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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
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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

18



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

20



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)




- khi V <1,2m/s (pham vi qua dg)

2
i=0,000912 s (1+ 9-'—8-@2) 0.3 (4.9)
p1.3 v
& Ong fibrd ximang
2
i = 0,000561 L~ (1+321)019 (4.10)
D119 v

& dng chit déo
y1.774

i = 0,000685 (4.11)

1,226
Tt cac cdng thic trén Sévélép da thanh 13p cac bang tinh toan thuy I
cho céc loai dng cap nudc khdc nhau, dya vao cac bang nay khi da bi
luu Tugng tinh toan Q ta dé dang tim dugc cac tri s6 D, V va 1000 i (&
that cho 1 km dudng dng) tusng Ung,

4, TINH TOAN MANG LUGI CUT
P&i v6i mang ludi cyt, bai todan thuong dat ra la: biét ap luc ty do
thikt & didm cudi, biét luu lugng nudc ldy ra 6 cac nit, yéu cau xéc dis
dutng, kinh dng, ap luc can thiét 8 diem dau hay d6 cao dai nudc va i
luc cbng tac cda may bam,
Pé minh hoa ta khao sat mét vidy
Vi du 1. Giai bai toan mang ludi cut v6i cac 56 lidu cho trén hinh 4.2, b
ring trong khu vuc xay dung chi yéu [a nha hai tang.
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Hinh 4.2. 50 dﬁ tinh foin mang ludi cut
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Bii gidi. Bai todn cd thé gii theo trinh ty sau
- B;:?mg phuong trinh Qi = 0 xac dinh luu htgng nudce tinh toan Q chy
ting doan 6ng.
- Dua vao Q tra bang tinh todn thuy luc dé tim D, V, 1000i tuong Ung.

- Xac dinh tén thit cho ting doan dng h = iL va cho toan b mang lué
theo tuyén bat lgi nhét h.

- Xac dinh ap lyc ty do & diém dau, chidu cao dai nudc...
Bé dé theo dai, ta [ap bang tinh toan nhy bing 4.2.
Bdng 4.2. Tinh todn mang ludi cut

Doan EEE._ Q. lis D mm V. m/s 1000} m Lm h=i m
1-2 5 160 0,65 10,0 300 3.00
2-3 16 150 042 11,1 450 4.99
3-4 355 200 1.14 11,5 400 4,60
4-BN 480 250 0.99 6,33 1,50 0,98

X h=1357Tm

B¢ cao dai nude duge tinh theo cong thﬁ'c (1.15)
Hg=Zy - zd+H +Xh.

O day 1y H/{'~ 12 m, vi 13 nha x3y dung hai ting va Z,), Zy tuong dng
13 105 va 110 m, can it vao dudng ong miic ap luc trén hinh vé. Thay cac
tri s6 vao cong thuc trén ta im dugc.

Hg=105-110 + 12 + 13,57 = 30,57 m,
lay tron Hg = 31m.

5. TINH TOAN MANG LUG! VGNG

Viéc giai bai toan mang ludi vong thtmng khé khan hon nhiéu vi trong
mang luai vong nuéc cb the chay theo chidu hudng khic nhau, do dé é
thé c6 nhidu phuong an phan phm nudc trén toan mang ludi, cé nghia la
Iuu lugng nudc trén titng doan dng ¢6 thé thay ddi va do d6 dudng kinh
éng ciing sé thay dai theo. :

Muén glal bai todn nay trudc hét ta phai xac dinh hudng nudc chay trén
cac doan dng.
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Théng thudng sau khi phan bé so bd luu lugng lan diu véi dieu kiér
Qnvy = 0 thi di‘éu kign can bang ve ap lyc chua dam bado nghia 3 T h # C
va co sal sd tén Fhe‘xt Ah nao d6. D& dam bao didu kién can bing ap Iy
3 h = 0 ta phai tién hanh diéu chinh luu lugng trén moi nhanh cia vong
trén nhanh tai nhe tang thém luu lugng ¢ va nguge lai gidm luu Jugng ¢
trén nhanh tai ndng dé van dam bao dieu kién Qnge= 0.

Lun lugng nuéc didu chinh theo gide su V. G. Lobachep ¢ thé xac dint
theo cong thic sau

ag = S (4.12)
235Q
Con theo k¥ sut M. M. Andrisep ¢o thé tinh nhu sau
Al
Ag=qip — (4.13)
22h

trong 40

Ah - sai s& tdn that ap luc trén mai vong;

5.0 - sttc khang va luu hidng nude tinh toan cia ting doan ong cil;

vong tinh toan;

T h - tng ton that ap luc theo moi nhanh ciia vong;

g - Iuu lugng nudc tinh toan trung binh cho méi vong,
Trong thuc té tinh toan, dé dat I k=10 rat kho nén khi X I < |+ 0,5 m | e
th xemn nhu dat yéu cdu. Dé dat dugc gia tri 2 k < I+ 0,5 m | nhiéu kt
phai diéu chinh luu lugng nhidu 1an, vi vdy phuong phép diéu chinh hu
lugng nay con gei fa phuong phap gan ding dan de tinh toan thiy ly
mang luGi vong.

4.3. CAU TAO MANG LUGI CAP NUGC
Mang huiGi cap nudc bao gom cac duong éng cAp nudc, cac thiét bj va c¢on

trinh trén mang [udi.

.. NG VA CAC BQ PHAN NOI ONG
Pé xay dung mang fudi cap nudc bén ngoai ngudi ta thudng su dung ci
koai 6ng sau day




+ (ing gang: thuong ché tao theo kiéu mot dau tron, mét ddu loe (x

hinh 4.3) ¢6 dudng kinh d = 50 + 1200 mm; chiéu dai L = 2 + 7 m, ol
dugc ap Iyc p= 6 + 10 at.

o) Ong gang by M8} nd

"'F :: 2 o, 2
- m‘tlnrmllm.':f‘- e
Ll LN A

Hinh 4.3. Ong gang vd méi noi éng

1- dau tron: 2- déu loe: 3- sqi gai ten bitum;

4- vila ximang amiang: S- khe hd,

Dé bao vé dng khoi bj in mon bén ngoai va bén trong, ong thud
duge quét mot Icip nhya dudang. Ong gang la loai éng dudc sd du
rong rai trén thé gidi cting nhu & nudc ta hién nay.

Cach noi 6ng gang nhu sau: dung sgi gai tuélc nhé nhiing vao dw
dich 95% xdng ngudi va 5% bitum niu chdy rdi bén thanh day thir
¢6 dudng kinh 1dn hon khe hd gitta ddu loe va diu tron cia ong gai
mot chut. Ding bua tay va duc xam nén chit vao day thing qui
quanh dau tran clia éng dé bit kin khe hé tdi 2/3 chidu dai cda m
néi. Sau dé ding via xi mang amlang {70% ximdng podcling, 30% b
amidng trdn vdi 12% nudc) nhét day khe hd va xam cho tdi khi chi
kin (xem hinh 4.3). Ddi vdi cic ong nho, d £ 200 mm, cé thé chi ci
xam béng s0i gai va vifa ximang. Thay cho sgi gai tAm bitum co tl
dung vong cao su. Khi can thi cong nhanh cé thé dung chi nau chay ¢
xam thay cho vﬂ‘a ximang.

pé gidi quyét chc ché thay doi hudng nudc chdy, dit nhanh ldy nud
lip dat yan khda, thay déi dudng kinh... ngudi ta thudng ding cac t
phan ndi ong hay con goi la phu tung cap nudc nhu: cit, t&, thap, or
ngdn, ng long, con v.v... duce ché tao sin béng gang c6 dau loe, da
tron hodc mit bich nhu gidi thiéy & hinh 4.4. Pé ndi mit bich thuén
dung buléng, écu véi vong dém & gida bdng cao su hoic da diu
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xiét chit lai vdi nhau.

Thip L8 Thip 86

dng ng6n BL Ong ngan BT

ST TS

L- Doy ige
7_ Bay Jro
B_ Mat bich

Hinh 4.4. Cdc b phin nbi dng
L3 6113 thép: c6 the duc nguyén hodc han dién theo chieu dai fmg Ong
thép ¢6 d = 100 + 1600 mm, L = 2 + 20 m chiu du’Qc ap lucp = 10 + 15 al
va thuéng ché tao theo kieu hai dau tron. N&i éng thép chi yéu bédng
phu'ang phap han di¢n, ngoai ra co thé ndi bang mat bich hoac ren (vm
6ng cé dudng kinh nho). cac phu tung éng thép cling giéng nhu dng
gang thuong duge ché tao sdn vai dau tron hoac mat bich, ngoal ra cé
thé ché tao tai hién trudng bing cach khai trién thép tAm rdi han lai
Bén ngoai va bén trong ong thuong phai quét bang bntum nhleu lin dé
chong xam thuc. Ong thép thuong duge dung lam ong cap nudoc chju
ap luc cao vdip > 10 at, dung dé xay dyng trong cac vung c6é dong dal
hay thudng xuyén chiu tic dong co hoc manh; ding khi di qua song
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ho, dudng 6td, dudng xe lia; ding lam éng ky thuat trong cac tr
bdm, tram xd ly nudc...

+ Ong betong ¢ thép: thuang ché tao theo phuong phap i tam
betong bt thép dng sudt trude, theo kiéu dau tron, hodc mot dau tr
mot daw foe, ¢& d = 500 + 1500 mm; L = 2 + 4 m chiu duoc ap lyc dén
at. Ong béténg cot thep chong xam thuyc tt, it ma sat,... nhung n:
né, thi céng lau va chang tac déng co hoc kém, duc ra de vd... nén ¢
yéu duge dang dé xay dung cac dudng dng din nudc.

Ngoai cac loai ong ké trén h1¢n nay con st dung cac loai bing cap nt
384 day: 6ng fibré ximang, éng sanh, ong chat déo... Ong fibrd xima
ong sanh dé& va nhung tron nhan chong xam thuc tot, riéng dng sa
khong chiu duge ap luc cao. Ong chat déo rat nhe, ré, tran nhin, ché
xam thuc va co hoc déu tét, mdi ndi don gian... Hién nay da duogc
dung nhiéu trén thé giai.

2. BO TRI BUONG ONG CAP NUGC

Ong cap nuéc dat trén dudng phd phai théa man cac yéu chu sau
- Khang néng qua dé tranh tac dong ca hoc va anh hudng cia thoi ti

- Khong sau qua dé tranh dao ddp dat nhiéu, thi ¢édng kho khan.Chi

sau toi thleu d4t éng cdp nudc thudng 1Ay bang 0,7 m ké tit mat ¢
dén dinh 6ng.

Tuy theo tinh hinh dija chit va kich thudc cda ong, cd thé dat éng tr
t|ep trén nén dat ty nhién (khi dat cUng, dudng kinh nho) hodc dat tr
bé bing cat, da dam hodc betong cbt thép, tham chi ¢ thé dat trén bé «
betong (khi éng di qua hd ao, dim lAy).

Ong cap nudc thudng dit song song vdi mit dat, ndm trong via he hoat
mép dudng, Cach mémg nha va ciy xanh t3i thiéu 3 - 5 m. Ong cap nu
phai dé;’lt trén &ng thoat nudc, khoang cach gida ong cap nudc so vai ¢
duong ong khac theo chiéu diing tdi thidu 13 0,1 m ¢én theo chiéu nga
t6i thiéu 12 1,5 -3 m.

Trong cac xi nghiép hoic thanh pho 18n, néu cb nhxeu loai ong khac nh,
(6ng cap nudc, thoat nudc, cap nudc nong, sudi am, hoi dbt, day dién ¢
thé, day dién thoai...), ngusi ta thmmg bé tri chung cang trong m&t ha
ngam hay tuynen bing bétdng cbt thép. Bd tri nhu vdy gon gang, chiém
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dién tich, d& dang quan lj, khéng bj nuéc ngam xam thyc, nhung vén

dau tu xay dung ban dau idn.

Khi éng di qua song, khe, vung lﬁy... ¢6 thé cho 6ng di trén cau, cau can

hodc cho éng di dudi long séng, khe, viing lay, goi la diuke. Piuke

thudng xay dung tdi thiéu hai dudng ng song song dé dé phong sy co,
hai bén dau va cudi diuke phai bd tri giéng thim trong d6 b khoa dong

md, van xa nudc...

Khi 6ng di qua dudng xe Ida, dudng 6td, dé ngudi ta thuong dat no trong

tuynen hodc vo bao bi:ing kim loai dé tranh tic d0ng co hoc va sita chia

dé dang. Hai bén dudng cling bd tri giéng thdm cd van, khoa nhu diuke.
3. CAC THIET B] VA CONG TRINH TREN MANG LUSI cApr NUSC

Pé phuc vu cho cdng tac quan ly va bao dam cho mang @i cap nude lam

viéc an toan, trén mang ludi cAp nudc thudng phai bd tri cac thiét bj va

céng trinh sau:

& Khéa (h. 4.5a): ding dé dong md nudc trong tiing doan ong dé sda
chita, thau rida, d& ddi chidu dong nudc, diéu chinh lugng nude phan
phéi... Khéa thudng dit & cac niit (chd éng gip nhau, ddi déng...) cua
mang ludi.

+ Van mét chiéu (h. 4.5b): ¢6 tac dung chi cho nudc chdy theo mot chiéu
nhit dinh; thudng dat trude cac may bom, trén cac nhanh ldy nuéc yéu
cdu nudc chi chay theo m&t chidu nhat dinh.

4 Van xa khi (h. 4.5¢): dat d nhing vj tri cao cia mang lugi dé ty dfng xa
khi tich tu trong dng ra ngoai, tranh cho ong khéi bj pha hoai.

4 Van xa bim: ding dé doc sach nude va bun khi tiy ria dudng ong,
thudng dit & nhiing vi tri thap cia mang ludi.

+ Hong Iay nude chifa chay: dit doc theo ducng phé cach 100 - 150 m

mbt cai dé 1dy nudc chia chay tu mang ludi cap nudc. C6 hai loai hong
lay nudc chita chay: loai dat ndi va loai dat ngam dudi mat dat.

" 4 Voi Hy nude mng cong (h. 4.5d): dit & ngﬁ ba, nga tu dudng pho va
doc theo cic phd khéng xdy dung hé thong cAp nudc trong nha véi
khodng cach 200 m mat vOi,

+ Géi tua: ding dé khic phuc lyc xung kich gdy ra khi nudc ddi chidu
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chuyén dong, thudng d&t & nhing ché udn cong, chd ngodt, ong ¢
v.v... va duge xay dung bang gach hodc bétong cdt thép.

+ Giéng tham (h. 4.5¢): dé tham nom stla chda va quan ly mang ludi ¢
nudc. Trong giéng tham ¢é bo tri cac van, khéa can thiét phuc vu ¢6
tac quan ly, thudng dude xay dung bing gach hodc bing bétong.

Q) b) C)
] =
-F : : %
A A
% M
7 { p
7 :

368
5
C R\
A
5
)
O
%
% :

Hinh 4.5. Cdc thift bi va cong trinh trén mang lu6i cip nudc
a) Khoa ddng nitde: b) Van mgt chic¢u: ) Van xa khi:

d) Voi nude cong <ong ; €) Giéng tham.

4. CHI TIET HOA MANG LUGI CAP NUGC
Khi thiét ké ky thuat va thi cdng mang ludi cAp nudc ngudi ta thudng »
chi tiét hoa mang ludi cap nudc titc la dung cac ki higu vé phu tin

dufdng ong, thiét bj... dé thé hién chi tiét l&p rép nod trén mat bing. Vi ¢
ve chi tiét héa mang lu&i cap nudc gidi thiéu & hinh 4.6.
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D= 200 mim
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N’?US D+ 300 MM

D= 125 mm

Hinh 4.6. Chi tiét héa mang ludi cdp nudc
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TRAM BOM,
BE CHUA,
DAI NUGC

5.1. BOM VA TRAM BOM

Peé dua nudc tir cong trinh thu 1&n céng trinh xut I¥ nudc, ti bé chita lén

nudc hodc dé van chuyén nudc dén cac noi tidu ding ngudi ta thudng dv
bom hodc cac thiét bj dang nudc,

Trong ky thuat cap nudc hién nay thudng sif dung pho bién loai bom ly t
chay bing ddng co dién. Bo phan chinh cda bom ly tim 13 banh xe cong
gom nhiéu ban la kim Ioal gan vao (h. 5, 1). Khi quay, banh xe céng téac sé
nén mjt hyc ly tam cubn theo nudc véi tbe do 1an, dong thdi nén chat m
tao ra ap lyc can thiét dé van chuyén nudc trong dudng dng.

