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BAI GIANG MON HQC: CAP THOAT NUOC
DUNG CHO NGANH XAY DUNG DAN DUNG - 30 TIET

PHAN 1 - CAP NUOC
CHUONG 1 - NHUNG KHAI NIEM CO BAN VE HE THONG CAP NUGC

CAC HE THONG CAP NUGC VA TIEU CHUAN DUNG NUGC

1.1.1. Céc hé thong cAp nwéc, phan loai va lya chon

e HTCN la t6 hop cdc cong trinh thu nwdc, vin chuyén nwéc, xir Iy nwéc, diéu hoa va phén
Pphoi nwoc toi doi twong sw dung nuwoc.

Nk =

Hinh 1. So db hé théng cip nudc truc tiép
Ngudn nuée: nude mat hodc nude ngdm
Cong trinh thu + Tram bom cép 1: thu nudc tir ngudn va bom 1én tram xir 1y
Tram xir Iy: 1am sach nudc ngudn dat yéu cau chat lugng sir dung
Bé chira nude sach: diéu hoa luu luwong gitra tram bom c?ip 1 va cép 2
Tram bom cip 2: dua nudc da xir 1y tir bé chtra nudce sach dén mang ludi tiéu dung
Pai nude: didu hoa luu lugng gita tram bom cap 2 va mang ludi tiéu ding

Mang luéi truyén dan va phan phoi: gom mang cap 1 truyén dan, mang cap 2 phan phoi
va mang cap 3 dau noi véi cac ong cap vao nha.

e Cdc yéu ciu co bain déi véi mét hé thong cap nuwéc la:

- Bao dam dua day dua va lién tuc lugng nudc cén thiét dén cac noi ti€u dung.

- Bdo dam chat lugng nudc dap tng cac yéu cau su dung

- Gia thanh xay dung va quan ly ré

- Thi cong va quan ly dé dang thuan tién, c6 kha ning tu dong hoa va co gidi hoa viéc khai thic,
xu Iy va van chuyén nudc..

e Phin logi hé thong cip nwéc

a.

Theo ddi tuong phuc vu

HTCN do6 thi

HTCN khu cong nghi¢p, nong nghiép

HTCN duong st

Theo chirc nang phuc vu

HTCN sinh hoat

HTCN san xuét

HTCN chita chay

Theo phuong phép st dung nudc

HTCN tryc tiép: nuée dung xong thai di ngay (Hinh 1)
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- HTCN tuan hoan: nudc chay tuan hoan trong mot chu trinh kin. Hé théng nay tiét kiém
nudc vi chi can boé sung mot phan nudc hao hut trong qua trinh tuan hoan, thuong ding
trong cong nghi¢p. (Hinh2)

- HTCN dung lai: nudc c6 thé dung lai mot vai lan rdi méi thai di, thuong ap dung trong
cong nghiép.

A

/ a =
éngdénnuéc| L or—1 | Cong dan NT
tuan hoan
TXL

Bom tang ap

f CN1 CN2
|
|

Hinh 2. So d6 hé thong cip nudc tuan hoan

d. Theo ngudn nudce

- HTCN ngam

- HTCN mat

e. Theo nguyén tic lam viéc

- HTCN c¢6 ap: nudc chay trong dng chiu ap luc do bom hodc bé chira nudc trén cao tao ra.
- HTCN tu chay (khong 4p): nude tu chay theo ong hodc muong hd do chénh 1éch dia hinh.
f.  Theo pham vi cip nudc

- HTCN thanh phd

- HTCN khu dan cu, tiéu khu nha ¢

-  HTCN nong thén

g. Theo phuong phap chita chay

- Hé thdng chira chay ap luc thap: ap luc nudc & mang ludi duong 6 ong cap nudc thip nén
phai dung bom dat trén xe chira chay nhim tao ra ap luc can thiét dé dap tit dam chay.
Bom c6 thé hit truc tiép tir duong dng thanh phd hay tir thung chtra nudc trén xe chita
chay.

- Hé thdng chita chay ap luc cao: ap luc nude trén mang ludi duong 6ng dam bao dua nuodc
t61 moi noi chira chdy, do do doi phong chay chira chay chi viée lap dng vai gai vao hong
chira chay trén mang ludi dudng dng dé 1y nudc chira chay.

e Luachon HTCN

Céac can ctr dé lya chon HTCN: ¢6 3 yéu td co ban

- biéu kién tu nhién: nguén nudc, dia hinh, khi hau...

- Yéu ciu cta ddi tuong dung nudce: luu lugng, chit lugng, ap luc,...

- Kha ning thuc thi: khdi lvong xdy dung va thiét bi ky thudt, thoi gian, gia thanh xay dung va

quan ly

Dé ¢6 1 so @6 HTCN tét, hop 1y can so sanh kinh té, k§ thuat nhiéu phuong an, phai tién hanh so

sanh toan bo ciing nhu ting bd phan ciia so dd dé co dugc so d6 hé thong hop 1y, hiéu qua kinh té cao.



1.1.2.

Tiéu chuan ding nuwéc:
Tiéu chuan dung nudc 13 lugng nudc trung binh tinh cho 1 don vi ti€u thy trong 1 don vi thoi
gian ( thuong 1a 1 ngay) hay cho 1 don vi san pham.

Tiéu chuan ding nudc 1a thong s rat co ban khi thiét ké HTCN. N6 dung dé xac dinh quy md
dung nudc (cong suat), do 1a tong luu lugng theo ti€u chuén cua tirng nhu cau dung nude.

C6 nhicu loai tiéu chuan dung nudec:

+ TCDN sinh hoat: phu thuoc mic d6 tién nghi ctia khu dan cu, khi héau, kinh té, tdp quan sinh
hoat,...

+ TCDN san xuét (cong nghiép): phu thudc loai hinh san xuit, diy chuyén cong nghé san xuét,. ..
+ TCDN chita chay: phu thudc quy mé dan s6, mirc d6 chiu lira cua cong trinh,...

+ TCDN tudi cay, duong.

Ngoai ra, con ¢ cac tiéu chuan dung nudc khac:

+ TCDN trong cac nha cong cong

+ TCDN dung cho céng truong xay dung

+ TCDN dung trong khu xir ly

TCDN sinh hoat: tinh binh quan dau nguoi (I/ngudi.ngay dém)

Luong nudc tiéu thy tong sinh hoat, in udng khong dong dé}l theo thoi gian.’Dé phan anh ché d6
lam viéc cua cac cong trinh trong HTCN theo thoi gian, nhat la tram bom cép 2, nguoi ta dua ra
v€ khai niém v& h¢ s6 khong diéu hoa gio: Ky (1a ty so gitra luu lugng t61 da va luu lugng trung
binh gid trong ngay cap nudce toi da, Ky, = 1,3 - 1,7, tuy thude vao quy mo thanh phd, thanh pho
16n thi K}, nho va nguoc lai.

bé phan anh cong suat cia hé thong trong ngay dung nudc toi da, thuong 1a vé mua néng, voi
cong suat dung nudc trong ngay trung binh (tinh trong ndm) nguoi ta dua vao hé s6 khong diéu
hoa ngay: Kyesy = 1,35 - 1,5.

Bing 1. TCDN sinh hoat va hé s khong diéu hoa Ky, cho khu dan cu dé thi

Trang bi ti€n nghi trong cac ngdi nha Tcgiérsinfg?nh’ gfézohﬁgoﬁg
. h

1. Nha khong trang thiét bi vé sinh, ldy nuéc & voi 40 - 60 25-20
cong cong. ’ ’
2. Nha chi c6 voi nudc, khong co thiét bi khac 80 -100 20-1,8
3. Nha c6 hé thong cap thoat nuée bén trong, c6 khu
WC nhung khong c6 thiét b tm 120- 150 1.8-15
4. Nhu trén, c6 thiét bi tim thong thuong (huong
sen) 150 - 200 1,7-1,4
5. Nha cé hé‘thc*n’lg cap thoat nudc bén trong, c6 dung 200 - 300 15-13
cu WC, ¢6 bon tam va cap nudc noéng cuc bd ’ ’

TCDN cong nghi€p: dugc xac dinh dua trén co s¢ day c}}uyén cong nghé san xuét do co quan
thiét ké cong nghé hay co quan quan 1y cung cap. Ti€u chuan dugc tinh theo don vi san pham.

Bang 2 - Ti€u chuan nudc dung cho nhu cau san xuat



Cac loai nuéc Pon vi do 2?/]131\1;2)1; Cha thich
1. Nudc lam lanh trong nha may nhiét dién | 1000 Kwh 160 - 400 Tri s6 l’lhé cho
;i cong suat nhiét
2. Nudc cap noi hoi nha may nhiét dién 1000 Kwh 3-5 dién 16n
3. Nudc lam ngudi dong co dbt trong I ngwa/h | 0,015 -0,04
4. Nude khai thac than ltinthan | 0,2-0,5
5. Nudc lam giau than 1 tAn than 0,3-0,7
6. Nudc van chuyén than theo mang 1 tan than 1,5-3 7
7. Nudc lam ngudi 16 luyén gang 1 tin gang 24 - 42 ggns;tlfﬁ;h}?ogi
8. Nudc lam ngudi 10 mactanh 1 tan thép 1-42
9. Nudc cho xuong can 6ng 1 tan 9-25
10. Nudc cho xudng duc thép 1 tin 6-20
11. Nuée dé xay cac loai gach 1000 vién | 0,09 - 0,21
12. Nudc rira s6i dé d6 bé tong 1 m’ 1-1,5
13. Nudc rira cat dé d6 bé tong 1 m’ 12-1,5
14. Nué6ce phuc vu d6 1m® bé tong Im’ 2,2-3,0
15. Nudc dé san xuét cac loai gach 1000 vién 0,7-1
16. Nudc dé san xuét cac loai ngoi 1000 vien | 0,8-1,2

+ Trong truong hop nude cap cho khu cong nghiép dia phuong phéan bd phén tan thi co thé iy
bang 5 - 10% lu’(mg nudce sinh hoat, an udng t6i da ciia diém déan cu d6 thi.

+ TCDN cho an udng sinh hoat ctia cong nhéan tai XNCN xem bang 3

Bing 3. TCDN cho an udng sinh hoat ctia cong nhan tai XNCN

Loai phin xuéng Tiéu chuin (I/nguoi.ca) Kn
Phan xuong néng tod nhi¢t >

20 keal Im*/h 35 25

Phén xudng khac 25 3,0

+ TCDN tam ciia cong nhan sau gid lam viéc tinh theo ca dong nhit véi tiéu chuan 40 ngudi/l

voi tim (khoang 5001/h) voi thoi gian tim 1 45 phut.

Luong nudc tam cho cong nhan:

Phén xuong binh thuong: 401/11an tim

Phan xudng nong: 60 1/1

lan tam

TCDN tudi cay, duong: 0,5 - 1 1/m? dién tich duoc tudi
TCDN nha cong cong: theo TCXD 33 - 68




e Nudc thét thoat do ro ri: tuy thudc vao tinh trang mang lu6i phén phdi c6 thé 1ay tir 5 - 10% tong
cOng suat ciia hé thong, thuc té co6 khi 1én téi 15 - 20%.

e Nudc dung cho khu xur ly: so bo = 5 - 10%Qrxr (tri s6 nho ding cho cong sgét > 20.000m3{ngd
va nguogc Wlai)’. Nudce dung cho nhu cau k¥ thuét trén tram xit Iy nudce cap: bé lang 1,5 - 3%; bé loc
3 - 5%; bé tiep xtic 8 - 10%.

e Nudc chita chay: qe., s6 dam chay dong thoi, thoi gian chay, ap luc nude chira chay cho 1 diém

dan cu phu thudc quy mé dan s, sb tang, bac chiu lira va mang ludi dudong dng nude chira chay
quy dinh trong TC 11 - 63; TCDN chira chay cho khu dan cu d6 thi 20TCN 33 - 85.

Bing 4. Tiéu chuin nudc chira chay cho cac khu dan cu d6 thi theo s dam dong thoi

Luu lugng cho mot dam chay, /s
S((I)O(i;;l démS:héy B N’hé hAal tér.lg 7 Nha hén hop cac ting | Nha ba tin g
ngudi) ddng thoi voi cac bac chiu lira khéng phu thudc khéng phuthuéc
LILO| IV, V bic chju ltra bac chiu ltra
dén 5 1 5 5 10 10
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

LUU LUQNG NUGC TINH TOAN VA CONG SUAT TRAM CAP NUGC
1.1.3. Luwu lrgng nwéc tinh toan cho nhu ciu khu dén cu

qTB N K _ qmax N

3 \
max-nga SN hax T m/na
Quacngiy = 0007 Ko loop  \T/neay)

Qmax—n a
Qmax—h = Tgy 'Kh—max (m3/h)
O rmaxn
= el 1000 (1
Q 3600 (s)

Trong do:
Qumax-ngay> Qmax-h, Qmax-s: luu lwgng nude 16n nhat ngay, gio, gidy
Kag-max, Kn-max: hé s6 khong diéu hoa 16n nhat ngay, gid
Kig-max: ty sO gitra luu lugng ngay dung nudc 16n nhat va luu lugng ngay dung nudc trung
binh.
Khmax: ty sO gifta luu luong gio dung nudc 16n nhat va luu luong gio ding nudc trung
binh.
N: dan s6 tinh toan ciia khu dan cu (ngudi)

qrB, qmax: ti€u chuén ding nuéce trung binh, max (I/ngudi.ngd)



1.1.4. Luu lwgng nwée twéi cly, twdi dwong
10000.g, .F,

el = oo 10.q,.F,(m* / ngd)

h tngd 3
Q' = — (m”/h)
Trong do:
Q™ Q™ luu luong nude tudi trong 1 ngay dém, gio
F;: dién tich cdy, dudng can tudi (ha)
qi: tiéu chuén nudc tudi cdy, duong (I/m”.ngd) - Theo tidu chudn TCVN 33-85

T: thoi gian tudi trong ngay dém (tudi dudng bang may tir 8h - 16h; tudi cdy bang tay tir
5h - 8h va 16 - 19h hang ngay).

1.1.5. Luu lwgng nwéce cong nghié€p

e Luu lugng nudc sinh hoat cho cong nhan lam viéc tai nha may

cN q,-N,+4,.N, 3
== (m" / ngd
Q;h ngd 1000 ( 8 )
cN q,-N;+q, N,
=—\m /ca
Qsh—ca 1000 ( )

CN _ QSCI;]YCU 3 / h
Qsh—ngd - T— (m )

0

Trong do:
o ned > osr.,o qea - 10U lHONg nuGe sinh hoat ctia cong nhan trong 1 ngay dém, 1 ca, 1
gio lam viéc.
O, Qi tiéu chuan ding nudc sinh hoat ciia cong nhin phan xudong néng va lanh
(I/ngudi.ca)
N1, Na: s6 cong nhan trong phan xudng néng va lanh trong ngay (ngudi)
N3, Ny: s6 cong nhan trong phan xuéng nong va lanh trong ca (ngudi)
To: thoi gian 1am viée ctia 1 ca (thuong Ty = 8h) (h)
e Luu lugng nude tim cua cong nhéan tai nha may
500.n

CN 3
= m>/h
Qt—h 1000 ( )
Q,C_’ng = f_’l’a .C= Q[C_]Z .T(m3 /ngd)
60.N, +40.N
CN 3 4 3
W =———————(m’ /ca
Qt—ca 1000 ( )
Trong do
-, ,C_],\,’gd ,0 - Iuu lwgng nudc tim ciia cong nhan trong 1 ngdy, 1 gio, 1 ca (thoi gian

tam quy dinh 12 45 phut vao gid sau khi tan ca)
n: s6 voi tim (budng tim don) hwong sen bd tri trong nha may
C: s6 ca lam viéc ctia nha may trong 1 ngay dém

T: s6 gio 1am viéc trong 1 ngay dém



1.1.6.

Luu lugng nudc san xuat

ngd
0L == 11)

Trong do:

Q0" luu lugng nudc san xudt trong ngay, xac dinh trén co s cong suat hay san pham
san xuat trong ngdy va tiéu chuan dung nuéc san xuat (do nha thiét ké cong nghé cung
cép) - m*/ngd

T: thoi gian lam viéc cua nha may trong 1 ngay dém (h)

Cong suit cap nuwéc ciia hé thong cho dd thi
Q= (2.Qun + Q¢ + Qunon + Quen + Quecn)-b.c (m’/ngd)
Trong do:

Qsh, Qt, Qshecn, Qe > Qsxon: luu lwgng nude sinh hoat khu dan cu; luu lugng nudc tuoi
cay, dudng; luu lugng nude sinh hoat, tam va san xuat cua nha may trong ngay.

a: hé sb ké dén lugng nude dung cho cong nghi€p dia phuong, tiéu thu cong nghiép, va
cac dich vu khac nam xen ké trong khu dan cu (a=1,1)

b: hé s6 ké dén lugng nudce 10 ri (phu thude diéu kién quan ly va xay dung) b=1,1-1,15

c: hé sb ké dén luong nudc dung cho ban than tram cAp nudc (nude ria bé ling, bé
loc,...) ¢ =1,05- 1,1 (Q nho lay c 16n va nguoc lai)

CHE PO LAM VIEC CUA HE THONG CAP NUGC
Ché d6 lam viéc cua cac cong trinh trong hé thdng cap nudc khong giéng nhau, do d6 HTCN lam

viéc khong 6n dinh. Bai toan dit ra I3 tir nhing mdi quan h¢ gitra luu lugng va ap lyc cia cac cong trinh
trong hé théng, tim cach diéu chinh dé hé théng lam viéc 6n dinh.

1.1.7.

