GS. TS. NGND. TRAN HIEU NHUE (CHU BIEN)
PGS.TS. TRAN DUCHA
PO HAI

PGS.TS.GVCC.UNG QUOCDUNG
PGS.TS.NGUYEN VAN TIN




GS. TS. NGND. Tran Hiéu Nhué (Chi bién)
PGS. TS. Tran Pic Ha

PGS. TS. GVCC. Ung Qude Diing
PGS. TS. Nguy&n Vin Tin

CAp
THOAT
NUOC

i Ll i '."_t! T R : I'.' i f
| TR it = |
' i B 0 Qe |
I s ,tsr % ] B rI'EF [
: i | I

SR = vl

& 30029976

NHA XUAT BAN KHOA HQC VA KY THUAT
Ha Noi



Muc luc

L&[ nol daa

Phan | - Cap nudc bén ngodl <dng trinh

Chuong 1. Khii niém chung vé hé théng cip nudc
1.1. S0 d5 va phén loai hé thong cip nuéc
1.2, Tiéu chudn va ché d¢ ding nudc
1.3. Luu lugng nudc tinh toan va cong suat tram cip nudc
1.4. Ché dd 1am viéc cda hé théng cAp nuée

Chudng 2. Ngudn nudc va cong trinh thu nude
2.1. Ngudn cung cdp nudc
2.2. Céng trinh thu nudc ngam
2.3. Cong trinh thu nudc mit

Chuong 3. Xit 1y nudc thién nhién
3.1. Tinh chat nudc thién nhién va yéu cdu déi vai chit

lugng nuéc cap
3.2. Cac phuong phap va day chuyén céng nghé xit ly
nudc

3.3. LAm trong va khif mau
3.4. Khit sit
3.5. Khit triing

Chitong 4. Mang ludi cép nudc
4.1. So db va nguyén tic vach tuyén mang ludi cAp nudc

XI

12

17
19
24

27

29
30
37
38

40




4.2. Tinh toan mang ludi cAp nudc

4.3. C4u tao mang ludi cép nudc
Chuong 5. Tram bom, bé chia, dii nudc

5.1. Bom va tram bom

5.2. Pai nudc

5.3. Bé chita nudc

Phan If - Thoét nu6c bén ngoal ¢ong trinh
Chifong 6. Cac hé thong vi sd 43 thoit nudc
6.1. Khai niém vé thoat nudc
6.2. Cac bd phan chinh va cac sa 46 thoat nudc
6.3. Cac loai nudc thai, cAc loai hé théng thoat nudc
Chuong 7. Thiét k& mang ludi thoit nudc
7.1. Cac 56 liéu co badn dé thiét ké
7.2. Cac so d6 mang 1udi thoat nudc
7.3. Xac dinh luu lugng tinh toan
7.4. Tinh toan mang ludi thoat nudc ban

7.5. Budng kinh nhd nhit. By ddy - d6 dbc va van téc
tinh toan

7.6. DB sau dit cdng thoat nudc
7.7. CAu tric mang ludi thoat nudc
Chuong 8. Ciu tao vi xiy dung mang ludi thoat nudc
8.1. (f}ng va cdng thoat nudc
8.2. Giéng thim trén mang luéi thoat nudc
8.3. 6ng thoat nudc qua cac cong trinh va chuéng ngai
vat '

8.4. Xay dung, nghiém thu va quan 1¢ mang lusi thoat
nudc

4]
47

54
57
59

63

66

71
72
76
78

82

86

87
90

93

94

v



Chudng 9. Mang ludi thodt nude muta vi thoit nude chung
9.1. CAu tao va thiét ké mang ludi thodt nddc mua
9.2. Tinh toan mang Iudi thoat nudc mua

9.3. Pjc didm ciu tao va thiét ké mang ludi thoat nude
chung

9.4. H6 diéu hda nubc mua
Chuong 10. Tram bom nudc bin - nudc mua
10.1. Tram bom nudc ban
10.2. Xac djnh luu lugng cia tram bom va dung tich
bé chua
Chuong 11. Thinh phin va tinh chit nuéc thai -
Cic phuong phap xik 1y
11.1. Thanh phan nudc thii va cic dang chat ban
11.2. Cac chat khdng tan, keo va tan trong nudc thai
11.3. Biéu kién xa nudc thai ra nguoén
11.4. Cac phuang phap xit Iy nudc thai
Chueng 12. Cic céng trinh xii 1y nudc thii bing
phuong phap cd hoc
12.1. Song chdn rac
12.2. Bé ldng cat
12.3. Bé ldng
12.4. Lam thoang so b$ va ddéng ty sinh hoc
12.5. Vi du tinh toan cic ¢fng trinh xit ly nuéc thai
bdng phuong phép co hoc
Chuong 13. Cic cbng trinh xit 1y nudc thai bing
phuong phap sinh hoc
13.1. Cac cdng trinh xi ly nudc thai bing phuang
phép sinh hoc trong diéu kién ty nhién
13.2. Céc loai bé loc sinh hoc (bé biophil)

97
98

104
106

108

116

123
125
128
130

134
136
140
148

149

152
155




13.3. B& thdi khi cé biin hoat tinh (bé aéroten)
13.4, BE l&ng dot mx va bé nén bin

13.5. Vi du tinh toan cic céng trinh xi 1y nudc thai
bang phuong phap sinh hoc

Chuong 14. Cac cdng trinh xi 1y bun cin

14.1. Thanh phéan, tinh chit cla ban cin va cac
phuong phap xu Iy

14.2. Bé ty hoai

14.3. Bé ling hai vd

14.4. B& ling trong &n dinh bun ky khi (bé UASB)

14.5. Bé métan

14.6. Sén phai bun

14.7. Lam khé bn cin bing cac thiét b co khi

Chuong 15. Cac cong trinh khi tring va xa nudc thai ra ngudn
15.1. Khd tring nudc thai
15.2, Xa nudc thai ra ngudn

Phén 11l - H& thong <dp nudc lgnh trong nhd

Chuong 16. Khii niém chung vé hé théng cAp nudc lanh
trong nha

16.1. Khai mém chung
16.2. Phan loai va cac sa dé hé thfmg cflp nudc trong nha
16.3. Ap Iuc trong hé théng cap nudc trong nha

Chuong 17. Dudng 6ng din nuéc vio nha va ddng hé do nudc
17.1. Pudng ong dan nudc vao nha
17.2. Dong hod do nudc

Chitgng 18. Mang ludi cp nudc bén trong nha
18.1. Cau tao mang ludi cip nude bén trong nha

160
163

166

168
169
171
172
173
175
177

179
181

185
187
193

196
200

208

Vi



18.2. Thiét ké mang [udi cap nude bén trong nha 215
Chwdng 19. Cac cong trinh cia h@ théng cip nudc trong nha

19.1. May bom va tram bom 233
19.2. Két nuéc 240
19.3. Bé chifa nudc 244
19.4, Tram khi ep 244
Chudng 20. Cac h@ théng cip nudc dic biét trong nha
20.1. Hé thdng cap nudc chida chay 247
20.2. Hé théng cap nudc san xuat bén trong nha 257
20.3. Cac hé théng cap nudc dic biét khac 258

Chuong 21. Quan 1y k¥ thuit hé théng cip nudc bén trong nha

21.1. Nghiém thu dé& dua vao st dung hé thong cap
nudc bén trong nha . 261

21.2. quan Iy hé théng cap nudc bén trong nha 262

Phdn IV - H¢ théng thodt nadc trong nhd
Chuong 22. Khai ni¢m chung vé h§ théng thoit nudc trong nha
22.1. Nhiém vu chung cGa hé thong thoat nudc trong nha 267

22.%. Phan loai hé thong thoat nudc trong nha 267

22.3. Cac bd phan cia hé thong thoat nudc trong nha 268

22.4. Cac thiét b thu nudc thai 269

22.5. Cac locai xiphong 284
Chuong 23. Mang luéi thoat nudc trong nha

23.1. CAu tao mang ludi thoat nudc trong nha 286

23.2. Tinh toin mang ludi theat nudc trong nha 294
Chutong 24. Cdc hé théng thoat nudc djc biét trong nha

24.1. Hé théng thoat nudc mua trén mai nha 299

94.2. Tinh toan hé théng thoat nudéc mua trén mai nha 303

vii



24.3. Hé thong thoat nudc trong nha san xuit

Chuadng 25. Cic cong trinh cia hé thdng thoit nudc trong nha
25.1. Céc ¢ong trinh xud |y cuc bd nude thdi sinh hoat
25.2. Cac cong trinh xii |y cuc bd nudc thai sdn xuét

25.3. Cac cong trinh khac cua hé théng thoat nudc
trong nha

Chudng 26. Quan 1y k§ thuit hé théng thoit nudc trong nha
26.1. TAy ria va thong tic
26.2, Stfa chita dudng dng va thiét bj hu hdng
Chuong 27. Thiét ké hé thong cip thoit nude trong nhi
27.1. Nhiém vu va phuong hudng thiét ké
27.2. Cac tai liéu dé thiét ké
27.3. Néi dung va khoi lugng thiét ké
27.4. Trinh ty thiét ké
27.5. Lién hé gida cap thoat nudc va kién tric

Phdn V - Cép nudc néng

Chuong 28. Khii niém chung vé hé théng cdp nuéc néng
28.1. Khéi niém
28.2. Phan loai
28.3. S0 do hé thong cAp nudc néng
28.4. Tiéu chuin va ché dé ding nudc néng
28.5. Xac dinh c¢dng suat nguon cap nhiét va dung tich

két nudc néng

Chuong 29. Chuan bj vi d trit nudc néng
29.1. Khai niém
29.2. Néi dun nudc néng
29.3. Thiét bj dun nudc ndng

309

311
319

323

325
326

327
327
327
329
332

337
337
339
346

349

353
354
367

Vil



29.4. Két nudc nong
Chuong 30. Mang ludi cip nudc nong
30.1. Cau tao mang ludi chp nuéc néng
30.2. Tinh toan mang ludi cép nudc néng
Chuong 31. Quan 1y hé théng cip nudce néng
31.1. Cac yéu cau veé quén ly cAp nuéc nong
31.2. Céc bién phap quan Iy
Chuong 32. Hé théng cip thoit nudc tidu khu
32.1. Hé théng cAp nuéc tiéu khu
31.2. Hé théng thoat nudc tidu khu

Phy Ige
. Lutu lugng cAp nudc va nude thai cia cac thiét bi vé sinh
1. Tidu chudn luu lugng nudc cho cac dbi tugng tiéu thy

I1. Gia tri chc hé s6 o va apy

Tal ligu tham khao

379

380
388

400
400

403
413

419
421
428

434

1X






L&i noi dau

Trong thdr dai ngdy nay, “Méi trudng va phdt trién bén vimg " 13 nhitng van dé
duge nhiéu nudc vi nhiéu t§ chirc qubc t& quan tim. G mdt khia canh nao 44,
d& gop phan dam bio cho méi trromg khong bi suy thodi va phat trien mét cach
bén virng thi phai chil y gidi quyét vin & “cung cap mede sach, thodt nude, xir
Iy meéc thién nhién, xtr Iy mede thai va vé sinh méi truwong” mét cach
hop 1y nhat.

Cung clp nuée, thodt nudce va v§ sinh méi trudng 1a mét yéu chu cdp bach cho
moi ngudi, moi nudc trén thé gidi. Nhidu thap nién tro lai déy, vén 8 6 nhiém
nurGe duoe nhiu ngudi quan tdm. Sy ton hai va dau x6t to lén cua loai ngudi la
bi méc nhitng bénh tit ma dang 1& c6 thé khic phyc duge néu nhu b tri he
théng cip nuwée, thoat nude mot cach thich hop va giai quyét tinh trang & nhigm
nude do chit thai sinh hoat va cong nghiép géy ra.