TARD

——
| =)

R e

‘\\\‘\\\1
—

il

1
Iy

Dang chung

b by

Hinh 5.1. Mdy bam ly tam truc ngang

1- phéu thu; 2- lusi gi: 3- dng Wit; 4- banh xe cong tac;
5- chan khéng ké; 6- ap]u'c ké; 7- bng ddy: 8- chd méi nude.




May bom ly tam ¢6 thé ¢6 mét hay nhiéu banh xe cong tic, ldy nudc vao mét
hay hai phia, ndi véi ddng co dién bing truc dung hodc truc ngang va dugc
trang bi cAc thiét bi can thiét nhu van, khéa trén éng hut, éng day, thiét bj
mai nude, ap e k&, chan khong ké v.v... Trén hinh 5.1 gidi thiéu loai may
bam ly tdm truc ngang, con trén hinh 5.2 13 bom ly tam truc dung.

Hinh 5.2. Bom ly tdm truc ding ding
cho giéng khoan

1- bam;

2- fing hit;

3- éng dang nudc:
4- bé miy:

S- mong may;

6- déng ca dign;

7- van mdt chitu:
8- khoa:

U. éng Say:
10- dp Iye ke.

Ngoai bom ly tam ngudi ta con su Eh_mg cac loai bom khac nhut: bom pitténg,
bom tia, bom khi nén, bom chay bang sic gio... hodc cac thiét bj dang nudc
don gian khac nhu: can vot, rOng roc, truc quay v.v..,

Tram bom cip nudc 13 mét ngdi nha trong dé bo tri cac may bam va déng co
dién. Trong cac tram bom cén c6 cac dng hut, éng day, van khéa va cac thidt
bj khac nhu: thiét bi ning (paldng ray, can tryc...) phuc vy cho viéc thay thé
sita chita may bom, dong cg, cac bang dién (cau dao, dmpe ke, vén ké...) phuc
vt cho céng tac quan Iy, déng md bom... Ngodi ra con cé cho lam viéc cua
cong nhan quén Iy, kho duyng cu phu ting khi can thiét..

Tram bom cap nudc chia ra cac loai: tram bom cdp I, tram bom cdp I, tram bom
trung chuyén, tram bom tudn hodn...
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Hinh 5.3. Tram bom cdp If
1- miy bom; 2- dong co: 3- Gng hiit: 4- ong day; 5- khoa; 6- van mét chiéu .
Tram bom cap | dua nudc ty cdng trinh thu Ién céng trinh x¢ 1§. Tram be

cap |l bom nuéc da xit Iy ti bé chita dé cung cp cho cac noi tiéu dang. K
van chuyén nudc di qua xa hodc 1én cao ngudi ta thudng dung cac tram bc
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5.2.

trung chuyén dé chuyén tiép nude tranh cho ap lyc trén dudng ong nudc qu
cao lam v& ong hodc phai ding dudng éng ap luc cac khéng kinh té. Trar
bdm tuan hoan thudng ding trong cac hé théng cap nudc cdng nghigp, din
de bom nudc da 1am nguoi vao thiét bi, may moc san XuAt.

Tram bom can dugce thidt ké c6 diy du anh sang, théng hai thoang gid tot v
co bién phap chéng &n khi lam viéc. Cac tram bom chim sau dudi dét phai b
tri dng théng hai.

Kich thudc tram bom pha| dam bao thao tac va sda chda bom, ddng co d
dang khi ht hong. Trong cac tram bom hién dai viéc dong md bom thudn
duoc dieu khién t xa hay ty d¢ng nho cac rdle mic nude, role dign tl, rol
ap luc v.v..

Cac tram bom gleng khoan thudng dung bom truc dung, rnm giéng ¢6 m¢
bom. cac tram bom cap 1] thudng ¢é nhiéu bom c6 thé dat ndi hodc ch:m dui
mit dit. Trén hinh 5.3 gidi thiéu mat bang, mat cit mot tram bom cap I a2

nou.

DAl NUJC ,

Dai nudc con goi la thap nudc lAm nhiém vu diéu ht‘):vé tao ap luc dua nud
dén cac noi tiéu ding. Pai nudc thudng dat & vj tri ¢é cbt dja hinh cao d
gidm chiéu cao va do d6 gidm gia thanh xay dyng dai. Dai c6 thé dat & diu
gilra hodc cudi mang ludi cap nudc (khi d6 goi 1a dai dbi dign).

Phuong phap xdc dinh dung tich va chiéu cao dai nudc di gidi thiéu d muc
chugng 1. Ngoai lugng nudc diéu hoa, dai phai chia thém lugng nude dy tn
cho chita chay. Theo quy pham, thdi gian gidl nubc chita chay trén dai t
thiéu 1a 10 phuit.

Pai nuéc thudng lam bing bétdng cot thép, thép, déi khi con lam bing gact
gd (khi dung tich nho) ¢6 dang hinh cdu, hinh try trén, hinh ndm... ¢6 dun;
tich tor vai chuc dén vai nghin met khdi; chiéu cao tif 10 - 40 m hodc cao hor
Chon hinh dang, kidu loai dai cin ket hr,Jp tét v8i my quan kién trdc vi d2
thuang 1a mot cdng trinh t6 diém vé dep cla thanh phd.

Sc d cAu tao dai nudc gidi thidu & hinh 5.4. Cac b phén chinh cda dai gon
co:
¢ Thing chifa nudc trén cao c6 dang tron, day phéng hodc I5m.
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Hinh 5.4. Dai nudc
¢ Két chu da thing chia hay than dai gbm: tudng, ct, méng.
¢ Cau thang Ién xubng tham nom quan ly.




& Cac éng din nudc vao, ra khdi dai cé khéa va van mot chitu (trén Sng
ra).
6 . A - 4 - -4 F »

¢ Ong tran noi vol he thong thoat nudc.

¢ Ong xa cédn ndi voi 5ng tran.

% Céc thiét bi bao hidu mifc nudc, thu 16i chéng sét, dén bao higu v.v...

5.3. BE CHUA NUGC

Bé chifa nudc lam nhiém vu diéu hoa lugng nudc bom khac nhau gida trar
bom cap I va cap Il. Ngoai ra né con ¢d nhiém vy dy trd nudc chda chay {(ch
ba git chay), nudc rira cac bé ling, bé loc... ctia tram x4 ly nudc.

Phuong phap xac dinh dung tich cua bé nudc gidi thidu & muc 4 chuong 1.

Bé chdra thudng xay dung biang béténg cbt thép hodc gach (khi dung tich nh
W < 300 m?). Bé betong cot thép thu‘dng cd tiét dién hinh tron, khi dung tic
bé 1gn hon 2000 m? thi tiét dién be ¢b dang hinh chit nhat hay hinh vudn
Hign nay con xdy dung cac loai bé betong cOt thep ('ng suat trudc lap ghé
vdi cac tam thanh bé, ndp bé, ct dd... ché tao san trong cong xuang.

B& chita nudc co thé xay dung ndi hosc chim hodc nda ndi nda chim, tiy the
cach bb tri cao trinh cua day chuyen cong nghe xir 1y nudc va didu kién di
chét, dia chat thiy van. Chiéu sau bé c6 thé tir 2 dén 7 m, dudng kinh bé t

vai mét dén vai chuc mét.
Bé chda nudc thudng dudc trang bi cac thiét bj va dudng dng sau day
< 6:15 din nudc vao bé c6 khoa déng mad nudc.
<> éng tran, Ong xa cdn ndi vai hé théng thoat nudJc.
< éng hat cia may bom.
¢ Ong thong hoi.
4 Thang lén, xudng bé.
& Thudc bao hiéu mic nudc trong bé...
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CAC HE THONG V2
sG DO THOAT NUGC

6.1. KHAI NIEM VE THOAT NUGC
3 cAc d6 thi va diem dan cu tao ra nhiéu ngufm 6 nhiem c6 déc tinh kha
nhau do hoat déng hang ngdy cia con ngudi. Nhung ngudn 6 nhiém do6 ba
gom céc chat thai sinh ly cua ngudi va dong vat nudi, cac loai nudce thai sin
hoat, nudc thai ta nha tim, nha gi4t, nha &n cong cdng, nudc ria rau qua, bé
dia, rtia nha, san, dudng phf} v. v... Mgt lugng 16n nudc thii, chat thai, ngué
& nhidm dang ké tao ra kit cac xi nghigp cong nghiép - tis cac ddy chuyé
thiét bi cong nghé.
Nude da siF dung cho cdc nhu cAu khdc nhau cd idn thém chét bdn, 1dm thay géi tin
chét hoa - Iy- sinh 86 vd¥ ban ddu duge gel ld nude thai
Nudc thai chia nhidu chit hiu co déthoi ria, la méi trudng tot cho sy pha
trien cac vi sinh vat, ké ca vi sinh vat gay benh. Sy tich Iy nudc thai trén md
dat va trong long dit, & cac ngu&n nudc mit sé gay o nhiém mai trudng ba
quanh va ca khi quyén. Két qud, khong thé si dung cic ngudn nudc -m3
nudc ngam bi 6 nhidm cho cac muc tiéu an ubng, sinh hoat va kinh té. D6 |
nguyén nhan sinh ra ¢ac bénh dich, truyen nhiém,
P2 dam bao vé sinh dé thi va cac diém dan cu, cong nghiép, phai thu dan m¢
cich nhanh chéng nudc thai ra khoi pham vi d6 thi va xd ly, khi trang sa
do. _
Thodt nude a4 mot 16 hgp cdc thiét bi, cong trinh ky thugt va edc phuong tién dé t
nude thdi tai noi hinh thanh. dén - vén chuyén dén cde ¢bng trinh 1dm sach (xi Iy
khit trung vé xd nude thdi da 1dm sach ra nguén liép nhan. Ngodl ra con bao gém
vige xi ly - st dung ¢an, cde chat quy chia trong nvde thal va cn.
Cé hai dang thoat nudc: thoat nuéc dang chuyén ché dinh ky va thoat nui
dang dong chay tu van chuyén.




Thoat nudc dang chuyén chd dinh ky 12 tap trung chat thai I6ng vao
thing chita, dinh ky van chuyén bang 6t5 hodc xe hit ra noi xu 1§ ngoai d
xa, Thoat nudc dang nay khnnb bao dam vé sinh cda khu vue va khéng |
té, nén chidp dung déi vai diém dan cu nhé.

Thoat nudc dang dong chay ty van chuyen nghia la: nudc thai theo du
ong - cong ngam b van Chuyen ra cac tram xu ly, noi thuong €O cac ¢
lrlnh nhan tao deé tang ufdnz, qua trinh. Nudc thai sau khi xu 1y duge x
ngudn tiép nhan gan nhat,

Dé 1huc hién thedt nudc dang dong {‘hay ty van chuyén, nhat thiét phai c
théng cap nude trong nha véi tiéu chuan dung nudc du dé pha lodng v
van chuyen cac chat thai. Rac -chat thai rin phai van chuyen— tach rie
Ngay nay & mot 50 do thi hien dai, c& hé thiét bj nghién rac. Rac nghlen C
dudc van chuyen cung vdi nudgc thai.

J nhiéu do thl Viét Nam, con ton tai cd hai dang thoat nudc trén day IN§
ra con cé Kiu xd tran, nudc thai chay tran trén be mat duding phd, 6 dit v.

6.2. CAC BO PHAN CHINH VA CAC SO D& THOAT NUGC

Thodt nude bao gon cac bd phén chi yéu sau
- Thiet bi ve sinh thu nudc thai va thodt nudc trong nha.
- Mang ludi thodt nude ngoai san nha holc tiéu khu.
- Mang ludi thoat nude ngoai dlfﬁ!ng th.
- Céc tram bom va dng dan cé ap (néu cin).

- Cac cong trinh lam sach va cac éng, cong xa nudc thai da lam sack
nguon.

Hinh 6.1 12 so dd thoat nudc cua diém dan cu v xi nghi¢p céng nghiép.

Tuy thuoc ddc tinh cda khu vue, mang ludi thedt nude ngoai dudng phé
thé dén nhan nudc thai tu mang |udi tieu khu hay mang ludi thoat m
ngoai sén hodc tif mang ludi thoat nude cda ngdi nha, déng thot ca mang |
thoat nudc cua xi nghiép cong nghiép,

Ngudi ta thuong xay dung mang ludi thodt nudc sao cho ty chay. Dé dam |
thoat AUAC tu chay ngum ta phadi phén chia thanh cac luu vuyc thoadt nudce
dit ong - cong theo chidu déc dja hinh. Luu vifc thoat nudc i3 phan lanh |

64



dugc gidi han bang cac dudng phan thay.

Hinh 6.1, S0 40 thodt nudc dé thi va cong nghifp

1- dusng phan luu vue hay ducng phan thuy: 2- céng thest nude san nira;

3- céng thoat titu khu: 4- cong theal nudc Judng pha: §- céng gop ha

vife: 6- cdng gop chinh: 7- eang gap chinh ngeai vi: B- tram ham ehinh:

9. tram xuf 1§ nudc thiiz 10. cong xr: 11+ dudng dnp €6 4p; 12+ tram bain

cuc bai 13- xi nghiép «<Gng nghiep,
Nhifng dean mang [udi dé thu geom nyde thdi th mét hodc vai luu vyc goi fa cén;
20p.
Ngudi ta phan biét cac loai cong gop sau

1- Cc‘ing gép luu vuc: thu gom nudc thai tif cac luu vuc rieng biét.

2- Céng gop chinh: thu gom va van chuyén nudc thai tu hai hay nhidu cény
gop luu vuc.

3- Cong gbp chinh toan thinh phd: dan nudc thai thanh phd ra khai pham v
thoat nudc tdi tram bom chinh, tram xd ly hodc tdi cifa xd ra ngudn tie
nhan.

Pé kiém tra téy rda nao vet ¢an léng trén mang ludi thodt nudc ngudi ta pha
xay dung cac giéng tham (ga).

Pé thu nudc mua trén cac dudng phé nguai ta phai xay dyng cac gif‘ng th
nude mua. Co nhigu loai _giéng thu nudc mua vai cdu tao khac nhau,
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6.3.

Nhl]‘ng cOng thcat nudc co6 thé chui qua song, sudi goi 1a Cong fuén (diul
hoac bic trén cau dudng b, dudng sﬁt roi la cidu can v, v..

Cac cong gép thoat nudc thuong dit noi dia hinh thap va phéi ndi vdi cb
dudng phé sap cho nudc ty chay dugc.

Khi dudong conb phai dit vai chidu sdu qua 16n hodc khong thé dat cong
chdy duac thi phai xdy dung nhang tram bom chuyén bic. Khi phai xay du
tram bom dé van thuyen toan bd nudc thai theo dudng ong cG ap ra tram
ly hoac ra ng,uun tlep nhan thi khi d6 goi 1a tram bam chink.

Cdg cong frinh xi Iy fny trap xd 1§ 13 cdc cong trinh dé lam sach nudc thai
x|y ché bién cin bun. Viéc lya chon bign phap va tinh toan cac Long tri
x|y tiy thudc: luu Iugnb, thanh phan tinh chat nudc thai, nude nguon - |
tn&p nhan nudc thai, cac ddi tuonb st dung nudc & vang ha luu cua xa nt
thai {cap nudc sinh hoat, bai tim, thé thao, nudi ca, tudi rudng v. v...)
nhidu didu kién dia phugng khac.

péi véi @6 thi hodc khu cong nghiép, tram xit |y phai dét ¢ phia dudi d¢
chay, cudi hudng gid chui dao va phai bao dam khodng cach vé sinh an
theo quy dinh cho khu dan cu, cdng nghiép.

Sau khi 13m sach, nudc thai dugc xa ra ngubn qua cac cia xd hay cong xd.
Budc quan trong khi thiét ké thoat nudc 1a thidt ldp so 40 thodt nudc. So 46 th
nudc 1a mat bing cida d0i tugng thodf nudc, trén do thé hién cic bo phin thodt n
(mang Iugi, tram bom, tram xu 1§ v. v...- xem hinh 6.1). Khi chon s d6 th
nudc phél xét tdi cac yeu td; mit bdng quy hoach, dia hinh, quy m¢é do

nguon tieép nhan nudc thai, didu kién dia cht cong trinh, dja chat thay v
thay vén nguodn nudc, cac yéu cau vé sinh, khd ndng dau tu v. v..