Sw lién hé vé luu lwong giira cic cong trinh cAp nwéc va phwong phap xic dinh dung tich bé
chira, dai nwéc

Dé céc cong trinh xt y 1am viéc 6n dinh vé luu lugng va dat hiéu qua xir 1y voi chét lugng tot thi
tram bom cap 1 thuong cho lam vi¢c theo ché d¢ dong déu (100%Q/24h = 4,1667%Q/1h)

Tram bom cép 2 phai lam viéc bam sat voi ché d tiéu thu nude cua do thi. Nhung do ché do tiéu
thy nuéc ctia d6 thi khong dong déu theo thoi gian 1a ché d6 khong 6n dinh nén tram bom cap 2
chi 1am viéc theo ché d6 cac béc, tuy theo ché do trung binh trong nhiing khoang thoi gian xac
dinh ctia ché d¢ tiéu thu nudce d6 thi.

Dé diéu chinh sy bat can bang giita cac hang muyc cong trinh: TXL - TB2 va TB2 - ML phén phdi
nudc trong d6 thi, nguoi ta dung cac bé chira nudce sach dit sau céc cong trinh tram xtr ly, trudc
tram bom 2; dai nudc gitra tram bom 2 va mang ludi phan phdi dé didu hoa luu lwong nuéce thira
va nudce thiéu trong ngay dém.

bai nudc (BDN): va bé chua (BC) ngoai nhiém vu diéu hoa luu lugng con lam nhiém vu du triv
nudc chita chay va dai nudc con tao ap luc dua nudce tdi cac noi ti€u dung.

Dung tich BN va BC:
w,= Wdlh + Wcioph (mS)
W, = Wdi +W,, + Wcih (m*)
Trong do:
Wy, Wy dung tich cua BN, BC (m3 )
W), W} : dung tich diéu hoa ctia DN va BC (m”)
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w P W dung tich nudc dy trit chita chdy, lay bang luong nudc chita chay trong 10
phat d6i v6i dai nude va 3h d6i voi bé chira (m*)
Whi: Iuu Iugng ding cho ban than tram xtr 1y, 1iy bang 5 - 10% cong suét ciia tram, m’

Dé xéc dinh dung tich diéu hoa W, ,W. ciadai nudc va bé chtra c6 thé dung phuong phap bang
thong ké hodc phuong phap bicu do.

Theo phuong phap bang thong ké, dau tién ta chon gio doc sach nudc, thuong 1a sau thoi gian
dai lay nudc lién tuc, nude trong bé chira va dai can sach va coi bang 0. Tir d6 tinh lugng nude con lai
trong bé va dai trong timg gio. Lugng nude luu lai 16n nhat sé& 1a dung tich diéu hoa cua bé va dai. Néu
sau khi tinh toan & cot nudc con lai c6 tri sO am thi chung té ta chon gié doc can nuéc chua dung. Khi
do ta chi can cong 2 gia tri: gia tri dwong 16n nhat va gia tri am 16n nhat theo gia tri tuyét doi la tim dugc
W W

Vi du vé xac dinh dung tich diéu hoa cua dai nude gidi thiéu & bang 5.

Bing 5. Bang xéac dinh dung tich diéu hoa ciia dai nudc bang % Qngd

Gio ngay dém | Nuéc tidu thy | Nude bom | Nude vao dai | Nude ra dai N‘trr‘;;;%zilal
0-1 3 2,5 - 0,5 1,9
1-2 3.2 2,5 - 0,7 12
2-3 2,5 2,5 - - 12
3-4 2,6 2,5 - 0,1 1,1
4-5 3,5 4,5 1 - 2,1
5-6 4,1 4,5 0,4 ; 2,5
6-7 4,5 4,5 ; - 2,5
7-8 4,9 4,5 - 0,4 2,1
8-9 4,9 4,5 - 0,4 1,7

9-10 5,6 4,5 - 1,1 0,6
10-11 4,9 4,5 - 0,4 0,2
11-12 4,7 4,5 ; 0,2 0
12-13 4.4 4,5 0,1 ; 0,1
13-14 4,1 4,5 0,4 - 0,5
14-15 4,1 4,5 0,4 ; 0,9
15-16 4.4 4,5 0,1 - 1,0
16-17 43 4,5 0,2 - 12
17-18 4,1 4,5 0,4 - 1,6
18-19 4,5 4,5 - - 1,6
19-20 4,5 4,5 - ; 1,6
20-21 4,5 4,5 - ; 1,6
21-22 4.8 4,5 - 0,3 1,3
2223 4.6 4,5 - 0,1 12
23-24 33 4,5 1,2 ; 2.4
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Két qua dung tich diéu hoa cuia dai s& 1a: Wq=2,5% Q

1.3.2 Swr lién hé vé ap lre giira cic cong trinh cAp nuéc. Phuwong phip xéc dinh chidu cao dai nwée
va ap luc cong tic ciia may bom
e Dé cip nudc lién tyc thi ap lye cua may bom hay chiéu cao cua dai nuéc phai du dé dam bao dua
nudc dén nhitng vi tri cao nhat, xa nhat so vdi tram bom va dai nudc, dong thoi tai diém do phai
du 1 ap luc tu do can thiét dé dua nudc dén thi€t bi vé sinh.
- Ap luc ty do can thiét: nha 1 ting 10m; nha 2 tang 12m; nha 3 ting 16m,... (tiép tuc ct ting 1
tang thi cong thém 4m)
V61 HTCN chira chdy ap lyc thép, ap luc tu do can thiét tai diém léy nudc chita chay bét loi nhat
toi thieu 10m

e DE¢ theo doi moi quan hé vé phuong dién &p luc gilia cac cong trinh cap nudce ta ¢6 so do sau:

Dudng do ap
h, Thlng cha cla dai nuGc
hq
Pudng do &
H, / gdodp 1y
H,
Ngéi nha nh
Tram bom bat lgi nhat Het
- .
| Zd = T
Z, Bé chta Budng 6ng dan nudc Z.,
nudc ngam

Do cao quy ube

Hinh 3. So d6 bi¢éu dién moi quan hé ap lyc gitra cac cong trinh cap nudc

Tir so dd hinh 3 ta tinh duoc:
- Chiéu cao ciia dai nudc:
Hg+ Zg=hy + Her™ + Zuy
= Hi=Zm-Zs¢)+h + Her™
- Ap luc cong tac ciia may bom:
Hy + Zy=hy +hg + Hq + Z4
= Hy = (Z4 - Zp) + hy +thy + Hyg
Trong do:
Zy, Za, Zun: cOt mat dat tai vi tri dit tram bom, dat dai nudc va ngdi nha bat loi nhat.
Her™: ap luc can thiét ciia ngdi nha bét loi nhat
Hg, Hy: d6 cao dai nude va ap luc cong tac cia may bom
ha: chiéu cao cua thung chura trén dai
h;: tong ton that cot nudce trén dudng 6ng dan nude tir dai nude dén ngdi nha bat loi nhit
hy: tong ton that cot nude trén duong dng din nude tir tram bom t6i dai nude
Ghi chi: Zy: c6 thé 1a cao do dit truc may bom
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CHUONG 2 - NGUON NUOC, CONG TRINH THU, CONG TRINH XU LY

2.1. NGUON NUGC
Khi thiét k& HTCN, van dé quan trong nhét 14 lua chon nguén nude. Co 3 loai nguén nudce dugc

sir dung vao muc dich cap nudc trong HTCN:

Nudce mat: nudc séng ngoi, ao ho, bién...
Nudc ngam: mach nong, mach sau, giéng phun,...

Nudc mua.

2.1.1. Ngudn nwée mit

Nude mat chu yeu cling do nudc mua cung cp, ngoai ra cd thé do tuyét tan trén ndi cao &

thuong ngudn chay xudng.

a.

Chit lugng:

Nudc song:

Dao dong theo mua va theo vung dia ly:

+ Ham lugng can cao vao mua mua

+ Vao mua li, do dgc cao, ham lugng can 16n va thay dbi theo tung thoi ky, cudi nguén thuong
duc hon thugng nguodn.

Chtra nhiéu chat hitu co va vi trang do:

+ Xac dong, thuc vat va cac chét ban trén bé mit troi theo dong chay tao nén.

+ Chiu 4nh hudng cua nudc thai d6 thi va khu cong nghiép x4 vao.

C6 @6 mau cao khi thuong ngudn c6 nhiéu dam lay

Thuong chira cac chat hoa tan, ham lugng khoéng chat trung binh, thap (500 - 200 mg/l), ion
HCO; va Ca*" chiém ty 18 hoa tan trong nude 16n.

Nuéc ao, ho:

Thuong c6 ham luong cin nho hon song va kha on dinh. Tuy nhién, ham lugong cén cling dao
dong theq mua, mua mua lén, mua khé nho va dia hinh, ving ven ho it 6n dinh hon viung xa bo
va gitta ho.

Thuong c6 d6 mau cao do cac tap chét hiru co va phii du rong tao nhiéu.

Nude bién: c6 chtra nhiéu mudi NaCl va nhiéu phu du rong tao, nhat 1a ving nudc gan bo.

Trie lwgng

bu dé cap cho sinh hoat va san xuat

2.1.2. Ngudn nuéc ngim

Nudc ngém tao thanh boi nudc mua roi trén mit dat, thAm qua cac 16p dat dugce loc sach va gilr

lai trong cac 16p dat chira nudc, gitta cac 16p can nudc. Lop dit gitt nudc thuong 1a cat, soi, cudi hodc
lan 16n céc thr trén voi cac c¢d hat va thanh phan khac nhau. Lop dat can nudc thuong la dat sét, dat

thit...,

ngoai ra nudc ngadm con do nudc tham qua day, thanh song ho tao ra.

Nudce ngam ¢6 wu diém 1a rat trong sach (ham luong can nhd, it vi trung...), xur Iy don gian nén

gi4 thanh ré, c6 thé xay dung phén tan nén duong kinh dng nhoé va bao dam an toan cép nudc.

Nhuoc diém cta né 1a thim do 1au, kho khan, d6i khi chira nhiéu sét va bi nhiém min nhat 1a cac

ving ven bién, khi d6 viéc xtr Iy twong d6i kho khan va phuc tap.
a. Chit lwong

Nudce ngam do nudc mua tham vao dat qua cac tdng chira nudc nén nudc ngam c6 ham lugng
chat lo ltrng nho.
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- Thuong cé cac Khoéng chét: Fe, Mp, ham lugng kim loai phu thudc vao cAu tao dja chit ting
khu vyc nhung déu 16n hon ti€éu chuan cho phép.

- Nhiét d6 6n dinh: 18 - 27°C
- Nhin chung chit luong tt hon nude mat

Tuy theo vi tri va d¢ sau cua giéng dao hodc giéng khoan ma ta thu dugc cac loai nudc ngadm sau

day:

e Nuoc ngém khéng ap: thuong 13 nude ngdm mach néng, & d6 sau 3 - 10m. Loai nay thuong bi
nhiém ban nhi€u, trit lugng it va chiu anh hudng truc tiép cia thoi tiét .

e Nudc ngam cé ap: thuong 1a nuéc ngdm mach sdu hon 20m, chét lugng nude tot hon va trir
luong nudc twong @61 phong phu. Tai vi tri ndo d6 khi khoan ta s€ thu dugc giéng phun.

D61 khi nudc ngdm con duoc goi la nude mach tir cac sudn ndi hoac cac thung ling chay 10 thién
ra ngoai mat dat do la do cac k& nut thong voi cac 16p dat chira nudc gay ra.

b. Trir lwong
C6 2 loai trit luwong:
- Trit lugng khai thac: hién dang khai thac khoang 14,8 triéu m’
- Tri luo‘ng tiém ning: duoc danh gia trén co so tinh toan trit lwong dong ty nhién.

Mot s6 noi co trir luong phong phi trong cac tang tram tich bién, song va ting d4a voi nit né.
Chat luong nude ngam ctia ta kha tbt, nhiéu noi chi can khir tring nhu & Thai Nguyén, Vinh Yén... hodc
chi can khtr sét roi khir trung 1a co thé sir dung dugc nhu & Ha N6i, Son Tay, Quang Ninh, Tuyén

Quang...

2.1.3. Nguon nwéc mua

Tai cac ving nui cao thiéu nudc, cac ving nong thon va cac ving hai dao thiéu nudc ngot thi
nude mua 1a ngudn nude quan trong dé cip cho cac don vi nho hodc cac gia dinh. Nudc mua tuong dbi
trong sach, tuy nhién n6 ciing bi nhidm ban do roi qua khong khi, mai nha... nén mang theo bui va cac
chat ban khac. Nudc mua thiéu cac mudi khoang can thiét cho su phat trién co thé ngudi va dong vat.
Véi lugng mua trung binh khoang 1.500 - 2.000mm/nim ngudn nudc mua & nude ta kha phong phu.

2.1.4. Lwa chon ngudn nwéc
Dua trén co so so sanh kinh té k¥ thuat cac phuong an, luu y cac van dé sau:
- Ngudn nudc phai du luu lugng khai thac nhiéu nim

- Chat luong phai dap g cac yéu cau vé sinh theo TCXD - 33 - 85, vu tién ngudn nudc xvr 1y it
dung hoa chat.

- Nguon nudc gan noi ti€u thy.

2.2. CONG TRINH THU NUOC
2.2.1. Cong trinh thu nwéc mat

Trong thuc té cac cong trinh thu nudc mat phan 16n 1a cac cong trinh thu nudc séng. CTT nude
song nhét thiét phai dit ¢ ddu ngudn nudc, phia trén khu dan cu va khu cong nghiép theo chidu chay cua
song. Vi tri hop 1y nhat dé dat CTT nudc séng 12 noi bo va long séng on dinh, ¢ diéu kién dia chit cong
trinh t6t; c6 du do sau can thiét dé 1y nudc tryc tiép tir song khong phai din di xa. Véi Iy do trén, CTT
thudng dugc bb tri & phia bo 16m cua song; tuy nhién bd 16m thuong bi s6i 16 nén phai c6 bién phéap gia
cd bo.

C6 2 loai co ban sau:

a. Cong trinh thu nwéc gin bo
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b.

Ap dung: khi ¢ bo nudc sau, trong, cAu tao dia chét tdt.

Dic diém va phan loai:

+ Tram bom c6 thé dit ngay & bd két hop vai cong trinh thu (Hinh 4). Yéu cau: bd dat phai tot.
Uu diém: gia thanh xay dung ré, chi phi quan 1y it

+ Tram bom lam riéng r&, xa bo, tach roi cong trinh thu (loai phan ly) - Hinh 5

+ Cong trinh thu thyc chat 1a 1 bé chira nudc gdm nhiéu gian, mdi gian chia 2 ngin: ngin ngoai
lang so bd va ngan trong 1a ngan hut trong tram bom. Nudc tr séng vao ngan thu qua cac ctra thu
nudc; cira phia trén thu nudc mua 1d, ctra phia dudi thu nude mua khd. Ngan thu con goi la ngan
lang vi & ddy mot phan cac hat can, cat, phu sa trong nudc duoc gilr lai. Tai ctra thu nude co dat
cac song chan 1am bang cic thanh thép d = 10 - 16mm va cach nhau 40 - 50mm dé ngin cac vat
ndi trén séng (rac, cui, cay...) khong di vao cong trinh thu. Tu ngan thu, nuéc qua cac ludi chin
dé vao ngan hut 1a noi bd tri cac dng hat cia may bom. Ludi chin lam bang cac soi day thép d =

1 - 1,5mm véi kich thudc mat [udi (2x2) dén (5x5) de gitlr lai cac rac, rong réu ¢o6 kich thudc nhéd
0 trong nudc. Toc do nude chdy qua song chan thuong tir 0,4 - 0,8 m/s, qua ludi chan tir 0,2 - 0,4
m/s.

| 2 —FFE R E : W/Eww—r , [
MNorax f MNnax
] | I I

MNmax F MNmax
—mex . 1

Hinh 4. CTT thu nudc gan bo loai két hop Hinh 5. CTT thu nu6c gan bd loai phén ly

Cong trinh thu nwoc xa bo (Cong trinh thu giita long song)

Ap dung: khi bo séng muc nudc
néng, bo thodi, muc nudc dao dong
16n B xR

" , MNmax {(g
bac diém: ctra thu nudc (c6 song
chan rac) dugc dua ra ¢6 dinh dudi MNorin
déy song, dung Ong tu chay V€, tram  ca thu nude

bom c6 thé két hop hodc phan ly voi T K
cong trinh thu (Hinh 6).

Hé thu

Hinh 6. CTT nudc xa bo

2.2.2. Cong trinh thu nwée ngam: c6 3 loai co ban

a.

Céng trinh thu nwdéc ngdm mach nong
Tuy theo yéu cau dung nudc, loai nudc ngam co:
DPuong ham ngang thu nudc:

A Aie o oxs A xel 3 s
Cong suat: tir vai chuc dén vai tram m’/ngay.

Céu tao: gdm mot hé théng dng thu nudc ndm ngang dit trong éng chtra nudc, co do ddc dé nudce
tu chay vé giéng tap trung.
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Trén éng ctr khoang 25 - 50m lai xdy dung mot giéng tham dé kiém tra nudc chay, ldy cin va
thong hoi. Ong thu nudc thuong duge ché tao bang sanh hodc bétong c¢6 16 d = 8 mm hoic khe véi kich
thude 10 - 100mm. Ngoai ra co thé xép da dam, d4 tang thanh hanh lang thu nudc, xung quanh c6 16p
boc bi'mg da dam, cudi, soi dé ngan cat chui vao.

Hién nay con sir dung dng bé tong x6p dit truc tiép trong 16p dat chira nude dé lam duong ham
ngang thu nudc, dng bé tong xdp dugc ché tao bang so6i va vira ximing mac 400 véi licu luong 250K g
cho 1m’ bé tong.

e Giéng khoi: thu nuéc ngdm mach néng hoic tang giira

Muc nudc tinh

Muc nudc dong

- Giéng tham @

A

B - Giéng tap trung
C - Tram bom
D

- 6ng thu nudc ndm ngang

Hinh 7. So @ dudong hdm thu nuwéc ngang Hinh 8. So d6 nhom giéng khoi

- DPuong kinh: D=1 - 1,5m, sau tir 3 - 20m

- Cb thé dung doc 1ap (dung nudc it) hodc 1 nhom giéng tap trung nudce vé 1 gleng (dung nude
nhiéu). Khi can luwong nude 16n hon c6 the xdy dyng mot nhom giéng khoi n6i vao giéng tap
trung bang cac ong xiphong hodc xay giéng c6 duong kinh 16n v6i cac 6ng nan quat co 1o dit
trong 16p dat chira nuéc dé tap trung nude vao giéng roi bom nudc 1én sir dung.