M6t xu huéng méi trong linh vye cép thoat nudc 13 phai nghién ciru tmg pho
Voi hidn déi khi hiu (BDKH) toan cdu, mé theo dy bdo ctia té chite québc te ve
BPKH, Viét Nam s& 12 mot trong nim nudc bi thi¢t hai nhét, Do d6, ching ta
phai: nghién clu giit gin va bao v¢ ngudn nuée, giam nhe, thich img vdéi
BDKH; nghién ciru giam bét tong hrong nuéce sit dung (Water Footpring) trong
dot sf)ng sinh hoat, san xudt, tai sir dung nudc hay sit dung hé thong cap nwdc
tudn hoan; ting cuong nghién ciru cac cong nghé xur 1y nude thién nhién, xir Iy
nude thai sinh hoat, cong nghiép,... phtt hgp véi diéu kién Viét Nam,

Pé dap (mg nhu cAu cia nhitu ban doc Viét Nam ¢é lién quan téi vige giai
quyét vén de trén, Trung tam Ky thudt Moi trieong Dé thi va Céng nghiép trude
diy (nay 1a Vién Khoa hoc va Ky thudt Mot truong), két hop voi Bé mén Cap
Thodit nude - Moi triromg nude, Truomg Dai hoe Xay dung Ha N§i, bién soan bd
sich “K§¢ thuidt Mai trudng”.

Cuén sach dédu tién cta bd sach niy c6 tiéu dé “Cip Thoat Nwéc”, trinh bay
cic vin d2 co ban v& k¥ thuat va cong nghé cap thoat mréc: tir khau tinh toan,
thiét ké, lip dat, xdy dung t&i khau quin 1y, vén hanh céc h¢ thong cap nudc,
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thoat nudc bén trong va bén ngoai cong trinh thude cac d6 thi, nha &, nha cong
cong va nha cong nghlep

Sach c6 thé phuc vy rdng rdi ban doc, bao gdm céc can b, ki sur cita céc nganh
xdy dung dan dung, céng nghiép, cic klen trac su, cac nha kinh té xay dung,
nhitng ngudi hoat dong trong nganh cip thodt nurde, moi trudng nude va cice
nganh lién quan, Ngoai ra, sach dung lam iai ligu tham khdo cho giang day, hoc
tdp trong céc truong dai hoc va cao dang khéi kythudt va xdy dung co ban.

Cudn sich da dwoc Ban Chui nhiém Khoa Xdy dung, truong DHXD khen
thudng sau khi cudn séch duge xudt ban 1an dau nam 1998. Qua gin 15 pam sir
dung va tai ban nhiéu lan, cudn sich da dugc nhidu ban doc wa chuong Nhién
dip ky ni¢m 55 nim dao tao va 45 nim thanh lp truong DHXD, cuon sach
dugc tai ban 1an thir 5, naim 2011 v& ¢6 chinh sira mét s6 chi tiét nhé cho phu
hop véi dicu kién mdi cia Vidt Nam.

Sach gém 5 phan - 32 chwrong, do tap thé téc gia bién soan va dugc phén cong
nhu say;

e GS. TS. NGND. Trén Hiéu Nhué bién soan céc chuong 6, 7, 10, 11
muc 18.2.3d (chuong 18), 1&i noi dau, chi bién va chiu trach nhiém
chung.

PGS. TS. GVCC. Ung Qube Diing - bién soan céc chirong 8, 9.
PGS. TS Tran Dirc Ha - bién soan céc chuong 12, 13, 14, 15.

KS.D4 Hai bién soan céc chuong 1, 2, 3, 4, 5.
PGS TS. Nguyén Vian Tin - bién soan cic chuong con lai 12 16, 17,

18 (trir muyc 18.2.3d) ¢én chvong 32.
Céc téc gia mong nhén dwge ¥ kién déng gdp, phé binh cia ban doc va xin chén
thénh cidm on.
Nhitng y kién déng gbp xin gl vé theo dja chi; Vign Khoa hoc va K¢ thudt Méi
trirong, truong Pai hoc Xay dyng - s6 5 duwdng Gidi Phéng, quan Hai Ba Trung,
thanh phd Ha Néi.

Ha Néi, thang 8 nam 2011
CAC TAC GIA
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KHAI NIEM CHUNG VE
HE: THONG CAP NUJC

1.1. SO B VA PHAN LOAI HE THONG CAP NUGC

H& théng cAp nudc 14 mt tap hap cde ¢dng trinh: thu nude, x(f Iy nudc, didu hoa dy trl
aude, van chuyén va phan phéi nudc dén cac noi tidu ding.

Sg dd mdt hé théng cap nudc thanh pho gidi thidu ¢ hinh 1.1.
Céc yéu cdu ¢o bén dbi vdi mot hé théng cap nudc la: bdo ddm dua ddy dii va lién
tuc lugng nudc can thiét dén cic noi tiéu ding; bio ddm chit lugng nudc ddp ing
cic yéu chu sit dung, gid thanh xdy dyng va qudn Iy 18, thi cbng v quin Iy dé dang
thudn tien, c6 khi ning ty dong héa vé cd gidi hoa vigc khai thic, xi Iy va vin
chuyezn Rudac....
Hé thong cAp nudc €6 thé phan ra céc loai chinh sau
1-Theo dbi tugng phyc vy:

_ h¢ théng cdp nudc 46 thi;

- hé thbng cdp nudc cong nghiép;

- hg théng cdp nudc nong nghiép;

- he théng chp mudc dudng sit.
2- Theo chife ndng phuc vu:

- h¢ théng cdp nudc sinh hoat;

- h¢ théng chp nudc sin xudt;

- h¢ théng chp nudc chila chdy;

- hp théng cdp nudc két hop.




a) Mit bing
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b) Mit cit
Hinh 1.1. 50 46 h¢ théng cdp nudc thank phé
1-tram bom cap I vi cong trinh thu nudc; 2- bé Iﬂng; 3- bé loc;
4- bé chita nudc sach. 5- tram bom cap Il 6- d3i nude: 7- dudng
&ng dan nudc; &- mang [vdi cap nudc thanh pho.
3- Theo phuong phap su dung:

- hé théng cdp nudc chiy thing: nuéc ding xong théi di ngay.

- he théng cdp nudc tudn hoin: nuée chay tuin hoan trong mot chu trinh kin
(xem hinh 1.2). Hé théng nay tiét kiém nudc vi chi cdn bdé sung mot
phan nuéc hao hut trong qué trinh tudn hoan, thudng ding trong cong
nghiép;

- ht théng cdp nudc dang lai: nudc cé thé ding lai moét vai tAn rdi mai thai
di, thudng ap dung trong cong nghiép.

4- Theo phuong phap vén chuyén nudc:

- h¢ théng cdp nudc c6 dp: nudc chay trong ng chiu ap lyc do bom hosc bé

chida nudc trén cao tao ra;




- k¢ théng cdp nudc ty chiy: nudc ty chdy theo éng hogc muong hd do
chénh léch dia hinh.

5- Theo phuong phép chia chay:

- hp thing chita chdy dp Iuc thip: 4p Iyc nudc & mang ludi dudng éng cap
nudc thip nén phai dung bom @it trén xe chida chay nhdm tao ra ap luc
cin thibt d& dap tit dam chay. Bom cb thé hat truc tiép ti dudng éng
thanh phé hay tit thiing chifa nudc trén xe chiia chay;

% i [
?
. —1—1,8 Hinh 1.2. 5¢ 46 h# théng clp nuéc tudn
- hodn cho xi nghigp
é
| — 1-tram bom cép II;
t 3- thap lam ngugi;
% N 3- dudng Bog dan nudc ngudi;
N
"3 \ ' 4- méy méc san xudt;
i ___..-fi\ . & 37 5- dudng Ong din nudc ndng;
3 A8 ks 6- cong trinh thu nudc;
i § g 7. tram bom cép I;
@\ 4 8- duting ong dan pudc bd sung
i’ e (i ngudn.
5
& 3 ]
Zz

_ hé théng chila chdy dp luc cao: ap luc nuéc trén mang idi dudng dng ddm
bao diua nudc tdi moi noi chita chdy, do dé doi phong chay chda chay
chi viéc 1§p 6ng vai gai vao hong chita chay trén mang ludi duong 6ng
dé liy nudc chia chay. -

6- Theo pham vi phuc vi:

- hé théng cip nudc trong nhi;

- h¢ théng cdp nudc bigu khu;

- hf théng cdp nudc thanh phd.




1.2. TIEU CHUAN VA CHE PO DUNG NUGC
Tiéu chudn dong nudc 1A thong sé rit co bdn khi thiét ké he théng cdp nudc. N6 ding
dé xac dinh quy md hay cong suat cap nudc cho dé thi, xi nghiép.
Tiéu chuan ding nudc cd nhidu loai: tiéu chudn ding nudc sinh hoat, san
xuét, chila chay, nuéc tudi v, v...
Tiéu chuén dung nudc sinh hoat phu thude vao nhiéu yéu t5 khac nhau: miic
dé tién nghi cda khu dan cu, diéu kién khi hdu dia phuong, diéu kién
quan Iy va cap nudc, thdi han xay dung v. v...
Ti6u chudn dung nude sdn xu4t phu thudc vao loai san xuAt va cac diéu kién
sdn xuat.
Tiéu chudn dung nude chifa chdy phy thude vao quy mé dan s, mic d§ chiv
hia ciing nhu khai tich cda nha v. v...
Do lwgng nudc téu thu cia tiing ngudi khac nhau va thay déi theo mua (mua
he dung nhidu hon mua dong) nén khi thiét ké hé thong cap nudc ngudi ta
thudng diing fiéu chudn dung nudc tinh todn dé xac dinh céng suét cap nudc.
TiBu chudn dung nuée tinh todn 14 fugng mude tiéu thy trung binh ciia mét ngudi trong
mét ngdy dém cia ngdy ding nudc I6n nhdt theo tong giai doan xdy dyng (dot 1. ti
5 dén 10 nd&m, dgt 2: tit 15 dén 20 rdm).
Ty &6 gida ugng nude tidu thy cda ngdy dung nudc Ign nhit véa nhd nhét so vdi ngéy
dung nude trung binh trong ndm goi 14 hé sé khéng diéu hda ngady I6n nhat Kngg man
Vﬁ nﬁﬂ" ﬂhﬂ:f Kngd min:
Lugng nuéc tiéu thu tiing gid trong ngay dém cling rat khic nhau (ban ngay
gid cao diém tiéu thuy nhiéu, ban dém tiéu thu it...).
Do d6 cing can xac dinh hé sé kndng diéu hda gid I6n nhét vd nhd nhat: I, ma
vd Kn min Jd 1y 88 giita ligng nude tidu thy trong gid dung nudc ién nhit hay nhé nhd
vdi gio dung nude trung binh trong ngdy -
Theo quy pham, tiéu chuan ding nudc sinh hoat cho cac khu dan cu dé thi
xac dinh theo bang 1.1.
Tiéu chudn ding nuéc sinh hoat cla céng nhan san xudt tai xi nghiép lay thec
bang 1.2.