CAC LOAI NUGC THAI, CAC LOAI HE THONG THOAT NUGC
Tdy thuéc ngudn goc hinh thanh ngudi ta phan biét cic loai nudc thai sau
4 Nudc thii sinh hoat: theo bin chat cac chat ban dugc chia thanh

+ nudc thai tor khu vé sinh, cic chét ban chui yé"u do hoat dléng sinl
cua con ngudi;

+ nudc thai sinh hoat x3 ra tif chdu ria, giat, tdm, ké ca nha tdm, |
giat cong cGng va do rda san v. v..,

4+ Nude thai sin xuit tao ra t cac ddy chuyén san xuét cong nghi
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Nude thai san xuat dugc chia ra; nudc ban va nudc quy ydc sach.
+ Nudc mua: tao ra do mua hoic tuyét tan.

Nhin chung nudc thai sinh hogt ¢ thanh phan 6n dinh va chita chii yéu 13 céc
chét hiru co dang khéng tan, keo, tan. Néng dd chit ban tiy thudc luong
nudc s dung - tic 13 tidu chuin cip nudc,

Thanh phﬁn néng dd nude thai s3n xuit lai rdt da dang, ty thudc tinh chat
sdn xuat, nguyén liéu va san pham qua trinh cong nghe san xuat, tung khau,
ting thiét bi trong ddy chuyeén sin xudt v. v... Nudc thai san xuit ban c6 thé
chia ra cac loai chita chi yéu 13 cac chat ban hitu co hodc vO co hodc ¢d hdu co
va vé co. Nudc quy udc sach chida it chat ban co thé khong can xd ly va xa
thdng ra ngudn tiép nhan hojc xtt ly so bé va diing lai trong h¢ thong cap
nudc tuan hoan.

Nude mua, theo ban chat xuit x, ndi chung tuong déi sach, nhung cé lic rat

b n {nudc mua dot ddu hay & tran mua dau mua).

Sy khac nhau vé ban chat xuat xt va nong do cac chit ban cua ting loai nudc

thai doi hdi cac phudng phéap xud 1y khde nhau.

Ty thude phuong thic van chuyén céc loai nurdc thadi, ngudi ta phdn biét cac

hé !hﬁn‘g thod! nudc sau

4 Hé thing thoat nudc chung I3 hé thong, trong do tit ca cac loai nudc

thdi dugc dan - van chuyen trong cing mt mang ludi tdi tram xuf |y
hodc xa ra nguon Nhu vay nIu]ng lic mua to, lvu lugng nudc thai s8
ral lan, nong @3 chat ban lai rat thap, mét phan hun hop nudc that sé
X3 ra nguon qua cac giéng tran nudc mua - Cac gleng nudc mua thudhg
dugc bb tri trén cong gop chinh gan nguon tiép nhan (h. 6.2). Gia tri
luu Iuang nudc xa ra phdi duge tinh toan tuy thude luu lugng nudc
ngudn, cac yéu cau didu kién vé sinh, kinh té&.

4 Hé thong thoat nudc riéng: 1a hé théng, trong do hing loai nudc thai
riéng | biét. chida cac chat bin dic tinh kbac ahau, dude dan va van
chuyen theo cac mang |udi theat nudc doc lap. V@i hé thong thoat nudc
riéng hoan toan (h. 6.3), phdi xay dung it nhat hai mang fuai: rmpl
mang dé d3n - van chuyen nudc thai sinh hoat va nudc sin xuit ban,
gai 13 mang Iuor thodt nudc bin; mot mang dé dan - van chuyén nudc
mida va nudc sin xuat quy udc sach, goi ta mang fudi thoat nudc mua.
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Hinh 6.2. So 46 hi théng thodt nudc chung
1- mang ludi duding phé; 2- giéng thu nude muas; 3- céng g6p chinh: 4- giéng
XA nude mua: 5- eBng x3 aude mun: B- musng ranh thu theat nude mu;
7- mang ludi thodt cla xi nghiép: 8- cong x&: 9. tram xt | nudc thai.

Hinh 6.3. S50 do hf théng thodt nudc
riéng hoan toin

I- mang ludi thodt nude sinh hoat: 2- mang budi th

nude mua; 3- duding dng co ap; 4- céng xA nudc

lam sach; 5- cong - mikng xa nude mua vé nuée .

Xuiil quy vdc sach: b- bién gidi dé thj.

TBC: Tram bdm chinh: TXL: Tram x{ 1y nudc thai;

XN, Xi nghigp ebng nghicp.

Nudc thai san xudt ban, chia cic chit ban twong tu nhu cac chat ban troi
nude théi sinh hoat thi duoe dan chung v3i nudc thai sinh hoat trong mal
ludi thoat nude ban sinh hoat. Néu tinh chét cac chat bin trong nudc thai s
xuat hoan toadn khac cac chét bin trong nudc thai sinh hoat va khéng thé :
ly chung vai nudc thii sinh haat thi phai dan loai nudc thai san xudt nay th
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mang |udi rieng biet hodc phai xut ly cuc bé trong xi nghiép trudc khi xa ra
mang |udi thoat nudc ban thanh pho Trong cac xi nghlep cong nghiép, cac
phan xu’éng san xuit tao ra cac loai nuéc thai chita cic chat ban dic tha, doi
hdi phéi xu Iy déc biét thi phai xu ly cuc bd riéng cho titng loai nudc that san
xuat.

Hé t}mng thodt nudc riéng khong hoin cliink la hé thong g giai doan trung glan
trong qua trinh xay diyng hé thong thoat nudc riéng hoadn toan. Voi hé thong
thoat nudc rieng khong hoan chinh, khéng xay dung mang ludi l:hoat nuyéc
mua, nudc mua s& chdy theo ranh, mudng hd ty nhién va dé ra nguon tiep
nhan.

Hé thong thodt nudc mia riéng ¢h. 6.4a) 1a he thong trong dé & nhing diém giao
nhau gida hai mang 1udi déc lap sé xdy dung cac gleng tran - tAch nudc mua.
Tai cac gieng nay khi tuu lugng nho, nudc mua ban nhat sé chay vao mang
ludi thoat nudc ban sinh hoat, theo cong gop chung chay thing ra tra.m xuf ly;
kh| mua to, luu hugng 16n v3 tudng ddi sach, nudc sé tran -qua gleng va chay
thang ra ngudn tiép nhan. Hinh 6.4b bigu thi so do cAu tao cia gieng tran

tach nudc mua. Mgt e
? = T~
! R
L~ | N — =
| % l f
| |
| l 2 I 2 I
I 9 "
| & -_--|/5 ' MGt bong
R LE -
= e e
(AT LA LT
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Hinh 6.4. Sa (5 h¢ thang thod! nudc nia rigng
a) HE théng thoat nudc: b) Gigng trin tach nudc mua
[- mang judi thoal nudc sinh hoat; 2- mang ludi thoat nuéc mua: 3. éng co ap:

4- cong x4 nudc d3 |am sach: 5- gieng tran tach nude: 6- cang x4 nude mua: 7- bign
g18i do thi: 8- lram bem chinh: 9. tram x 1§ nude thai; 10- xi nghi¢p coéng nghiép.
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Moi hé thang thoat nudc déu ¢6 uu nhuoc diém nhdt dinh. Tuy theo tC
didu kién cy the va sa sanh cac mat kinh té - k¥ thuat - vé sinh moi trudng
chon loai hé théng thoat nudc phu hop.

Tang chidu dai mang IUGi theo hé thong theat nudc chung s& it hon khoé
30-40% so voi tong chiéu dai mang ludi theo hé théng thoat nudc riéng he
toan vai hai mang ludi déc Ildp. Tuy nhién chi phi cho viéc xay dyng tr.
bom, tram xu Iy vdi hé thong thoat nudc chung 1dn hon so vai hé thong thi
nuoc rieng hoan toan. Viée xay dung hé théng thoat nudc chung sé ¢6 1gi |
yéu cau chi xit 1y - khii cac tap chét co hoc, ngudn tiep nhan ¢é luu lugng h
khi xdy dyng nhiéu nha cao tang hay mat dé nha cao tang chiém ty I¢ cao, |
la lugng nudc thai sinh hoat da ng ké so vdi hrgng nude mua v. v.,

Ve mit k¢ thuat vé sinh va kinh té thi hé thong thoat nudc nua riéng la

nhat. Khi mua to, nudc mua hodc hén hgp nudc mua - nudc thai duge p
loding - it ban, dudc x3 thang ra ngudn; khi mua nhé, nudc kha ban s& ci
voi nudc thai sinh hoat chdy ra tram xd Iy.

3 cac db thi Viét Nam, hi¢n pho bién loai hé thong chung, trong do mudc th
tir cac khu vé sinh dude xit 1y cuc bo & bé ty hoai, sau dé cling véi nude t2
glat sinh hoat xa ra mang ludi thoat nudc chung dudng phd, tiép theo xa
cAc nguobn nudc mat hay canh déng, hé ao tring,. O nhidu khu nha & con t
tai xi thing, xi hai ngdn hodc ding xi tham déi nuoc Ngodi ra nudc thai c
duge x4 tran k;eu khong diém" qua mat dat xuong cac muong, séng, ao |

hogic tham xudng 16ng dat,
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THIET KE MANG LUGI
THOAT NUQGC

7.1. CAC SO LIEU CO BAN DE THIET KE

péi tgng thiét ké thoat nudc 13 cac d6 thi, khu dan cu, x8y dung mdi hodc
cai tao, khu nghi mat, diéu dudng hodc xi nghiép cong nghiép, cac khu ché
xuat hay khu cong nghiép tap trung.
Viéc thiét ké thost nudc duge thuc hién theo cac tidu chuan quy pham va
huéng dan thiét ké nhu: TCXD-51-72 “Tiéu chudn thiét ké thodt nudc do thi”,
20 TCN 51-84, “Tidu chuin thedt nwdc - mang |udi bén ngodi va cong trinh - Tiéu
chudn thiét k€”... Trong d6 €0 cac tai ligu tidu chudn v@ cac giai doan thiét ké,
chon hé thdng thoat nudc, chon va xac dinh kich thudc cac cong trinh thoat
nude, xac dinh luu lugng tinh todn cia nudc thai, tinh toadn thiy lyc mang
lugi thoat nude, tinh toan cong nghé cac cong trinh xd 1y... Tai ligu goc dé xay
dung dé an thodt nudc do thi va khu ¢éng nghiép la 46 an quy hoach d6 thi
va téng mat béng xi nghiép co tinh den sy phat trién tuong lai. Thoat nudc
dugc thiét ké tdi giai doan tinh toan nhat dinh - 46 1a khoang thoi gian ma hé
théng thoat nudc phai ¢d khéd ndng vin chuyén can thiét va théa man chic
ndng cua minh ma khéng phai d8i mdi hoac cai tao lai. Péi véi do thj, giai
doan tinh todn thudng 1a 20 - 25 nim, doi véi cac xi nghigp cong nghiép
thuang la khodng thdi gian xi nghiép hoat dong cho tdi khi dat nang suat
hoan chinh.
Cic tii lidu cin thiét d& thiét ké 13

_ Ban db dja hinh vdi cac dac diém, cac didu kién tu nhién, digu kién xay

dung cong, trinh

- Céc sé lidu dja chat va dja chat thiy van.

- Cac so liéu khi tugng,

_Céc sb liéu thiy van nguon nudc lan can...
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Mot trong nhdng yéu cau quan trong nhit déi vai thoat nudc 13 dam bao |
nang thoat nudc ciia mang |udi va céc céng trinh véi cac didu kién cho tn
vé luu lugng tinh todn clia nudc thai tdi cudi giai doan tinh toan. Pé xac d
" - ~ » » X - X - £ L k) “n . w & ]
Iuu lugng tinh toan can c6 cac so iéu ve dan s0 va cac did liéu chi tiet ve
nghiép cong nghiép.
$6 dan dugc chon theo db in quy hoach da thi hodc khu vite. $6 dan tinh i«
tily thudc loai nha, sd tang nha, mic dé trang thiét bj vé sinh cda cac n
nha va dugc xac dinh theo mat dd dan sé P tdc 1a s6 ngudi sdng trén mt ¢
vi dién tich {thudng 1a ha) ciia tiéu khu nha g, khéng ké dién tich dudng ph
86 dan tinh toan
N = P Fr (7'])

trong dé

F - dién tich cac tidu khu nha & (ha);

P - Méat d$ dan s6 @ cac @b thi, khu dén cu, thudng trong khodng

dén 700 ngudi/ha.

Luu lugng nude thai sinh hoat ciia cac xi nghiép cdng nghiép dugc tinh rié
theo $6 cdng nhéan, nhin vién phuc vu theo cac ca sdn xuat. S6 céng nhi
nhan vién phyc vy: léy theo s6 lidu thisc té khi cdi tao va Iéy theo sb lidu ¢d
nghe khi xay dung mai,

7.2, CAC SO DO MANG LUGI THOAT NUGC

Mang ludi thoat nuéc lam viéc theo ché dd ty chay va khong day tiét di
ong. Vivay khi chon vo d6 mang ludi thodt nudc phii cin cd vio dia hink, didu ki
dat dai, vj tri tuong 46i cia cdc ngun nubc. ..

Trinh tu vach tuyén mang ludi thoat nudc nhu sau

- Dau tién dua vao cac dudng phén thiay chia doi tuong can thoat nui
(d6 thi, khu dan cu) thanh cac luu viic thoat nurdc.

- Vach cac ‘tuyén cbng gop hru vifc theo nhing noi dja hinh thap va t3
h@p cac cong gop Iuu vuc vé céng gop chinh theo hudng t5i tram xi Iy,

X - - < o
: C:m! cung theo dudng ngan nhét, vach céc mang lusi cong dudng ph
ve cong gop luu viyc.

Vi tri cac tram bgm sé duge xac dinh trong khi tinh toan mang ludi. Tot nhi
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nén dit cctram bom & nhidng ndi tap hgp cac cong gop (nuéc dén tram bom)
c6 cung chieu sau.

Vach tuyén mang ludi hoic chon so 46 mang ludi thodt nudc la giai doan quan trong
nhiit ciia vipe thiét ké thodt nudc, bdi vi né quyét dink todn b gia thanh thodt nudc.
Do su da dang vé diéu kién dja hinh nén khong thé ¢6 s0 46 méu nao ve
mang ludi thoat nudc.

Cac 50 dd thoat nuéc thudng gap trong thuyc té ¢6 thé chia thanh cac loai sau

1) So 8 vudng goc (h. 7.1a): cac dudng cdng gop luu vie duge vach tuyén

2)

3)

4)

theo hudng vudng goc voi huang dong chdy & séng. So dd nay chi yéu
duoc s dung d8i vdi mang Iudi thodt nudc mua, xa thang nudc mua ra
ngudn va khéng can xi ly.

Sg dd chéo nhau {(h. 7.1b): cac céng gop thoat nudc luu vic duge vach
tuyén theo hudng vudng goc véi hudng dong chdy cia song va tap
trung v& cbng gop chinh. Céng gop chinh lai song song vGi song. Ngudi
ta sit dyng so 40 nay khi dja hinh d6c thodi ddn vé phia séng va can
phai x{ ly nudc thii.

Sa dd song song (h. 7.1c): cac cong gop thoat nudc luu viyc duge vach
tuyén song song hoac tao mot goc nhd vdi hudng dong chay g song va
tAp trung nudc vé céng gop chinh, van chuyén nudc thai ve tram xitf 1y,
CBng gép chinh vudng goc vdi hudng dong chdy cua séng. 50 dd nay
dugc ap dung khi dia hinh c6 d6 déc lan ve phia séng vi né cho phép
khic phuc toéc A6 dong chay trong cong qué 16n gay pha huay cong...

So ¢é phin vung (h. 7.1d} pham vi thoat nudc duge chia thanh hai
vung: vung trén va viing dudi. Nudc thai Yfmg trén dudge dan ty chéy‘;
nudc thai tr viing dudi nhd tram bom chuyén bac bom Ién tram xu ly. 9]
méi viing c6 so dd riéng tuong ty nhy so @ chéo nhau. So dd phan
vung dudc ap dung khi dja I:ﬁnh cd dd dbc rit 16n hodc c‘léc khéng déu
tai dong sdng hodc khong the thoat nudc cho toan ving bang ty chay.

5) So db ly tam (h. 7.1e): & so dd nay nudc thai duge xda ly 3 hai hodc mot

s6 tram doc 1ap phan tan 6 ngoai vi d thi. So d6 nay duge ap dung d
nhung ndi dia hinh phic tap va thanh pho 1an.

Viéc phén loai cac s¢ 44 thoat nudc trén day chi la tuong ¢8i. Dé chon so do

~

mét cach hgp ly ¢an phdi nghién ciiu, khdo sat chi tiét vé dia hinh va cac yéu
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té déc thua cia khu vic do thi.