- Nudc chay vao giéng co thé tur day hodc tir thanh bén qua cac khe hé ¢ thanh hodc qua cac ong
bé tong xOp dung lam thanh giéng. Thanh giéng c6 thé xay bang gach, bé tong xi, bé tong da
hoc... tuy theo vat liéu dia phuong. Khi gép dat de sut 16 nguoi ta dung cac khau giéng bang
betong, gach, ng sanh... voi chleu cao 0,5-1m rdi danh tut timg khau giéng xudng cho nhanh
chong va an toan. Cac khau giéng ndi véi nhau bang vira ximang theo ty 18 1 : 2.

- Pé tranh nude mua chdy trén mat kéo theo chat ban vao giéng, phai lat nén va xiy bd xung
quanh giéng cao hon mat dat ching 0.8m, dong thoi phai boc dat sét day 0,5m xung quanh thanh
giéng tir mat dat xudng toi d6 sau 1,2m. Vi tri xung quanh giéng nén chon gan nha nhung phai
cach xa cac chudng nudi stic vat va nha vé sinh tdi thiéu 1a 7 - 10m. Khi chon vi tri dao giéng can
tham khao cac tai liéu dia chat thuy véan va kinh nghiém dén gian dé do phai dao giéng sau va thu
dugc nudc ngam co6 chat lugng tot.

- Muyc nudc tinh: 13 myc nudc trong giéng khi chua bom, muc nude tinh tring véi muc nudc ngoai
giéng

- Muyc nude dong: 1a muc nudc trong giéng khi dang bom ha xudng va 6n dinh tuong tng véi luu
lugng hut

b. Cong trinh thu nwéc ting siu - Giéng khoan

- Dung dé thu nudc ngam tang sau, can luu lugng nhiéu: Cong suat: 5 - 5001/s

- Dic diém: dudng kinh Dg = 150 - 600mm; Qg = 5 - 500 1/s

- Phan loai:

+ Giéng khoan hoan chinh: dao sau xubng 16p dt can nudc

+ Giéng khoan khong hoan chinh: khoan lung chimg dén tang chira nuéc
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+ Giéng khoan c6 ap
+ Giéng khoan khong 4p
Khi can luu luong 16n phai thuc hién 1 nhom giéng khoan, khi do cac giéng lam viéc s& anh
hudng 14n nhau, luu lugng cia mdi giéng qe s€ bi giam so v6i khi moi giéng lam viéc doc lap.
- Chu tao:
+ Miéng giéng: dé kiém tra, xem xét va dit may bom, dong co, ong day.
+ Than giéng: than giéng c6 nhiém vu chong nhiém ban va chng sut 10 giéng. Bén trong than
giéng ¢ phia trén 1a cac guong bom nodi voi ddng co di€n bang truc dung. Co6 thé dung té6 may
bom va dong co nhung chim. Than giéng con goi 1a ong vach: gom 1 s6 ong thép khong ri noi
v6i nhau bang mat bich, ren hodc han; ngoai ra con dung ong bétong cot thép noi vdi nhau bang
ong long.
+ 6ng loc: dat trong téng chtra nudc, nhi€ém vu lam trong nudc so bd
+ bng lang cin: & cudi éng loc, cao 2 - 5m, dé ling can.
Dé tranh nhidm ban cho giéng boi nudc mat tham vao, nguoi ta thuong boc dat sét xung quanh
than giéng day khoang 0,5m véi chiéu sau toi thiéu la 3m ké tur mat dat xuong .
Nguoi ta con dung giéng khoan duong kinh nho (d = 42 - 49mm) lip bom tay, bom dién véi luu
lwong 2m’/h.

Tram bom
1
V7777777777777
L o
Muc nuéc finh
Budng cong giam ap — 1-Bong ca dién
2 - 6ng vach
T
3 - May bom
3 4 -6ng loc
| 4 5 -8ng lang can
< a o, ‘ o a N < N < 4
a < B a s
< a— D — < a a, . .
< 4 , a ~ 44 a Aq .
4 Tang chta nuéc L . Lo
a < < < ) 4
a 4 a - < < <
“ q EEVR o N , . B
B v, < . "4 4 a a aq
A%_ﬁ/ Z

Hinh 9. So d6 giéng khoan

2.3. CAC SO bO CONG NGHE XU LY NUGC CAP THUONG GAP

Nudc cung cap cho sinh hoat, cho nhu ciu san xuat dé doi hoi phai co chat luong phu hop.

Nudc thién nhién khai thac tir cac nguoén nudc mat, hodc nudc ngdm thudng co chira cac tap chat
¢ dang hoa tan, khong hoa tan, ¢6 ngudn goc vo co hodc hitu co, ngoai ra trong nudc, nhat la nudc mat,
con chutra cac vi sinh vét nhu cac loai vi khuén, sinh vat phu du va céc loai vi sinh vat khac. Vi vay khi
khai thac nudc thién nhién dé st dung thuong phai tién hanh xir Iy mot cach triét dé sao cho phu hop voi
yéucaucuaBO Y té.

pé chon dugc cac bién phap xur ly phai can ctr vao cac chi tiéu, tinh chat cia nude ngudn va yéu
cau cu thé vé chat luong nudc cap.

2.3.1. Tinh chét nwéc thién nhién va yéu ciu ddi véi chat lwong nwéc cip
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a. Vé phwong dién vit Iy
e Nhiét do: nhiét d6 cua nudc thay ddi theo nhiét do cua khong khi, nhét 1a nude mat, nhiét do cua
nudc lién quan truc ti€p dén nguoi st dung va qua trinh san xuat.

e D0 duc hay d¢ trong: biél} thi luong cac chat lo limg (nhu cat, sét, bun, cac hop chat hiru co) ¢6
trong nudc d6 duc, tinh bang mg/1, con do trong 1a mot khai niém ngugc lai, duwoc do bang dung
cu do dic biét.

e DO mau: nude céd theé cé mau do cac hop chat hoa tan hoac cac chat keo gay ra. B6 mau do theo
thang mau coban

e Mui vi: nudc c6 theé c6 mui bun, mui moc do cac thuc vat thoi rita gy ra, mui tanh do sat hay
mui thdi cia hydrosulphur, mot s6 hop chat hoa tan cé thé lam cho nudc ¢6 vi dac biét nhu man,
chat, chua v.v...

b. Vé phwong dién hod hoc

e DopH

e Do clmg ctia nude: biéu thi lugng ion Ca®" va Mg” hoa tan trong nudc thuong do bing do Pirc
(1 d¢ buc twong tng véi 100mg CaO hay 9,19mg MgO c6 trong 11 nudce).

e Ham luong sit va mangan: tinh bang mg/1 chat sat 1am cho nudc c6 mui tanh va mau vang.

e Céc hop chét nito: nhu khi amonic, cac ion nitrat, nitrit, su c6 mit cia cac hop chit nay ching
t6 d6 nhiém béan cua nudce thai vao ngudn nude.

e Céc chét doc nhu asen, ddng, chi, k&m... néu chira trong nuéc vuot qua gidi han cho phép s& gy
ddc cho co thé nguoi st dung
c. Vé phwong dién vi triing

e Tong sb vi khuan hiéu khi c6 trong 11 nudc biéu thi dd ban ciia nudc vé mit vi tring. Chi s6 coli:
biéu thi s6 vi trung Coli (E.Coli) ¢6 trong 11 nudc, chi ti€u nay bi€u thi kha nang c¢6 hay khong co
vi trung gdy bénh duong rudt & trong nudce.

2.3.2. Cac phwong phap va diy chuyén xir Iy nwéc

Trén thyc té, ta phai thyc hién cac qua trinh xur 1y sau déy: lam trong va khir mau, khur sat, khtr
trung va cac qua trinh xur Iy khac nhu 1am mém, lam nguéi, khur mubi v.v... Cac qua trinh xtr Iy trén co
thé thyc hién theo cac phuwong phap sau:

e Phuong phép co hoc: nhu dung song va ludi chin rac, lang ty nhién, loc qua ludi....
e Phuong phép vat ly: nhu khir tring bang tia tir ngoai, lam ngudi nudc.
e Phuong phéap héa hoc: nhu keo tu bang phén, khir tring bang clo, lam mém bang voi...

Tép hop cac cong trinh va thiét bi dé thuc hién cac qua trinh xtr Iy theo mot hodc mot s6 phuong
phap goi 1a day chuyén cong nghé xir Iy nudc. Tuy thudc vao chit lugng nudc ngudn va yéu ciu chat
lwong nude cap ma c6 cac day chuyén cong nghé xir Iy khac nhau.

Khi dung ngudn nudc mit thi phai 1am trong, khir mau va khir tring; con khi ding nude ngam thi
pho bien 1a khu sat va khur trung.
a. Lam trong va khir mau
Lam trong 14 qua trinh tach céc tap chét lo limg giy ra do duc cia nudc. Khir mau thong thuong
1a loai trur cac tap chat 1am cho nudc c6 mau, chu yeu la cac hop chat keo c6 kich thude hat trong khoang
10* dén 10° mm. Nudc mat thuong duc va c6 mau nén hai qua trinh nay duoc thyc hién dong thoi. Co
hai phuong phap xu 1y:
e  Xir Iy khong phén: dung khi cong suét nho, nudc ngudn c6 d6 duc va d6 mau trung binh.
e Xu ly c6 dung phen:
- Day chuyén c6 so lang : dung khi nuée co do duc > 2000mg/I.

18



- Day chuyén ling va loc nhanh: dung cho ngudn nudce cd d6 duc < 2000mg/1; dung bé léng dung
thich hop cho truong hop cong sudt khong qua 10000/m’ ngd. Co thé thay bé ling dimg bang bé
lang trong st dung cho ngudn nude co nhiét do it thay d6i va tram cip nudc lam viée lién tuc
trong ngay, trong diy chuyén nay khong can bé phan tng.

- Day chuyén bé loc tiép xtic: dung cho ngudn nude cd dd duc khong qua 150mg/l, @6 mau khong
qué 150 d6 coban va céng suﬁt bat ky Qua trinh lam trong va khur mau dugc thuc hién tron ven
trong mot cong trinh goi la bé loc tiép xuc.

Qua trinh xir 1y ¢6 phén bao gdm cac giai doan sau:
b. Khii sit

_ Thuong gép nudce ngudn chira sit & dang mudi hoa tan Fe(HCOs),. Dé loai trir st trong cac
nguon nudc ndy nguoi ta st dung rong rai phuong phép oxi hoa sat bang oxi cua khong khi. Phuong
phéap nay cd thé chia lam hai loai:

e Kh st bang 1am thoang

Phuong phap niy dua trén nguyén tic sau: Nudc ngam dwoc phun thanh cac hat nho dé ting dién
tich tiép xtic v6i khong khi, nho vay nude hap thu oxi trong khong khi va mot phan khi cacbonic hoa tan
trong nudc s€ tach ra khoi nudce. Sau do oxi s€ oxi hoa Fe™" thanh Fe++ Sét hod tri 3 tiép tuc thuy phan
tao thanh sit hydroxit két tia Fe(OH);. Cudi cung cac can hydroxit sit dugc tach ra khoi nude bang ling

va loc.

Céc qua trinh trén c6 thé biéu dién bang phan tmg sau:

4F6(HCO3)2 + 02 + 2H20 = 4FC(OH)3 + 8C02

Pé phan tng 0xi hoa va thuy phan sat xay ra nhanh va triét dé, nuéc phai c6 d6 kiém thich hop
va7<pH<7,5.

Day chuyen cong nghé khur sat bang phuong phap lam thoang c6 cac bo phén sau: giéng khoan
va tram bom cép 1, dan mua, bé lang dung tiép xtic, bé loc nhanh, dudng dan clo, bé chira sach, tram
bom céap 2. Khi tram ¢ cong suat 16n, ngudi ta thay dan mua bang thung quat gio, trong thung nay
khong khi dugc dua vao nho thung quat gié. Vi vy con goi la thung lam thoang nhén tao. Thung quat
gi6 c6 dién tich nho hon thung dan mua 10 - 15 lan.

Khi ham luong sit trong nudc ngam nho hon 10mg/1 c6 thé thay bé ling tlep xac bang mot bé

tiép xuc don gian, c6 dung tich bang 0,3 - 0, 5 lan bé lang tiép xtc. Néu ham luong sit trong nudc nho
hon 9 mg/l, ¢6 thé thyc hién phun mua truc tlep trén bé mit loc.

bdi véi nhiing tram cong suét nho, pet} nudc ¢6 pH < 7thi nguoi ta thyc hién khi ’sét tron ven
trong mét cong trinh bé loc ap luc. Khi d6 dé cap oxi cho nude, ngudi ta dua khong khi vao ong trude bé
loc bang may nén khi hodc ejecto.

e Khir sit bing lam thoang don gian va loc

Phuong phap nay rat don gian, cho nudc tran qua miéng ong dat cao hon bé loc khoang 0,5m.
Dan dan trén bé mit cac hat cat loc s& tao thanh mot 16p mang c6 ciu tao tir cac hop chét cia sit. Mang
nay co tac dung xuc tac d6i voi qua trinh phan Gmg oxi hod va thuy phan xay ra trong 16p cat loc. Tuy
vay phuorng phap nay chi sir dung dugc khi trong nude ngam c6 ham luong sat < 9mg/l ; pH > 6,8va ty
16 Fe’"/ Fe,, trong nudc loc khong vugt qua 30%, tic 1a bao dam nhitng diéu kién hinh thanh 16p mang
xUc tac.

Khi nude ngudn c6 do kiém thip, nguoi ta phai dwa thém voi vao dé kiém hoa nuéc.
c. Khir trung

Sau lghi qua bé léng, bé loc, phén l6n vi trung & trong nude da bi gitr lai (90%) va bi ti€u diét.
Tuy nhién d€ bao dam an toan v¢ sinh , phai khtr tring nudc.

Phuong phép khir tring thuong dung nhat 13 clo hoa, tirc la str dung clo hodc cac hop chat cua
clo nhu clorua véi CaOCl,, zaven NaOCI la nhiing chat 6xi hoda manh c6 kha nang diét trung.

Khi dua clorua voi vao nudc , s€ xay ra phan ung:
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2Ca0Cl, = Ca(0Cl); + CaCl,
Ca(0OCl), + CO; + H,0 = CaCO; + 2HOCI1
Khi dua clo vao nudc, s€ c6 phan ing sau
Cl, + HO = HOCI+ HC1
HOCI=H"+ OCI

Clo, HOCI, OCI déu 12 nhing chat 6xi hoa manh. Dé pha ché va dinh luong clorua véi nguoi ta
dung nhiing thi€t bi khi pha ché phén, clo dugc san xuat ¢ cac nha may hoa chat duoi dang longva dugc
dua vao nudc dudi dang hoi nho mot loai thiét bi riéng goi 1a clorato.

Clo hay clorua voi dugc dua vao nudc trong dudng dng tir be loc sang bé chtra voi lidu luong
0,5-1mg/l. Ngoai clo, hién nay con ding phuong phap dién phan mudi in tai chd dé san xuit zaven dé
sat trung.

Ngoai cac phuong phap clo hod, trén thé gisi con sir dung cac phuong phap sau:

- Dung tia tr ngoai: dung mdt loai dén phat ra tia tir ngoai dé diét trung, phuong phap nay don
gian nhung thiét bi dit, hay hong va tén dién (10 - 30 kw/1000m’ nuéc).

- Dung 6z6n: khi dua 6z6n vao nudc s€ tao ra 6xi nguyén tur c6 kha nang diét trung.

- Dung song siéu am: dung thiét bi phat ra song siéu 4m tan s6 500 kHz, vi tring sé& bi tiéu diét.

So d6 1: 4p dung khi nuéc ngudn dat tiéu chuin nudc cap cho an udng, sinh hoat chi can khir
trung roi cap cho doi tugng ti€u dung

Clo

. l Tw .
Nuoe ' T6i dbi
_ .
k twong tiou
Bé chira tiép
xve khir

Hinh 10. So d6 cap nudc tryc tiép sau khi khir tring

So dd 2: ap dung cho nudc mit c¢6 chat lugng loai A ghi trong tiéu chuan ngudn nudc TCXD
233 -1999, c6 d6 duc <30 mg/l (= 15 NTU) va d6 mau thap.

Clo
Nu&c
_— > — (1)
Bé loc cham Bé chra tiép
xve khiy

Hinh 11. So d xir Iy nude bang loc chdm

So db 3: ap dung khi nudc mat co chét luong loai A theo TCXD 233 — 1999, nudc c6 do duc <
20 mg/l (=10 NTU)
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A\ 4

Bé loc tiép

Clo

|

Pho
Nuwoe l
nguo R
— 3| Bé
R 4
Xara :
nguo
4—

Lang nuwdc riva

Bé tiép
xve kKhir

Hinh 12. So 46 loc truc tiép

— (1)

So d0 4: ap dung xtr Iy nudc ngam co chat luong ngudn loai A theo tiéu chuan TCXD 233 —

1999.