Bing 1.1. Tiéu chudn dung nuidc sinh hopt vé h§ s6 khang diéu hoa gid Ky max

¢ho cae khu din cu db thi
Mirc dd tién nghi cGa nha @ trong cac khu Tidu ¢hudn ddng nudc ngdy Ky max
dan ¢ir 43 thi trung birh, |/ng.ngd

1.Nha khong trang thist bi vé sinh, 13y nudc & voi

cdng cdng 40 - 60 25-290
9_ Nha ¢chi ¢6 véi nudc, khong cd thiét bi v sinh khac 80 - 100 20-1.8
3. Nha ¢6 hé thong cdp thodt nude bén trong nhung

khong c6 thiét bj tam 120 - 150 18-15
4- Nhu trén, ¢6 thiét bi tam huong sen - 150 - 200 17-14
6. Nha ¢d hé théng cap thoal nuéc bsn trong cé bon

tim va cé cap nudc néng cuc bo 200 - 300 1,5-30

Ghi chii:
1) H& & khong diéu hoa nghy Kngd max = 114 - 1.5

2} Tiéu chuén diing nwde trén bao gém &3 lfong nudce cdng cong trong céc khu nha 4.

Bing 1.2. Tiéu chuén diing nudc sinh hogt va hé sé khéng didu héa gio
trong céc xi nghiép cong nghiép

o Tidu chusin ding nuée, | M8 s8 khdng

Lol pHERRIONg | f ng kip didu hoa gid
{ Phan xudng néng, 16a nhiét |dn hon 20 keal-m>h 35 25
2- Céc phan xudng khac 25 3,0

Ghi chi:
Lucng oudc tim cho cong nhidn sau gid 1am vige 13 500 VA cho m&t voi tim va thdi giat
1im 13 45 phit.
Tidu chudn diing nudc widi dudng, tudi cdy co thé 14y 0,5 - 1 1/m%.ngd.
Tiéu chuan dung nudc chia chéay cho cac khu dan cu d0 thi cb thé xac dint
theo tiéu chudn thiét ké 20 TCN- 33- 85 (bang 1.3).
Tiéu chudn diung nuéc lay theo yéu cAu cia ting loai san xuat, co thé than
khao cac bang lap theo kinh nghiém hodc dya vao cac chuyén gia ¢éng ngh
dé xac dinh.




Bing 1.3. Tidu chudn nudc chita chiy cho cac khu din cu dé thi

theo s6 dam chay déng thoi

Luu Irgng cho mot dém chéy , 1/s

S5 dan S5 dam Nha hai ting Nha hdn hop céc tang Nhd ba ting
chay vdi bac chju lba khdng phu thudc khong phu thubc

{1000 ngudi) [  ddng thoi I, W iV, V bée chiu lira béc chiu lta
Péns 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

Ché d¢ ding nudc hay lugng nudc tiéu thu tung gid trong ngay dém cing la
mdt s& liéu rdt quan trong khi thiét ké mot hé théng cdp nudc bt ky. Né
duge ding dé Iya chon céng sudt may bom cing nhu dé xac dinh dung tich
cac bé chita, dai nudc. Ché dé dung nudc thay ddi phu thudc vao didu kién
khi hau; ché 46 1am viée, nghi ngdi clia con ngudi, nha may v. v... Né dugc
xdy dyng trén co sd cong tac didu tra thyc nghiém va duge biéu dién bing
bang lugng nudc tiéu thu theo ting gid trong ngay dém hay biéu dd dung
ndé¢ nhy gidi thiéu § hinh 1.3

% Iy lvong ngoy dem

Py gy ™y Qe

=]

| -
F
R
E R
o b
4 6 B 0 12 % 16 8 20 22

24 git’

Hinh 1.3. Biu 85 dung nudc trong mpt ngiy dém cho thanh phb

TU ca¢ bang va biéu d6 nay ta c6 thé d& dang tim dugc hé s& khong didu hoa




g1d Ky piax V& Ky in trong ting truong hgp cu thé khac nhau.

1.3, LUU LUGNG NUSC TiNH TOAN VA CONG SUAT TRAM CAP NUGC

% Luu hrgng nude tink toan cho céc khu dén eu thudng dugc xac dinh theo cobng

thic sau
N . N
Qumax ngt = th Knga max = nel, m?’/ngd ’ (1.1)
1000 1000
_ anxngd[( B/h' 1.2
Qumarh = I mmax ¢+ m ; (1.2)
24
N :
Qmaxs = Braax b L ' I/s , (1.3)
3600
trong do

Qunax ngd Quiax b Qmax s - v huong tink todn 1on nhét ngdy, gid, gidy;
Kpgd maxs Ky max - hé 56 khéng didu hoa ldn nhét ngay, gid;

Gy - tidu chuén dung nudc trung binh 1/ng.ngd;

g: -tiéu chuéan ding nudc tinh toan ngay ding nude lén nhit 1/ng.ngd.

% Luu Jugng nudc tuoi dudng, tudi edy dude xac dinh theo cong thitc

F
Qt ngt = 10000. 8¢ 7t - 10. 4. F; , m®/ngd; (1.4)
| 1000
Qin = Snat m>/h, (1.5)
T

trong do
g = ti€u chudn nudc tudi dudng, tudi ciy, 1/m Ingd;
F; - dién tich can tudi, ha;
Qt nga - long nudc tudi trong mot ngay dém, m®/ngd;
Qs y - lugng nudc tusi trong mat gid, m 3/h;
T - thai gian tudi trong mot ngay dém.




Théng thudng tudi dudng tit 8h dén 16h, tudi cdy tit 5h dén 8h va 16h - 19h
hang ngay.

#* Luu lugng nude sinh hogt cua céng nhén khi lam vige tai nha may xac dinh theo
cong thaie

g Ny +q N
CN n 'l L2 3 :
= ' n d,« 1.6
s g 1000 g (16)
N,+q N
on _ 2,93 T 9y 3 ‘ ,
Qshm = - . m-°/ca ; (1.7)
QCN
CN _ =<shea 3
Qd'hh = T ’ m /hr (1'8)
0
trong dé
QS'N e Q;Nm 5 QS’N}’ - Iutu lugng nudc sinh hoat ctia cong nhan trong mot

ngay dém, mét ca, mot gids; |

4ne 4, - tiéu ¢huén ding nudc sinh hoat ctia céng nhan phan xudng nong
va lanh, I/ng ca;

Nj, N; - 88 ¢éng nhan phan xudng néng va lanh cia nha may;

N3, N4 - s& cong nhan phéan xudng néng va lanh trong ting ca;

T, = 50 gidl 1am viéc trong mét ca.

* Luw Ivigng nude tam cirz eéng nhén tal xi nghigp xic dinh theo cong thiic

D CN 500.n 3
= —, h; 1.9
Ch =~ T000 e/ )
an}; = Q,C;lN- C, m?/ngd, (1.10)

trong do
Ofmea. O - Iu lugng nudc tdm cda cdng nhén trong mét ngay dém,

trong mot gid (thdi gian tim quy dinh ta 45 phit vao gid sau khi tan
kip lam viéc);
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n - s bubng tdm hudng sen b tri trong nha may;

C - sb ca kip 1am viéc cia nha may.
% L lugng nude sén xudt trong mdt ngay dém cGa nha may c6 thé 13y theo
kinh nghiém clia cc nha may tuong ty, hay xac dinh trén co s3 cong suat hay
sé lugng san pham nha miy san xuht ra trong mot ngay dém va tiéu chuan
diing nuéc cho mot don vi san pham. Tdt 46 xac dinh luu lugng nudc san Xuat
gi¢ theo cong thic

Q= Szl m°/h, (1.11)
T

trong dé

Qsx nga - huu lugng nudc san xuét ngay, m?/ngd;

Q.x 1 - luu lugng nudc san xut gid, m>/h;

T - thsi gian lam viéc cda nha méy trong mét ngay dém, h.
% Céng suét cép nudc cia d6 thj @ thudng dude xac djnh theo cong thidc

Q= (aQu+ 0+ Q5 + O +Qub.c, m/ngd  (112)
trong dé
Qsh» Qt QS,N L0, Qoy - luu lugng nudc sinh hoat ciia khu dan cu; luu
lugng tudi dudng, tudi cay; nudc sinh hoat, tdm cha ¢éng nhan;
nudc san xudt cda cac nha may trong mét ngay dém, m>/ngd;
2 - hé sb k& dén lugng nudc ding cho cong nghiép dia phuang va tiéu thu
¢ong righiép, # = 1,1;
b - hé 56 ké dén luong nudc do ri phu thudc didu kién quan ly,
b=11-115
c - hé s ké dén lugng nudc diing cho ban than tram cap nudc (ria cac bé
ling, bé loc...), ¢ =1,05-1,1. Tri 56 16n khi cong suat nhd va nguoc lai.
D& thudn tién cho tinh todn ngudi ta thuong 1ap bang tong hop luu lugng
nudc tidu thu cho thanh phé theo ting gio trong ngay dém nhu bang 1.5.
T bang 1.5 ta dé dang tim dugc lugng nudc tiéu thuy ting gio trong'ngéy

cling nhu gid cao didm tdc 13 gid dong nudc 16n nhit cia thanh pho deé tink
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toan mang ludi cAp nudc va cac cdng trinh lién quan.

Bing 1.5. Tdng hop luu lugng nubc tiéu thu cho thanh phé

ngdy dam m m

Gids Qg a.Q, Tuti, m® Xinghigp | Ga, | R Té’n%_ cbng
3

trong % Qs | M m® | Buing | Cay QIE;JN Qux Qf‘w cang, | A, | m %

K| 3

22 -23
23-24

0-1
1-2
2-3

cong 100% 100%

1.4. CHE 80 LAM ViIEC cUA HE THONG CAP NUGC

Ché ¢6 lam viéc cla cac cdng trinh don vi trong mdt hé thong cap nudc

thudng khéng giong nhau. Tram bom cap | bom nuéc tit ngudn 1én cic cong

trinh xtt Ij thudng lam viéc diéu hoa subt ngay dém dé giam kich thuéc va

von ddu tu xdy dung cic cdng trinh xui 1y,

Trai lai tram bom cép 11 lai 1am viéc khéng didu hda va theo sat ché 4o dang

nudc. Ban dém tiéu thy it hon, lugng nudc nhé. Ban ngay cic gié cao diém,

tiéu thy nhiéu hon, lugng nudc 1én v. v...

Vé mat ap Ilyc cing <6 sy lién hé maét thigt gida tram bom, dai nudc va cac

ng6i nha duge cAp nudc. Sau diy ching ta sé xét cic mdi lién hé gida cic cong

trinh caAp nudc.

1.4.1, SY LIEN HE VE LUU LUGNG GIUA CAC CONG TRINH CAP NUAOC

PHUONG PHAP XAC PJNH DUNG TICH CAC BE CHUA, BAI NUAGC

Do tram bom cap | lam viéc diéu hda sudt ngay dém va tram bom cap 1l
lam viéc khéng didu hda nén gida chiing phai ¢6 mét céng trinh trung
gian 14 bé chia dé chita nurde khi lugng nude cua tram bom cép [ 16n hon
lugng mudc bom cda tram bom cép 1l va cAp nudc trong trudng hop
ngugc lai. Ngodi ra, bé chita con lam nhiém vy dy trid nudc chida chay va
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nudc ding cho ban than tram xi ly.

Ciing nh vy, sy khac nhau gidla ché d9 bom cép I1 va ché d tiéu thy
doi hdi phai co dai nudc: trong gid ding nudc it, nudc dy trd lén dai;
trong cac gid cao diem nudc tir dai xudng cing vdi tram bom cap Il bom
t8i d& cung cAp nudc cho céc d6i tugng tiéu ding.

Ngoai ra dai ¢on [am nhiém vy trl nudc dy phong dé chita chay va tao
ap lyc de dua nudc téi cac noi tiéu ding.