Hinh 7.1. Ciéc 50 35 mang ludi thodt nude
4) Vudng goc: b) Chéo nhau; ¢) Song song: d) Phan ving; ¢) 1

¥ lim hay phan tin.
I- cBng gop thodt nude huy vilc; 2- cnng £0p chinh: 3- bién gidi thedt nude:
4- hign gidi Juyu vitc: 5- ang ap lye; 6- cong xa; 7- céng gép chinh ving trén;
8- cang £6p chiab viing dudi; TXL- tram xd ly: TB- tram hom.

Vide vach tuyén mang Iudi thodt nude & cac d uan

g pho cung rat quan trong
can dam bao chinh xac. Vigc nay ciing tuy

thudc chi yéu vao dja hinh.
C0 ba loai vach tuyén thoat nuéc dudng phd

1) So db bao quanh (h. 7.2a): tic 1a mang ludi d cac dudng phd duge dit
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ban phia bao quanh tidu khu. So d6 nay ap dung khi dia hinh bing
phing, tiéu khu ¢6 dién tich 16n v3 chua cb cdng trinh xay duyng nam
trong do.

o )
W0 \g'\ \Q'ﬁ \qs
1,—4«# s I—'1 Gqf ? Al / ‘ﬁh
-1 v‘/\ - 7 \03
=4
| & Pl
—tr - p——rrf iy / :,—,! 1 ua
> /____..1
A \(]0 | 14 1“1
/ ( /'-/ // ,_/ ,/ il
7 — = i =
a) 6)
]
2

Hinh 7.2. Cic so 46 vach luyén mang ludi dudng pho
a) $d db bao quanh: b) Sa da dit cong phia thdp: c) Sd dé xuyén tieu khu;

[-1jeu khu; 2- nha &.

2) S0 dé dit céng dudng phd phia dia hinh thip cda tidu khu (h. 7.2b). So
dd ndy ap dung khi dia hinh ¢6 do déc tuong doi 16n.

3) So db vach tuyén xuyén tidu khu (h. 7.2¢): cac cbng dudng pho dugc
vach xuyén qua titu khu. So dbd nay cho phép giam dugc chidu dai
mang |ugi, nhung sé gay kho khan cho quan ly.

Khi quyét dinh s¢ 46 mang ludi thoat nudc va so dd thoat nudc téng thé phai
tinh téi trinh tu va cac giai doan xay dung.

Théng thudng khi nghién clfu vé so db thoat nudc phai dé ra hang loat
phuong an co thé c6 4 sao cho thoa man cac yéu cau vé sinh. Viéc lya chon
phuong an phai dya trén cd s tinh toan so sanh cac chi tiéu kinh té kj thuat,
vé sinh mdi trudng va phai thyc hign thiét ké theo ba giai doan ctia nhiém vy
thiét ke.
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7.3. XAC BINH LUU LUGNG TiNH TOAN

Mang ht6i thoat nudc va cic bo phan cua mang ludi dugce tinh todn theo
Ivgng gidy lon nhit - goi 13 luu lugng tink todn cla nudc thai.

Luu lugng mudc thii sinh hoat tuy thudc s dan si dung mang hrdi va
chuan thai nude. Luw long nudc thii cia xi nghiép cong nghigp tay thuoc lu
san pham va tiéu chudn thai nudc san xuit.

Titu chudn thii mudc 1 tong nudc thii tao ra do mot nguoi sit dung hé Hzéng ¢

nudc hoic tgo ra trén met don uf sdn phim sin x‘uﬁ'r ra ciia xi nghigp cong ngh
Tiéu chudn thii nude co thi lay bang titu chudn edp nugc,
Lugng nudc thai chay vao mang Judi thoat nutdce thudong khong didu hoa t)
cac ngay trong tuan hodc theo cac gid trong ngay.
Su khéng dieu hoa duge dae trung bdi dd thi hinh bac thang hodc do thj
lGy nhu trong cap nudc,
Dé xdc dink tu lugng tinh toif, ngoai cac hé sé khéng diéu hoa ngay (K,gd)
$iG (Kp), con phai ding khai niém hé sé khong dieu hoa chung (K.). B¢
tich ctia hai hé sé trén:
Ken = Kiga Ky = Q-M ’ (7.2)
Qe

trong dé

Qumax.s - luu lugng gid 1dn nhat trong ngay thdi nudc 16n nhat,

CQren - luu lugng gid trung binh trong ngay thai nudc trung binh

Hé sb khang didu hda chung déi véi nudc thai sinh hoat tiy thudc luu lug
nudc thai trung binh 3y nhu & bang 7.1 hoic c6 thé theo cong thurc (7.2).

Bing 7.1. Gia trf cua hé sé khéng diéu hoa chung

Luu iurong trung binh 5 10 20 50 100 300 500 1000 5000 v
s han
max 2.5 21 19 17 1.6 155 15 147 144
Ken '
min 038 | 045 ] 05 | 055 0,59 0,62 0,66 0,69 0,71

Ngoai ra, & mét sd nude sit dung dé thi quan hé gida so dan va he sb K
K!an-

Kk
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Luu lugng tinh toan ddc triung cda nudc thai ¢ thé tinh toan theo cic can
thic tap hgp d bang 7.2.
Bing 7.2. Cic cong thiic dé xac dinh Iuu Itgng tinh todn cua nudc thdi

Luu lugmg
Nudc thai Ngdy, m°/ngay Gis, moh Gidy, s
+ Sinh hoat
- Trung binh (TB) Qrg.nga= 9 Ny /1000 Qpy = g Ny / (24.1000) Qrg.¢= & Ny /(24.3600)
tir khu dan <u
- L&n nhat 1Y hu Qimax-nod™ Qg 2 Omax s=
dén ey & Ny Kqg/ 1000 q Ny K,/ (24.1000) q Ny Ken / (24.3600)
- Tu XNGN QTB_ngj= Qm_n= ‘25N3 Kh + OUmaxs = l25Na Kh_ +
[25M, + 45N,] / 1000 +45N,Ky, |/ (T.1000) + 45N K}/ (T.3600)
- Tinha Qiamd = Qrmax.h = [40NgK}, + Qmax s =
tam [40Nz, + 60Ng] / 1000 + B0NgKy] / (T.1000) [40N; + 60Ng] / (T.3600)
+ San xudt Qrga=mM Qurn = MM, /T Qs = M M4/ (T.3.6)
Ghi chu:

g - tigu ehudn théi nude ngay trung binh 1r8n day ngudi i/ng ngd;
Nyg - dan 8 tinh toan;

Ny Ny N3, Ng- 56 cong nhan trong ngay va trong ta cé 56 ngudi lim vige ddng nhal vai i
chuan thii nude tugng dng 25 v 45 lit cho mél nguai;

Ng, Ng, N7, Ng - s& ngudi tAm trong ngay v3 ca ¢ S ngudi lam viee déng nhit véi tigu chul
thi nude 40, 60 lit cho m{t ngudi;

T - s8 gids 13m viéc (rong mét ea:
m - tidu chuan 1hai nudc trén mot den vi sdan pham:
M, M - sé ddn vi sAn pham trong ngady va trong ¢a ning suit cag nhit;

K. Kﬂgd: K.p - hE s8 khong digu hba gid, ngay. chung.

Khi tinh toan mang ludi thoat nudc, dé xac dinh luu ligng ngudi ta thudn
ding khai niém moédun dong chay hay luu lugng don vi v xac dinh the
cong thiic

o= —L , i/sha, (7.3)
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trong 46 P - mat do dan sé trén 1 ha.
Luu lugng tinh toan bing

Quwaxs = qo- F.oKep o (7.4)
trong d8 F - dién tich cac tiu khu nha & trong pham vi thoat nudc, ha.

7.4. TINH TOAN MANG LUGI THOAT NUGC BAN

Mang ludi thoat nudc ban sinh hoat dugc tinh toan vdi mot phan do day &n,
Dieu nay cho phép

1) Tao dieu kién tdt d& van chuyén cac chit ban 10 ldng khong tan.

2) Bam bao théng hai dé loai cac chat khi ddc hai tach ra bty nudc thai.

3) Tac mot phfin tiét dién dy phong dé van chuyén luu fugng vugt qu

gia tri tinh todn.

B day ong dugc dic trung bdi ty 1é gida chiéu cao 16p nusc H va dudng kin
d hay chiéu cao toan phan cda éng - céng (H/d).
Dé tinh toan thdy luyc mang ludi thoat nudc ngudi ta ding cdng thuc don
¢hiy 8n dinh va déu

Q=w.0 ; v=cVRi: (7.5)

, A 2

e B (7.6)
4R 29

trong dé
Q - luu lugng nudc thai;
- dién tich tiét dién udt;
¢ - hé sb Sédi;
v -d8 déc trung binh cia dong chdy;
i -dd déc thiy lue bang d6 ddc long 6ng- cong khi chuyén dong déu;
A - hé 38 sdc can thiy luc;
R -ban kinh thiy lyc (¢ day ¥ - chu vi tiét dién uét), R = o/y ;
g - gia toc roi ty do.

Hé sé Sédi xac dinh theo cong thuic
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c=RY/n, (7.7)

" trong do
1 - hé 50 nham, chon theo bang 7.3;

y - 6 m(, xac dinh theo cdng thic:
y=25Vn-0,13-0,75 VR (3u - 0,1). (7.8)

Trong thuc té chon y=1/6.

Bing 7.3. Chon cc gid tri A,, azvi n

(5ng- Kénh- Muong Ag (mm) an n
Séanh 1,35 90 0,0t3
Bétong va bétong cot thép 2 100 0014
Gach 3,15 . 0,015
Ximang amiang 06 73 0,012
Gang 1 83 0,013
Thép 08 79 0,012
Baténg va Irt wira mat sat 05 70 0,013

Hgé sb stic can thdy luc nén x3¢ dinh theo quy pham- cong thic N. F. Fédorop

L 2i 4, +i‘?— 7.9
A 1368 R Fid (7-9)

(4

trong do
A - 46 nham tirong duong;
A, - hé s6 phu thude trang thai ctia thanh 6ng va tinh chét cla dich ¢
{(nudc thai);
R, - s6 Reynolds, Rp = 4uR/ v ; (7.10)
v - hé s6 nhét déng hoc.
Gia tri cda A, va a; - chon theo bang 7.3.
Viée tinh toan mang ludi thoat nudc thuc hién theo béng va dé thi duoc thi
|4p theo céc cong thic tren.
Khi xay dung mang ludi thoat nudc ngudi ta dang cac loai 6ng - céng cd dar
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tiet dién nhut trén hinh 7.3. Phd bién nhit 13 1oai dng tiét dién tron bdi vi nd
kha ndng van chuyén tét nhit va ché tao dan gian, gia thanh thap.

G,

W

a

SR

N

Hinh 7.3. Cdc dg ng LiEF difn éng, Céng, kénh thodt nudc
at Tron; b) Nita trdn; ¢) Kzah bét: d) Hinh irdng: €) © van: ) Vom.
Cac loai Sng - céng Kin dang con lai duge chia thanh haj loai: fogi ehing va lo

be. Loai tiét dign be - rong véi cic didu kién khdc nhu nhau thi ¢é thé d
nong hay gidm duocchiéu sau dit ong cong.

Khi phdi xdy dung kénh mudng ha thuang ding dang tiét dién cha nhat hoi
hinh thang.

D& don gidn tinh toan ong tron - kénh muong mang ludi thoat nudc ngudi |
dung cie hé s6 phy A va B

¢ Hé s6 A la t} 16 gitta I lugng khi chiy khéng ddy va luu lugng ki
dﬁy 6ng

A = Qunang #éy / Qudy - (7.11)
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4 Hé sé B Ia ty 1 gifa van téc trung binh khi chiy khong diy va van ¢
khi chdy day ong
B = Ukhong diy / Vady - (7.12)
Nhu vay van tc va luu lugng khi chdy khong day & mang ludi thoat nué
duge xac dinh theo cac cong thic
Ukhbng ddy = B-W g (7.13)

Qihéng diy = A-K VT, (7.14)
trong do W, K - 1an Iugt dic trung cho van tdc va luu lugng ddi voi tiét dié
toan phan qiia 6ng - kénh muong (H/d = 1}.
Cic hé 56 A va B ¢6 déc diém 13 ch1 phu thudc do day tuong déi. Hinh 7
biéu thi sy phu thudc ciia cac hé sb A, B véi db diy tuong dbi, ddi vai cbn
tron.

H
— 10
¢ - ikl ik
0.3 : A
- £ : \ / Hinh 7.4, Su phu thufc giia
= *‘—-‘“:—}_»’f\:_/—_-* vin toc va M lugng
os{— 4+ o %\ / hay cic hé s6 A va B
A g8 vdi 46 ddy cia cong
ALy
0.3 n // / thodt nudc
0,11 L
’ ~ ]| _.//
0 02 64 05 08 L0 12

Td dd thi ta thiy trong ong tiét dién tron, van toc 16n nhat va luu lm:mg Ié
nhat xay ra (ng vdi db day khéng hoan toan béi vi khi lam day & phan tré
clia tiét dién tron, chu vi udt sé phat trién nhanh hon so v&i dién tich tiét dié
uét va do d6 ban kinh thaiy luc R bit dau giam, dong thai van tdc v khi ¢
ciing giam. Béc diém nay dic trung cho cic dang tiét dién kénh cb nép day.

Bing ly thuyet da chtmg minh réng, trong &ng tiét dién tron dng véi 4o di
H/d = 0,81 thi van téc s& lon nhét va dng vai d§ day H/d = 0,95 thi luu lugr

53 }dn nhat. Khi d6 A = 1,087; B = 1,16.




7.5. DUONG KINH NHO NHAT. B0 DAY - DO DAC VA VAN THC TiNH TOAI

Khi tinh toan thuy luc mang ludi thoat nudc, theo luu lugng va cc didu ki
dia hinh, ngudi ta xéc dinh dudng kinh éng, 46 déc dat bng va van tée nu
chay trong &ng. Sau dé dung mit cdt doc mang ludi thoat nudec,

+ Duéng kinh nhé nhit cia cdng thoit nudc ban dudng phé khéng du
dudi 200 mm, v6i 6ng tiéu khu - 150 mm, déi véi céng thoat nuée mua -
thoat nude chung khéng duge dudi 250 mm.

4+ Dj diy tinh todn trong cong thoat nudc sinh hoat nén chon theo quy dii
cua quy pham 20 TCN-51-84 va chon theo bang 7.4.

Trong cong thodt nudc mua va thoat nudc chung chon dé diy H/d = 1.

Khi cic ¢éng cung dudng kinh nhung khac d6 day va ca khi khéc dudr
kinh thi noi cdng theo muc nudc (h. 7.5a) va ndi theo dinh cong (h. 7.5%
Néi chung ddi vdi cong thoat nudc ban sinh hoat thi nén néi theo mu
nudc bdi vi noi theo myc nudc sé tranh dugc hién tugng nude dang, t
diéu kién t&t cho viéc van chuyén cdn lo hing.

=T13— ]
E — ]

a)

Hinh 7.5. Noi Gng, cbng thoit nudc sink hoat trong chc giéng thim

a) N&i theo m3t nudc; b) N&i theo dinh cong .

+ Vin the va dd déc. Nudc thii chia nhiéu loai tap chit bdn khac nhau. Phi
cac chét bin khéng tan bao gém 3 céc tap chat bén hiu co va vé co. Ca
tap c]’ca’it hitu co thudng nhe, cé trong lugng riéng nhé nén dé duge va
chuyén trong éng. Nhang tap chat v co (cat, xi, sdi, thiy tinh v8, gac

- v@...) thudng khé van chuyén trong ong va yéu cau van téc ddng chay phi
16n.
Vi vay vén téc tinh toan trong dng céng thodt nuéc phai chon xuit phat t
dieu kién van chuyén cat va cic tap chat v6 co khéng tan khac chifa trony
nudc thai.

Quan sat thay cé ba trang th4i tén tai cua cat trong mang lugi thoat nudc
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1) Khi van téc dong chdy tuang dbi nhd, cat s& ndm yén d day va ta
thanh 16p ling dong gan nhu phing déu.

2) Khi van téc cao hon, 18p cat sé c6 bé mit dang gdn song Cac hat cd
nhé riéng lé tao nén hinh réng cua va dich chuyén dan theo hudn
dong chay.

3) Khi van toc dong chay ting 1én dang ké thi cac hat cat d trang thai |
ling trong dong chdy va khong 6 hign tudng léng dong. Van t6
ddng chay ing véi trang thai bat dau chuyen dich cua hat va tao b
mat ggn song hinh réng cua dugc goi 13 vdn tc ria tr8i. Van tdc don
chdy dng vdi thoi diém suc toan b cac chat, 1dam ching & trang thé
lo hmg— dugc goi la vin tdc ty rila sach hay vin tdc tdi han. Phai cho
van téc tinh toan nhd nhét sao cho bing hodc 16n hon vin tbe tu ril
sach. Péi vai mang luéi thoat nude sinh hoat, van toc tu ria sac

chon theo bing 7.4.