Nuwoe

Nga

Xa . .
ca Lang nw&c rira

Hinh 13. So d6 xir Iy nudc ngam bang lam thoang don gian va loc

v

Loc

Clo

|

Bé tiép

So do 5: 4p dung xtr Iy nuéc ngdm c6 chét luong loai B

Lang

Nuée
Ngé Iij
———| thoong tw
nhion /
Xa
ca

tiép

Xyc

xve khor

—> (1)

Clo

}

A\ 4

Loc

Bé tiép

xve khir

— (1)

A 4

A

Léng nuwdce riva

Hinh 14. So d6 khir sit nudc ngam bang lam thoang, lang tiép xtc va loc

So dd 6: dung dé xtr Iy nuéc ngdm c6 ham lwong sét cao, sit & dang hoa tan trong cac phurc chit
hiru co, két hop khtr mangan, ti€u chuén nguén loai C.
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Trén
YD
lang

Clo

}

Loc

\ 4

Bé tiép
xve khtr

— (1)

A 4

Nu’(')"c
Nga
— > LOm
Xa
ca

Léng nuwdc riva

Hinh 15. So d6 ding ho4 chat dé khir sat va mangan trong nudc ngam

So dd 7: dung dé xtr Iy nudc mat c6 chi tiéu chit luong nude loai B va tot hon

Phon
Nué l
c
—» Trd
X3a .
ca

|

Chét tro

Tao

buhg
can

Clo
Keo tu X g4
; N ¢ R Bé tiép 1
tao » Lan — Loc wekhe | @)
bung
A 4
Lang nuwdc riva
Hinh 16. So d6 day chuyén cong nghé xir Iy nudc truyén thong
So @0 8: dung dé xtr Iy nudc mit c6 chi tiéu chat luong nude loai C
Clo
Loc l
< than Tiép xyc
—> N — (1
—» Lan = Loc > hoat Khir (1)
téanh

A

Phon
Nu¢& l
C
ﬁ’ Tl’é
Cl O
Xa
ca

Lang nu6c riva

Hinh 17. So d6 day chuyén cong ngh¢ xtr Iy nudc c6 mau, mui, vi
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CHUONG 3 - MANG LUOI CAP NUOC

3.1. SO PO VA NGUYEN TAC VACH TUYEN MANG LUGI CAP NUGC (MLCN)

3.1.1. So' @6 mang luéi

MLCN 14 1 bd phén ctia HTCN, chiém tir 50 — 70% gi4 thanh xay dung toan hé thong.

So @6 mang ludi 13 so @6 hinh hoc trén mit bang quy hoach kién trac, gdm ng chinh, éng nhanh
va duong kinh cta ching.

MLCN gom 3 loai

Mang lu6i cut: chi co thé cip nude cho cac diém dung nude theo 1 hudng.

+ Pac diem: mic do an toan cap nudc thap, nhung gia thanh xay dung mang ludi ré, tong chieu
dai toan mang luéi ngan.

+ Ap dung: cho céc thi tran, khu dan cu nho, nhitng doi tuong dung nudc tam thoi (vi du cong
truong xay dung)

Pai nuéc

[ ]
Tram bom \ \

Hinh 18. So d6 mang ludi cut
Mang luéi vong (mang ludi khép kin): trén d6, tai mdi diém c6 thé cip nudc tir 2 hay nhiéu phia.

+ DPac diém: mang ludi vong dam bao cap nudc an toan, nhung ton nhi€u duodng ong va gia thanh
xay dung cao, ngoai ra mang ludi con ¢6 uu diém giam dang ké hién twong nudc va.

+ Ap dung: rong ri dé cap nudce cho cac thanh phd, khu cong nghiép.

Ayt

—

painuto | 1 1 T T
R | | ! !

Hinh 19. So 46 mang ludi vong

Mang ludi vong va cut két hop

Luya chon so d6 mang ludi: can cttr vao quy mé thanh phd hay khu vuc cap nude, mirc dé yéu cau
cap nudc lién tyc, hinh dang va dia hinh pham vi thiét k€, sy phan bo cac doi twong dung nudc,
vi tri di€m lay nudc tp trung c6 cong suat 1on, vi tri ngudn nudc,. ..
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3.1.2. Nguyén tic vach tuyén mang lwdi cip nwéc

- Tong sb chidu dai bng 12 nho nhat

- Mang ludi phai bao trum dugc cac diém tiéu thu nudc

- Hudng van chuyén chinh cia nudc di vé phia cudi mang ludiva cac diém ding nudc tap trung

- Han ché viéc bd tri duong Ong di qua song, dé, dam lay, duong xe lira...

- Céc tuyén chinh dat song song theo huéng chuyén nudc chinh, khoang cach giira cac tuyén chinh
300 — 600mm. 1 mang lu6i phai ¢ it nhat 2 tuyén chinh cé dudng kinh twong duong nhau va cap
duogc ca 2 phia.

- Céc tuyén chinh dugc ndi v6i nhau bang cac tuyén nhanh véi khoang cach 400 — 900 mm. Cac
tuyén phai vach theo dudng ngan nhat, cap nudc dugc 2 phia

- Trén mit cit ngang duong phd, cac dng c6 thé dit dudi phan via he, dudi long duong véi do sau
dam bao k¥ thuat va cach xa céac cong trinh ngdm khac vdi khoang cach vé sinh quy dinh trong
TCXD 33 - 85.

- Khi dng chinh cé duong kinh 16n nén dit thém 1 éng phan phdi nude song song.

e Ngoai ra, khi quy hoach mang lué6i can chu y:

- Quy hoach mang Iu6i hién tai phai quan tim dén kha ning phat trién cta thanh phd va mang lu6i
trong tuong lai.

- Dai nudc co thé dat & dau, cudi hay gitta mang ludi. Pia hinh cao ¢ phia nguén nudc thi dat dai o
dau mang ludi; dia hinh cao ¢ gitta mang ludi hodc dia hinh twong doi bang phang va rong thi dat
dai ¢ gitra mang ludi; Khi dung tich dai qua 16n va dia hinh phuc tap thi dat nhiéu dai.

- Nén c6 nhiéu phuong an vach tuyén mang luéi sau dé so sanh cac chi tiéu kinh té k¥ thuat dé c6
mang ludi toi uu va hop ly.

3.2. TINH TOAN MANG LUOI

Thuc chét tinh toan mang lu6i cAp nudc 1a xac dinh luu lwong nude chay trén duong dng, trén co
s& d6 ma chon duong kinh ong cap nudc va ton that ap lyc trén duong 6ng dé xac dinh chiéu cao cua dai
nudc, ap luc cong tac cua may bom...

3.2.1. Luu lwgng
Luu luong tinh toan cho timg doan dng véi 3 truong hop tinh toan co ban:
- Mang ludi lam viéc voi luu lugng tdi da, nudc do tram bom va dai cép
- Mang luéi lam viée voi luu lugng tdi thiéu, dai nudc & cudi mang ludi, mang ludi cé thém chiic
nang van chuyén nudc lén dai.
- Mang luéi lam viée v6i luu luong t6i da, co thém luu lwong chita chay (Trudng hop nay dung dé
kiém tra mang ludi da tinh cho 2 trudng hop trén)

Co s6 dé xac dinh luu luong nude tinh toan cho cac doan 0 dng cua mang luoi cap nudce 1a so dd
1y nuéc tir mang lu6i. Hién nay khi tinh toan mang ludi cap nude thanh pho nguoi ta thuong dua vao
gia thiét cho rang: luu luong nude sinh hoat phan bd déu trén mang ludi cap nude. Khi d6 luu lugng
nudc tinh todn Q- cho doan 6ng A-B bat ky trén mang ludi dugc xac dinh theo cong thic sau:

Qas= Qv+ a.Qua (I7s)

Trong do
Qy: luu lugng nude van chuyén qua doan 6 ong, gom luu luong tap trung liy ra & nut cudi
ctia doan 6ng va luu luong nude van chuyén téi cac doan 6ng phia sau, 1/s.
Qua: luu lwong nudc doc dudng, 1a lugng nude phan phdi theo doc dudng cia doan dng,
I/s.
a: hé sb twong duong ké téi sy thay ddi luu lwong doc duong cua doan bng, thuong iy
bang 0,5 (¢ dau doan 6ng Q ¢o gia tri 1én nhat, & cudi doan 6ng Q cé gia tri = 0).

Luu lugng nude doc duong duge xac dinh theo cong thure sau
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Qdd = qol (I/S)

9 = ZZQI ()

Trong do
do: luu lvong nudce doc duong don vi, I/s
1: chiéu dai tinh toan cta doan 6ng, m
2Qq: tong luu lugng nude phan phdi theo doc dudng bao gdm nudc sinh hoat, tudi cay,
tudi duong, 1o ri..., I/s
>1: tong chiéu dai tinh toan, tirc 1a tong chiéu dai cac doan 6ng c6 phan phdi nude theo
doc duong cua mang ludi cap nude, m
Dé don gian hod trong tinh todn, ngudi ta thuong dua luu lugng nude doc dudng vé cac nit, tic
1a phan doi va dua vé cac diém dau va cudi cua cac doan dng, khi d6 tai mdi nit s& c6 mot luu lwong nut
Qnit bAng:

1
Qo = ‘% (Us)

Sau khi di dua tat ca cac luu luong nude doc duong va luu luong nude tap trung vé cac nut, st
dung phuong trinh gy = 0. Ttre 1a luu lvong nude di vao moi nit phai bang tong luu lugng ra khoi nat
do, ta dé dang xac dinh dugc luu luong nudce tinh toan cho tirng doan ong ctia mang ludi cap nudc.

3.2.2. Thuy lwc

Muc dich tinh toan thuy luc 1a x4c dinh duong kinh 6ng dan va tén that nude chay trong dng.

- DPuong kinh:
D’ 4.
qzv.a)zv{ﬂ ]:>D= °4
4 Ay
Trong do:

q: luu lugng tinh toan cia timg doan éng

v: van tdc nudc chay trong dng

o: dién tich mit cat u6t nudc chay trong dng

Tir cong thie tinh duong kinh, ta thdy duong kinh D khong nhing phu thudc vao luu lugng Q

ma con phu thudc vao toc do V. Vi Q la mot dai luong khong nho nén néu V nho thi D s& tang va gia
thanh xay dung mang ludi s€ tang, nguoc lai neu V 16n thi D s& nho, gia thanh xay dyng s&€ giam nhung
chi phi quan 1y lai ting vi V ting s& lam ting ton thit ap luc trén cac doan dng, két qua la d9 cao bom
nude va chi phi dién nang cho viéc bom nudc s€ tang. Vi vay dé xac dinh D ta phai dua vao toc do kinh

té Vi, 1a téc do toi uu dé cho tong gia thanh xay dung va chi phi quan Iy mang ludi la nho nhat .
Téc @6 kinh t& V, cho cac dudng dng cip nudc co thé 1iy theo bang 6.

Bing 6. Tc d6 kinh té Vi trong cac dng cip nudc

D, mm Vi, m/s Vi, m/s D, mm Vi, m/s Vi, m/s
100 0,15-0,86 0,50 350 0,47-1,58 1,00
150 0,28-1,15 0,70 400 0,50-1,78 1,10
200 0,38-1,47 0,90 450 0,60-1,94 1,30
250 0,38-1.43 0,90 500 0,70-2,10 1,40
300 0,41-1,52 1,00 600 0,95-2,60 1,80

Trong truong hop co chay, toc do nudc chay trong fmg c6 thé ting 1én nhung khéng dugc vuot
qua 3 m/s vi toc do 16n s€ gay pha hoai dudng ong (lam vd 6ng, pha hong mdi noi...).
- Tén that
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Trong do:
A: hé s6 khang ma sat theo chiéu dai
1: chiéu dai doan 6ng (m)
d: duong kinh trong ctia dng (mm)
i: do dbc thuy luc
h: ton that ap luc do ma sat theo chiéu dai (m) (Chu y: coi ton that ap luc cuc bo bo qua)

3.3. CAU TAO MANG LUOCI
3.3.1. Cac loai 6ng dung trong mang lwéi cAp nwéc
- Hién c6 cac loai 6ng phd bién sau: 6ng BTCT, xi mang amiéng, ong nhua, dng gang, ong thép,...

- Mang luéi cép nudc phé bién dung 6 ong gang (1 phan 6ng nhua), ong thép thuong dung trong
tram bom khi 4p suét cao, qua cac dam lay, chudng ngai c6 nén méng khong 6n dinh.

- Ong gang tir @ 100 — 800, 1 =6 - 8m c6 miéng loe, thuong ndi bang xam day.

3.3.2. Nguyén tic bd tri dwong dng cip nuée
- D6 sau chén bng tir mit dat dén dinh dng: 0,8 — 1m, khong ndng qua dé tranh tac dong co hoc va
anh huong cua thoi tiét.
- Khoéng sau qua dé tranh dao dip dat nhiéu, thi cong kho khan. Chiéu sau toi thiéu dat dng cap
nudc thuong lay bang 0,7m ké tir mat dat dén dinh ong.

Tuy theo tinh hinh dia chét va kich thudc cua 6ng, c6 thé dat truc tiép trén nén dat tu nhién (khi
dat ciing, duong kinh nho), hodc trén bé bang cat, da dim hoac bétong cot thép, tham chi co thé dat trén
bé coc bétong( khi ong di qua ho ao, dam lay).

- Ong cach mong nha va cay xanh tdi thiéu 3 — 5m

- Ong cép nudc thuong dat trén dng thoat, khoang cach so vai cac 6ng khac theo chiéu ngang > 1,5
— 3m, chiéu dimg > 0,1m

- Khi dng qua song phai co6 diu ke va qua duong 6 6, xe lira phai dit 6ng trong 6ng 16ng.

3.3.3. Cac thiét bi va cong trinh trén mang lwéi cip nuée
- Khoé: dé dong mé nude trong timg doan 6ng, khoa thuong dat trude va sau mdi nit cia mang
ludi, trude va sau bom, duong kinh khoa 1ay bang duong kinh ong.
- Van 1 chiéu: cho nuéc chay theo 1 chiéu, thuong dat sau bom, trén duong 6ng din nude vao nha,
ong dan nudc tu dai xuong.
- Van xa khi, hong chita chay, voi ldy nuéc cong cong, gbi tua, giéng tham...

(C6 thé gi6i thiéu vi du vé so dd chi tiét hoa cac thiét bi trén mang lwéi)
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CHUONG 4 - CAP NUOC CHO CONG TRUONG XAY DUNG

4.1. NHU CAU DUNG NUOC TREN CONG TRUONG XAY DUNG

Cong trudng xay dung can dung nudc dé cung cép cho:

Nhu céu sinh hoat ctia cong nhan
Nhu céu thi cong
Nhu cau chita chay

Tiéu chudn dung nudc trén cong trudng xay dung:

Tiéu chudn dung nudc sinh hoat:

+ Cho cong nhan trén cong trudng: 10 - 15 /ngudi.ca (rira tay, udng, ...)

+ Tam c6 huwong sen: 25 - 40 1/ 1an tim

+ Nudc sinh hoat & 1an trai cong nhan (tim gidt, an udng, ....): 30 - 50 I/nguoi.ngd
Tiéu chuan dung nudc chira chay: 10 - 20 I/s

Nude dung cho thi céng sir dung vao nhiéu muc dich khac nhau:

+ Xay, trat (tron vira, nhing gach, tudi tuong, quét voi,...)

+ Cong tac bé tong (rira da, soi, cat, tron, tudi bao dudng bé tong, chdng thim,...)
+ May moc thi cong va cong cu vén chuyén khac nhau (1am ngudi dong co may ép khi, may lam
dat, rira 0 t0,...)

+ Cac cong tac khac (son, cach thuy, tron,...)

> Luong nude phuc vu cho thi cong xac dinh phu thude vao tién do, thoi gian thi cong, dic diém tinh
chit thi cong (tap trung hay phan tan, lap ghép hay d6 toan khéi, lam theo ca,...) va trinh do co gidi hoa
trong xdy dung. Tiéu chuin ding nudc trong thi céng xem bang 3.1 trang 53 - gido trinh cip thoat nudc
(PGS. TS. Hoang Hu¢)

Chat lugng nudc:

Nudc dung cho sinh hoat: phai dam bao nhu nuée cip cho sinh hoat ciia khu dén cu, thanh phé.
Nudéc dung thi cong:

+ Tron tudi bé tong: pH < 4; SO,” khong > 1500 mg/I

+ Khéng dung nudc chira nhiéu dau md, axit, hodc nude ao hod bi nhiem ban boi nudce thai

4.2. HE THONG CAP NUOC TREN CONG TRUONG XAY DUNG
HTCN trén cong truong xay dung thuong chi dung tam thoi trong thoi gian thi cong xay dung,

sau nay sé doi di. Do 0, thiét k& véi chi phi ré nhat.

Néu cong truong thudc pham vi d6 thi dd c6 HTCN sinh hoat thi can xem xét t6i ngudn cap nude
sinh hoat cho cong nhan tir HTCN do6 thi.

N‘é'u cong truong xdy dung trong tuong lai s& c6 HTCN sinh hoat thi can két hop xay dung 1 lan
dong thoi voi HTCN sinh hoat cia cong truong.

Néu cong truong nam riéng biét doc 1ap véi HTCN d6 thi, khu cip nude thi phai tim ngudn nude
cho c4 sinh hoat va thi cong.

Nudc ngam cho sinh hoat

Nudce ao hd, song lach can ké cho thi cong, chita chay.