Dung tich cua dai nude va bé chia o thé xac dinh theo cac cong thiic sau

We= Wy + W0 ; (1.13)
Wy = Wap + Wy + W2, (1.14)

trong dé

Wy, Wp - dung tich cda dai nudc, bé chiia nudc;

Wy, - dung tich diéu hoa cia dai nuéc, bé chita;

W!o , w3 - dung tich nudc dy trd chda chay, ldy bdng lugng nudc
chita chay trong 10 phit déi vdi dai nudc va ba gio dbi voi bé
chuta;

Wi - hegng nuéc ding cho bén than cda tram xtt 1§, so bd lay bing
5 - 10% céng suat clia tram.

Pé xac dinh dung tich diéu hda cia bé chia va dai nudc cb thé ding

phuong phip bing thong ke holic phuong phdp biéu 46.
Theo phudng phip bing thong ke d4u tién ta chon gid ddc can sach nudc,
thudng 1 gid sau mot thai gian dai iy nudc lién tyc, nudc trong bé chda

-

va dai can sach va coi bang 0. T 46 tinh lugng nudc cdn 1ai trong bé va
dai trong ting gid, lugng nudce Iuu lai 16n nhét s& 13 dung tich diéu hoa
cia bs hodc dai. Néu sau khi tinh toan & ¢4t nudc con [2i €6 trj 56 4m (-)
thi chidng té ta chon gid déc can nudc chua diing. Khi do ta chi can cong
hai trj s¢ dudgng va am 10n nhit theo gia trj tuyét déi 1a tim duge dung
tich didu hoa cin thiét cia bé hodc dai.

Vi du vé phuong phép xéc dinh dung tich diéu hoa ciia dai nudc gidi

thidu & bang 1.6.
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Bing 1.6. Béng xéc djnh dung tich diéu hia cis déf nude bing % Qngd

Gid ngay Nude Nude Nude Nudic Nudic cén lai
dém tidu thy bom vio dai ra dai trong dai.
1 2 3 4 5 6
0-1 3 25 > 0,5 18
1-2 32 25 . 0,7 12
83 2.5 25 s - 12
3.4 26 25 : 0,1 11
4-5 a5 45 1 . 21
5-6 41 45 04 - 25
6-7 4,5 45 = : 25
7-8 49 45 . 04 2,1
8-9 49 45 . 04 1.7
9-10 56 45 : 1,1 0,8
10- 11 49 45 « 04 0,2
11-12 47 45 = 02 0
12-13 44 45 0.1 ’ 0,1
13-14 4,1 45 04 . 0,5
14-15 4,1 45 0,4 . 0.8
15-16 44 45 0,1 : 10
16-17 43 45 0,2 . 1,2
17-18 4.1 4.5 04 . 1,6
18-19 45 4.5 , . 1.6
19-20 45 45 - . 1,6
20 - 21 45 4,5 . . 1,6
21-22 48 45 . 0,3 1,3
22-23 46 45 : 01 1,2
23 - 24 33 45 1.2 . 24

Ket qua dung tich didu hoa cia dai sé 1a
Wap = 2,5% Qngd '
1.4.2, SU LIBN HE V& AP LUC GIJA cAC CONG TRINH CAP NUGC .-

PHUONG PHAP XAC PINH CHIEU CAO DAI NUGC VA AP LUC
CONG TAC CUA MAY BOM

Nudc duge dua tdi cac noi tiéu dang bang ap lyc do may bom hay dai
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nudc t30 ra. Mudn cung cip nude duge lién tyc thi ap lyc eia bom hoic
chiéu cao clia dai phai 44 dé dua nudc tai vj tri bét loi nhit cta mang ludi
ttc 1a ngdi nha & vi tri xa nhat, cao nhat so v&i tram bom, dai nudc, déng
thdi & vj tri 46 cling phai c6 mét ap luyc ty do can thiét dé dua nudc tdi
cac thiét bi vé sinh & vi tri bat lgi nhat cua ngoi nha.
Ap hic tu do cdn thiét tai vi tri bat lgi nhat cla mang Iu6i cAp nudc bén
ngoai hay 4p luc cin thiét cda ngdi nha bat lgi nhat K2 so bd co thé lay
nhu sau

- Nha mét tang H™ = 10 m;

- Nha hai ting H™=12m;

-Nha ba ting H2' =16 m;
tiép d6, khi ting thém mét ting nha thi 4p lyc cin thiét ting thém 4m.
Trong trudng hop chita chay ap luc thip, ap luc can thiét tai hong chita
chay bat lgi nhat téi thleu phan bing 10m. Con trong trudng hgp chita
chay ap luc cao, ap luc can thiét tai hong chita chay bat lai phai ddm bao
dua nudc tai vi tri bt 1gi cia ngdi nha ¢d chay qua ong vai gai chdfa chay
dai 50 - 100m vdi cdt nudc chita chay t8i thiéu bing 10m.

ping do ap
1 i Thing thilo o7 pudc
b, g
VZA T hy Ou'dng do dp
H k4 e
b 00/ nec
ah
L
17T Nqoi nhd
bat 1di nhét
il Lo | A 24
Zz
G =7 bdm . mh
Trg_m B8 cao qui uIc
BE'chifa nuvic ngdm

Hinh 1.4. So 40 lién h¢ vé dp luc gifla céc cong trink cila hf thong cdp nudc

15



Dé thiy r6 sy lién hé vé ap lyc gidfa cac cong trinh cip nude cé thd xem sc
d6 gidi thigu & hinh 1,4

"Ti¥ $0 d6 trén hinh 1.4 ta d& dang tinh dugc Hy va Hj, theo cong thic sau

Hi=Zu,-Zg+ HY + 1y, (1.15)
Hy=Z4-Zy+Hp+ hg+hy, (1.16)
trong d6
Zp, Zg. Zup, - cOt mit ddt tai tram bom, dai nudce va ngdi nha bt 1gi, m;
H.' - ap Iyc cAn thiét cia ngdi nha bit loi, m;
Hy, Hy - d6 cao dai nudc, ap IJuc cong tic cia bom, m;
ha - chiéu cao thiing chifa nudc trén dai, m;

Ry, hy - tong s6 tén thit ap lyc trén duung ong din nudc ti dai dén
ngdi nha bit lgi va tt tram bom dén dai.
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NGUON NUGC VA
CONG TRINH THU
NUJC

2.1. NGUON CUNG CAP NUGC
Trong k¥ thuat cap nuéc ngudi ta thudng sit dung céc loai ngudn cung cag
nudc sau day
- nguén nudc ngam;
- ngudn nudc mit;
- nguon nudc mua,

2.1.1. NGUON NUGC NGAM

Nuéc ngam tao thanh bdi nuéc mua roi trén m3t dat, thAim qua cac 15¢
dit, dugce loc sach va gitf lai trong cac 19p dat chita nudc, gita cac 1dp car
nudc. Lap dat gid nudc thudng la cat, sdi, cudi hoic I3n 16n cac thi trér
v&i cAc ¢d hat va thanh phin khic nhau. Lép dat cin nudc thudng 1a da
sét, dAt thit v.v... Ngodi ra nudc ngim cd thé con do nuéc thim ti day
thanh séng hodc hd tao ra. So dd tao thanh ngudn nudc ngam gidi thiéu ¢
hinh 2.1.

16p i1 cin nudc - = = dudng do ap
Idp dit chia nudc > chicu chay nudc ngim
Hinh 2.1. S0 40 tgo thanh ngudn nudc ngdm
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Ty theo vj tri vd d8 sdu clia giéng dao hodc giéng khoan ma ta thu dug

cac foai nude ngam sau day:

4+ Nudc ngam khéng ép (vi tri A khi dao dén l6p dat chita nudc | & hink
2.1y thuong la nudc ngam mach néng, 6 d§ sdu 3 - 10 m. Loai néy
thudng bi nhidm bin nhidu, trd lugng it va chju anh hudng triyc tiép
ctia thai tiét..,

+ Nudc ngdm c6 4p: thudng la nudc ngam mach sdu trén 20 m chal
lugng nudc ot hon, trid lugng nude tuong dbi phong pha. Trén hinh
2.1 khi ta khoan giéng vao 18p dat chita nudc 11, I1I s& thu dugc nuéc
ngf\m cod ap, riéng tai vi tri B s& ¢é giéng phun.

D6i khi nudc ngam con goi 1a nudc mach tit cac sudn nii hodc thung ling

chdy 16 thién ra ngoai mat dat d6 1a do cc ké nat théng voi cac 1ap dat

chda nudc gay ra.

Nudce ngﬁm cé uu didm 1a rit trong sach (ham lugng cdn nho, it vi

tring...), it Iy don gidn nén gia thanh ré c6 thé xdy dung phan tan nén

dudng kinh éng nho va dam bao an tean cé‘lp nude. Nhuge didm cda né 1a;

tham dod lau, khé khan, d8i khi chifa nhiéu s§t va bj nhiém mdn nhéit 1

cac viing ven bién, khi dé viéc xif 1y tuong ddi khé khin va phirc tap.

Tuy nhién v&i nhiing uu diém co ban ké trén, nudc ngdm thuong dugc uu

tién chon lam ngudn nude dé cép cho sinh hoat in ubng.

0 nuéc ta, ngudn nubc ngim tuong déi phong phu va da dugc si dung

rong réi dé cip nudc cho nhiéu dja phuong. Chat lugng nudc ngam cia ta

kha tot, nhidu ndi chi can khit tring (Thii Nguyén, Vinh Yén...) hodc chi
can khd sdt, khi tring la sd dung duge (Ha Ndi, Son Tay, Quang Ninh,

Tuyén Quang...)

2.1,2.NGUON NUGC MAT

Nudc mdt chd yéu cling do nudc mua cung cdp, ngodi ra co thé [a do
tuyét tan trén cac trién nii cao & thuong ngudn chiy xubng. Nudc mit co
thé chia ra cac loai sau day:

4 Nudc sdng: 13 loai nude mit chi yéu dé cung cdp nude. Nudc séng cb
Iuu lugng 16n, d& khai thac, 46 cling va ham ugng sit nhd. Tuy nhién
né thudng cé ham lugng cin cao, dd nhidm bin vé vi triing 18n nén gia
thanh xd 1y thudng dit. Nudc séng co sy thay ddi 16n theo mila vé dé
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duc, luu lugng, mifc nudc va nhiét dd.

- 4. i -~ b d * - [
4 Nude suoi: mua khé rat trong, luu lugng nhd, mia hi Ivu lugng 16r
nude duc, cd nhidu cat $di, mic nude Ién xuéng dot bien.
¢ Nudc hd, dim: tudng déi trong, trir & ven hd duc hoan do bj anh hudn:
cua song. Nudc hé, dam thudng c6 dd mau cao do anh hudng cia ron:
réu va cac thuy sinh vat, n6é thudng bj nhiém ban, nhiém trang né
khong dugc bao vé can than,
Ngudn nudc mit 3 nudc ta kha phong phi vi nudc ta mua nhiéu va man;
ludi séng, sudi phéan bd khap noi. N6 la nguén cung cap nudc quan tron;
cho céc d thi, nhat 13 cho cac khu céng nghigp lan.

2.1.3. NGUON NUJC MUA

O cac viing ntii cao thiéu nuéc, cic viing néng thon va céc h3i dio thiéi
nudc ngot thi nude mua la ngudn nudc quan trong dé cap cho cac don v
nhé hojc cac gia dinh. Nudc mua trong ddi trong sach, tuy nhién né cin:
bi nhiém ban do roi qua khéng khi, mai nha... nén mang theo bui bam v
cac chat ban khac, Nudc mua thiéu cac mudi khoang can thiét cho su pha
trien co thé con ngudi va stc vat. Vai lugng mua trung binh khoidng 150
- 2000 mm/nim, ngudn nudc mua & ta kha phong phu.