Bing 7.4. Chon do da y tinh toin Idn nhit vi vin téc tinh todn nhd
nhit trong éng - céng thoit nude sinh hoat, nidc mua

Duimg Kinh, VAN t8e vy, (mis) véidd ddy Hid
mm 06 0,7 075 0.8
150 - 250 0.7 -
300 - 400 - 0,8 -
450 - 500 - - 0.9
600 - 800 o - 1.0
900 . » 1,15
1000 - 1200 . - - 1,15
1500 . - - 13
Trén 1500 . x - 19

+ Do dée nhé nhét cia dng- cong thoat nudc sinh hoat ¢6 thé xac dinh bér
cong thitc gan dang (7.15)
i=1/d, (7.15)
trong d6 d - duding kinh trong ctda ong - cong, mm.
Cat chita trong nudc thai dude van chuyén bdi dong chdy va chi yéu & du




day cong nén dé mai mon va pha hity bé mat céng Van téc dong chay c
ldn thi su pha huy s cang rn.zmh Do vay vin téc dong chdy phdi niim hong |
han cho phép: ddi véi ng - cdng kim loai khong duge qua 8 m/s, d6i vai br
cong phi kim loai khong dugc qua 4m/s.

Nhu trén da nm,. sau khi tinh toan thuy e phai thé hién mat cit doc tuy
ong thoat nudc, U mat cat doc phal thé hién: luu kegng, duong kinh, van t
dd déc, d-c;r day ong - cong, chidu dai cac doan cong tinh tedn, cao dd mat
va day cong, chiu sdu dit & ong J cac nit giéng tham. Ty le ngang cua mat
doc thudng chon béng ty 1& mit bang, ty Ie ditng c6 the 13 1:50, 1:100 he
1:200. Theo mdt bing va mit cdt doc cda dd an va thidt k& chi tiét, s& t
h:en thi cong xay dung mang ludi thoat nudc. Hinh 7.6 thé hién mat cit c

tuyén cbng thoat nudc. GKNe2s
A
i Ldp phi thye vit 142 B
~ w 'f‘ 43,22 ¢ 1., ¥ ey
aﬁ? Tuyén cong N2 1 o to’P “fr 1 sdi sziz B 2
~ = £ peal om0t gya 8
3 P '\l‘a‘
.. 2 5 o
r--—-"'--_.___‘ %
~—{. N R | n
‘_—___'_——___. "
d: JW;[EQNISFT;D
§= 25,82 e
lor 7 v =078 ?,a p ;,;” ' 3' 3:';-:' g* 40,57
Fuy voc 3'5_%: 0,65 Misw 0,57 e b H/:: q;,;r
47 ] P 5 ~ S o 5 ) :
‘? _P’ e iy A = 2 o o ) o
day cong - el 5w 83 a3
4 Plad ¥
mar -tfﬂl' 3 e ¥ 3 5.
rﬁ-am_g cach, a 13 | 340 I
2iG 2
Diém tinh toan 1 ' 5 ’ -J? oa 1
Pho A

Hinh 7.6. Mit cif doc tuyén cé'ng thodt nudc

7.6. 8Q SAU PAT CONG THOAT NUGC

B§ siu diit céng c6 dnh hudng rat lon 48i véi gt thanh vd thdi han xdy dung ma
lugi thodt nude. Vi vay phai chon dd sdu dat cong sao cho t8i mitc nhd nhi
Tuy nhién cdn phai xét tdi cac diéu kién sau:

% Bao vé cong khdi bi pha huy bdi tdc ddng co hoc.
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< Bao ddm kha ning ddu néi giira cdc thiét bi vé sinh trong nhi, mang
lugi thodt nudc tiéu khu voi mang ludi thoat nude dudng pho.
<> Nigoai ra d cc nude xit lanh con phai tranh kha ning déng bing trong
cfng. O nude ta hién tugng nay khoéng xay ra.
D5 sdu dit c6ng bdo dim trdnh kh4 ning phd huy cdng do cdc ti trong déng
tarn thoif cda giao théng van tai. Tinh toan tinh hoc cho thay: d6i véi 6ng sanh -
loai dugic sit dung réng 1adi trong thoat nude, tac déng cua tai trong déng tam
thdi cha giao thong vén tai s& gy nguy hai hon khi d6 sau dét cdng nhé hon
0,7 m tinh t3i dinh c6ng. Khi phai dit cong vdi d6 sdu nhé hon thi phai diing
ong véi vat ligu chic hon, nhur 6ng bétong c6t thép ching han.

Hink 7.7, 5o d6 xic dink d8 sdu d3t obng ban ddu ngodi dudng phé
1 - c6ng dudng phd; 2 - cfing san nha hay tiéu khu,

D6 sdu dit cong phai xdc dinkh bing tnh todn, déng thoi voi khi dung mit ct
doc mang ludi thoat nudc. P§ sau dat c6ng ban ddu ngoai dudng pho phai tinh
tdi cac difu kién nbi v6i cong tiéu khu hodc san nha va cde thiét b thoat nudc
trong nha. Do sau dit cOng ban ddu ngodi dudng phé (h.7.7) duge xac dinh
theo cong thirc

H=h+1i{L+1)-(Z -Z,) +Ad, (7.15)
trong a6
F - A6 sdu dit cong it nhat d giéng xa nhat cua mang ludi thoat nudc téu
khu ho#c san nha;

[ - d6 d6c ctia mang ludi cng tidu khu hodc san nha;
L +] - chiéu dai mang luai tiéu khu hodc san nha tir diém (giéng) xa nhdt toi
¢iém ddu ndi véi dudng cOng ngoai phd;




21, Z7 - cao d6 mat dat tuong 1ing tai diém xa nhit cia mang ludi tidu
hodc sén nha va diém dau néi véi dudng cdng ngoai phé;
Ad - higu 56 (hay d chénh léch) gitta dudng kinh céng thoat nuée du
phé va céng tidu khu hodc san nha tai diém diu ndi.

Chon 4§ sau dit cong 16n nhit xnit phat ti kh3 nang va phuong phag
céng (hd hay ngam kin), didu kién dja hinh dia chit, dja chit thiy vir
nhiéu yéu t5 khéc. Véi phuong phap thi cong hd, d6 sau dit céng & dét
khong duge qua 7-8 m, & dat udt 5-6 m. Véi phuong phép thi céng ngim
d6 sau dit cdng it anh hudng dbi véi gia thanh xay dyng mang Iuai t
nudc. Tuy nhién gia thanh xdy dyng &3t cong theo phuong phap nay rat 4
Vi tri cong thoat mudc theo mat cit dudng phai dugc xem xét ciing véi ¢
thong céng trinh ha tang khic ngAm dudi dit nhu éng cip nuéc, cong th
nudc mura, cap dién, thong tin dién thoai, éng khi dét... Mang luai cong tt
nude nén dat song song vai dudng do xay dung va & phia cé it ¢ong trinh
dyng ngam khéc, nhung lai nhidu nhanh thoat nuéc t tidu khu, ng6i nha.
thé dat cong thoat nudce & gita dudng phé. Khi chiéu rgng dudng phé 16n |
30 m cb the d4t cdng thoat nudc & hai bén dudng.
O céc db thi 18n véi cic chu vugt ngﬁm hién dai, cdc mang ludi cong tr
ngam trong d6 c6 mang ludi céng thoét nuéc, nén dat chung trong hadm ng
tunen.

7.7. CAU TRUC MANG LU3I THOAT NUGC

Céu tric mang ludi thoat nude phai dugc thuc hién sao cho théa mén va d
bdo cac diéu kién thiy e tdi uu trong cdng. Céc quy téc co ban dé ciu t
mang ludi thoat nudc 13
¢ Cac tuyén cdng thoat nuéc phai dit theo dudng thdng. Phai dit
giéng thim & cac diém ngodt cia mang ludi, & noi thay déi d déc
dudng kinh, & cic diem n6i mét 58 tuyén,
¢ Vén toc tinh todn & cac nhénh bén phai nhé hon so véi van toc &
céng g6p chinh.
¢ Cac diém ngoit va cac diém diu ndi gifla tuyén dén va tuyén di tl
huéng dong chay phiai tao mét goc bdng va 16n hon 90°
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CAU TAO VA XAY DUNG
MANG LUGI THOAT NUGC

8.1. NG VA cONG THOAT NUGC

Ong va cong thoat nudc duge At trong long dat vai nhitng didu kién dja cha
thily van rat khac nhau va thuang vGi 4o sau lon. Dé thai gian phuc vy dug
ldu dai va tin tudng trong quan ly, vat liéu dung dé xay dlmg mang ludi thoa
nudc cin phai théa man cic yéu ciu sau: chic, khong thim nuéc, ben d
chong dugc 4n mdn va sy mai mon, tron de gidm stc can thiy lyc va vé gii
thanh phai ré. Pap ung dugc nhitng yéu cau trén 1 cac loai duong cmg sanl
sif, béténg, bétdng ¢dt thép, ximang amidng cling nhu cac loai 6ng bing gach.

Trong thai gian gan day dé xay dung mang ludi thoat nudc ngudi ta con duiny
ong chit déo, Déi vdi nhiing dng thoat nudc cb ap thudng su dung ong gan,
va ong thep.

& Ong sinh (h. 8.1) dugc san xuat cé mleng loe, chiéu dai mét doan on
0,5-1,2 m, dudng kinh 50-600 mm. Ong sanh dugc ding dé xay dun
mang ludi thoat nudc bén trong céng trinh cling nhu mang udi thoa
nudc san nha, D& dan nudc thai cb axit nguu: ta ding ong sanh dug

sdn xuét b cao lanh chéng axit va phy gia chong &n mon,
1 23 4 5 2z &

h/}ﬂ'll/ﬂl/[lll. IIIIEIIND
|

B R e

a}
Hinh 8.1, Ong sanh

) Hinh déng ch’uﬁg: b) Méi néi bing vita atphan; ¢) MSi ndi bﬁng vila ximing ho@c ximing amidng

- diu tron: 2 miéng loc; 3- vila atpban; 4- sgi gai b§n chit tim bitum; 5- vira ximing amidng.




¢ Ong béténg (h. 8.2) duoc diing dé xay dung cac tuyén céng thodt 1
tu chay, dugc sdn xudt véi cdc cd dudng kinh 200-600 mm, con
bétdng c6t thép (h. 8.3) dudng kinh tdi
2000 mm. Chat lugng cuia ong béténg
va bétong cot thép phu thudc vio %WI FZEZW
thanh phan vat lidu va phuong phép
san xuat éng. Dé san xut bng ngudi ta
ding via bétong mac 300 trd lén. Ong r777 77T
¢6 thé c6 mot hay hai l6p cbt thép .
miéng loe hodc c6 dau chd va duge san
xuat bang phuong phép ly tam. Hinh 8.2, éng bétbng

Hinh 8.3. (5313 bétong cot thép

¢ 6ng ximing amiing khéng ip dugc ding dé xay dung cdc cong th
nuée ty chdy, duge sin xudt hai ddu tron dudng kinh 100-600 mm, |
ong ximang amiang bing ong long.

$ 6ng gang dugc ding khi dudng ng thoat nudc [Am vigc ¢6 ap hoac
chay nhung phai vugt qua cac chudng ngai vat nhu vuot qua dud
giao théng... Ong gang c6 duéng kinh 50-150 mm ¢4 miéng loe, con |
can dén dudng kinh 16n hon thi ding Gng gang cap nudc c6 dudng ki
100-1200 mm.

% Ong thép rdt it khi ding d? xay dung mang luéi thoat nudc.

M&éi nbi éng trén tuyén thoat nudc ty chay khi diing 6ng miéng loe hay du
ong Iéng dugc nhét day bing sgi gai tam bitum va vita dtphan, ximi
amidng hay ximang cat. Sgi gai tdm bitum dugc nhét d3 y 1/3 -1/2 chidu s
khe hd ciia m6i néi sau d6 48 ddy hodc nhét day bang cac loai vita sau
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¢ Vila itphan )3 hon hgp gom ba phan trong Iugng atphan va mét phan
trong lugng bitum hodc¢ nhya dudng. R6t vda & dang 1ong nay vao dau
khe hd giita miéng loe (dng 10ng) va diu tron clia éng.
Mai ndi véi vita atphan nay vita déo lai vita cé kha ning chong tac ddng
hoa'hoc cua nude thai (h. 8.4).

b)

Hinh 8.4. N6i 6ng biing vila dtphan
a) Vi ng c6 miéng loe; b) Vi Sng 10ng
1. dudng Bng; 2- vila atphan; 3- trét Kin (xdm) bang s9i
gai bén chit tim bitum; 4- Sng 1ong.
¢ Vila ximdng amiling 13 hén hop 30% sgi amidng va 70% xunéng mac 300
trd 1én (tinh theo trong Iu‘qng) Trude khi trat vao mdi ndi, hda tron véi
10% nudc theo trong luqng ctia hdn hgp sgi va xlméng Vita dl.tQC trat
vio khe hd cia mbi ndi va duge bdo dudng bﬁng dit Am aé méi ndi
khéng bj nit.
¢ Vita ximing cat 4 hdn hgp ximang cat theo ty 1€ 1:1.
Khi nuéc ngdm hodc nudc thai cé tinh xdm thuyc cao phai ding ximdng chong
axit. '
M&i ndi vm via xtming amu’mg va ximdng cat ¢6 dd cing cao, vi vdy dugc
ding A2 noi dudng ong trén nén on dinh chic chin.

Céng cb thé duqc xay dung bing gach, cac tam op béng sanh va bétong cbt
théep. Ngay nay cbng bing gach it dugc sd dung. Két ciu ctia cong betong ct
thep phu thudc vao kich thudc va phudng phap thi cong, <d thé 13 db toan

khéi hodc Iip ghép.
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8.2. GIENG THAM TREN MANG LUSI THOAT NUGC
Dé kidm tra va tAy rira mang ludi thoat nudc ngudi ta xay dung cac gi
tham. Giéng thdm dugc chia thanh
<& Giéng thim tha‘ing: dugc xay dung trén nhiing doan éng thgng {du¢
kinh va do déc dit ng khong thay ddi) Khoang cich gida cic gif
35-200 m (dudng kinh éng thoat nudc cang 18n thi khoang cach gida
giéng cang ting).
¢ Giéng ngodt: duge xdy dung & nhdng vj tri ¢6 sy thay ddi 4 déc
_ -émg hodc dai hudng trén mit béng.
¢ Giéng nut: dugc xay dyng & nhdng vi tri ndi dudng ong thoat nudc 1
nhau.
¢ Giéng kidm tra: dugc xay ding & nhitng vj tri néi dudng dng thoat nu
san nha (tidu khu) hodc caa cac nha may, xi nghiép véi dudng ong the
nudc dudng phd,

I'I 1
Z — e _2
g == {00 ~ 0 — 3
—

x4 Hinh 8.5. Gifng thim tron bing
bétdng cot thép
1- ni'p giéng;

2- dd hodic gech x3y (42 didu chinh)
khong nhicu hon bdn hang;
T 3- vong 43,

i 4- ¢ gi€ng trdn 6 duong kinh
ot !"'_'.;3--,-1 : 700 mm cao 300-600 mm;:

{908 S- tran giéng;

AT AN N AN R S

T
s a¥

5 G- thin giéng tron ©6 dwong kink
100 mm;

7- &4 hodc gach xiy chén:

|| %@
L83

1900
|

lﬂ 8
-y

8- diy gicng:

9. 1ép d¢m:

b

10. bae Izn xudng gi€ng.

LY

90



Giéng thim c6 the dugc xdy dyng bang gach hojc bétong cot thép l&p ghép
Trén mat bing, giéng c6 thé la hinh tron, hodc hinh chﬂ nhat. Trén hinh 8.5
cau tao clia mot giéng nit don gran nhat. Giéng bao gém céac bd phan chinh IZ
ngan cong tac hinh try va co gieng dugc xay dung tif cac -Chl tiét bétong cd
thép diic sin, gach va cac vat lidu xay dung khac. Co gleng cd dang hint
tron, dudng k;nh khong nho hon 0,7 m. Chiéu cao cia cb gleng phu thudc vac
chiéu sau 43t 6ng.

Ngéan céng tac €6 mit bang 1a hinh tron hay hinh chi nhat, néu 13 hinh tror
duang kinh khéng nhd hon 1m, néu [a hinh chd nhat chiéu dai la 1m, cor
chidu rong bing dudng kinh cia dng thoit nudc 1on nhit chdy dén gién;
cdng thém 0,4 m.