Hinh 20 - Gi6i thiéu khai quat vé so @6 HTCN cho cong trudng xdy dung. Ciing nhu HTCN cho

d6 thi, khu cong nghiép, HTCN cho cong trudng xdy dung ciing ddy du cac thanh phan: cong trinh thu
nuodc, tram xu 1y, tram bom, bé chita va mang ong truyén dan phan phoi nudc toi doi tuong ti€u dung.
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Hinh 20. So d6 hé théng cip nudc cho cong truong xay dung
Vi 1a HTCN tam thoi nén cac thanh phan cua hé thong can nghién ciru, thiét ké, xay dung véi
tinh chat phén tan, sir dung vat li¢u r¢ ti€n, cac giai phap ky thuat theo tinh chat tinh huéng. Cu
the:
Cong trinh thu khong xdy dung ¢ dinh ma tim cac giai phap tam thoi (Vi du: 1am bé dit may
bom, bom nudc song, may bom cé thé chay trén ray, tam thoi tuy theo muc nudc song ho dé
bom nudc)
Puong 6ng co thé dung ca tre, nhya,thép,cao su... va cd thé dit ngdm hodc ndi.
Dai nude 6 thé lam bang gd son chdng thim, thép dat trén cic cot gbd co giang dé ting do bén
ving.
Céc bé chira xay gach, lang vira xi mang 2 mat hodc chi can mit trong.
Nudc chita chdy c6 thé chia, dy trit trong cac hd ty nhién hodc hd diao co gia cong chong tham
bang bun sét,...
Xtr Iy nude ding nhitng cong trinh lang, loc don gian, khi can thiét ¢ thé st dung cac tram xur ly
nude di dong cong sudt thiét ké 5 - 20 m’/h nude ngoai san xudt hodc xir Iy bang bé ling loc so
bd hodc danh phén trong cac bé chira nudce.
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CHUONG 5 — HE THONG CAP NUGC TRONG NHA

5.1. SO DO HTCN TRONG NHA:

5.1.1. CAC BQ PHAN CUA HTCN TN

HTCN TN dung dé dwa nudc tir mang ludi bén ngoai dén moi thiét bi, dung cu v€ sinh hodc may
moc san xuat trong nha. Bao gom cac bd phan chinh:

Duong 6ng dan nudc vao nha: tir duong ong bén ngoai nha (dudng 6ng cap nudc dudng phd
hodc tiéu khu) téi nat dong ho do nudec.

Nut dong ho do nudc: gdm dong hd va cac thiét bi phu tro

Mang ludi cip nuée bén trong nha:

+ Cac cong trinh dy trit va diéu hoa ap luc: két nuoc, tram bom, bé chtra ngém, tram khi nén,...
+ Céc thiét bi léy nudc: WC, voi nudc, huong sen,...

+ Céc thiét bi bao vé: van, khoa,...

+ Céc dudng Ong truyén dan va phan phdi nude: dng chinh, ng dimg, dng nhanh

+ Thiét bi chira chay

5.1.2. PHAN LOAI CAC SO PO HTCN:

a)

b)

Theo chirc nang

HTCN cho an uéng, sinh hoat

HTCN san xuit

HTCN chira chay

HTCN két hop

Theo dp liwe nwéc trong dwong ong ngodi phé

HTCN don gian: c6 hodc khong co két nudc: sir dung khi ap lyc ngoai phé hoan toan Bb dua
nudc tdi moi thiét bi dung nudc

HTCN ting 4p truc tiép ( c6 tram bom) , ¢6 hodc khong c6 két nudc: sir dung khi ap lyc ngoai

phé thudng xuyén hodc hoan toan khong PB. chi dung trong truong hop céi tao, sira chita. (Hinh
22)
HTCN c6 bé chira nu6c ngam, tram bom va két nudc: sir dung khi ap lyc ngoai phé hoan toan

khong Bb, dong thot luu lugng nudce lai khong day du, dudng 6ng bén ngoia nho, nudc chay it
ma ta khong thé bom tryc tiép tir duong éng vao duge

Trong thyc t&, HTCN san xut chi dung chung véi HTCN sinh hoat khi chat lwong nudc san xuét
doi hoi cao nhu nude sinh hoat hodc khi lugng nude san xuat doi hoi 1 lugng it.

HTCN chira chay chi thiét ké riéng vo1 HTCN sinh hoat trong cac truong hop dac biét nhu: dbi
voi nha cao tang (> 16 tang) hoac can chira chay ty dong, con thi chung thuong két hop chung
v6i nhau.
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Trong trudng hop ap luc dam bao khong thudng xuyén co thé thay may bom thong thuong bépg
mdy bom khi nén. Mdy bom khi nén c6 thé khong can két nude mai tién loi vi khi ly do kinh t€ —
ky thuét hay kién truc khong thé xay dung két nudc mai.

Dbi v6i nha cao tang (& Viét nam nha cao tang > 10 tang), HTCN con duoc phan theo ving ap
luc:
Phén vung ndi tiép

Phan ving song song
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- Phan ving can bang bé chira véi thiét bi diéu hoa ap lyc
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d) Phan ving theo &ng diing cép nudc

Hinh 24. So 6 HTCN phan ving

e Luya chon so do HTCN can dam bao céc yéu to sau:

- Sir dung tdi da ap lyc nudc & ngoai phd

- 1é, quan ly dé dang, thuan tién

- tranh sir dung nhiéu may bom

I

-—

Nat déng hé

- két hop tot véi mi quan kién truc cia cong trinh, ddm bao chong 6n cho cong trinh
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5.2. XAC PINH LUU LUONG TiNH TOAN

Dé xac dinh luu luong tinh toan sat véi thuc té va dam bao cung cap nudc duoc day du thi luu
lugng nudc tinh xac dinh nén can ct vao so luong thiét bi v¢ sinh da bo tri.

MBJi thiét bi vé sinh tiéu thu 1 lugng nude khac nhau, do do dé dé tinh toan nguoi ta thuong dua
tat ca cac luu lugng nudce cua cac thiét bi vé sinh vé dang Iuu lugng don vi tuong duong, goi la
duong luong don vi.

1 duong lugng don vi twong tng véi luu lugng 1a 0,2 I/s cia 1 voi nude ¢ chau rua c6 duong
kinh & 15mm

Tri s duong lugng cua cac thiét bj vé sinh va luu luong tinh toan xem bang 5.3, trang 72, gido
trinh.

Thuc té, tit ca cac thiét bi vé sinh khong lam viéc déng thoi ma né phu thude vao chirc nang ngoi
nha, so lugng thict bi vé& sinh, mirc d§ trang bi k¥ thuat thiét bi vé sinh cho ng6i nha; do d6 cong
thirc xac dinh luu lugng tinh toan nhu sau:

Nha ¢ gia dinh:
g=024N + kN (1)
Trong do

q: Ivu lugng tinh toan cho timg doan dng, 1/s

a: dai luwong phu thudc vao ti€u chuin dung nudc, lﬁy theo bang
k: hé s6 phu thudc vao tong sé duong lugng N, iy theo bang
N: téng s6 duong luong ctia ngdi nha hay doan ng tinh toan

- Nha cong cong

g=a.02:N (2)
Trong do

a: h¢ so phu thudc vao chiic nang ngdi nha. Vi du:

Hé I\{hé tré Bénh vién Co quan hanh Truong Khach san,
sO | mau giao da khoa chinh, ctra hang hoc nha & tap thé

o 1.2 1.4 1.5 1.8 2.5

Céc nha dic biét khac: gdm phong khan gia, luyén tap thé thao, nha an tap thé, cira hang an udng,
xi nghiép ché bién thirc dn, tim céng cong, cac phong sinh hoat ctia xi nghiép, ...

B z q,-no
= 00
Trong do
do: Iuu lwong tinh toan cho 1 dung cu vé sinh, /s
n: sd dung cu vé sinh cung loai

o: hé so hoat dong dong thoi cia cac dung cu vé sinh

5.3. TINH TOAN THUY LUC MANG LUOI

Tinh toan thuy lyc mang ludi cap nudc trong nha nham muc dich chon duong kinh éng ()}
dong thoi xac dinh duoc t6n that ap luc trong cac doan 6 dng dé tinh ap lyc bom Hy va ap luc can
thiét ciia ngoi nha H™ 1 cach hop 1y va kinh té.

Trinh tu tinh toan thuy luc mang ludi cip nudc
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Xac dinh duong kinh 6ng cho timg doan trén co s luu luong nudc tinh toan di cho.

Xac dinh ton that ap luc cho ting doan 6ng ciing nhu toan bd mang ludi theo tuyén hudng
chuyén nudce bat 1gi nhat, tirc 1a td1 dung cu vé sinh ¢ vi tri xa nhat va cao nhat trong nha.

Tinh Hp, va H,™. C6 thé tién hanh tinh toan thuy luc theo 2 cach:

+ Pdi v6i nha co tong dung cu vé sinh tdi 20 dwong lugng, thi lwa chon dudng kinh dng theo
bang kinh nghiém

+ Pbi v6i ngdi nha 16n ¢ thé tinh toan theo phuwong phap xac suat.

Van tdc kinh té khi chon duong kinh thuong tir 0,5 — 1 m/s va khong 16n qua 1,5 m/s, trong
truong hgp chita chdy vipax = 2,5 m/s.

5.4. TRAM BOM CAP NUOC TRONG NHA

Khi ap luc ngoai phé khong dam bao, phai ding bom chuyén nudc trong mang luéi, thuong
dung nhat 1a bom ly tam chay dién.

Céc thong s6 dé chon bom: Iuu lrong bom Qy va ap luc bom Hy:
Qb = qmaxSh + Qcc (1)

Trong do:
Qmax: lwu luwgng cép nude sinh hoat lon nhét

Q..: I Iwgng cip nude chita chay

Hp, = He™ - Hpa (2)
Trong do:
H,™ ap luc nudc can thiét cho ngdi nha (m)
Hya: ap luc tu do cua éng nuée ngoai phd (M)
Tir Hy va Qp tra bom theo cAm nang.
Tram bom c6 thé bé tri & cau thang hodc ¢ bén ngoai nha. Gian dit bom phai kho rdo, sang sua,

thong hoi, duoc xdy bang vét liéu khong chay hogc it chy, phai c6 kich thudc du 16n dé lap dat
sua chita de dang.

5.5. KET NUOC VA BE CHUA NUOC NGAM

5.5.1. Két nuwoc

Két nuéc mai co nhiém vu didu hoa nudc, tirc 1a du trir nudce khi thira (nha dung khong hét nudce
do bom hodc HTCN tryc ti€p cap vao) va cung cap nudc khi thieu, dong thoi tao ap dé dua nudce
dén cac noi tiéu dung. Ngoai ra, chi Iam nhiém vu du trit 1 lvgng nude cho chita chay ban dau: 5
— 10 phat.

Dung tich két nudc khéng nho hon 5% luu luong nude ngay dém (tinh cho ngdi nha) khi dong
mé may bom bang tu dong va cling khong 16n hon 20% khi dong m¢é bang tay. Tuy nhién, dung
tich két khong nén vuot qua 20 — 25m’/1 két.

Céu tao két nude: c6 thé dang tron, chir nhat, xay bang gach hodc d6 bé tong hodc bang thép
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Hinh 25. Két nudc
5.5.2. Bé chira nwéc ngam
e Khi ap luc nudc ngoai phd < 6m thi can xay dung bé chira nudc ngam.
e Dung tich bé chira bang 1 — 2 1an luu luong nude tinh toan ngay dém va luu lwong 3h chita chay.
e Ciing nhu két nuée méi, bé chira nuéc ngam cé thé xay dung bing gach, d6 bing bé tong cdt

thép, mat bfmg hinh tron hodc chir nhat, dat trong hoac ngoai nha va co thé dat chim hodc néi.
Puong ong cong nghé tuong tu nhu doi véi két nudec.

5.6. CAU TAO VA CHI TIET PUONG ONG DAN NUGC VAO NHA

- Ong cap nudc vao nha phai ¢6 do doc vé dng cap nudc bén ngoai dé tranh tut khi, gidm kha ning
van chuyén nudc.

- Ong cap nudc vao nha c6 thé bo tri & 1 hodc 2 phia cua cdng trinh va c6 thé c6 1 hay nhiéu
duong ong phu thudc vao tinh chat cong trinh, yéu cau miac d an toan cap nudc.

- Bién phap thi cong dudng dng qua tuong va mong nha:
Chu y: khong nén b tri duong 6ng thing trén mit bang ma bd tri gip khuc dé cong trinh cho phép
chuyén vi nhiéu hon)
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PHAN 2 — THOAT NUGC
CHUONG 6 — KHAI NIEM CHUNG VE THOAT NUOC

6.1. CAC HE THONG VA SO PO THOAT NUGC
6.1.1. Nhiém vu ciia HTTN- phén loai NT:

e HTTN la t6 hop nhitng cong trinh thiét bj va cac giai phap k¥ thuat duoc t6 chirc dé thuc hién
nhiém vu thoat nudc.

e Nhiém vu cia HTTN la: thu gom, van chuyén nhanh chéng moi loai nude thai ra khoi khu dén
cu, xi nghiép cong nghiép, dong thoi xir Iy va khir tring dat yéu cau vé sinh trude khi xa vao
ngudn tiép nhan.

- Nudc thai: 1a nudc di sir dung cho cac nhu ciu khac nhau c6 1an thém chét ban, 1am thay d6i tinh
chat ho4 - sinh - 1y so v6i ban dau.

- Nudc thai chtra nhiéu chét hitu co dé& thdi rita, 1a moi trudng tot cho su phat trién cta vi sinh vat,
ké ca vi sinh vat gy bénh. Sy tich luy nudc thai trén mat dét va trong 1ong dat, & cac nguon nugc
mat s€ gay 0 nhlem mdi truong bao quanh va ca khi quyen Két qua 1a khong the sir dung ngudn
nudc mit, nudc ngam bi 6 nhlem cho cic muc tidu dn udng, sinh hoat va kinh t&. D6 1a nguyén
nhan sinh ra bénh dich, truyén nhiém.

- Dé dam bao vé sinh d6 thi va cac diém dan cu, cong ngiép , phai thu dan mot cach nhanh chong
nudce thai ra khoi pham vi @6 thi va xu 1y, khir tring sau do.

Tuy theo ngudn gdc tinh chét cia ngudn NT ma chia ra 3 loai chinh sau:

- NT SH: théi ra tir cac chau rira,... chira nhiéu chat ban hitu co va vi tring.

- NT SX: thai ra sau qua trinh san xuat. Thanh phan va tinh chit phu thudc vao timg loai cong
nghi¢p, nguyén li€u ti€u thu va cong nghe.

NTSX chia thanh 2 loai: nude bi nhiém ban nhiéu( nudc ban), nude bi nhiém ban it (nude sach)

- Nudc mua: roi xudng chay trén bé mit duong, khu dan cu hay xi nghiép cong nghiép bi nhidm
béan nhat 1a lvong nudc mua ban dau.

6.1.2. So' @6 HTTN:

Tuy thuoc muc dich, yéu cau tdn dung ngudn nudc thai cia vung kinh t€ 1an can, thanh pho.. do nhu

cau ky thuét v¢ sinh va viéc xa cac loai NT vao ML ma phan loai 3 so0 d0 HTTN co ban:

a) So do HTTN chung: tAt ca céc loai nude thai (sinh hoat, san xuét va nudc mua) dugc x4 chung
vao 1 mang ludi va véan chuyén dén cong trinh xur 1y trudc khi x4 vao nguon tiép nhan

- Pé xa b6t lwong nude mua khong can thiét dua 1én cong trinh xir 1y, nham giam kich thudc cong
va céac cong trinh khac nhu tram bom, tram xur 1y thi tai dau nhitng cong goép chinh (thuong nam
doc theo bo song) ngudi ta xay dung cac giéng tran tach nudc mua.
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1. Mang luéi thoat nuéc
sinh hoat va nuéc mua
2. Pudng 6ng ap luc
3. Céng xa nudc da x{ ly
4. Giéng tran tach nuéc mua

5.6ng xa nuéc mua

6. Bién gi6i d6 thi

7. Tram bom chinh

8. Xi nghiép cong nghiép
9. Tram x{& ly nuc thai

Nguén tiép nhan

Hinh 27. So 6 HTTN chung
Uu diém:
+ Pam bao vé sinh nhat
+ C6 duy nhét 1 mang luéi trong d thi
Nhuoc diém:
+ Kich thudc cdng va cong trinh don vi 16n nén doi hoi vén dau tu ban dau 16n
+ Quan ly phuc tap.
+ Ché d6 1am viéc cuia hé thong khong 6n dinh
Ap dung: dbi voi nhitng d6 thi nim canh ngudn tiép nhén 16n hay trong thoi ky dau xay dung do
thi khi chua c6 phuong an thoat nudc hop ly.

b) So dé HTTN riéng hoan toan: 13 so d c6 2 hay nhiéu mang ludi thoat nudc riéng biét, 1 mang

ludi dung dé van chuyén nude ban nhiéu (vi du: nudc thai sinh hoat) trudc khi xa vao ngudn phai
qua tram xur 1y, 1 mang luéi ding dé van chuyén nudc ban it (vi du nudc mua) thi cho xa truc
tiép vao ngudn tiép nhan.

Tuy thudc mirc d6 nhiém ban ma NTSX, néu mirc d6 nhiém ban cao thi xa chung véi NTSH, néu
nhiém ban it thi xa chung véi nudec mua. Con néu trong NTSX c6 chira chét doc hai axits, kiém...
thi nhat thiét phai xa vao 1 ML riéng biét.

Trong truong hop mdi loai nude thai cho chay trong 1 h¢ thong (ML kin) riéng biét ta c6 HTTN
riéng hoan toan, con truong hop chi c6 hé thong cong ngam ding dé thoat nudc ban sinh hoat,
nudc mua va nude san xuat quy ude sach thi cho chay theo mwong mang 1 thién xa vao ngudn
tiép nhén, ta c6 HTTN riéng khong hoan toan.
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1. Mang luéi thoat nuéc sinh hoat
2. Mang luéi thoat nuéc mua

3. Budng éng ap luc

4. Céng xa nudc da x{ ly

5.0ng xa nudc mua

6. Bién giGi do thi

7. Tram bom chinh

8. Xi nghiép cong nghiép

9. Tram x{ ly nuéc thai

10. Giéng tran tach nu6c mua

Ngubn tiép nhan

Hinh 28. So 46 HTTN riéng hoan toan

- Uu diém:
+ Giam vén dau tu xay dung dot dau
+ Ché @6 1am viéc cuia hé théng 6n dinh.
+ Cong tac quan ly duy tri hi¢u qua

- Nhuoc diém:
+ Kém vé sinh hon HTTN chung nhung van dam bao yéu ciu.
+ Ton tai nhidu hé théng cong trinh va mang ludi trong d6 thi
+ Tong gia thanh xay dung va quan 1y cao

- Pham vi: phu hop khu BT va CN xay dung tién nghi

c) So dé hé thong thodt nwdce nira riéng: thudng co 2 hé thdng cdng ngdm. Trong do, 1 hé théng
cong chung dé van chuyén nudc thai sinh hoat, nudc san Xudt quy udc 1a bén nude mua ban dé
dua dén tram xir 1y trudce khi Xa vao ngudn tiép nhén; 1 hé thong cong ngam khac ding dé dan
nude mua sach va nude san xuit quy udce 1 sach x4 truc tiép ra séng, ho.