2.2. CONG TRINH THU NUGC NGAM

2.2.1. GIENG KHOI
Gifng khoi 1a cng trinh thu nudc ngﬂm mach ndng, cé6 dudng kinh 0,8 - 2 v
va chiéu sdu 3 - 20 m; phuc vu cap nudc cho mdt gia dinh hay mot d¢
tugng dung nudc nho Khi can lugng nudc lon hon cd the xay dung md¢
nhém giéng khoi nm vao giéng tap trung bing cac ong xiphong (xer
hinh 2.2) hodic xay giéng cd du:dng kinh 1&n v cac ong nan quat ¢é I¢
dat trong 16p dat chia nuéc dé tap trung nudc vao giéng rdi bom nud

lén st dung.

Nudc chay vao gleng cé thé td day hodc td thanh bén qua cac khe ho
thanh hodc qua cac ong betong xop dung lam thanh gleng Thanh gién
cé thé xay bang gach, betong X1, betong da héc, da ong v.v.. tuy theo va
liéu dia phuong. Khl gdp dat dé sut, 18 ngudi ta dung cac khau gién
bang bétong, gach, ong sanh... vdi chidu cao 0,5 - 1 m rdi ddnh tut tin




khiu giéng xuéng cho nhanh chéng va an toan. Cac khau giéng, ndi vai
nhau bing via ximang 1: 2.

B2 tranh nudc mua chdy trén mat kéo theo chit ban chui vao giéng, phai
lat nén va xdy b3 xung quanh giéng cao hon mat dit ching 0,8m dbng
thdi phai boc dat sét ddy 0,5 m xung quanh thanh giéng bt m3t dit xudng
tdi dd sdu 1,2 m. Vj tri giéng nén chon & gan nha nhung phai cach xa cic
chuong nudi sic vat, hé xi téi thidu 1a 7 - 10 m. Khi chon vi tri dio giéng
can tham khdo cc tai ligu dja chét thity van va kinh nghiém dan gian dé
dd phai dao giéng sau va thu dugc nudc ngam c6 chét lugng tét.

e nyoc tinh

Hinh 2.2. Nhém gibng khoi

i- ng xiphdng; 2- giéng tap trung; 3- Sng hiit may bom; 4- tram bom.

2.2.2.DUGNG HAM NGANG THU NUAC

D0 1a loai cang trink thu nudc ngdm mach nong vdi cong sufit lon hon 6 vai
chuc dén vai tram mét khéi ngay. So d5 dudng him ngang thu nudée gidi
thiéu & hinh 2.3.

N6 gom mt hé théng dng thu nude ndm ngang dit trong 16p chita nuéc,
c6 46 dbc dé nudc ty chay vé giéng tap trung.

Trén dudng dng cit khoang 25-50 m [ai xay dung mét giéng thim dé kiém
tra nudc chdy, ldy cin va théng hoi. Ong thu nudc thudng ché tao bing
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sanh hodc béténg c6 16 4 = 8 mm hodc khe vdi kich thudc 10-100 mm.
Ngoai ra ¢6 thé xép da ddm, da tdng thanh hanh lang thu nudc, xung
quanh c6 16p boc bing da ddm, cudi, s4i, ¢4 ngdn cat chui vao (xem hinh
2.4)

A- ging thim;
B- giéng (ap trung nudc;
C- tram bom;

D- éing thu nudc ndm ngang .

Hinh 2.3. So 46 dudng him ngang thu nudc (cit doc)

’MF VM

5—1

. — 7/; Bing da tdng xEp
a) 8dng da dam, b) Bang dng
cudi SoF khoon 6

Hinh 2.4. Két cdu bng thu nudc ndm ngang

|- dd dim; 2- cudi s6i; 3- cat hat ldn: 4- dat sét nhio; 5- dét nguyén thd: 6- Sng
khoan 15; 7- da xép; 8- 15 d& nude chay qua; 9- bétdng ddy; 10- phién 44 tang.

Hign nay con s dung dng batong xdp djt truc tiép trong lap dat chida
nudc dé Jam dudng ham ngang thu nudc. Ong bétdng xop duqc ché tao
bing séi va viia ximing mac 400 v3i lidu lugng 250 kG cho 1m? bétang.

2.2.3. GIENG KHOAN
Giéng khoan 13 cong trink thu nudc ngdm mach siu vdi cong suit lén tii 5 dén
500 1/5, sau ki vai chuc dén vai trdm mét va cb dudng kinh 100 - 600 mm.
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Giéng khoan c6 thé |3 gténg noan chink (khoan t6i 1&p dat cdch nudc); gitn
khéng hoan chinh (khoan dén lung chitng 16p dat chida nudc); giéng cé dp v
kiong co dp...

Khi can thu luong nudc 16n ngudi ta ding mot nhém gidng khoan. Tron,

trudng hop ndy cac giéng sé bj anh hudng {an nhau khi lam viéc don
thai.

89 40 cdu tao giéng khoan gidi thiéu & hinh 2.5. Ngay nay ngudi ta cd
13p dit may bom va déng co nhiing chim trong giéng,

. Hinh 2.5, 50 26 giéng khoan
T {- ctta gieng:
/ 3

-

- dong ¢d dign:

o

- 6ng diy;

- nhé bao che;
- éng vach;
- bom;

- dng loc;

RS = N T L o )

— e £ =
- ong lang.
—

b
{_?
:
s

Giéng khoan thudng bao gom cac bé phan chinh sau day

- Cila giéng hay migng giéng: diing dé theo déi, kitm tra sy lam viéc cii:
giéng. Trén clta giéng [a dong co va éng day dua nudc téi cong trink
x{f 1y, ngoai ra con ¢d nha bao che, bao vé.

- Thin giéng (cdn goi & &ng vach), 1a cac ong thep khong gi ndi vi nhat
bang mat bich, ren hoac han; ngoan ra con ding ang betong cot the;
ndi vdi nhau bang ong lbng. Ong vach ¢6 nhiém vy chéng nhiém bar
va chong sut 16 giéng. Bén trong 6ng vach & phla trén 13 cac gudng

bom noi vai déng cd dién bi ng truc ditng. Co thé ding td may bom vi
dong co nhiing chim.

- Ong loc hay con goi la bg phén loc ciia gleng khoan dat truc tlep trong
ldp dat chda nude @€ thu nude vao giéng va ngdn khéng cho bun ca
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chui vio giéng. Ong loc dugc <hé tao nhidu kieu véi cac két cau khac
nhau. Trén hinh 2.6 gi@i thiu mét kieu ong loc théng thudng ap dung
cho ting chida nudc 13 cat thé, cd hat 0,5 - Tmm. N bao gdm mot 6ng
thép ¢ cac 16 khoan d = 5 + 25 mm vé chidu dai gip 15 - 20 lan chiéu
rong. Bén ngoai 6ng 1 l6p day dong ngdn cach ¢ dudng kinh
d = 2 + 6 mm, quan theo hinh xodn dc va ngoai cung boc ludi dan bing
ddng hodc thép khong gic6 d = 0,25 +1 mm.

Hinh 2.6. Bj phin loc loai ludi dan
|- &ng thép khoan 16 hodc khe;
2. diy dong:

3- uGi dan,

Khi 16p dAt chita mudc 1a cudi sdi, cat to thi khéng can Iudi boc ngoedi,
ngugc lai khi 1op A4t chifa nudc ki cat min thi ngoai ludi dan con phai
boc sdi phia ngoal.
Thay cho éng thép khoan 16 cé thé ding 6ng bdng cac thanh thép han
lai hodc ding dng phibrd ximang, &ng chét déo ¢d cham 16 hodc khe dé
lam émg loc.
- Ong ling: & cudi dng loc dai2-10 m dé gii lai cin cat chui vao giéng,
Khi thau ria giéng 16p cin, cit ndy sé dugc dua lén khoi mat dat.
pé tranh nhiém ban cho giéng bdi nudc mat thadm vao, ngudi ta thudng
boc dit set xung quanh éng vach day khodng 0,5 m voi chidu siu toi
thidu 13 3 m ké tr mat dat xubng,
Ngudi ta con ding giéng khoan dudng kinh nhé (d = 42 + 49 mm) 1&p
bom tay, bom dién v6i luu lvgng 2 m3/h.
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2.3. CONG TRINH THU NUGC MAT

Trong thuc té cac céng trinh thu nudce mat phin 16n 1a cac codng trinh thu nu
séng. Cong trinh thu nudc séng nhat thiét phéi dit ¢ dau ngudn nuéc, pt
trén khu dan cu va khu céng ngh:ep theo chidu chiy cia song Vi tri hop

nhat dé dat cong trinh thu nuéc séng 14 noi bd va Icmg song on dinh ¢6 di
kién dja chat céng trinh t6t; ¢6 A do sdu can thiét dé lAy nudc truc tlep

song khong phal dan di xa. Vdi ly do trén, céng trinh thu thudng ditge b tri
phia bd lom cda sbng; tuy nhién bd 16m thudng bi séi 16 nén phai ¢6 bil
phép gia ¢6 bd. Céng trinh thu nudc song thudng chia ra cac loai sau day:

2.3.

- cong trinh thu nudc bd song;
- cong trinh thu nudc long song;
- cong trinh thu nudc hinh dau.

1, cONG TRINH THU NUGC BJ SONG

Céng trinh thu nudc bé séng ap dyng khi bd doc, nudc & bd siu s
thudng xay dyng chung vgi tram bom cap I nén ¢on gm la cong trinh t}
nudc l'om kit hop (xem hinh 2.7}, Khi didu kién dia chdt & by x4u thi trai

bom cép | dat tach rdi & xa by va goi la clng trinh thu nudc loai phin
(h. 2.8).

"'//\\--. .
-r’_’ _.___-r—‘_'-'
MNCN MNCN MNCN Q
iz = Si_-_r =2 - LE = 2
7 ; i 1 A- Y - g .
o : e MNTN ' g MNTN [ >
- ‘ g d 7 . _} FPoe
=i - === Bl e e
AR A A"
3 3 3
a) b) ¢)

Hinh 2.7. Céng trinh thu nuéc logi két hp
a) Khi dat chic: b) Kbi dit Iin khong déu voi miy bam d3t ngang;
<) Khi dat hin khéng déu vdi may bom d3t ding;

I- ngan thu nudc; 2- phong dat mdy bom; 3- WGi chin; 4- may
bom ly tam tryc ngang: 5- mdy bom ly tam ding: 6- clra thu nude.
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Céng trinh thu nudc bd song thudng chia ra nhiéu gian dé dam bao cap
nudc lién tuc khi thau rda, sifa chdéa. Maoi gian chia ra ngan thu, ngén hat.
Nude tir séng vao ngan thu qua cac clia thu nude: cda phia trén thu nudc
mua 16, ctra phia dudi thu nuéc mia khd. Ngan thu cdn goi 1a ngan ng
vi 0 day mot phan cic hat cin, cat, phd sa trong nudc dugce gid lai. O cia
thu nudc cd ddt cac song chan lam bing cac thanh thép d = 10 + 16 mm
cach nhau 80 - 50mm dé ngin cac vit ndi trén séng (rac rudi, cii, cay...)
khdi di vao cong trinh thu. Tl ngdn thu nudc qua cac ludi chdn dé vao
ngan hit 1 ndi bd tri cac ong hit cia may bom. Ludi chdn thudng lam
bing cac sgi day thép d = 1 + 1,5 mm vdi kich thuac mat uGi bt 2 x 2 dén
5 x 5 mm dé giit lai cac rac rudi, rong réu c6 kich thudc nhd 6 trong nude.
Téc dé nudc chay qua song chidn thudng ti 0,4 dén 0,8 m/s, qua ludi chdn
tr 0,2 dén 0,4 m/s.