B& phan quan trong nhat cia gleng la mang h& néi cac dudng 6ng thoat nudc
Phin dudi cia mang hd c6 dang nifa tron con phén trén Ia tuong thdng ddng
cao bang dinh éng, xung quanh mep mang hé phai tao 46 déc : = 0,02-0,0:
hudng vé phia long mang. Mang cila giéng ngodt va giéng nut can dam b
dé tran cong déu dé& khong tao nén dudng dang nudc khi néi tiép cac déng
chdy véi nhau. Mang thudng dugc xay dung bing mang bétong mac khdng
thap hon 100 ding ximang podcling va cac phu gia chong tham, sau d6 pha
trat via va duqrc danh mau.

Giéng mit thudng phiic tap va da dang nhat la khi dudng kinh ong thodt nud

In. Ngudi ta thuong xay dyng cac giéng nut theo dang 6 nhiéu goc bany
gach (nhu thé c6 thé gidm dang ké kich thudc clia giéng, xem hinh 8.6).

>§‘ﬁ/u/ -~ ‘r':r \
.7\1' .f/ ’.’/:u H?*}éf
ot i U ?
X A RS il Hinh 8.6. Giéng thim c
2 SN gt t 3 P
AN -\ % N\ Zay xich W t'cl.' i Mnpes- nhigu goc tré
s . Wy o ) : N
] ~he 1250 = o
P ke ;',{_, 88 mit bing
sy S ——pr— - _|..b_r_..____
'Fégl et 5.9 et IF C
- 17/
F "—‘i'f:‘f'z T %s e A
2 L | FSLaLN T j
r‘:‘.. : //// /IL_‘__-"__‘_/F/AJE:/
Fal /1///;.'/".- e x L
- 5w 2580 10—




Giéng tdy ria dugc xdy dung 6 nhiing doan diu cia mang ludi thoat m
diing dé tiy ria dinh ky mang ludi chéng 1ing dong cin. Gidng tdy rda d
bo tri cac thiét bi cho phép tich ldy nudc day giéng va x4 nhanh nuréc dé

rua dudng dng thoat nuéc.

Giéng chuydn bic 4 ndi cic dudng ong thoat nude c6 dé sau dit éng Kkl
nhau (xem hinh 8.7), Khi dudng kinh éng thoat nudc dén 500 mm va ch
cao chuyén bac tdi 4m, giéng chuyén bac duge xay dyng dudi dang dap t
mat cat thye dung cé ho tiéu ning. Giéng chuyén bac ¢6 thé duge xay duy
bing gach hodc bing béténg cot thép. Khi cé nudc ngam, tudng ngoai «
giéng phai dugc trat bing via chéng thAdm cao hon muc nudc ngam cao ni
0,5 m.

Hinh 8.7. Gifng chuyén bic voi
bng titng

1- nip giéng;

2- bac Ién xudng giéng;

3- sqti gai bén chit 1im bitum:

4- Sng ding;
5- thép tim:

6+ cic dinh kep 82 gia of gilng;

-| 0 — 7- nén 46 bing b&tdng toan khdi
o DL, G méc 200
ﬁl *:

be—— 180 e
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8.3. ONG THOAT NUGC QUA CAC CONG TRINH VA CHUGNG NGAI VAT

Phuong phap dUa dudng ong thoit nuéde Vugt qua cac chudng ngai vat (song
cac cong trinh ngam, dudng 5t8, dudng st va céc céng trinh khac), phu thud
vao khaéng cach gida mang lugi va chudng ngal vt theo chidu ding (su kha
nhau vé cao trinh). Khi sy chénh léch nhau vé cao trinh khéng 16n, hdp ly ha
ca la xay dyng doan vugt dudi dang diuke (h. 8.8),

| /
-—I;'i,‘_'?,'i‘ r"—‘-; ; -
Zl& Illll é é : 3
'_“L._II".J. = 1.’-._'“__'!i|
| 1
L I e e el ‘]"__—— B = J
R = S
’ 1 ] 1z
T e ] : |

Hinh 8.8. Diuke (6ng ludn;
1- ngan trén (giéng don vio divke); 2- Sng x4 sy ¢d:

3- ngin dudi (giéng ra khoi diuke) 4- cac dudng Ong ludn.

Piuke theo quy dmh khéng nho hon hai ong ludn dit dudi chudng ngai va
duge lam viéc vdi tiét dlen chay day (nhu ong cd ap), ¢ ngdn dén nudc vac

diuke. Nudc thii chuyén ddng theo dudng dng dudi tic dung cda ap lyc dug
tao ra sy chénh léch nhau vé cao trinh myc nudc trong ngdn dén vao diuke vi

ngan ra khoi diuke.

Khi éng thoit nude gép cac trién dat thap subi cao, hd dat lon thucng td chi
doan vugt dudi dang ong tu chay, dugc dit trén mot cai cau goi 13 cau can vi
thudng két hop lam cau giao thong.

Khi ong thoat nudc dit thdp hon cac chudng ngai vat (duong giao thong
ving dit cao) doan vugt thudng xdy duyng dudi dang ong ty chay dat ludr
dudi chudng ngai vat. _

Tuy thuge vao chic ning, cudng do va ddc tinh glao théng vén tai tren ma
duong ma doan chuyén c6 thé 13 6ng dugc gia ¢b, hodc didt trong Sng bac
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8.4.

(6ng lang) bing thép hodc 14 tunen.
Hinh 8.9 la doan chuyén dudi dudng sit ding ng bao.

Hinh 8.9. Pogn chuyén dudi Audng st (trong dng bao)

I- ong thép d = 700 mm. 6= 12 mm; 2- Sng gang d = 350 mm.

XAY DUNG, NGHIEM THU VA QUAN LY MANG LUGI THOAT NUGC

Xay dyng mang ludi thoat nudc lién quan tai khéi lugng 16n cdng tac dat
tay thugc vao viéc st dung thiét bi.

Mang ludi thodt nudc c6 thé dugc xiy d wng theo phuong phip hd hay kin (tAm chi
va khung dao).

Khi st dung phuong phip hd, hao co thé duge dio véi thanh xién hodc thar
ddng. Trong trudng hgp hao co thanh thing ciing thi can phai gia c8. Miic ¢
gia c& thanh hao phu thudc vao chibu siu cla hao, tinh chit cia nén dét
nudc ngém.

Phugng phip kin dugc stk dung khi dat duding 6ng thodt nudc qua dudng giz
thong ¢6 cudng d giao thong ldn ciing nhu khi chidu sau dat ong 16n.

SG dung tam chdn cokhi (h. 8.10) 13 bién phap thi cong tién tién khi dan
phuong phap dao hao kin.

Tam chin bing thép 6 dang hinh try di chuyén trong nén dit tao nén duan
ham va ngudi ta 5p mat dutng him ndy bing béténg hay gém. Dé tim chi

-

~di chuyén trén nén dat ngudi ta si dung kich thiy lyc, gia d8 khung dua va

khdi 6p cia dudng hdm. Dt da dio duoc dua lén cic vagon theo dudng hai
ra cla va dugc nang lén mat dat.

Khi xd3y dung mang Wéi thoat nudc phai ddc biét chi ¥ tai d6 déc dst én
theo thiét ké. Dé dit doan éng thing theo dé déc thiét ki trén cic giéng thar
chinh ngudi ta dt cic khung dinh vi véi cac thuée ngdm cé dinh kidu cha.
(h. 8.11).
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Hinh 8.10. Tém chin dé it Audng dng khong can dao hao
1- tring ciia Qudng him bing bétdng hay cic tam Op: 2- bang 1ai; 3~ dong ca dién;
4. kich thiy Iyc, 5- hinh try biang thép; 6- mii nén hink cén phia trude; 7- cic ludi
dao cél c6 the thao duge; B- vagon.

Hinh 8.11. Pit dudng dng thodt nudc

1- khung dinh vi: 2- chét gil: 3- thude ngim <& dinhi4- day dei; 5- thude té di déng: 6- tuyén
ngim; 7- diy kéo (heo Iryc hio; 8- vit nhd; 9- cao trinh ddy gieng; 10- bétdng dém.
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Tuyén ngdm can phai didu chinh dé ¢6 d6 déc bdng dé déc cvia dng dugc A3
D4t 6ng dugc tién hanh tir giéng phia thip lén giéng phia cao. Vj tri clia m
ong dat xubng hao dugc diéu chinh nha thuéc di déng vdi chiéu cao H, bin
406 chénh vé cao trinh gitta dudng ngim va long dng, D¢ thing clia éng duc
kiém tra bédng sy di chuyén day dqi treo trén sgi day kéo theo truc ciia hao v
o dinh vao céc khung dinh vj.

Sau khi dit 6ng xong ngudi ta tidn hanh chén cac méi ndi gilda cac Ong.
Nghiém thu mang ludi thoat nuéc bao gdm viéc xem xét bén ngoai cac b
phan cia mang ludi, kiém tra cao trinh 1dng éng bing cach do cao trinh v
thu thuay luc mang ludi. Khi (‘mg thoat nudc dit thép hon muc nudc ngﬁm th
thit thiiy lyc duge tién hanh bing cach xac dinh lugng nudc ngam thim va.
mang ludi thoat nude. Pudng éng duge coi 13 dat yéu cau thi thiy lyc né
lugng nudc tham vao Adt hoic lugng nudc thim vao mang ludi khéng vug
qua gia trj dugc quy dinh trong quy pham.

Quan 1y mang 1udi thoat nudc vé ca ban bao gdm cic vige quan st mang ludi
lam sach thudng xuyén théng tic sia chia mang Iudi va gidi quyét s cb
Lam sach thudng xuyén (lam sach duy phong) thudng diing qua ciu (h. 8.12
hodc ding tam chdn hinh try. Théng tic mang ludi thoat nude nguai t:
thuong diing cac sgi day kim loai, cac loai truc cong hofic nhing can tong
hop.

e

T
-
h‘

W R
L L) L

“uF W

Hinh 8.12. Lam sqch dudng bng thodt nudc bing qud cdu

Lam sach thudang xuyén nhim muc dich dam bio sy lam viéc binh thudng
ciia mang ludi thoat nuée,
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MANG LUGI
THOAT NUGC MUA VA
THOAT NUGC CHUNG

9.1. CAU TAO VA THIET KE MANG LUGI THOAT NUVGC MUA

Khi vach fuyén mang ludi thodt nudc mua trén mat béng can phai biét 15 di:
hinh, so d6 quy hoach va su bé tri cic cong trinh ngam. Nhing nguyéw tiic vacl
tuyén mang ludi thoat nudc mua cung tuong k nhut nhiang nguyén tic vach tuyé
mang ludi thoit nudc sinh hoat. pé gim

bot tiét dién va chiéu dai ong thoat f = 5

nudc mua, cin phai vach tuyén mang lel""

ludi thoat nudc theo dudng ngdn nhat A
dén cac séng hd, kénh muong. Khi ‘l;g|..

chiéu rong cua dudng ph6 dén 30m, «é S

cdng thoat mtéc dugc dat & gida dudng. i 0 B3

Khi chidu rdng cia dubng lon hon, [ Lo L ﬁ‘}
cong thodt mudc cd thé duge dat & ca I IL-—dmo/ \3 &
hai bén dudng pho Cong thoat nudc 4—!20:-l

dugc xay dyng béng béténg cot thep
hojc 1dp ghép tif cac cAu kién dic sin.

Nudc mua duge nhan vao mang ludi
thoat mwc kin qua giéng thu nudc
mua, 13 giéng tham c6 them song chidn
ric. Trén mit bang, giéng thu nudc
muta ¢6 dang chid nhat (0,7 x 0,9 m) hay
dang tron (dudng kinh 0,8 m).

Trén hinh 9.1 13 giéng thu nuéc mua  Hinh 9.1. Giéng thu nudc mua
dang trén bing bétdng cbt thép. Cac bing béténg cot thép
giéng thu nudc mua dugc bo tri & mép
dudng cach nhau 50-80 m.

- ~ o - - £
1- via hé; 2- song chan rac; 3- nhdnh noi.




9.2. TINH TOAN MANG LUGI THOAT NUGC MUA

Luu ltgng ding dé tinh toin mang ludi thodt nudc mua duge xac dinh ¢
cong thire

Ou=qFwy, {9.1)

trong 46

4 - <udng dé mua (I/s.ha);
F - dién tich liu vuc thoat nudc mua (ha);
v - hé sb ddng chay.

9.2.1, PAC DIEM cUA DONG CHAY NUGC MUA

Dic diém cia mua 13 tAp trung nuéc tao thinh dong chdy; luu luc
nudc mua chdy trong mang ludi thoat nude mua din dan ting lén @é |
dén luu lugng tinh toan. Néu quan sat mét trdn mua ching ta s& thi,
thoi doan ban dau cda tran mua luu higng chdy vao mang higi nhéd h
tuu tugng tinh todn (Q, < Q). Hién tugng nay duoc goi la su chdm tré ¢
dong chdy nudc mua. '

Goi 1 sb gida Iuu lugng chdy vio mang ludi & thoi dogn ddu (Q.) vii huu luy
tinh todn (Qu) 6 hg $6 chdm ciia dong chdy thi h¢ s6 nay thudng nhd hon 1
[Qc/ Qul<1, (9.2)
Diéu nay thdy r6 khi xuét hién nhing trdn mua to véi thdi gian m
ngdn, nudc mua b nhilng didm xa cia leu vyc chuta kip chay dén ti
dién tinh todn thi mua 4?5 nging (tanh). Chi khi xujt hién cac trén m

kéo dai, cudng d§ mura én dinh thi @, = Q, , khi 6 hé sé cham ctia don
chay la 1.

9.2.2. PHUONG PHAP CUONG DO GIOI HAN

Khi xac dinh luu lugng tinh todn nudc mua ngudi ta gia thiét rﬁng: th
gian mun chinh bing thoi gian dé nudc mua 12 didm va nhit trong luu vyc chi
dén tift difn tinh toin, noi cach khac Ia hé s6 cham cia dong chdy a1, &t
F '

Qe=Qu=qFy. ¥ | (9.3)

Nhu vay, thi gian mua tinh toan chinh 13 thy; gian tap trung nude muy
tir diem xa nhét tgi tidt dién tinh todn. Xsc dinh Iuy lugng tinh todn nu
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mua ciin cul vdo thoi gian tip trung nudc mua duge goi 1a phudng phdp cudng
2idi hgn.
9.2.3. THOI GIAN MUA TINH TOAN
Thei gian mua tinh toan dugc xac dinh nhu sau
ty=ty+t, +1,, (9.4)
trong d6
ty - thai gian tap trung nudc mua trén bé mit ti diém xa nhit dén rinh
phu thugc kich thudc dja hinh cda luu vye, cdong df mua va loai ma3
phu.
Theo L. T. Abramov

06 0.6
ki il 9.5)

b

70,3 j0,5_ 10,3
g day, Z, n, |-hé s lép phu, hé s0 nham va do déc be mait tap truny
nudc mua; i - cudng 46 mua (mm/ph); /- chieu dai doan nudc chiy.

Cong thic xac dinh 1, 4p dyng cho cac bé mit tap trung nudc mui
da dugc san nén khéng c6 ranh, ludng.

Khi tinh toan so b t, ¢ thé dugc lay nhu sau:
4 Néu bén trong tidu khu khéng c6 hé thdong thoat mutdc mu
t = 10 phiit.
¢ Néu bén trong tiéu khu ¢é hé théng thoat nudc mua ty = 5 phiit;
t, - thai gian nudc chay trong ranh,
t,=125.1,/v,, s, (9.6)

5 day Iy, vy - chigu dai, van téc mtdc mua chay & cudi ranh; 1,25 - h
sb tinh dén sy ting din van toc ¢liia dong chay nudc mua tu lic v, =
dén hic dat duge van téc & cudi ranh;

to - thoi gian nudc chéy trong dng dén tiét dién tinh toan.
=M [ / Ug » 5, (9 7)

g day lo, U, - chidu dal, van tdc nudc mua chay trong ong, M- hé s
tinh dén su cham tré cia ddng chay nudc mua va duge ldy nhy sau:




M = 2 khi dja hinh ¢ta htu vuc thoat nude mua bing phing;
M= 1,2 khi dia hinh cia luu vyce thoat nude mua dée, iy > 0,00!

9.2.4. CUGNG PO MUA

Cudng dé mua dugc xédc dinh theo cong thic sau day cida Lién Xa {ca)

4={20"0(1 +ClgP)] / 1, (9.8)
trong dé

1, C - nhing dai lugng phy thude dic diém khi hau cda ting viing;

20 - cudng A0 mua ing véi thoi gian mua 20 phit clia tran mua
chu ky Mp lai mot 14n trong nam (day 1a dai luwgng khéng dgi -
tiing ving da biét);

P -chu ky lap lai trdn mua tinh todn chinh béng khodng thdi gian x

hién mot trdn mua vugt qua cuong dé tinh toan {nam).