- Pé thyc hién viéc tich nudc ban va nuéc sach thi chd giao nhau cua 2 mang ludi cong
ngam(thoat nudc ban sinh hoat va thoat nudc muwa) xay dung gi€ng tran tach nudce dé thu nhan
luong nudc mua ban ban dau cung v&i nudce sinh hoat, san xuat dan 1én cong trinh xtr ly. Va khi
mua to hay & thoi gian cudi ctia cac tran mua, luu lugng nude mua 16n, c6 thé tran qua miéng xa
clia giéng tran , tach va x4 ra song ho canh do.
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1. Mang luéi thoat nuéc sinh hoat
2. Mang lu6i thoat nuéc mua

3. Budng 6ng ap luc

4. Céng xa nudc da xi ly

5.0ng x4 nuéc mua

6. Bién gidi do thi

7. Tram bom chinh

8. Xi nghiép cong nghiép

9. Tram x{& ly nuc thai

10. Giéng tran tach nudc mua

Nguén tiép nhan

Hinh 29. So 6 HTTN nira riéng

Uu diém: vé sinh tbt, gi thanh XD cao, quan Iy phirc tap nén it dugc st dung
Nhuogc diém: xay dung va quan 1y phire tap (it sir dung)
PVAD: + Noi yéu ciu ting cuong BVMT

+PT c6 dan s6 > 50 nghin

d. So d6 hé thong thodt nwéc hén hop:

La sy két hop cua cac HT ké trén, Thuong gip ¢ cac thanh phd cai tao.

PVAD: DT 16n xay dung va cai tao HTTN, ¢6 nhiéu muc d6 tién nghi va dia hinh khac nhau

6.1.3. Cac b phin ciia hé théng thoat nwéc

Thiét bi thu va din nudc bén trong nha: HTTN bén trong nha

MLTN bén ngoai nha: La HT cdng ngam va muong mang 19 thién dung dé din nudc bang cach
tu chay xudng tram bom, TXL hay song ho

Tram bom va éng dan ap luc: dung dé van chuyén NT khi vi Iy do nao d6 NT khong thé ty chay
duoc

Cong trinh xir 1y bao gdém tat ca cac cong trinh LSNT va XL cin bi

Cong xa nudc vao nguon: dung d€ van chuyén NT tur cong trinh lam sach xa vao song ho. Miéng
xa thuong xay dung bd phan dé xao tron NT vdi ngudn

6.1.4. Piéu kién thu nhian NT vao HTTN:

pé dém‘béo cho HTTN lam Vi‘éC binh thl,I()*ng va bao vé nd lghéi nh&r}g tac déng pha hoai, NT xa vao
HTTN can thoa man cac yéu cau can thiét. MLTN thanh pho dung d€ vén chuyén NT SH. NTSX chi
duoc phép xa chung khi dam bao cac yéu cau sau:

Khong chira cac chat an mon vat liéu lam cng va cong trinh LS

Khong chtra cac chit d& lam tic céng hodc nhimg chit hoi, tao thanh hdn hop d& nd.
Nhiét d6 khong vuot qua 40C

Khong chira nhitng chat lam anh huong x4u dén qué trinh 1am sach sinh hoc NT.
Hon hop NT SH va SX phai dam bao nong d6 pH= 6,5- 8,5
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- Céac loai NT thirc 4n thira trong gia dinh chi dwoc xa vao mang luéi khi da nghién nho véi kich
thude 3- 5 mm va pha loang véi ti 1€ 1N: 8R.

NHUNG VAN BE CO BAN VE THIET KE
6.2.1. Tai liéu co sé
- Ban d6 quy hoach db thi, khu cong nghiép va céc sd liéu vé quy hoach
+ Mttc d6 phat trién ciia thanh phd, xi nghiép cong nghiép
+ Viée giai quyét tong thé vé kién trac, xay dung, kinh té, vé sinh, k¥ thuat

+ Su phat trién cong nghiép va yéu t6 mo rong ciing nhur giai phap ctia hang loat van dé nhu vi tri
cac phan co ban, khu cong nghiép, khu xay dung co quan phuc vu van hoa doi song, khu trung
tam,... (n6i chung la viéc phan khu chtrc nang ctia do thi)

+ Céc vén dé thudc vé giao thong, ciy xanh

+ Viéc tang cudng thiét bi xdy dung va cai thién doi song (trong d6 c6 trang thiét bi ky thuat vé
sinh)...

- Tai liéu vé dia chat, dia chat cong trinh, dia chat thuy van.
- Tai liéu vé khi tuong thuy vin

- Tai li¢u v€ nguon tiép nhan

6.2.2. Dan sb tinh toan
e Dian s6 tinh toan 14 s6 nguoi str dung HTTN tinh dén cuéi thoi gian quy hoach xay dung (thuong
lay 15 — 25 nam) dugc xac dinh khi 1dp du an quy hoach tong thé.
e Dan sb tinh toan léy phu thudc vao loai nha, ) tﬁng nha, mirc do trang thiét bi vé sinh va tién
nghi ngoi nha
N =P.F (nguoi)
Trong do:
P: mat d6 dan sé (ngudi/ha)
F: dién tich cua khu nha ¢ (ha)
6.2.3. Tiéu chuin va hé s6 khong diéu hoa
e Tiéu chuin thai nude 1a lwong nude thai trung binh ngay dém tinh trén dau ngudi str dung hé
thong thoat nu6e hay lwgng NT tinh theo san phdm . Ti€u chuén thai nuéce sinh hoat khu déan cu
thuong lay bang tiéu chuan cap nudc. Thuc té€ chi khoang 70- 75% TCCN.
e TCTN phu thuoc mirc d¢ hoan thién cua trang thiét bi vé sinh, DK khi hau, vé sinh va dia
phuong
e Dbi véi xi nghiép cong nghiép co 2 loai nude thai: nude thai san xuit va nudc thai sinh hoat.
e Tiéu chuin thoat nudc tuéi cdy, tudi duong: 0,5 — 1 /m*.ngd
e Dédic trung cho ,ché do thai nudc khong ddng déu trong ngdy, gio' va gidy, nguoi ta dua ra cac
khai niém vé hé so khong diéu hoa ngay, gio va khong di€u hoa chung:

_ ng
ng — ~TB

(tinh trong nam)

ng

K, = hTB (tinh trong ngay thai nude 16n nhat)
h

Ke = Kung K

Khi tinh toan mang ludi thoat nude thuong ding K., c¢6 thé lay K. cin ci vao luu luong Q> nudc
thai sinh hoat
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Bing 5. Hé s6 K. nudc thai sinh hoat
Qe | 5 | 15| 30 | 50 | 100 | 200 | 300 | 500 | 800 | > 1250
K. [3122]18[17)16 |14 |135[125| 12| 115

6.2.4. Cong thirc xac dinh luu luwgng tinh toan nuéc thai

e Luu lugng nudce thai sinh hoat khu dan cu:

QnTgB _Na (m’/ngd)

1000
QTB
7B :i m3/h
b T oy (
B
== (s
0. 3600( )

o =0 K, (m’ngd)
=0 K, (m’h

o =0k, (Is)

Trong do:
QngTB, Qu"™®, Q,%: twong tmg 14 luu lwong trung binh theo ngay, gio va gidy
Qug™, Qn™, Q.™: tuong ting la luu lugng 16n nht theo ngay, gid va gidy
q: tiéu chuan thai nudc, I/ngudi.ngd
N: dan s tinh toan, ngudi

e Luu lugng nudc thai san xuat:

Sx-TB m.P 3
=—— (m’/ngd
Sx—max mP] 'Kh
: =——2 (/s
Q. 7.3600 Ws)
Trong do:

M: lugng nudc thai tinh trén san pham (I/Tan, I/san pham)

P;: luong san phdm trong ca c6 nang sut 16n nhat (Tan san pham)
P: lugng san pham trong ngay (T4n san pham)

T: thoi gian lam viéce ti da trong ca, T = 8h

e Luu lugng nudc thai sinh hoat trong cac xi nghiép cong nghiép

25.N, + 35N
o= L T2 (md/ngd
anax 1000 ( g )
o _BNK N,
e 1000.7
Qh
s — max l/s
anax 3‘6 ( )
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Trong do:

Ni, Ny: 86 cong nhan lam viéc trong ngdy (ngudi), theo TCTN twong Gng 25 va 35
I/ng.ngd

N3, Ny4: s0 cong nhén lam viée trong ca (nguodi) c6 nang suat 1om nhat
T: s0 gio lam viée trong ca.
. Luu Iwgng nudce thai tir cac nha tam trong cac xi nghiép cong nghiép:

Ctr mdi voi tim huong sen thai ra 5001/h, thoi gian 1am viéc cua cac voi tim 1a 45 phat sau mdi
ca lam viéc, hodc tinh theo kip dong nhat véi tiéu chuan 40- 60 I/ng
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CHUONG 7 - MANG LUOI THOAT NUOC

7.1. NGUYEN TAC VACH TUYEN MANG LUGI THOAT NUGC
HTTN thuong thiét ké theo nguyén tic ty chay, khi cong dit qua sau thi ding bom 1én cao va lai
cho tu chay tiép.
Vach tuyén mang ludi can theo trinh tu:
Phén chia luu vuc thoat nudc
Xac dinh vi tri tram x1r 1y va xa vao nguén tiép nhan
Vach tuyén cac cong gop chinh, gop luu vuc va cong dudng phd theo nguyén tic vach tuyén
Nguyén tic vach tuyén mang ludi thoat nudc:
1. Hét‘ suc loi dung dia hinh, dat céng thoat nudc theo chiéu nuéde tu chay, tranh dao dép
nhiéu va dat nhiéu may bom lang phi.
2. Pit cong duong phd that hop 1y dé tong chiéu dai 1a ngan nhét, tranh truong hop nudc
chdy vong vo, tranh dat cong sau.

3. Cbng gop chinh dit theo hudng di vé tram xir 1y va cira x4 nude vao ngudn tiép nhan. Vi
tri tram xu ly dat ¢ phia dat thap cua d6 thi, nhung khong dugc ngép lut, cu6i hudng gio
cha dao vé mua heé, cudi ngudn nuée, dam bao khoang cach v¢ sinh t6i thiéu 1a 500m doi
v6i khu dan cu va xac xi nghiép cong nghiép thuc pham.

4. Giam t6i muc t6i da cdng chui qua song, hd, cau pha, dé dap, duong sat, dudng 6 6 va

cac cong trinh ngam khac. Viéc bd tri cdng thoat nudc phai két hop voi cac cong trinh
ngam khac dé dam bao cho viéc xay dung dugc thuan tién.

Thudng khi nghién ctru so d6 mang ludi thoat nudc phai dé ra nhiéu phuong an dya theo cac
nguyén tic da vach. Cac phuong an thuong khong dong thoi thoa méan cac nguyén tic dat ra. Vi
thé viéc lya chon cac phuong an phai can cit trén co s tinh toan so sanh cac chi tiéu kinh té — ky
thuat va méi trudng dé quyét dinh.

7.2.BOTR CONG TRAN BPUONG PHO - DO S U CHEN CONG PAU
TIAN

Cong thoat nude thudng bb tri doc theo cac duong phd, co the dudi phan via hé, mép duong hoic
dudi 1ong duong cling cd thé bo tri chung cing cac duong 6ng, duong day k¥ thuat khac trong 1
hao ngam.

Viéc bo tri cong can dam bao kha nang thi cong, lap dat, sura chita va bao vé cac dudng 6 ong khac
khi c6 su co, dong thoi khong cho phép 1am x6i mon nén mong cong trinh, xam thuc ong cép
nudc,... Dat cong thoat nuée phai dam bao khoang cach toi thiéu téi cac cong trinh theo quy
dinh cta quy pham TCVN 81 — 72.

Khi cong thoat nude gip cong thoat nude mua o cing cao do ta cho cong nay chui qua cong kia,
tuy thudc kich thudc va tinh chat cua timg hé thong tai vi tri giao cit dé quyét dinh.

Néu diéu kién cho phép, cdng thoat nude cing voi cac duong dng, duong day ky thuat dat chung
trong 1 tuyén tuynen.

D6 sau chon cong ban ddu anh hudéng rat nhiéu t6i do sau chén cdng cia toan mang ludi, can
chon nho nhat dé dam bao c6 lgi vé mat kinh t€. BJ sau nay khong dugc nhoé hon 0,5 - 0,7 m
(tinh dén dinh cong). Cu thé xac dinh theo cong thirc:

H=h+Z(@l+iL)+Z,—Z,+ A (m)
Trong do:

H: d6 sau chon cong ban dau cua cong thoat nude dudong phd (m)
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h: d6 sau chon cong ban dau cta cong trong san nha hay tiéu khu, 1iy bang 0,2 — 0,4m

i: 6 dbc cua cbng trong san nha hay tiéu khu va doan cong ndi

1: chiéu dai doan cong ndi tir giéng kiém tra téi giéng céng ngoai phd (m)

L: chiéu dai cta cong san nha hay tiéu khu (m)

71, Zy: cbt mat dat twong Ung tai giéng tham dau tién cua céng ngoai phd va cong trong
san nha hay tiéu khu (m)

A: @6 chénh giira duong kinh cong ngoai phd (D) va cong trong san nha (d) (m) ( D-d)

T

|
6ng ding TN :
' Giéng kiém tra

|
|
|
|
| |
WS SIS sy s/

Céng san nha i

Céng TN dudng phé

Hinh 30. So db xac dinh d6 sau chén céng dau tién

D6 sdu chon cong tdi da 14y phu thude vao tinh chat dat dai, myuc nudc ngam, kha ning va trinh
d6 thi cong. Theo quy pham cua ta: H g < 6 — 8m (trong didu kién binh thudng)

7.3. XAC PINH LUU LUGQNG TINH TOAN CHO TUNG POAN CONG

Can ctr vao cac giai doan quy hoach, xay dung hé théng, mang ludi thoat nudc dugc chia ra cac
doan c6 do dai khac nhau. Poan cong tinh toan 1a khoang cach giira 2 diém ma luu luong dong
chay quy udc 1a khong d6i. Bé xac dinh luu lwong tinh toan nguoi ta dua ra cac quy wdc sau:

Luu luong doc duong: 1a luu lugng tir cac khu nha thude luu vie nam doc 2 bén doan céng db
vao doan cong d6 (qaa). Luu lugng doc duong la dai lugng bién dbi, ting tir 0 & dau doan cong
dén gia tri 16n nhat & cudi doan cong.

Luu lugng chuyén qua: la lugng nudce tr doan cdng phia trén d6 vao diém dau cua doan cong do
(qeq)- Luu Tuong chuyén qua, canh sudn, tip trung c6 gia tri khong thay do6i theo sudt chiéu dai
doan cong.

Luu lugng canh suon: la lugng nude tir cong nhanh canh suon d6 vao diém dau cua doan cong
(Qes)

Luu lugng tép trung: 13 lugng nude chuyén qua doan cong tr cac don vi thai nuéc 16n (nhu bénh
vién, truong hoc,...) ndm riéng biét ¢ phia trén doan cong.

Luu luong tinh toan: q; = qaa + qeq + qes T qit

Dé don gian tinh toan, ngudi ta xem qqq bang tich s cua modun luu lugng voi dién tich luu vye
thoat nudc truc tiép va ciing duoc do vao diém dau cua doan cong.

7.4. Tinh toan thuy luc
Tinh toén thuy luc nham xac dinh duong kinh va do ddc dat céng,. ..
C6 thé str dung cac cong thirc hodc cac toan dd, do giai dugc xay dung tir cac cong thirc do.

Cong thirc Iuu lugng khong doi: Q = v.m --> tinh dugc kich thudc cong
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- Cong thuc toc do: v=C
- Do dbe thuy lyc:
A v
Trong do:

o: dién tich tiét dién wdt cia cong (m?)
v: van tdc nudc chay trong cdng (m/s)
A: hé sb ma sat doc duong
R: ban kinh thuy luc (R = «@/P; P: chu vi udt)
G: gia toc trong truong, m/s>.

7.5. THIET KE TRAC DOC MLTN

Thiét ké tric doc: bao gdm viée xac dinh vi tri cong trén tric doc duong phd, d6 séu chon cong
ban dau, d6 dc va cao do tai cac diém ndi tiép cong trong hd ga va giéng tham...

e Tuy thugc vao dia hinh mat dat ma trac doc mang ludi thoat nudc co thé c6 cac loai so dd sau:

iq

1 |
i
it .
P
L >777777777
— —_ |
iy L
12= 1 iy i
. . ) i ann iy> iy —_ |
i1- D6 doéc mét dat i,- Do déc dat cong
o =
i< i i

Hinh 31. So d6 céac dang tric doc mang ludi

e Ciu tao mang lu6i phai dam bao nguyén tic:

- Tdc d6 nudc chay trong cong khong nh6 hon téc d6 tw lam sach (0,7 m/s), nhung cling khong
dugc qua 16n. Van tde cia doan cong sau khong duoc kim him vén tde ciia doan cong trudc.

- Giam téc d6 nudc chay trong cdng chi duge phép dung giéng chuyén bac

- Nbéi céng tai cac giéng chon tuy thudc vao myc nudc, lam sao tranh dugce hién tugng dénh nuée.
Khi duong kinh va d¢ day hoac do day tuyét doi cong sau 16n hon cong trudc thi ndi cong theo
mat nudc, cac truong hop khac thi ndi cong theo dinh cong.