Hinh 2.8. Cong trinh ~ MNCH

thu nudc lb:_u‘ phin Iy R

== [Tk
RN . N
1- ngan thu; MNTN . 3 i ooz it
2- ngdn but; J:__;_E;___:_ : - *‘ :
3- dng hit: Tyl B
4- may bom; 4
S-4ram bom csp I. T IZ T TIET ;
¢ E
5 < o
— L oo] 7 .
/B :
: ﬂ:ﬂ 4
3 E E
Crrrrrrzzrrerzad

2.3.2. CONG TRINH THU NUGC LONG SONG
Céng trinh thu nydc long séng ip dung khi bd thodi, nudéc ndng, miic nudc dac
dGng ldn (xem hinh 2.9),
Khac vdi loai céng trinh thu nudc bd sbng, cong trinh thu nudc long song
khéng c6 cda thu nudc & bs (hodc chi thu nudc & bd vao mua 1G), ma due
ra gitla sdng, rdi ding ong dan nudc vé ngan thu &3t & by, Cua thu nud
ldng song con goi 1a hong thu nudc thudng la phéu hod#c ong miéng loe
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diu bit song chin va dugc ¢d dinh dudi day séng bing hé thong coc §
hodc bé bétong.

Hinh 2.9. Cong trinh thu nudc long séng

1- ciia thu nude; 2- Gng W chdy; 3- ngan thu ovdc; 4- Gng hit; 5- phao
biv hidu.

O chd bb tri hong thu phai ¢ phao ¢d bao hiéu dé tranh cho tau be di |
khdng va cham vao.
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XULY
NUGC THIEN NHIEN

3.1.

Nudc cung ¢Ap cho sinh hoat, cho cic nhu cdu cia sén xuat déu ddi hodi phai
¢6 chat iugng phu hgp. Nudc thién nhién khai thac td cac nguén nudc mat,
hodc nudc ng.‘:\m thudng cd chuda cac tap chit & dang hoa tan, khdng hoa tan,
¢6 ngudn g v8 co hoiic hitu o, ngoai ra trong nudc, nhét la nudc mét, cdn
chda vi sinh vat nhu cac loai vi khuin, sinh vat phu du va cac loai vi sinh vat
khac. Vi vay khi khai thac nudc thién nhién dé st dung thudng phai tien hanh
xG ly nude mét cach thich dang.

Dé ¢chon cac bién phap x{ Iy phai cén cf vao cac chi tiéu, tinh chat cia nudc
nguon va yéu ciu cu thé vé chat lugng nudc cap.

TiNH CHAT NUGC THIEN NHIEN VA YEU CAU BO1 VI CHAT LUGNG
NUGC CAP

Trong ky thuat cdp nudc ngudi ta danh gia chét lugng nude qua cac chi tidy
sau day

1. VE PHUONG DIEN LI HQC

+ Nhiét dé: nhiét 46 clia nudc thay doi theo nhigt d¢ cua khong khi
Chit 13 nude mat, nhist dé ciia nudc lign quan tryc tiép den ngudi st
dung va cac qua trinh san Xuat.

+ Dé duc hay d6 trong: bidu thi lugng cac chat 1¢ ling (nhat cat, sét, bun
cac hop chat hilu co) ¢ trong nudc, dd duc tinh bang mg/I con di
trong @ mat khai niém nguge lai, duge do bang cac dyng cu do di
trong dac biét. D§ duc cang cao, d& trong cang nho.

+ D¢ maw nudc cd thé c6 mau do cac hop chit hoa tan hodc cac chét ke
gdy ra. Do mau do theo thang mau coban (coban).

4+ Mui vii nudc cd the cé moi bin, miti méc do cac thyc vat thoi rida ga
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2. VE
+

ra, mii tanh do sit hay mdi théi cia hydrd sunfua (Hy8) méot sb hg,
chat haa tan ¢é thé [am cho nudc ¢ vi dac biaét, mdn, chat, chua, v.v...

PHUONG DIEN HOA HQC

P§ pH: biéu thi lugng ion H™ ¢é trong nudc khi pH = 7 nudc cé tinl
trung hoa, khi pH < 7 nudc ¢6 tinh axit; nguge lai khi pH > 7 nude ¢
tinh kiém,

D¢ cing cda nudc biéu thi lugng muoi Ca vd Mg hda tan trong nudc
thudng do bang d6 Buc (1 d6 Dic tuong tng véi 10 mg CaO ha;
9,19 mg MgO c6 trong mot lit nudc). Nude chiia nhiéu mudi cung ga
ldng can trong ndi hoi, gijt xa phong it bot va ndu thiic &n khé nhi.
Ham lugng sit va mangan: tinh bang mg/1 hop chit sit lam cho nud
co mii tanh, mau vang.

Cac hop chat Nito nhu NHs, NOy™, NO3™ . s1f ¢6 mit cla cac hop cha
nay ching to veé mitc dd nhidm ban nudc thai vao nguén nudc.

Cdc chit ddc nhu asen, déng, chi, kém v.v...néu chda trong nudc v§
ham lugng qué gidi han cho phép sé gay dac déi vai co thé ngudi st
duyng.

3. VE PHUONG DIEN VI TRUNG

*

+

Téng sé vi tring hidu khi cé trong mét it nudc bidu thi dé bin cits
nudc vé mat vi tring.

Chi s8 Coli: bibu thi g8 vi tring Coli (E. Coli) c6 trong mdt lit nudc.
Chi tieu nay biéu thj kha ning c6 hay khéng cé vi tring gy bénh,
dudng rudt & trong nudc.

Nudc cdp cho sinh hoat va an udng phai trong sach, khéng ddc hai,
khong chifa cac vi tring gay bénh. MBi nudc ddu cé tidu chuin vé chét
lugng nudc cung cap sinh hoat do co quan ¢6 tham quyén cda nha nudc
phé chuan. Yéu cdu chét lugng nuée cap cho cac nhu cau san xust eit da
dang, tiy thude vao tinh chit cia méi qué trinh san xudt. Vi du nudc lam
ngudi mdy moc thiét bi can 6 nhigt do thip, trong, chifa it mudi cing;
nudc cap che ndi hoi phai it mudi citng va sit. Mot sé qua trinh sdn xu#t
nhu ché bién thyc pham, dé hap lai cin nudc cé chit hrgng nhu nuée cip
cho sinh hoat. '
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3.2. CAC PHUONG PHAP VA DAY CHUYEN CONG NGHE XUf LY NUGC

Trén thuc té ta thudng phai thye hién cac qua trinh xu 1y sau day:
Lam trong va khit mau, khit sat, khit triing, va cac qua trinh xi ly dic bi
khac nhu 1Am mém, lam ngudi, khu mudi v.v... Cac qua trinh xu ly trén ca tl
thyc hién theo cac phuong phap sau
a. Phuong phdp cd hoc vi du ding song va ludi chdn rac, ldng ty nhig
loc qua htGi v.v...
b. Phuang phép Iy hoc nhu khu tring bang tia ti ngoai, 1Am ngudi nué
<. Phuong phap héa hoe nhu keo ty bang pheén, khd tring bang clo, la
mem bang véi v.v...
Tap hop cac cong trinh va thibt bi dé thuc hign cdc gud trinh xd Iy nudc theo m
hodc mot s6 phuong phdp goi la ddy chuyén cong nghg xd Iy nudc, Tuy thudc v;
chat lugng nude ngudn va yéu cau chat lugng nudc cap ma ¢é cac day chuyi
cong nghe xu ly khac nhau.
Khi ding ngudn nudec mit thi thudng phai lam trong, khit mau va khd trin
cén nudc ngam thi phd bién 18 phai khir st va khit tring,
Cac hinh 3.1 va 3.2 thé hién hai so do day chuyén céng nghé xi 1y thudr
dung nhét cho hai loai ngudn nudc noi trén,

Dung dich phén

é J . Bl]
!_- b.—-" -I = g
ol 2 _!
L 5
2 3
7 trom bom cég I KT

Hinh 3.1. So 46 tram xal iy nudc mit (miit bing)

[- bé trém; 2- bé phdn tng; 3- bé l3ing ngang; 4- ming thu nudc;
5- b loc nhanh; 6- nhi clo: 7- be chifa: 8- tram bom cép I1.
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Hinh 3.2. S0 46 xit bj nudc ngdm (mit cit)

1- giéng khoan vi tram bom capl 2- dan mua; 3- bé lang difng
tiep xie; 4- bé loc nhanh; 5- dutng dan Clo: 6- bé chifa sach:
7- tram bom cap IL

3.3. LAM TRONG VA KHU MAU

Lam trong la qua trinh tach cac tap chat lo King gay ra d¢ duc cia nude. Kh
mau thong thudng la loai trit cac tap chit 1am cho nudc ¢é mau chi yéu
‘cac hop chat keo ¢6 kich thudc hat trong khodng 10% dén 10 mm. Nudc m
thudng duc va ¢d mau nén hai qua trinh nay thudng duge thyc hién dor
thdi, dé lam trong va khit mau co thé si dung maét trong cac day chuyén cér
nghé thé hién trén cac hinh 3.1 va 3.3. C4 hai phuong phap xit ly

1. Xu Iy khong phén (h. 3.3a,b)
Diing khi cdng suat nhé va nudc nguon ¢é d& duc va db mau trur
binh.
2. Xif 1y ¢o diing phén _
a) Ddy chuyén c6 so lang (h 33c) dung khi nudc ¢6 d6 duc cao hg
2000 mg /1.

b) Day r:huyén léng va loe nhanh (cic so do trén hinh 3.1; 3.3d) diing ch
nguon nudc cd dd duc < 2000 mg/l; trong d6 so dd trén hinh 3.3
dung bé ling ddng thich hop cho trudng hop cong suit khong qua
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Hinh 3.3. Cdc so 46 lam trong va khil mau

1- bé so lang 2- thi€t bj trom; 2'- bé tron ding ; 3- be phan ing két hc)p lang
ngang: 3'- bc phan dng xody két hap ling dlmg 4- bé loc chdm: 4'- bé loc
nhanh: 5- b& chita; 6- tram bom c&p II; 7- thiet bi tach khi ; 8- be lge tidp xiic.




10000 m*/ngd. Cé thé thay bé ling ding béing bé lz"ing trong
dung cho ngudn nude c6 nhiét do it thay doi va tram cap nuéce I;
viéc lién tuc trong ngay, trong day chuyén nay khdng can bé ph
ing.

¢) Ddy chuyén bé loc tiép xiic (h. 3.3e) ding cho ngudn nudc ¢6 a6 d
<150 mg/l, 46 mau < 150 d6 Coban va cong suét bt ky. Qua tri
lam trong va kht mau duge thuc hién tron ven trong mat cong tri
1a bé loc tiép xtic.

Qua trinh xii ly c6 phén gom cac giai doan sau day
4 Giai foan chudn bi phén va keo tu: cac hat cdn lo ling va hat keo & troj

nuée 6 kich thude kha nhé nén lng rat cham. P ting hiéu qui 14

va giam kich thudc bé ldng ngudi ta phai cho phen vio nudc dé keo t

Thudng ding phén nhém Aly(SO4)3 hodc phén sit Fe Cls, Fe SO4. K

dua cac phén nay vao nudc ching sé tic dung véi cac mudi kidm

Ca, Mg dé tao thanh cac hydroxit kém tan dé két tia. Bang két tia ¢

phén s& hap thu cac hat keo ty nhién, hodc b hap phu lén bd mit «

hat can lo ling. Do dé tao thanh cac hat cin cé kich thudc 18,

Al2(504)3 + 3Ca (HCO;3); — 3CaSO,4 + JAIOH) + 6 CO,?T
Giai doan keo tu nay dugc thyc hién nhd cac ¢ong trinh sau day
a) Cac cdng trinh du trid, pha ché va dinh lugng phén (h. 3.4).