£ -thoi gian mua tinh toan (phit) duge xac djnh theo cong thiic (9.4).

Theo tai ligu: "Céng thilc tinh cuong 26 mua khi thiét k6 ne théng thodt n

mug & Vigt Nam " (Tuyén tap cdng trinh cia Vién kj thujt xay dy

Moxkva s6 110 - 1975), I. A. Karelin va Trin Hiu Uyén da dua ra cOng th

sau

9=135"g20 (1 + ClIgP)] /(t + 15) " (9.9)
Theo tai liéu "Phuong phip va két qud nghién ciu cudng 48 mua tinh todr
Viét Nam", Vién khi tudgng thay vin - 1979, vai <& liéu cda 47 tram th
d&i mua, bang phuong phap hoi quy tac gid Trdn Vigt Lidn 43 dua ra ci
thirc sau
4=1[20+b)"q20 1 + CInP)] /(t + b)" | (9.10)
Néu b = 0 ta s& c6 cong thiic (9.8).
Néu b = 15 ta s& c6 cong thic (9.9)
Gia tri cia cdc théng s8 B, C, n va qgp cia 47 tram duge ldy & bar
(9.1).

Khi xéc dinh cudng d6 mua tinh todn cho mdt vang nao dé cin tui
theo chi dan ctia quy pham.
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Bing 9.1. Gid trj ciia cdc théng sé b, C, n, g9

58 Tén tram Céc théng 53 Ghi chu
1T b C n g2
{ | Bac Can 25,66 0,2615 09142 256.6
2 | Béc Giang 26,92 0,2158 0,7082 4234
3 | Boldc 272 0,2251 1,0727 328,9
4 | Ban Mé Thudt 12,09 0,2139 0,8096 2247
5 | Cira Tdng 49,95 00,2999 0,7369 2349
6 | CaMau 13,29 0,2168 0,8872 3105
7 | D6 Luong 2 61 0.2431 0.6666 3038
8 | ba Nang 2,64 0,3074 0.5749 2265
9 | Ha Giang 19,03 0.2115 0,7862 2696
10 | Ha Bice 19,16 0,2534 0.8197 2670
11 | Ha Ngi 11,61 0,2458 0,7851 289.9
12 | Héng Gai 11,13 0,2433 0,7374 3036
13 | Hoa Binh 11,3 0,2404 0,8016 2950
14 | Hung Yén 18,32 0,2513 08158 280,7
15 | Héi Duong 15,52 0.2587 0.7794 275.1
16 | Ha Nam 19,66 0,2431 08145 2740
17 | Hué 4,07 0,2603 0,5430 2393
18 | Lao Cai 15,92 0,2528 0,8092 266,3
19 | Lai Chéy 11,64 0,2186 0,7446 2254
20 | Lién Khvong 31,52 0,2321 1,023 2409
21 | Méng Cai 25,24 0,2485 0,7325 3426
52 | Nam Binh 1,73 0,2409 0,7607 252.7
23 | Ninh Binh 17,01 0,2477 0,7945 3105
24 | Nha Trang 12,90 0.2738 0,8768 156.4
25 | Phi Lién 21,48 0,2530 0,8434 2834
26 | Playcu 19,06 0,2329 0,899 2422
27 | Phan Thiét 20,01 0,2533 0,9064 187,0
28 | Quang Tri 6.21 0,2513 0,5843 216,3
29 | Quang Ngéi 24,51 0,2871 0,7460 2695
30 | Quy Nhon 14,61 0,2745 0,6943 216,3
31 | SaPa 6,58 0,1781 0,6075 1738
32 | Sonla 12,45 0,2489 0,8677 2173
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Bing 9.1. (tiép)

86 Tén tram Céc théng s Ghi chd
1T b 52 n q2%
33 | Son Tay 8,51 0,2314 0,7403 298,0
34 | Séc Trang 20,05 0,2291 0,9281 261,9
35 | Tuyénquang 28,87 0,2483 09316 2744
36 | Thai Nguyén 17,47 0,2570 07917 3825
37 | Tam Pdo 3,42 0,1650 06693 3460
38 | Thai Binh 17,85 0,2497 0,7870 305,6
39 | Thanh Héa 11,10 0,2730 0,7003 262,1
40 | Tay Hidu 13,54 0,2506 0,7785 247,7
41 | TuyHéa 3,57 0,3400 0,6972 197.2
42 | Tan Son Nhat 28,53 02286 1,075 3024
43 [ VietTn 20,04 0,2480 0,8076 306,6
44 | Vinh Yén 17.81 0,2451 0,8267 2794
45 | Van Ly 19,12 0,2491 0,7708 2873
46 | Vinh 14,87 0,2827 " 0,6780 279,
47 | Yén Bsj 21,64 0,2367 0,8362 2934

9.2.5. HE s6 DONG CHAY

Ty s gitta lugng nudc mua chdy vio mang ludi thodt nudc mua so vdi hugr
nudc mua roi xudng goi la hé sé dong chdy
V=4c/br (9.11)

trong do gy, 4. - Iugng nudc mua rdi trén dién tich 1 hécta va higng nué
mua chdy vao mang ludi thoat nudc mua ti 1 hécta fiy

Hé s6 dong chay phu thudc vao tinh chit, dé déc bé mit phd, cudng d
mua, thadi gian mua va dudc xac dinh nhu sau:

w=27g5. g% %1, (9.12)
trong do
g - cudng d§ mua, |/s.ha;
t - thoi gian mua, phut;
Z7g - hé sd mit phii trung binh cia toan luu vue, 6 13 dai luyng trun
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9.2.

binh ciia hé s6 Z (dic trung cho tinh chat bé mat phi) va dién
tich bé mit.
Khi dién tich b& mat khong (hodc it) thAm nudc 16n hon 30% dién tich luu
vyc thi hé sé dong chay y cho phép lay bﬁng yrp la dai lugng trung binh
chung clia hé s6 dong chdy y, va dién tich bé m3t ma khong phu thudc
vao cudng dd mua va thai gian mua.
Gia tri ciia hé s& mat phii Z va hé s6 dong chady don vi v, dugc 1ay theo
bang (9.2)
Bing 9.2. Hé s6 Z v y,

Dang bé mat Hé s6 dong chay y#, Hésé Z
- Mai nha va mat dudng bétong 0,85 0.240
- Mat dudng bang da dao va mat dudng nhua 0.60 0224
- Mat duéng biing da hjc 045 0.145
- M&t duéng d4 dam khéng cd chat két dinh 0,40 0,125
- Didng trong vurem bang soi 035 0.090
- Mat dat 0,30 0,064
- Baicd 0,15 0,038

6. HE & MUA KHONG PEU

Khi xac dinh luu lugng tinh todn nudc mua trén mét luu vyc 18n vEi dién
tich 16n hon 300 ha thi phai k& dén hé s6 mua khéng déu. Khi d6 cong
thic (9.1) s& 13

Qu=q.F.vn, (9.13)
trong d6 71 - hé s6 mua khéng déu hay con goi 1 hé s0 phan b6 mua
=78 Gmax ; (9.14)

3 day grg - cudng dg mifa trung binh trén toan dién tich thoat nuéec mua;
_ cuding d6 mua dn nhat tai mt diem ndo d6 thuge dign tich
thoat nudc mua.

max

Hé sé mua khéng déu n phu thugc vao dién tich luu vyc thoat nudec mua
vA thdi gian mua dugc lay theo bang 9.3.
Tinh toan thdy luc mang ludi thoat nudc mua dugc tién hanh theo cic
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budc va dung cac cong thitc nhu tinh toan mang ludi thoat nude
hoat. Song can nhd ring dé ddy tinh toan trong mang ludi thoat n
mua dudc phép lay 1a 1 va ndi cbng theo cao trinh dinh cong,

Bing 9.3. Cac gia trf ciia hé sé n

Dién tich luu vue, ha 300 500 1000 2000 3000 4001
Hé sd phén b mtra rao 0,96 0,94 0.91 0,87 0.83 0,8¢

9.3. DAC DIEM CAU TAO VA THIET KE MANG LUGI THOAT NUGC CHUN(

Mang ludi thoat nudc chung 1a mang 16t thu va vin chuyén cd ba logi nuéc |
Vi vy khi thiet ké phai xem xét cac didu kién hop 1y dé sit dung hé th
thoat nudc chung ciing nhu didu kién d van chuyén chung nuéc thai s
hoat, san xuat, nudc mua trong cung mét mang lidi.

Vé mia mufa, khi ¢6 trén mua lén, nude mua pha lodng cac loai nuéc thai «
nong d6 cho phép thi mat phan hén hop nudc mua va nude thai dugc
thang vao nguon qua giéng tran m3 khéng cdn qua tram x1f 1§ nudc thai (x
hinh 6.2).

Luu lugng nudc mua khong xa vao ngudn dvoc xac dinh theo hé sé pha loa

o = Q) { Qkir 4 (9.15)
trong doé

Qm - 1uu lugng nudc mua khong xd vao nguén;

Qi = luu lugng nude thai trong muia khé chdy vio mang ludi thoat nu
chung trude giéng tran,

Qi = Qsy + Qo (9.16)

d day Qs - luu higng nudc thai sinh hoat dudc xac dinh nhu d&i
mang 1udi theat nudc sinh hoat khj hé s6 khéng diéu hoa K=
Qsx - uu Itgng trung binh giay cua nude thai san xult tinh véi ca
luu lugng 16n nhit.
Hg s6 pha loang n, Phu thudc vao kha nang tu lam sach cda ngudn nuéc, ¢
do thiy vin, dic diém sit dung nudc phia dudj mi¢ng xa cua giéng tran -
cac didu kién cu thé khac cia dja phuong.
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Khi khéng di cac tai liéu dé tinh toan, hé sé pha loang ng 6 thé duge ldy nhu
sau
a) Khi xa nudc thai t ving dan cd vao nguon nudc manh, véi luu lugng
l&n hon 10 m* /s, Ho=1-2,
b) Khi xd nudc thai tir ving dan cu vao ngudn nudc yéu véi luu lugng
5-10 m*/s , #o=3- 5,
¢) Khi x3 nudc thai tit tram bom vao nguén tiy thudc vao vj tri cua tram
bom v&i cic viing xiy dung cling nhu ddc tinh thiy vin cda ngudn cé
thé lay no= 0,5 - 2..
d) Khi x4 nudc thdi tir cac cdng trinh cia tram xid 1y nuéc thdi lay
Ho=05-1
Luu lugng tinh toan dbi vai doan céng bat ky bd tri trudc giéng tran dugc xac
dinh theo cong thic

Q= Qrn + Q. (9.17)
Luy [ugng tinh toan cda doan cdng bo tri sau giéng tran dugc xac dinh theo
cbng thuc
Q'te = Qn + 1,Qkn + G » (9.18)
trong dé
| Qs - Ivu lugng nudc théi trong mua khd chdy vao mang ludi tu diém diu
tién dén doan tinh todn;
Q,, - luu lugng nuéc mua chdy vao mang ludi;
#1,.Qp;, - Ittu lugng nudc mua ngang qua giéng tran (khdng xa vao ngudn)
biéu thj qua hé $0 N va Qxhi
g - Iuu lugng nudc mua chay vao doan :fmg tinh toan tu sau giéng tran.
Luu lugng nudc mua trong mang 1usi cia hé théng thodt nudc chung dugc
xac dinh nhu tinh todn mang ludi thoat nudc mua nhung vdi cac gia trj P khac
nhau trong cic cong thitc xac dinh cudng do mua (9.8), (3.9), (9.10).
Giéng tran nudc mua duge xay dung theo dang dap tran thanh cong hay
thanh thdng & mat phia hay hai phia (xem hinh 6.4b).
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9.4. HO PIEU HOA NUGC MUA

Ho diéu hda nudc mua duge b tri trén mang ludi thoat nudc mua hay m;
lusi thoat nudc chung nhdm muc dich gidm kich thuéc cac tuyén cdng ci
nhu cac cdng trinh b6 tri phia sau.

Dung tich cong tac (phﬁn thé tich tham gia diéu hoa nudc mua) cia hd d
xac dinh theo cong thitc sau

W=K Oyt , (9.19)
trong d6
K - hé 56 phu thudc vao mifc d¢ didu hoa ctia hé va hé sb n trong cong tt
xac dinh cudng ¢ nudc mua.
Milc 2§ diéu hoa cia hé 1 1 s6 gida luu luong 47 duge didu tiét (s
giéng x3a vao hd) v luu lugng nudc mua tink todn tai vi tri xd vio hd.
o= Qq /QH ’ (9.20)
Qu - luu lugng nudc mua tinh todn hoic hodc hdn hgp nudce thai vdi nu
mua & vi tri ndi véi hd;
ty - thoi gian mua tinh toan cia toan bé hvu vic dén didm x3 vio hd.
Hé so K dugc lay theo bang 9.4.
Bing 9.4. Hé s6 K

o K Khi T = K Kh o K K
n=08 n<06 n206 n<06 n batk
0,10 1,50 - 0.40 0.42 0,47 0,70 0,13
0,15 1,10 1,50 0,45 0,36 0,38 0,75 0,10
0,20 0,85 1,13 0,50 0,30 0,32 0,80 0,07
0.26 069 - 0,87 0.55 0,25 0,27 0,85 0.04
0,30 0,58 0.69 0,60 0,21 0,22 0,90 0,02
0,35 0,50 0,57 0,65 0,16 017

Khéi lrong nuéc didu hoa cla hd can duge x3 di bang mét dudng éng riér
c6 dvdng kinh khdéng nhé hon 200 mm va; khodng thdi gian x4 cho dén mi
nudc nhé nhat trong hd tinh tir thai didm mua tanh khéng vugt qua 24 gi
Trong trudng hop riéng, khodng thai gian x3 nay dugc xac dinh dya trén «
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s& kinh té k§ thuat va didu kién vé sinh.
Luu lugng tinh toan cho doan cong sau hé diéu hoa la tdng hgp cac Iuu lvgng
sau

Q=0 Qu+ Q1+ Qx, (9.21)
trong do
o.Qy - Ivu lugng khéng duge x3 vio ho;
Q7 - luu lugng tinh todn nudc mua cia luu vyc chdy vao doan cong sau
ho;

Q, - Ity lugng trung binh xa nudc ra khoi hé sau khi mua tanh.
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TRAM B{
NUGC BAN - NUGC MU

10.1. TRAM BOM NUGC BAN

Nhiéu trudng hop, trén hé thdng thoat nudc, ngudi ta phdi bo tri cac tr,
bom dé bam nude va gidm dé sau dit 6ng. P& bom nudc thai sinh hoat
nudc thai sdn xuat ra tram xi Iy ngusi ta ding tram bom chinh, D& bom v
chuyén nuéce thai nhim giam 49 sau dit cdng thoat nudc ngudi ta dang tr
bom cuc bf hay tram bam khu vic.

Dai khi phai bom nudc mua td cong thoat nudc mua ra séng hé chda ¢6 m
nudc cao hon thi ngudi ta dat tram bom nuéc mua,

Mét 50 trudng hop, dé gidm dd sau dit cdng va gidm chi phi xdy dyng
théng thoat nudc ngudi ta ding phuong 4n d3t tram bom. Giai phap nay
kinh te khi phai dat cdng & noi dit xu muc nudc ngam cao trén khoang chi
dai 16n, luu lugng (céng) 18n.
Chéng han trén doan 1 - ¢
(h. 10.1) nudc thai cé thé
dugc van chuyén bdng ty o Sk
chay theo dudng a - h, sau

d6 nhd tram bom tai diém 4

dé dang mudc td k lén 8

Clng trén doan T - 4 nay co Hinh 10.1. Céc so 43 dit céng véi cic
the xdy dung thém hai tram tram bom trung chuyén

bom trung gian nita dit tai ‘
ditfém 2, 3. Tai diém 2 dang nuéc tir b Ién ¢; tai didm 3 dang nudc tir d 18n ¢; t
diem 4 tir £ 1én g. Néu cho ring nudc thai chay didu hda va & méai doan: 1 -
2-3,3-4,1a9(1/s), cong A3t trong ca hai phuong an véi 46 d&c nhut nhau t
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& Theo phuong dn 1: d3t tram bom & diém 4, phai déng nudc thai véi fuu
lugng 3g (1/s) vai chidu cao dang nuéc 3H (m) tdng cong sut chi phi I3
3¢9.3H=9 gH kG.m/s.