45



S LSS S s

a) N&i ngang mat nudc oy b) N6i ngang dinh c6ng

Hinh 32. So d6 nguyén tic ndi cong
Poan cdng giira cac giéng 1a doan cong thang, khoang cach tdi da Iy theo quy dinh dé tao diéu
kién cho cong tac quan ly.
Tai nhimg chd thay d6i huéng nudc chay, thay dbi duong kinh va tai nhiing chd gip nhau cia
cong nhanh vé&i cbng chinh phai xdy dung giéng thim va cng dugc thay biang mang hé lugn
déu.
Goc chuyén tiép ciia cong va mang ho (o) khong dugce 16n hon 90°, truong hop o = 90° chi dung
dbi véi cong c6 dudng kinh < 40mm, a < 60° voi d > 400mm.
DPéi v6i mang ludi thoat nudc mua va thoat nude chung, gleng thu nudc mua lam theo kiéu ham
&ch, giéng tham can c6 ngin ling cin dudi day cdng va can co chin thuy lyc dé tach mui.

7.6. NGUYEN TAC THONG HOI CUA MANG LUGI THOAT NUGC
Trong cbng thoat nudc thudng tich tu cdc loai hoi khi doc duge tach ra tir nude thai nhu: CO,,
CHy4, NHs,... Thanh phan dinh lugng: CO, 8 — 12%; hoi xang dau 11 — 12%; H,S 0,135 — 0,18
mg/l va 1én hon; CH4 1,4 — 15%
Céc loai hoi khi ddc rat co hai cho cbng va giéng 1am bang bé tong:
Trong két qua tac dong lén thanh cdng bang bé tong boi nudce thai, cac loai hoi khi dgc va cac vi
khuan dé phat sinh va phat trién tao mang boc 1én thanh cong lam giam d9 chira cao ¢ trong bé
tong (tir 6.4 — 12%) va lam tang do chlra cac muoi sunfat dua dén sy pha huy manh mé€ bé tong
lam kénh muong thoat nudec.
Trong mang ludi thoat nuéc c6 thé xay ra cac hdn hop nd véi 6xy khong khi.
Céc loai hoi khi doc rat nguy hiém cho cong nhan quan 1y khi can xubng giéng kiém tra hodc tién
hanh stra chira,..
Dé giam luong hoi khi doc ngudi ta xay dung hé thng théng hoi cho mang ludi thoat nuéc.

Thong hoi cho mang luéi thoat nude thudng theo nguyén tic thong hoi tu nhién. Nghia la khong
khi bén ngoai lua vao hé thong mang ludi thoat nude qua cac nap dan hé ga ngoai phé, tham chi
qua ca cac 6ng thong hoi cia nhiing nha thap tang, ludn qua mang ludi duong 6ng va thoat ra &
nhing dng thong hoi ciia nhitng nha cao tang.

Tgc d6 chuyén dong ciia khong khi trong cdc tuyén gop chinh khong trang bi hé thong thong hoi
bd sung dao dong tir 0 — 0,6 m/s (khong 6n dinh va khong tinh toan dugc)

Can trang bi thong hoi cho céc cong diu ke, cac giéng tham tai nhiing noi giam nhanh toc do
trong cong d > 400mm, tai nhiing giéng chuyén bac véi chiéu cao chuyén bac > 1m va q> 50 Us.
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Trén nhitng doan cong khong c6 cdng nhanh d6 vao cach nhau 1 < 250m can dit 6ng théng hoi d =
300mm va nhd cao khdi mat dat Sm,

D01 v6i nhiing cong 16n ngoai d6 thi va cac giéng sdu hon 3m can xay dung hé thong thong hoi phu.
Néu cdng dit sau can c6 dng thong hoi bang cudng birc.

7.7.DAC PIEM CAU TAO CUA CAC CONG TRINH TREN MLTN
7.7.1. 6ng va kénh mwong thoat nwée:

ong va kénh muong thoat nudce (goi chung l1a cong thoat nude) can phai dap ing cac yéu cau sau:

+ Bén vitng, st dung dugc sau, khong thAm nudc, khong bi an mon boi axit va kiém,

+ Pap tmg duoc yéu cau vé mit thuy Iyc d6ng thoi phai ré, dung dwoc vat liéu dai phuong va c6
kha niang cong nghiép hod trong san xuat va co gioi trong xdy dung.

Hién nay sir dung rong rai cac loai dng nhu: sanh, bé tong, BTCT, xi mang amiang... kénh
muong chii yéu xay bang gach da, BT, BTCT. Déi véi cac loai dng ¢ ap thi sir dung dng xi ming
amiang, thép va BTCT.

+ 0ng sanh: san xuét bang sét nung, tiét dién tron, 1 dau tron, 1 dau loe trén mit éng c6 16p men
mubi nén rat min, khong tham nudc va chong dugc axits an mon. Mat trong dau loe va mat ngoai dau
tron khong trang men va c6 duong xoan dc dé ndi dng cho thuan tién . Nude ta di san xuat D 100-
250mm, L 500- 600 mm. Pyoc sir dung rong rii trong HTTN cong nghiép.

+ 6ng xi mang amiang: Mat trong nhan, 1 dau tron hodc ca 2 dau déu tron, khi ndi 6ng ding ng
léng. D 100- 600 mm, L 2500- 4000 mm, nuéc ta chua san xuit duoc loai éng nay. éng nay dugc dugc
sir dung rong rdi 1am cong tu chay va co ap.

+ 6ng BT va BTCT: Dung lam cbng tu chay hodc c6 ap. Gia thanh ré hon cac loai dng khéc,
cong nghé san xuit don gian nén dugc sir dung rong rii. dng 1 dau tron, 1 dau loe hodc ca 2 dau déu
tron. D 150 — 1500 mm va 16n hon, L 1000- 7000 mm

+ bng thép va ong gang: chu yeu st dung cho cdng ap lyc. Cong tur chay chi s dung khi di qua
duong sit,.. . ong gang co thé c6 1 dau tron, 1 dau loe hodc 2 dau mit bich. éng gang D 50- 1000mm, L
2000- 5000 mm. 6ng thép D cd thé ti 1400 mm va L dén 24 m. nudc ta chua san xuét dugc ng thép,
con 6ng gang san xut bang 2 PP: khuon cat va khuén lién tuc

+ cac loai dng khac: 6ng nhua va 6ng thuy tinh

M&bi noi 6ng. Nén va bé cong
7.7.3. Giéng thim
e Giéng thim dung dé xem Xét, kiém tra ché do cong tac ctia mang ludi thoat nude 1 cach thuong
xuyén, ddng thoi dung dé thong rira trong trudng hop can thiét,
. Gleng tham dugc xdy dung ¢ nhimng chd cong thay do6i hudng, thay d6i duong kinh, thay d6i do
déc, co cong nhanh d6 vao va trén nhimg tuyén cdng thang nhung qua dai theo khoang cach quy
dinh dé tién quan ly.

. Gleng tham cé the xdy dung bang gach, bé tong cdt thép, gdbm 4 phan: long mang, ngin cong tac,
phan co thit, c6 giéng va nap day.
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N&p day

C6 giéng ? %%
%‘nco that

Phan cong tac - H = 1,8m W
bay va long mang ;? %%

Hinh 33. Giéng thim bang bé tong dic sin

e Trong HTTN mua va HTTN chung con c6 giéng thu nudc mua lam theo kiéu ham é&ch. Céc
giéng tham c6 thém phan day bé dé chira can lang: h=0,2 — 0,6m.

=7

Giéng thu nudc mua kiéu ham &ch Giéng tham

Hinh 34
7.7.4. Giéng chuyén bic

e Dat ¢ nhimg chd phai chuyen nudc xuong sdu vi ly do cong thoat nudc giao cit véi cac cong
trinh ngam khac va tal cac giéng chuyen nuoc Vao nguon tlep nhéan & cot thap Ngoa1 ra, cung can
dat tai nhimg chd cong nhanh néng d6 vao cong gop chinh dat sau; nhiing chd can thiét phai
giam tdc d6, nhitng chd do diéu kién kinh té — ky thuat c6t cdng vao va ra chénh léch nhau.

e Phan biét 2 loai giéng chuyén bac:

- Giéng chuyén bac b?}ng ong dung c6 hé tiéu nang ¢ day hoac chuyén bac béng’ cut céng dinh
hudng dong chay; giéng chuyén bac tiéu nang bang nhi€u bac --> goi chung la giéng chuyén bac
tiéu nang

- Giéng chuyén bac kiéu dap tran co:

+ Chuyén bac tiéu nang bang tuong chin
+ Chuyén bac tiéu nang bang ludi chan
+ Chuyén bac tiéu ning bang dap tran hodc dap tran xody.

7.7.5. Giéng tach nwéc muwa
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e Pit trén cac tuyén cong chinh hodc tuyén cbng thoat nudc luu vyc cia HTTN chung. Vi tri phu
thudc vao dac diém thuy van va kha nang tu 1lam sach cua song, ho.

e Giéng tran tach nudc mua xdy dung dé tw dong xa 1 phan hdn hgp nude mua va nudc thai da pha
loang ra song ho nham gidm kich thudc cong bao, tram bom, tram xur ly va dam bdo cho céac
cong trinh lam viéc dugc 6n dinh.

e Khi cdng chinh thoat nudc duoc dit cao hon mang ludi thoat nude trén song, hd c6 thé sir dung

gleng tran xa canh suon (a) con khi tuyen cong chinh dit thip hon myc nudc trong song, hd ¢co
thé sir dung giéng tran xa theo huéng thing nhung b tri trén tuyén cong luu vuc (b),

0

HN

Cdng xa nudc mua

Mat cat | - |

a) Xa canh sudn —

E/\/k g 7 T
- T g

% . N Cdng xa nuc mua
| . |
Gd tran 7L K i TL
§ a ‘ ﬁ

1
Céng xa nuéc mua Céng dan di

Céng dan dié

Mat cat | - | Mat cét Il - 1l

b) Xa thang

Hinh 35. Giéng tach nudc mua

7.7.6. Cong dic biét
Cbng thoat nudc lam ¢ nhiing chd giao nhau v0i song, ho, duong xe lira, dudng 6 t6 cao tdc, cic cong
trinh duong ng, duong day k¥ thuét khac thi cong thoat nudc c6 thé cho chay qua theo 2 cach:

- Chay xuyén: néu diéu kién dam bao d6 sau

- Lam theo dang diu ke

£10m 6ng bao
L céng qua dudng |

@ Phai chan
@ Khoa
@® Céng xa du phong

Hinh 3. So 6 diu ke qua duong sit va diu ke qua song
7.7.7. Tram bom
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May bom: dung bom ly tdm truc ngang hoéc truc dung

Tram bom thoat nudc dugc dung khi diéu kién dia hinh khéng cho phép dan bang cach ty chay
cac loai nudc thai toi noi can thieét. Thuong khi cong tur chdy da qua sau, vi du > 5 — 6m thi dat
tram bom dé nang nudc 1én sau do lai cho tu chay hodc bang ong ap luc dan tgi tram xur Iy hodc
X4 vao nguodn tiép nhan.

Trong HTTN nguoi ta phan bi¢t 4 nhém bom sau:

Tram bom nudc sinh hoat (1) bao gébm

+ Tram bom chinh: bom toan b nuéc thai 1én tram xir Iy hodc x4 vao ngudn tiép nhan

+ Tram bom ,khu vuc (luu vuce): phuc vu cho 1 khu vuc (luu vuc) thoat nudc, thuong cd nhi€m
vu bom tur thap 1én cao, tir luu vuc nay qua luu vuc khac.

+ Tram bom cuc bg: phuc vu cho 1 hay 1 vai nha dé bom nudce ra hé théng thoat nudc ngoai phé.

Tram bom nudc san xudt (2): rat phong phu, phu thudc chét lwong riéng cua cac loai nudc can
bom

Tram bom nudc mua (3): thuong 13 cic tram bom tiéu ning, khi khong thé din nuéc bang tu
chay.

Tram bom bun (4): 1a 1 trong cac hang muc cua cong trinh xtr ly nude thai va bun.
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CHUONG 8 — CONG NGHE LAM SACH NUOC THAI

8.1. NHUNG VAN BE CHUNG VE LAM SACH NT

8.1.1. Thanh phén va tinh chit nwéc thai

Nuée thai d6 thi 13 t6 hop hé thong phuc tap céc thanh phan vat chét. Trong d6, cac thanh phan
nhiém ban chinh 13 cac thanh phan thudc gbc vo co va hitu co.

Dinh mirc vé trong lwong cac chat nhidm ban co ban tinh theo dau nguoi nhu sau:
Chat lo ltmg: 6,5 g/nguoingd

BODs: 3,5 g/ngudi.ngd

BODyy: 40 g/nguoi.ngd

Mudi nito amon: 8 g/ngudi.ngd

Photphat P,Os: 9 g/ngudi.ngd

Chat hoat tinh bé mat: 2,5 g/ngudi.ngd

Thanh ph?m, tinh chit nude thai duoc xac dinh béng phan tich ho4, 1y vi sinh.

8.1.2. Nguyén tic xa nwéc thai vao ngudn tiép nhin
8.1.3. Xac dinh mirc d§ lam sach NT

8.2. SO PO CONG NGHE XU LY NUOC THAI

8.2.1. Cac phwong phap xir ly

Phwong phdp xir Iy co hoc: dugc st dung dé tach cac chat khong hoa tan va 1 phan cac chat &
dang keo ra khoi nude thai. Nhirng cong trinh xtr Iy co ban gém: song chan rac, bé lang cat, bé
tach lang cac chat lo ling nang, bé vét dau, bé loc tach cén tinh,.

Phwong phdp xii Iy hod ly: 1a phuong phap dua vao nudce thai cac hoa chat dé gay tac dong hoa
hoc va tao cin ling hodc tao cic chat hoa tan nhung khong doc hai, khong gay 6 nhiém moi
truong. Phuong phap nay thuong sir dung dé xir Iy nude thai cong nghiép. Cac phuong phap xir
1y hoa hoc bao gom:

Phuong phap trung hoa (nudc thai chira axit hay bazo)

Phuong phap keo tu

Phuong phéap 6z6n hoa

Phuong phap dién hoa

Phuong phap xir Iy hoa 1y déu dua trén co so tng dung cc qua trinh: hip phy, tuyén ndi, trao doi

ion, tach béng mang, chung bay hoi, trich ly, c6 dac, khir hoat tinh phéng xa, khi khi, khit mui, khur

mui,...

Phwong phdp sinh hoc: dya vao kha nang sdng va hoat dong ciia cac vi sinh dé phan huy - oxy
hoa cac chat ban c¢6 ngudn gde hitu co & dang hoa tan va dang keo trong nude ngudn gbe hitu co
& dang keo va dang hoa tan trong nudc. Nhiing cong trinh xir Iy bang phuong phap sinh hoc phan
thanh 2 nhom:

Nhﬁng cong trinh trong d6 qua trinh xtr 1y thyc hién trong diéu kién tu nhién: canh déng tudi, bai
loc, ho sinh hoc,... --> thudng qua trinh xtr Iy dién ra cham.

Nhirng c6ng trinh trong d6 qua trinh xtr 1y thuc hién trong diéu kién nhan tao: bé loc sinh hoc
(biophin), bé lam thoang sinh hoc (aeroten),... Do tao dugc diéu kién bang nhan tao nén qua
trinh xtt Iy dién ra nhanh hon, cuong d6 manh hon,...

Qua trinh x1r 1y sinh hoc c6 thé dat dugc hiéu suat khir tring 99,9%, theo BOD t6i 90 - 5%.

8.2.2. Cic cong trinh xir ly
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e Trong quy trinh xir Iy nudc thai c6 thé phan loai theo cong doan nhu sau:
- Tién xur Iy hay xtr 1y so bd

- Xu ly so cép hay xt 1y bac 1

- Xir Iy thir cap hay xir Iy bac 2

- Khi trung

- Xt ly bun can

- Xuly bac 3.

8.2.3. So' d6 cong nghé xir Iy nwée thai

1. Song chén rac

oo . 2. Bé lang cat

,,”{\ﬁ 3. Bé I&ng dot 1

4. Cong trinh x& ly sinh hoc

- ,,,7{21 5. B& lang dot 2

6. Mang tron

,,,,,, {31 7. Bé tiép xtc

8. Céng trinh x{ ly can

. Cong trinh lam kh6 can
Khéi x( ly co hoc

S
<ﬁ<ﬂ<
-]

3
]

Khéi x( ly sinh hoc

O
(I

3 @ Khai khir triing
v

Khéi x( ly can

[7] 777777 Budng can

777777777 Pudng ranh gidi phan chia khoi
Budng nubc

Hinh 37. So d6 day chuyén cong nghé cac khéi trong tram xtr Iy nude thai

e Day chuyén cong nghé xur Iy 1a t6 hop cac cong trinh, trong d6 nudc thai dugc xir 1y timg budc
theo thu tu tir xtr ly tho dén xtr 1y tinh, tir x1r Iy nhitng chat khong hoa tan dén xtr Iy nhiing chat
keo va hoa tan, khir trung 1a khau cudi cung.

e Lua chon diy chuyén cong nghé 1a bai toan kinh té - ky thuét phic tap, phu thudc vao nhiéu yéu
to:

- Thanh phan tinh chit nuéc thai

- Muc d6 xir Iy can thiét

- Cac yéu tb dia phuong: kha nang tai chinh, nang Iugng, tinh chét dat dai, dién tich khu vuc xay
dung, Ivu lugng nudce thai, cong suat cua nguon ti€p nhéan,...

e Khoéng cb so dd mau ap dung hiéu qua cho moi trudng hop.

e Day chuyén cong nghé xir 1y c6 thé chia lam 4 khéi:

- Khéi xtt Iy co hoc (xir 1y so cip): nudc thai tuan tu qua song chin rac, bé ling cat va bé ling dot
1.

- Khéi xir ly sinh hoc (xi 1y thir cAp): nudc thai theo trinh tw qua khéi xir 1y co hoc, cong trinh xit
1y sinh hoc va bé lang dot 2.
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- Khéi khtr trang: nuée thai sau khi qua khéi xtr 1y co hoc (néu diéu kién vé sinh cho phép) hoac
khéi xtr 1y sinh hoc thi dugc hoa trén voi chat khir tring cho t6i mang tron, bé tiép xtic va phan
g khtr trung xay ra & bé tiép xtc.