Hinh 3.4. So 43 céc cor
trinh pha ché wva djr
Iugng pheén

I- b hda phin;

2- bé tigw thy:

3- thiét bj dinh lugng phén

: T R
Nveae nguon 5- be phén ing;
6- bé Jing.

b) Céc cong trinh dé tron déu phen véi nude, thudng ding cic bé tro
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thiy lyc hay trén bang may khudy. Thai gian tron khdng qué h

phiit.
c) Ca1c i:ong ‘ trinh nde l 22 il g
phan dng va tao bong )

can thuong goi la bé ==
phin dng. Trong cac
coéng-trinh nay xay ra
phan Ung héa hoc va
tao diéu kién hinh
thanh cac bong cdn c6
kich thudc 16n. Ngudi
ta thudng diang cac
bé phan tng thiy hyc
hay bé phan tng cd
may khudy (h. 3.5).
Thdi gian phan dng i )
tac bong thudng ¢t Hinh 3.5. B¢ phdn iing dich dic

10 dén 20 phiit.

+ Giai doan ling: Thue hlen trong cac bé ling va giit lai phan 16N (80%) c;
hat ¢in trong nudc. Bé Iing hoat dong dua trén nguyén tic sau: nu
chay tu tu qua bé, dudi tic dung cta trong lugng ban than cac hat c:
sé rdi xuong day bé. Theo phucng chuyen djng cda nudc ngudi ta ch
ra ba loai bé ling

L L s s
86" Iong ngang

" I S T

a) Bé ling ngang (h. 3.6a). gmng nhu mét bé chifa hinh chil nhi
nudc chay vao ¢ mét dau chuyen dong & trong bé theo chit
ngang va chay ra & diu kia ciia bé vai tdc dg 5-10 mm/s Chi
sau cua bé ¢d thé tu 2 dén 3,5 m. Chidu dai bé t&i thidu gip 10 I
chidu sdu. B& ling ngang thich hgp cho cac tram ¢6 cong suat &
(trén 30000 m*/ngd), ddi héi dign tich xay dung rdng va thudn
xay duyng & ngoai trdi.

by B2 ling dung (h. 3.6¢): bé hinh try tron c6 day hinh nén, nudc chi
trong bé theo phutong théng dlmg by duéi lén véi tde ¢
0,5-0,7 mm/s, Con ¢dn lang xuong day bé va duge xa ra ngoi
gitta bé thudng két hgp xay dung bé phan (ng. Duong kinh I




thudng khéng vugt qua 10m. Ty so gida duong kinh va chiéu ca
bé D/H = 1,5+2.B& I&ng thich hgp v&i tram ¢ cdng suat nhd ho

10000 m*/ngd va xi 1y ¢6 diing phén.
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Hinh 3.6a. B ling ngan;
1- 8ng din nude vio:
2- ming phin ph&i nurde:
3- tudng phan phdi lai;
4- mang thu nudc:
5- 8ng nwde ra;

6- Gng xa.

Hinh 3.6b. Bé ling ting
l- E'ung dan nude vio,
2- ngan phén dng;
3- be ling difng:
4- mang thu nudc;

5- éng din nudc sang
£
bé loc:

i & -
6- ong xa cin.
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Hinh 3.6c. BE ling Iy tam
1- 6ng dan nude vao 2- ngin phan trng; 3- bé Ifing;
4- thiét bj gat cin: 3- mang thu nude: 6- ong dan
nyde sang be loey 7- bng xa cén.

c) Bé ling Iy tam (h. 3.6¢): d trong be, nudc chdy theo hudng ly tam tU
trung tam bé ra céc mang thu nudc & chu vi bé. Dudng kinh bé
thé rat 16n tGi 50 m. Chleu caobé H=1,5-2m J thAnh va3-5m
g trung tam. Cadn Iang xuong day be dudc thiét bj gat cidn gat vi
phéu tap trung cén & trung tam va Xa ra ngoai. Bé Iang li tamr
thich hgp vai cac tram ¢6 cong suat 1an (trén 40000 m3/ngd).

Ngoal ba loai bé Iang ndi & trén, hién nay nguo! ta con ding tuong a6
pho bién bé lang trong vdi tang can 1o ling. O bé nay nuadc chuyet
dong tu dudi lén trén, voi tdc dd thich hap, trong bé 58 dan dan hint
thanh mot tang cdn lo hing. Tang cdn nay hap phu cac hat keo, cdn ¢
trong nude, nudc duge lam trong.

Giai doan foc: 1a glal doan cubi cing cia qua trinh lam trong; thuc hig
trong cac bé lgc biing cach cho nudc di qua ldp vat iiéu loc, thudng Ii
cat thach anh, day 0,7 - 1,3m; ¢ hat 0,5 - Tmm. Pé gidt cho ¢at khéi d
theo nudc vao cac dng thu nudc, dudi I0p cat ngudi ta do maot lap di

bing cudi hodc da dam.
Ta thudng gap cac loai bé loc sau day

a) B8 loc chgm: nudc loc qua bé rat cham khoang 0,2 - 0,5 m/h, tré
b& mit 18p cat loc hinh thanh 1p mang can, ¢é tac dung hip ph
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cat hat keo can va cac vi khuan @ trong nudc. Ldp mang sé ny
cang day lén, khi t6i mot gidi han nhat dinh, ngudi ta phai
cat & phia trén cling 46 vai ba phan dé ria nhdm dam bao cho
loc lam viéc theo dung cong sudt thiét ké. Bé loc cham ¢6 h
qua loc cao, c6 thé xd ly khéng phén, nhung ChlEITl nhiéu d
tich, quan Iv ndng nhoc, chi thich hgp cho tram cong suit nhé.

b) Bé loc nhanh (h. 3.7): téc dd loc rht nhanh, khoang 6 - 10 m,
Trong bé loc nhanh cin dugc gilf lai nha luc két dinh cda né
cac hat cat lgc. Do tbc dd loc Idn nén beé nay chiém it dién ti
tuy nhién né chéng bi nhiém bin nén phai rida luén (1 - 2 |
trong ngay). Vlec rita bé dugc oo gidi hda: ngudi ta bom nudc ¢
chay nguge chiéu khi lgc véi the do 16n gap 7 - 10 lan khi loc (¢
khi théi thém khong khi) 1am cho cat loc bi suc I1én, cdn bin ta

ra khéi cat va duge nutdce cudn tran vao méng & phia trén réi du
xa vao hé théng thoat nuéc,
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Hinh 3.7. Bé loc nhank trong luc

1- 6ng dén nudc tir bd lang sang 2- hé thdng thu nude loc v3 phin phdi nwée ria
loc: 3- ng din nudc loc; 4- ng xa nudc rita; 5- mang phin phii nude ngudn va
thu nude rira: 6- Gng din nudc ria loc: 7- mudng thoat nudc; 8- méng phin phéi
nudc ngudn; %- & ong x4 nude loc dau; 10- van ditu chinh téc 49 loc.

Ngoii cac bé trén hién nay ngudi ta con ding cac bé loc sau

- B# lpc hai chidu; nudc dudgc loc theo hai chidu tir trén xudng va t




dudi 1én rdi dugc thu vao hé théng dng khoan 15 d4t & giita be.

- Bé lpc hat thé: lop vat lidu c6 ¢ hat 1dn day 2 - 2,5mm; thudng
ding dé lam trong so bd.

- Bé lpc dp lyc: v& nguyén tdc Jam viéc cling gidng bé loc nhanh né
& trén nhung lam kin bdng thép hoic béténg cbt thép.

- Bé loc tibp xiic: gibng nht bé loc nhanh pho théng nhung chiéu day
I6p vat liéu loc 16n hon (1,5 - 2 mm) va nudc dude loc theo chiéy
to dudi 1én trén.

3.4. KHU SAT
Thuong gap nudc nguon chia st & dang mubi hoda tan Fe(HCO3)s. Pe loa

tric sit trong cac nguon nudc nhu viy ngudi ta st dung rong rai phudng phég
6xy hoa sat bang dxy ctia khi troi. Phuong phép nay c6 thé chia lam hai loai:

3.4.1. KHY SAT BANG LAM THOANG

Phuong phap nay dya trén nguyén téc sau

Nudc ngdm trudc hét duoc 1am thoang, tic 1a duge phun thanh cic ha
nhd dé tang dién tich tiép xtic vdi khong khi, nhd vay nudc hap phu O
cd trong khong khi va mot phan CQ; hoa tan trong nudc sé tach ra khd
nudc. Sau do Oxy sé Oxy hoa s&t héa tri 2 Fe'" thanh sit hoéa trj 3 Fe™™"
Sit hoa tri 3 tiép tuc thiy phan tao thanh hydroxit két tia Fe(OH);. Cul
cung cac can Fe(OH)s dugc tach ra khéi nudc bing ldng va loc.

Phan iing 6xy hoa ra thuy phan sit ¢6 thé biéu dién bing phuong trin
sau:

4Fe(HCOg)y + O + 2H0 = 4Fe(QH)sd + 8CO, 1
pé phan Ung dxy hoa va thiy phan s&t xay ra nhanh va triét aé, nud
phai c6 do kiém thich hgp va pH ndm trong pham vi7-7,5

So dd day chuyén cong nghe khd sat béng phuong phip lam thoang th
hién trén hinh 3.2. Khi tram <6 cong suat 16n ngudi ta thay dan mua ban
thiing quat gid, trong thing nay khong khi duge dua vao nhd quat gio.
vay ¢on goi la thung lam thoang nhan tao. Thung quat gid¢ ¢6 dién tic
nhé hon dan mua 10 dén 15 lan.

Khi ham lugng sat trong nudc ngam nho hen 10 mg/1 cd thé thay bé 1&n
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tiép xiic bing mot bé tiép xic don gian, cé dung tich bing 0,3 - 0,5 1
dung tich bé ldng tiép xiic. Néu ham lugng sat trong nudc nhd h
9mg/lco thé thyc hién phun mua (1am theang) tryc tiép trén mat bé I
D&i véi nhing tram cdng suat nhd, néu nudc c6 pH nhé hon 7 ngudi
thic hién khir sit tron ven trong mét c6ng trinh bé loc ap luc. Khi dé
cung cap &xy cho nuéc, ngudi ta dua khang khi vao éng trirde bé loc bis
may nén khi hoiic bang egiecto.

3.4.2. KHU SAT BANG LAM THOANG PON GIAN VA LOC

Phuong phap nay rat don gian & day khéng cin phun nudc, ma chi ci
cho nudc tran qua miéng dng dit cao han bé loc, chiing 0,5 m. Dan di
trén bé mat cac hat cat loc s& tao thanh mét 18p mang cé cau tao i c
hgp chat cia sit. Mang nay c6 tac dung xiic tic d6i v6i qua trinh phé
ing oxy héa va thiy phan sdt xdy ra trong 18p cat loc. Tuy vay phuor
phap nay chi st dung dudc khi nudc ngdm c6 Fe < 9 mg/I; pH > 6,8 va
& sit Fe3+/Fetp trong nudc lgc khéng vugt qua 30%, titc 1a bao da
nhdng diéu kién dé tao thanh l6p mang xuc tac.

Khi nudc ngudn c6 d6 kidm hosic pH thap, ngudi ta phai dua thém véi vi
¢é kidm héa nudc.,

3.5. KHU TRUNG

Sau khi qua bé ling, bé foc, phan 16n vi triing & trong nudc da bi gid lai (90%
va bi tiéu diét. Tuy nhién dé bio diam hoan toan vé sinh, phai khit trin
nudc.

Phuong phéap khi trung nudc thudng ding nhit 13 Clo héa tic 13 sd dun
Clo hodc hgp chét cia Clo nhu Clorua vai CaOCly, Zaven NaQCl 13 nhin
chat 6xy héa manh, ¢é kha nang diét tring.

Khi dua Clorua véi vao nudc sé xay ra phan ung.

2Ca0Cly - Ca(OCL), + CaCl, ;
Ca(OCL); + CO; + H;O — CaCO3 + 2HOCI .

Khi dua Clo vao nudc sé dién ra phan tdng

Cly + HO - HOCL + HCI;
HOCI —» H*+ OcClI".
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Cly, HOCI, OCI" déu la nhilng chit 6xy héa manh. Dé pha ché va dinh lugn
Clorua voi ngudi ta ding nhitng thiét bj nhu khi pha ché phén, Clo dugc séi
xuat tai nhad may hoa chat dudi dang l6ng va duge dua viao nudc dudi dang
hoi nhd mét loai thiét bj riéng goi 1a Clorata.
Clo hay Clorua v6i dugc dua vao nudc trong dudng bng tr bé loc sang b
chita vai lidu lugng 0,5 - 1mg/l. Ngoai Clo, hién nay con ding phuong pha,
dién phan mudi NaCl tai chd, san xuit zaven (NaOCI) dé sat trang.
Ngoai cac phuong phdp Clo héa, trén thé gidi nhidu nudc con su dung ci
phuong phap sau
- Diing tia t1} ngogi: ding mdt loai dén phat ra tia td ngoai dé diét tring
Phuong phap nay don gidn nhung thiét bi dit, hay héng, va ton dié
(10- 30 kW /1000 m® nudc).
- Diing 8z6n (Os3): khi dua O3 vao nudc sé tao thanh oxy nguyén ti 1a ¢ha
c6 kha nang diét tring.
- Diing séng siéu dm: ding thiét bi phat ra séng siéu dm tan s6 500 kildhe
(500 kHz) vi tring s bj tiéu diét.




MANG LUGI CAP NUG

4.1. 6 DO VA NGUYEN TAC VACH TUYEN MANG LUGI CAP NUGC

Mang ludi cip nudc |4 mét trong nhdng bG phan quan trong cia hé thé:
cap nudc, lam nhiém vy van chuyén va phan phon nudc dén cac noi ti
ding. Gida thanh xay dung mang lugi thudng chiém 50 - 70% gid thanh x
dyng toan bd hé thong cap nudc.

Mang ludi cap nudc bao gém cac dudng o bng chinh, cha. yéu lam nhigm vu v;
chuyén nudc di xa, cac dudng 6 dng nhdnh lam nhiém vy phan phéi nudc vao c
ngGi nha, tiéu khu... Tiy theo quy méd va tinh chat ciia dbi tugng dung nuc
mang lugi cap nudc cé the dudc thiét ké theo so dé mang ludi cut, mang
vdng, hay hon hop nhu gidi thiéu & hinh 4.1.

a) Mang {udi cut b} mang ludi vong

Khu nha ¢

B8 Khu cong nghitp Khu cdy xanh

Hinh 4.1. $0 d6 mang ludi cip nudc
TB- Tram bom ; BN- Dai nudc.
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Mang Iudi cut cé tdng chiéu dai dudng dng nhé nhung khéng dam bao a
todn cap nudc: khi mot doan dng nao do & dau mang ludi bj sd ¢d, hu hon
thi toan ¢ khu vuc phia sau s& khong <6 nude dung. Ngudc lai trong man
g vong, khi mot dudng ong chinh nao do bi hong thi nudc ¢6 thé chay the
mot dudng dng chinh khac dén cung cap cho cac khu vuce phia sau.
Mang lugi c5p nude, nhat 1a khi dung két hgp dé chida chay, thudng dud
thiét ké theo kitu mang Iudi vong. Mang Iudi cut thudng chi sk dung tron
trudng hop cap nuéc tam thdi, yéu cau cap nudc khong can lién tuc, At
trgng dang nudc nho v.v..
Khi vach tuyén mang ludi odp nudc cin dya trén cic nguyen tic sau
¢ Téng sb chiéu dai dudng dng 12 nhd nhat.
¢ Pudng dng phai bao trum cac d6i tugng ding nudc.
¢ Hudng van chuyén chinh cla nudc di vé cudi mang ludi va cac diér
dung nugc tap trung.
& Han ché viéc bd tri duting bng di qua sdng, dé, dam lay, dudng xe i
V.V...

4.2. TINH TOAN MANG LUGI CAP NUGC

Thye chit cia viéc tinh toan mang ludi cap nudc la xac dinh duqc IUu lugn:
nudc chay trén duong ong trén co s0 do ma chon duong kinh ong cap nud
cung nhu xac dinh tdn that ap luc trén ducng ong dé xac dinh chidu cao cti

dai nudc, ap ldc cong tac cua may bom..
Khi tinh toan mang ludi cip nuéc thudng phai tinh cho hai trudng hop co ba
sau day

1. Trudng hgp gio dung nudc Icm nhét.

2. Trudng hgp ¢6 chay xdy ra trong gid ding nude 1én nhat,

Po6i véi mang ludi cd dai dbi dlen (dai & cudi mang ludi) con phai tlnh toa
kiém tra cho truong hgp van chuyen nudc ldn nhat tic 1a trudng hqp tiéu thy

it, nudc chdy qua mang ludi vao dai.

1. XAC BINH LUU LUGNG NUGC TINH TOAN
Co 58 d8 xac dinh luu iugng nudc tinh tean cho ¢ac doan éng cda man
lugi cAp nudc 1a so dd lAy nudc ra it mang ludi. Hign nay khi tinh tod
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mang ludi cap nudc thanh phé ngum ta thuong difa vao gza thiét c
rdng: luu lugng nudc sinh hoat phan b6 déu trén mang ludi cp nudc. k
dd Iuu lugng nudc tinh toan Qq cho cac doan 6ng cia mang ludi sé du
xac dinh theo céng thitc sau

Qr=Qp+aQy. /s, (4.1)
trong d6
Qp - luu qung nudc vin chuyen qua doan éng, bao goém luu lugng t

trung liy ra & nat LLIOI cia doan 6ng va luu higng nudc v
chuyen t3i cac doan ong phia sau, I/s;

Qs- luu ltgng nudc doc dudng la lugng nudc phan phdi theo d
dudng cia doan béng, I/s;

o - hésd tuong duong ké ti sif thay ddi luu lugng doc dudng cua do
ong, thudng 1Ay bing 0,5 (¢ dau doan éng Q4 cod gia tri 16n nhat,
cudi doan 6ng Qy = 0)

Luu lugng nudc doc dudng thudng duge xac dinh theo ¢éng thitc sau

Qs =Goa- L, . It (4.2)
for= 220 /s, (4.3)
2L

trong dé
Qoa - Ity luong nudc doc dudng don vi, I/s;
L - chiéu dai tinh toan cia doan éng, m;

Q4 - tong luu lugng nude phin b theo doc dudng bao gém nudc sin
hoat, tudi cay, tudi dudng, do di...1/s; :

XL - tong chidu dai tinh toan, tic la tong chiéu dai cac doan ong
phan phéi nudc theo doc duodng cia mang ludi cap nudc, m

Pé don glan hda trong tinh toan, ngum ta thuong dua Iy lu’-:;mg nudc ds
dudng vé cac nit, e la vé cac didm dau va diém cubi cda méi doan én
khi do6 tai moi nit s& c6 mot luu luong nat Gnat bang

Gnir = [Goa . L}/ 2, 1/s . (4.4)
Truong hgp tai mét niit ¢é nhieu doan dng tap trung vio ndt d6 thi It
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lueng nat s& dugce tinh theo cong thic sau

Guut = [2Qoa. Lil/2, I/s; {4.5)

trong d6 L;- chiéu dai cac doan ong lién hé v6t nat, m,
Sau khi da dua tat ¢a cic lvu lugng nudc doc dudng va luu lugng nud
tap trung vé cac nut, su dung phuong trinh Zg, = 0. Tuc 12 luu lugn
nudc di vao mat nit phai bing téng luu lugng ra khdi nat 46, ta dé dan
xac dinh dudgc lutu lugng nude tinh toan cho titng doan dng cla mang luc
cip nuéc.

2. XAC PINH BUONG KINH ONG
Theo cbng thitc thuy Iuc quen biét: @ = w . v, vai dng tiét dién tron th
w =nD? /4, ta dé dang tim dudc sy lién hé gida luu lugng va dudn
kinh dng nhu sau

D= 2, (4.6)

trong do

D - dudng kinh ang, m.

Q - hvtu lugng nudc tinh toan cua doan Sng, m3/s;

V - téc ¢6 nudc chay trong ong, m/s;
T cong thuc (4.6) ta théy dudng kinh D khéng nhidng phu thudc vao lu
lugng Q ma con phy thude vao toc do V nda. Vi Q 1a mat dai lugn
khong d6i nén neu V nho thi D sé ting va gia thanh xay dung mang lu
sé ting. Nguoc lai néu V 1dn thi D nho, gid thanh xay dung sé gia:
nhung chi phi quén |y lai tang vi V tang sé lam ting ton that ap lyc tré
cac doan dng, két qua 13 do cao bom nudc va chi phi dién cho viéc boi
nudc sé tang. Vi vay dé xac dinh duang kinh éng cép nuoc ta phé’li dy
vao thc dd kinh té tirc 1a tde dé cho tong gia thanh xay dyng va chi pl
quan Iy mang ludi la nho nhat.
Theo giao su V.P. Sirdtkin thc do kinh té V} cho cac dudng c‘mg cap nu¢
c6 thé lay theo bang 4.1.
Trong trudng hop <o chay téc d6 nudc chay trong éng cd thé ting Ié
nhung khéng duge vugt qua 3 m/s vi tdc do 16n s& gay pha hoai dudr




ong (1am v éng, pha hong méi néi...)

Bing 4.1. Téc db kinh té Vi trong cdc 5ng cép nudc

D, mm Vi, m/s Vi . Mis D, mm Vi . m/s Vip . m/s
100 0,15 -0.86 0.50 350 0,47 -1,58 1,00
150 0,28-1,15 0.70 400 050-1,78 1,10
200 0,38-147 0,00 450 060-194 1,30
250 038 - 1,43 0,90 500 0,70-210 140
300 0.41-152 1,00 800 0,85 - 2,60 1,80

3. XAC PINH TON THAT AP LUC TREN CAC BUONG NG
Déi v6i mang lusi cap nudc bén ngoai thuosng ngudi ta chi tinh tén
ap lyc do ma sat theo chi¢u dai, con tén thit 4p luc cuc bd r&t nhd nér
qua.

Ton that ap liyc do ma sét trén cac duiﬁhg dng cip nudc thuong dugc
theo edng thic thiy luc quen biét sau day
1/2
h=24"=LfD, (4.7)
2.
trong do
A - hé s siic khang do ma sat phu thude vao vat liéu ché tao fmg,
nhéam thanh dng va dudng kinh éng;
D - dudng kinh éng, mm;
V - toc d6 nudc chay trong éng, m/s;
g - gia téc trong trugng 9,81 m; s*,
L - chiéu dai doan éng, m.
Duya vao két qua nghién ciu, tién si Ph. A. Sévelop da xéc dinh, hé s«
cho céc loai 6ng khac nhau va dua ra cac cong thitc xac dinh ton thit
fuc don vi i= k/L tic 12 tdn that ap Iuc cho mot mét éng c6 dang nhut say

& ong gang va thép ca |
- khi V21,2m/s (pham vi binh phuong)
i =0,00107 VZ/pl3 . - (4.8)