- Khéi xtr Iy can: cdn bun lay ra tir cac bé ling dot 1, bé ling dot 2 dwa dén cong trinh xir 1y cin dé
xur ly tiép tuc: bé xur Iy ché bién cén lang, cong trinh 1am kho can.

e Ngudn nudc co thé coi la cong trinh lam sach sinh hoa ty nhién nhung n6 chi tai duoc 1 lwong
nude thai v6i 1 nong d6 nhiém bén nao do, qua mure dg nay ngudn s€ mat tac dung va bi 6 nhiem.
Vi véy, can lwa chon dy chuyén cong nghé sao cho vira khai thac dugc tai nguyén ngudn nudc
va nude thai trude khi xa vao ngudn duge 1am sach dam bao yéu cu bao vé ngudn nudc.
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CHUONG 9 - THOAT NUOC BEN TRONG NHA

9.1. HE THONG THOAT NUOC BEN TRONG NHA

e HTTN bép trong nha co nhiém vu thu gom, thai cac ché‘g ban tao ra trong qua trinh sinh hoat, vé
sinh dn udng va san xuat cadu con nguoi cling nhu dung dé thoat nudc mua ra khoi ngoi nha.

e Phéan biét cac HTTN bén trong nha:

- HTTN sinh hoat

- HTTN san xuét

- HTTN mua

e HTTN bén trong nha gdm céc bd phan chinh sau:

- Céac thiét bi ky thuat vé sinh dung dé thu nudce thai: chau rira, chau giat, au tiéu, xi, ludi thu, phéu
thu,...

- Cac thiét bi chin thuy luc dung dé ngian mui va hoi khi doc xdm thuc vao phong vé sinh.

- Mang luéi thoat nu6e dé dan nudc thai tir cic dung cu vé sinh ra mang ludi ngoai phd.

- Cac cong trinh x1r 1y cuc bd: bé phét, bé v6t dau ma, ...

9.2. ONG VA CAC THIET BI VE SINH TRONG NHA

e C6 nhiéu loai ng duoc sir dung cho hé thng thoat nudc trong nha nhu:

- Ong gang: thuong dugc ding trong cac nha céng cong va cac nha cong nghiép, ché tao theo kiéu
dau tron dau loe. d = 100 - 150mm; § = 4 - Smm; 1 = 500 - 2000mm.

- Ong sanh: st dung trong cac nha & gia dinh tap thé chung cu, nha san xuit, ché tao dau tron dau
loe véid=50-150mm, [=0,5 - 1,0m

- Ong thép: chi dung dé d?m nué6ce thai tir chdu rira, chau tim, voi phun nude udng, c6 duong kinh
nho 50mm, chi€u dai ngan.

- Ong nhya: dugc st dung rong rai, ché tao nhiéu kich ¢& khac nhau, khong dung dé dan nudc
nong.

e Céc bo phan dng trong mang ludi:

- Ong nhanh: ding dé din nudc thai tir cic dung cu vé sinh t&1 6ng dung thoat nude, co thé dat
trén san nha, trong san nha (trong 16p xi dém) hodc dudi tran dang ong treo. Chleu dai 6 6ng nhanh
1 khong 16n hon 10m dé tranh san nha thi chiéu dai c6 thé dai hon nhung can co giéng kiém tra
trén 1 khoang cach nhét dinh.

Ong nhanh phai dit theo d6 déc nhu sau:

Puong kinh D0 ddc ey chuin Do dbc imin
50 0.035 0.025
100 0.02 0.012
125 0.015 0.01
150 0.01 0.007
200 0.008 0.005

- Ong dimg: dit sudt cac ting nha, thudng b tri & goc tudng, chd tap trung nhiéu dung cu vé sinh
nhat 1a xi.
Ong dimg c6 thé dat ho ngoai tuong hodc dit kin trong hop k¥ thuat chung véi cac dudong 6ng
khac.
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Ong dung dat thang dung, nhung néu 1y do _péu trac cua ngdi nha hodc 1 1y do nao khéc thi ong
dang cling c6 thé dat 1 doan ngang v6i do ti€u chuan (hudng di 1én), khi d6 khong duoc noi ong nhanh
vao doan do.

- éng thao: chuyér} tiép tir dng dung dudi san nha tang 1 hodc tang ham ra giéng tham ngoai nha.

Chiéu dai 16n nhat cua ong thao theo quy pham lay nhu sau:

d=50mm --> Ly,x = 10m
d=100mm --> L,x = 15m
d=150mm --> L, = 20m

Trén dudng bng théo, cach m()ng nha khoang 3 — 5m can bd tri giéng tham

Goc ngodt gitra ong thao va éng ngoai nha khong dugc nho hon 90° theo chidu nuoc chay. C6 thé
ndi 2 — 3 éng thao vao 1 gleng tham va ndi nhiéu Ong dung vao 1 dng thao, duong kinh dng thao phai

16mn hon hoac bang duong kinh éng dung; doc déc dng thao 1dy 16n hon do dbc tiéu chuin 1 chut dé nudce
thai chay ra dé dang.

- Ong thong hoi: dat cao hon mai nha 0,7m, c6 thé bang cach ndi dai ng ding thoat nuée hodc dat
thém ong thong hoi phu trong cac truong hop sau:
Khi déng aimg = 50mm --> tai v6i luu lugng q > 2 1/s
Khi dgng dimg = 100mm --> tai v6i luu luong q = 9 I/s
Khi dgng dimg = 150mm --> tai véi luu luong q >201s

Cing co t}le b6 tri dng théng hoi chung cho 1 vao ong dimg thoat nudc, khi d6 duong kinh 6ng
thong hoi bang gap rudi duong kinh ong ding.

- Ong tay ria, klem tra: thuong dat ¢ cac tang (neu ong dung c6 doan nam ngang thi cling can dat
ca trén doan nam ngang). Trén cdc doan 6ng ndm ngang can dat cac 6ng kiém tra va tay rira dé
thong tic va tdy rira khi can thiét, khoang cach giita chiing lay theo quy dinh.

e Céc thiét bi vé sinh gém:

- Chéu tim

- Budng tim huong sen

- Lavab6 (chau rura tay, rira mat)

- Chau rira (dung dé gist gid, rira bat dia..)
- Chau vé sinh phu nir

- Vi phun nudc udng

- Xi

- Tiéu

- Phéu thu nudc san

- Céc loai xi phong

9.3. LIEN HE GIUA MLTN TRONG NHA VA NGOAI NHA

e Chd gip nhau giira 6ng thao nudc trong nha va duong dng thoat nuwdc ngoai san can bd tri giéng
tham.

e Trudc khi d6 ra cong ngoai phd, trén HTTN tiéu khu (sdn nha) xdy dung giéng kiém tra dé kiém
tra ché d6 lam viéc ciia mang ludi ti€u khu, sdn nha, dong thoi dung dé tay rira cong khi can thiét.

e Néu HTTN ngoai phé duogc lra chon thiét ké xay dung 1a HTTN chung thi nudc thai tir cac ngi
nha can qua xur Iy so b tai bé phot
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Doi voi nudce thai san xuat, nudc thai tir cac gara 6 to (rua xe, san,...), nudc thai tir cac nha an tap
the... c6 chira nhiéu dau md thi can vét dau md bang cac cong trinh vot dau md trude khi xa vao
cong chung hodc riéng bén ngoai.

9.4. TINH TOAN THUY LUC MANG LUOI THOAT NUOC BEN TRONG NHA

9.4.1. Xac dinh lwu lwgng tinh toan

D6i v6i nha & va nha cong cong

dit = e T Jde max
Trong do:

qe: luu lugng nudce cép tinh toan theo muc 5.2 phan cip nude trong nha.

Jdc max: 1t Iwgng thoat nude ciia dung cu vé sinh ¢é luu Iugng thai 16n nhét trong doan
Dbi voi phong khan gia, tim cong cong, thé thao, an udng, cac phong sinh hoat ctia xi nghiép:
q .. na

=200

Trong do:
Quc: luu lugng tinh toan cta 1 dung cu vé sinh cung loai (1/s)
N: s luong dung cu vé sinh cung loai

a: hé s6 hoat dong ddng thoi (tra bang)

9.4.2. Tinh toan thuy luc

Viéc xac dinh luu luong tinh toan nude thai tir d6 chon dudng kinh dng thuong chi tién hanh cho

cac ngdi nha ¢ 16n, cac nha cong cong c6 bo tri nhiéu dung cu vé sinh hodc cho cac doan Ong thoat ngoai
san nha, con thuong nguoi ta chon duong kinh ong thoat nudc bén trong nha theo cac bang kinh nghi¢m.

Doi voi cac nha ¢ 16n, cac nha cong cong ¢ bo tri nhiéu dung cu vé sinh thi sau khi xac dinh

dugc luu luong ngudi ta thuong chon dudng kinh ong theo tinh toan thuy luc. Khi d, duong kinh ong
chon phu thude vao nhi€u yéu t6 thuy luc nhu: q, v, d6 day h/d, i,...

9.5. CAC HTTN PAC BIET TRONG NHA

9.5.1. Céac cong trinh xir ly so’ bd

HTTN cho cac ngdi nha dung doc 1ap riéng 1€, xa d6 thi, xi nghiép cong nghiép thi can quan tim
t61 viée xur ly nudc thai va phan thai. Pé xtr 1y nudc thai c6 thé ding cong nghé: bé tu hoai, bai
loc ngam, giéng loc, giéng tham. .

Pbi voi nhitg ngdi nha khéng co hé thong cap thoat nude bén trong thi 1am nhu sau:

Nuée tim rua, git gili co thé cho chay theo cac muong, mang ra séng, hd, ao rudng lan can hoic
cho vao giéng thim.

Phan rac ¢ thé cho vao hd xi kho, hd xi 2 ngin hodc ham biogas

A. BE TU HOAI — SEPTIC TANK

Khai niém: bé ty hoai 1 cong trinh xtr 1y nudc thai bac 1 (xir 1y so bd) dong thoi thuc hién 2
chirc nang: lang nudce thai va 1én men cin lang.

Diéu kién ap dung
Nha c6 hé thdng cdp nudc bén trong, hé thdng thoat nudc bén ngoai 1a HTTN chung khong ¢
tram xu ly tap trung.
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Nha dtng doc 1ap, cach xa HTTN cia thanh phd.

Phan loai:

Bé ty hoai co ngan loc

Bé ty hoai khong ¢ ngan loc (ban tu hoai)

Bé tw hoai khong cé ngin loc
Tuy theo thé tich bé c6 2 loai:

B¢ ¢6 thé tich nho gom 2 ngén: 1 ngan lang can, 1én men va 1 ngin chua can da Ién men.

B¢ ¢6 thé tich 16n gom 3 ngén: 2 ngan lang can, 1én men va 1 ngan 1én men can

Cau tao

1.

Ong thong hoi: dé thong hoi va thong tic. Vi tri dng thong hoi phai dit thang ¢ vi tri ong
chit T dan nude vao va ra khdi bé theo 2 cach sau:

+ Ong thong hoi c6 thé cam thang vao nudc

+ Ong thong hoi c6 thé nbi truc tiép voi Ty, (khong duoc ndi voi Ty,)

Ong hut can: phai bd tri & ngan chira cin

Cira thong khi: dé cén bang 4p sudt gitta cac ngan, kich thudc (100x100mm) hoic
(50x50mm)

Cira thong nuée: & vi tri tir (0,4 — 0,6)H — v6i H: 1a chiéu cao 16p nudc 16n nhit trong bé,
H > 1.3m; kich thudce cira thong nude (150x150mm)

Cira thong can: duoc dit ¢ sat day, co tac dung chuyén cin da 1én men sang ngin bén
canh dé khi hut can tranh hat phai can tuoi (vi hut can tuoi chua 1én men s€ gay 6 nhiém,
can chua dugc xu ly). Khi hut cdn nén bét lai khoang 20% can. Kich thudc cira toi thiéu
1a (200x200mm)
PaN N e
@ San nha/tang ham @ @
77 )
O
5| 400 400 |7
8ng chiii T dan nuéc vao [ 8ng chir T dan nudc rg
H Gach dac
CH4 HS CO, % Vira xi mang mac75
T g , Trat1-216p
@ banh mau

[ L7 g > P Z 7T 7 7 774

Lang vita XM mac75, day 2mm, danh mau béng XM
BTCT mac250

Bé tong gach vd mac75

Cat dém

Hinh 38. So d6 cAu tao bé tu hoai khong c6 ngan loc

e Nguyén tic lam viéc: khi nudce thai dugc dua vao bé --> Trong bé xdy ra 2 qua trinh:
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4.6.2.

Qua trinh ling cgn: 1a 1 qua trinh ldng tinh véi hiéu qué lang 1on (1a 1y do vi sao khi dua nudc
vao bé phai dung ong chit T ma khong thé dung ong thang s€ lam giam hi¢u qua lang)

Qué trinh 1én men cin ling: 13 1 qua trinh 1én men yém khi. Qua trinh nay phu thudc: nhiét do
(khi nhiét d¢ tang toc do qua trinh lén men ting, vi du: vao mua hé t° = 30 — 35°C thi thoi gian
1én men 1a 60 ngay; vao mua dong t* <20°C thi thoi glan 1én men 1a 120 ngay), do pH: pH =438
— 8.6 thi vi sinh vt c6 thé hoat dong dugc (nudc thai tim, gidt c6 thé cho vao), pH tdi vu 1 6 —
7.

B6 tri bé tu hoai: ¢6 3 cach

Céch 1: ngay dudi khu v¢ sinh trong nha:

+ Uu diém: tan dung dugc két cdu cta nha, dudong 6ng ngan do do it tic, nhiét d¢ trong nha on
dinh --> ché d¢ 1am viéc tot hon (nhat 1a mua dong)

+ Nhuoc diém: két cdu mong cta nha phai dugce chdng thim tt va phai dugc lip dat ngay tir khi
d6 mong néu khong s€ bi nut gitta 2 16p cli va moi.

Céch 2: bd tri riéng ngoai nha, khi d6 cic uu nhuoc diém nguoc lai v6i cach 1 --> thudng ap
dung doi vdi cac cong trinh chung cu loai 16n, khach san c6 nhiéu don nguyén,...

Céch 3: dit trong tang ham, néu 6ng ra ciia bé thdp hon ¢t cdng thoat nude san nha thi phai dat
bom chim & 1 ngén bén canh (khong dugc dat ong hit cua bom truc ti€p ¢ ngan tu hoai)

Uu diém: don gian vé ciu tao, d& quan 1y, hiéu qua lang (giir can) cao

Nhuoc diém: khi cin phan huy tao thanh cac khi CHy, H,S, CO,,... ndi 1én trén mit nude (cac
bot khi) tao thanh 1 16p mang. Cac can ¢ mang co kich thudc rat nho, tu tan ra va theo nudc chay
ra ngoai (chiéu day mang khoang 40mm)

Bé tw hoai c6 ngan loc

Do bé tu hoai khong c6 ngan loc khi nude ra dem theo can do bot khi ndi 1én nén cai tién thanh
bé c6 ngan loc vaoi hé thong thu nude dudi day (mang hodc muong).

A@ San nha/tdng ham @ ™ @ e @

e, 7
% = Mang phéan phéi nu6c rang cua
d ]
7 400 400 .
VSV hiéu khi 1l
an cui
x . - x PN . - = . LI LT T T T I
Gach dac 6ng chi T dan nu6c vao [/ 6ng chtr T dan nuéc ra i e i
Vita xi méng mac75 \:Ihan}h I G G i =] i [T
H H T e e T N T T T T T T T T T T T
Trat1-216p CH, HS CO $eR0teR0ReteR0Re2RoCen0eSa00Cs500cCos0ced
42 ‘Gach v8 Nhd/sdi 1939552025502525902050
Banh mau /) ooo;o;e;o;o;o;o;o;o; 295828599392825295329
N~ 0 O0_O0_ 0O
><Gach V8 16n/da cudi>2050%0%0 @
>OOOOOO_OOOOO )
1%|
iz L7777 Z TI7L. ]

Lang vita XM mac75, day 2mm, danh mau bang XM
BTCT mac250
Bé téng gach v8 mac75
cat dém
Nguyén tac lam viéc: nudce tir bé tu hoai khong ¢6 ngan loc sang ngéan loc. Nho vi sinh vat hiéu
khi hoat ddng & trén bé mat s€ phan hiy cac mang can. Do d6 dé cung cap oxy cho qua trinh
phan huy hi€u khi phai lam nhiéu 6ng thong hoi.
Uu diém: chat luong nude tot hon
Nhuoc diém: quan 1y kho (vi dé bi tac sau 1 thoi gian sir dung) va phai thay, rira vat liéu loc.
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9.5.2. HTTN mua trong nha:

Bao gdm céc phéu thu nudc mua va cac dudng dng dan xa nudc mua vao rinh quanh nha.

Phéu thu c6 bd phan chin giir rac, dugc gin chic vao mai bang cac bulong, écu. Pudng kinh
pheu thu thuong 1a: 100, 150, 200mm, bo tri cach nhau < 48m, phu thudc vao hinh dang mai nha,
két cau nha va dién tich thu nudc mua trén mai.

Dé nu6e mua d6 vé phéu thu duge d& dang trén mai nha thuong 1am cac xénd (méang) co do doc
0,01 — 0,015 hudng vé phéu thu.

Céc 6ng dimg dan nudc mua c6 duong kinh 100 — 200mm c6 thé bang cac vat liéu khac nhau.
Céc 6ng nhanh dai thi cir 15 — 20m phai b tri miéng kiém tra, tay ria, do dbc imin = 0.005

Ong thao khong nén ’b(”') tri qua dai, 1 khong 16n hon 15m ddi voi ong thao co duong kinh d >
200mm, duong kinh ong thao khong dugc nho hon duong kinh ong ding.
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