& Theo phuong in 2: t3i diém 2, 3, 4 téng cong sudt s& I

gH + 2gH + 3gH = 6gH kG m/s,
Nhu vay theo phuong an 2, cdng suat va do dé néng lugng chi phi dé dang
nudc it hon so védi phuong &n 1, ngoai ra cac doan cong 2 - 3, 3 - 4 duge dit
néng hon rat nhiéu.
Tuy nhién, & phuong an 2, thay cho viéc xdy dung mdt tram bom sau thi phai
xdy dyng ba tram bom v8i cong suit nhé va ndng hon, déng thai chi phi quan
Iy ve cong nhan phuc vu clng tang hon. Viée tu dong hoda cac tram bom sé
khic phyc duge nhuge diém nay.
©2 chon phutong an hop ly phai tinh toan so sanh kinh té ky thuat cy thé.
Vi tri dit cac tram bom dugc xac dinh khi chon so dd thoat nudc trén co s6
tinh toan kinh té ky thuat va théa thuan véi co quan kiém tra vé sinh,

Théng thudng tram bom nudc thai duge dit & cac vi tri c6 dia hinh thdp va
ph3i xét dén cac yéu to vé sinh, quy hoach, dia chat thiay vén, cap dién va
kha nang cho phép xa sy cH V. V...

Theo nguyén téc vé sinh tram bom phai ;iy dung thanh nha tram riéng biét va
cach khu ntha & hodc xi nghiép thuc pham mdt khoang nhéat dinh: khong dudi
20 m khi luu lugng tram tdi 50000 m3/ngd, khéng dudi 30 m khi luu lugng
I8n hon 50000 mz/ngd. Quanh tram bom phai cé dai cdy xanh bao v¢ vdi
chidu rong it nhat 10 m.

Hinh dang, két chu tram bom tuy thudc quy md cong sudt va diéu kién dja
ch&t, dia chit thdy van... cda khu vyc. De van chuy#n nudc thai chita nhiéu
tap chit c6 kich thudc khac nhau, bom nudc thai thd phai lam vié€ lien tuc dé
khéng bj tic cin trong bom. péi véi cac tram bom nhd khéng Iip dit song
chin rac can phai st dung bom "khong tac” cé mot hodc hai canh quat. Md&i
day da phat tridn loai bom: "Vortex" ¢ banh xe cong tac khong bdc 19 trong
dong chdy trong bom, vi vay cic tap chat cd kich thudc tuong tng véi kiFh
thudc khe hd ciling co the di qua may bom duge. Nhing bom “khfng tic"
thudng duge xdy dyng cb méte chim va ¢6 dudng kinh hat tdi 200 mm (xem
hinh 10.2 va 10.3a).
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Hinh 10.2. Bom thodt nudc ¢6 dpng co chim
(Bom khong tic va kidu Vortex)

pé ning cao trinh lEp dat céc

tuyén éng chinh khu vyc, co thé

stt dung bom I3p rap céng nghiép

tai nhd may san xuat va hgp khoi

véi giéng thim dudi dudng pho.

May bom chim lip dat trong

giéng thim dugc van hanh ty
ddng nhd cic cdng tic muc nudc.

D6i véi cic tram bom vira va 16n,
thudng st dung cic loai bom
hudng truc (tao dong chay xodn) W—=""3 N
hoic ly tAm, tiy thudc vao ap lyc Ty
yéu cau. 86 lugng banh xe cong

tac dugc gid 0 mife it nhit va Hinh 10.3a. Gféng thim co !ffp dit
khéng can canh huéng dong de bom chim.

tao diéu kién cho cic tap chit (con

sot lai sau song chidn rac) di qua (thdng thudng, khe hd cia song chir
16 - 25 mm). Hé truc dudc tua trén cac bd dém tao diéu kién cho cong tac |
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dudng va tang tudi tho cia thiét bi. Nhiing loai may bom nay thuong la may
bom truc ding, dong cd trén tAng cao dé tranh ngdp nudc (h. 10.3b)

Haoe s000

b I
1 yow Bing o dén | 46600 AI.LJI
! Ty van !
d
-l"[ B— | y+280 || e 73 + 2600
']'IJSDmmVaa dién ‘|
Dém trung . —
gion N i 8 Iw-m?a‘_ : '
/ {1507 Ving Jém

1 .
s00mm iy von didu khiEh the g 1250

Mic ?i{éc I 3150— 3
¢ b&'igng \ !
R = '
-1300 T ] “_
S ¥o-3700 300mm van kiéin 1ra

EBT:“_.E ki v—:ﬁsoa_]i
@ g00mm Bom trecd g

4500 400G 2560

Hinh 10.3b. Vi du lip diit bom thodt nudc truc ding
Vi bom nudc thai thd la nudc & nhiém cé chda cidn rdn nén cac ph?m tiép xcC
v&i nude ctia bom cAn 1am bng vat liéu cd kha nang chéng 4n mén, mai mon.
Thong thudng banh xe cong tic va tryc may bom dugc ché tao bing thép
khéng gi hodic dong thau, con v bom bing gang.
D&i v nhang tram bom siu luu higng 35000 m®/ngd dudng kinh 11-16 m
thudng xay dyng dang hinh tron trén mat bang va thi cong bdng phuong
phap danh tut. Khi 46 may bom duoc a3t theo kidu tu mdi, tic 1a cot try
may bom dit thdp hon myc nudc trong be chda (h. 10.3c).
Tram bom thudng gdm: ngin bé chifa véi song chin rac, gian may va cé
phong dat thiét bi phu trg, sinh hoat.
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Gian may c6 thé hgp khéi hodc tach riéng véi bé chira, khdng dude thdm nui
va phai ¢6 cita ra vao riéng.
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Hinh 10.3c. Tram bom
thodt nuébc kitu
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Tram bom va cac thiét bj cong nghé trong tram bom, bé chia phai dugc thiét
ké tudn theo cac quy dinh cy thé cia quy pham chuyén nganh. May bom
thudng diing 13 may bom ly tim Q = 32 - 9000 m*/h; H = 9,5 - 105 m. Nhiéu
khi ngudi ta con thiét k&, xay dung tram bom va bé chifa riéng biét (h. 10.3d).

7 g da 400 d= ka0 H‘[’/]
1 i \ILF T I
= —S 1 0
]
@
i
8
Fal T Hinh 10.3d. Mit bing
B ¢ 2
] tram bom vdi be thu
nudc riéng bipt
=l HIHN o
= % 3 an 1- bng din nudc vao:
-' i )
_T_ _{“ [ Ldaad il 2- song ehan ric,
= 1 _
S T —l 250 22 I 3- Sng bit;
: I
.E%," I\I\ I\\ hit 4- bé thu nude:
ﬁu \\ W f-f! 5- gian may.
i W Yy '
Ze : | f, 3 6+ miy bom;
% ) N \‘~3_‘. ! : 7- &ng day.
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|
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J nhiéu nudc con phé bién loai tram bom véi bom xodn (Vis d’Archimede
(h.10.4). Uu didm cda loai may nay 1a ty mai, phu hgp v yéu cau dang nuc:sn
3.5 m, don gian vé ¢ khi va xay dung, khong nhét thiét phai dat song char
ric trudc dd. Tuy nhién ¢6 mot nhuge diém la khéng the bom va tao cot ag
trong Ong dan.
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Luu lugng cda bom xoin
Budng kinh Lt Igng Pudng kinh Luwu lugng
m/m Ifs mh m/m Uis m°h
380 25 80 1200 200 1080
560 50 180 1350 400 1440
650 75 270 1500 500 1800
750 100 360 1600 600 2160
800 150 540 1800 800 2880
1000 200 720 2000 1000 3000

Hinh 10.4. Méy bom xoén vk tram bom xoiin (tiép)
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10.2. XAC BINH LUU LUGNG CUA TRAM BOM VA DUNG TiCH BE CHUA

Khi thiét ké tram bom phai

1- Xac dinh luu lugng nude thai cAn bom di titc 1a luy lugng tram bom
tinh tai sy bién doi huu lugng clia nudce chay dén.

2- Xac dinh chiéu cao can dang nudce thai-ké ca tén thit thuyr lyc trong {
hit, dng day va qua cac chi tiét.

3- Trén co sd cic sO lidu trén, chon loai may bom, b may bom can thiét
cong suat déng co.

1. XAC PINH LUU LUGNG TRAM BOM VA DUNG TiCH BE CHUA

Nudc thédi chady dén tram bom thudng vdi hiu lugng bién dong. May b
thudng hoat dong v&i luu lugng on dinh. Do d6 phai c6 bé chita dé d
hoa luu lugng.

Vi nudc thai chida nhigu chét ban nén bé chita didu hoa khong dugce ¢
16n dé tranh tinh trang lAng cdn va théi rda. Mudn vay phai chon ché
hoat ddng cua cac té may bom dé bom nudc di véi luu lugng sao cho g
v@i biéu dd luu Iugng nudc dén. Khi thiét ké cac tram bom nu6c thai r
ap dung dong, ma ty dong..

De xac dinh luu Iugng cla tram bom cin phai biét luu lugng nuoc
chay den theo cac gids trong ngay dém.

Cong suat thiét ké cda cac cong trinh thoat nuéc, trong dé cé tram b
dugc xdc dinh trén co sd luu lugng nudc thai ngdy Idn nhat va ¢6 dy k
ca hugng nuédc ngam thAm vao hé thong thoat nudc.

Do ¢6 su dao dong déng ké vé uu lugng nudc thai theo thai gian, cé
sut thiét ké cia tram bom phai tinh véi lvu lugng gis 16n nhit cda nu

thai va thucng bing 1,3 -1,8 luu lugng gid trung binh trong ngay tl
nudc 16n nhat,

Déi vcn hé thong thoat nude chung, céng suit thiét ké cda tram bom
khi gap ba lan luu lugng gid 1an nhat.

Dé thich Ung vdi sy dao dong Iuu lugng, trong tram bom c¢an lap dat

3 t6 may bom. Sé qung té may bom c6 thé tang dan cing véi sy pt
trién d6 thi va hé théng thoat nudc, Cing cé thé lap dit cac t6 may bc
c6 toc 46 quay khac nhau dé pht hgp v6i nhu cau van hanh, nhét 1 ¢
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vdi giai doan du cda dy an khi nhu cdu con nho.

C6 thé chon s t6 may bdm theo bang 10.1.

Bing 10.1. Lua chon sé ¢6 mdy bam

Bom nudc thai Bom nudc mua
Téng cong suat S to may Tong cong suat S48 16 may
m>/s m°is
05 24 (1) 3 2 hoag 3
05-1 35+ (1} 3-5 3 hodc 4
15 4-6 + (1) 5 4-6

Cac s6 trong ngodc chi 56 ma}r bom du phong. D&i v6i cac tram bdm nude
mua nén lap d3t thém mot t6 may bom dy phong dé d& phong khi myc
nudc & ngdn thu cao hon myc nude thiét ké.

Cé nhidu cach chon ché ¢ hoat dong cla cac 1o may bom trong tram

bom. Dudi day gidi thiéu hai cach chon che d6 hoat ddng cua cac t0 may

bom

& Cich 1: Chon ¢hé dd hoat déng cia cac td may bom hay luu lugng cua
toan tram bom diéu hoa vai Iuu lugng khong dbi trong sudt ngay dém.
Cach nay doi hoi dung tich b & chita (didu hda luu rgng) phai lon.

¢ Cich 2. Chon ché do hoat déng cua cac té may bom sao cho luu lugng
cac to may bom tic 1a luu lugng tram bom gan vdi luu lugng nudc
chay dén. Vi cach nay, dung tich bé chifa didu hda sé nho.

Hinh 10.5 biéu thi dung tich cia nuoc trong bé chda voi hai ché dd hoat
dqng cliia tram bom c6 cing mot bieu d& nudc dén, kic la cang mot bidu
do tich lay.

3 cach 1, tram bom hoat dong lién tuc vdi luu lugng dieu hoa trong su bt
ngay dém hay bing 4,17% luu lugng ngay dem. Dung tich nudc trong bé
chita 1a 22% luu lugng ngay dém vao lic 20 gic.

(3 cach 2, tram bom hoat dong gian doan bén lin véi luu hﬂ;jng 6% Iuu
Iucmg ngay dém. Dung tich nudc lon nhat trong bé vao thai diém 11 gid

va chi biang 6% htu lugng ngay dém.
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Hinh 10.5. Bidy d6 hoat domg ciia cic miy bom va
. dung tich nude trong bé chita
= 1. 2- hagl-ldéng cila eic may hom theo b3c vi theo ché dé ditu haa:
3, 4- dung tich nude trong bé chifa khi bom hoat dong theo bie¢ va ditu hda
- Ngoai ra con cach thi ba 13 chon
.ché d6 hoat déng cvia cac té may e
bom trong tram bom sao cho & oo | |
_,bat ky gid.nao trong ngay nudc = . Bdm 6HP /
~ thai, «<chay dén tram deéu duge . | n- %80 Yoh | /.
| ._,bam he:t ngay, mién la bao dam . 40
- mbi Ian may bom hoat dong
| | khong dum 5 phut va cho phep
i mbi £1d dong md& nhiéu nhit 13
ba 1an néu dong md bang thii
cang va sau Ién néu dorig ma ty -
Voi cach nay, théng thuong & | =
gt TeoE thai chay dén Voitluu oo =
©URdgng 1én nhdt thi cdc 1. miy Az 8
bom hoat déng lién tuc, cdn & ' M/ ' ‘ 3;%
- gio mude! thdi chdy  dén gy 0
' Iugng it'nhat.thi hoac: chi ¢é mdt
td may bom hoic mét nhém 3 Hinh 106 Dé Hu tinh tadn dung tich &
mdy bom hoat déng, (lién tuc chita khi mdy bom hoat dng
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hodc gian doan, tdi da ba Jan khi dong md thu céng va sau lan khi déng
md ty dong).

Hinh 10.6 14 bidu dé xic dinh dung tich bé chita & tram bom theo bidu dd
nudc dén & gid ¢d huu luong t6n nhat 1a Qg = 500 m?/h, mét to may bom
hoat déng lién tuc va bom hét nudc (dudng 11). Khi nudc dén dén véi luu
ligng it nhit Q_,,,,,, =300 m®/h (dudng 1) cung trong khoang thdi gian mot
gid thi cho mét td may bom hoat déng cling v&i huu lugng én dinh nhu &
gi®d max (dudng [11 song song véi dudng I1) nhung gian doan.

Khi gian doan - déng md ba Ian thi dung tich bé chita it nhat phai 13
Wiz = 4ﬂm Khi sau lan déng mé thi dung tich bé chifa it nhat chi 1a

WH’HH = 20 m

Trong thyc té c6 thé ¢6 trudng hgp phat chon va dat may bom cé luu
lurong |dn hon luu luqng nudc thai chdy dén tram vi phai dam bdo van tée
déng chay trong ong day dd lén. Trudng hop nay thuang xay ra dm vai
cac tram bom nhd va nhu vay 16 rang phai ¢é bé chita didu hda dé tich
iy nudc dang thoi phai iy dong dong md, nhét |3 vé ban dém.

& cac tram bom tdn cd thé khéng can xay dung bé chita diéu hda vi luu
lugng chay dén tuong doi diéu hda.

Muyc nudc tinh toan trong bé chita phai thap hon day cong dan nudc thai
chdy vao bé dé tranh hién tugng chay ngap va lang ¢dn & cong Vao.

So ong day chon tiy thudc luu hgng tram bom va trinh ty xay dyng phat

trlen tram. 8, gial doan dau xay dyng tram bom ¢6 thé chi cdn dit mot
ong day, sau dé khi phat trien va luu higng nudc thai ting 1én thi dit bd
sung thém.

Cin thay rdng khi gidm dudng kinh ong dan s& lam tang van toc trong
ong va do dd 1am tang ap luc va cong suat clia cac may bam. Dieu nay lai
dan dén lam tang kich thudc gian méy va chi phi niang lugng cho vnec
. bom nudc thai. Vi vay duang kinh éng day phai xa¢ dinh theo van ta¢
kinh té&: 0,7 - 0,9 m/s d6i vai dudng kinh ong tdi 400 mm; 0,9 - 1,4 m/¢
ddi vdi dudng kinh trén 400 mm.

Khi luu lugng nudc thai qua nhd, dudng ong thodt nudc nam sadu hoic
nhidu khi phai bom nudc thai ti cac nha va cong trinh riéng 12, khong thé
ding cac may bom théng thurdng thi dung thiét bj bom bing khi nén.
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Tram gidi thiéu & hinh 10.7, gdm mét thiing bing gang 6 véi dung ti
khong I8n (khodng 1 - 1,5 m?) va mét s6 van, khéa 5, 10 cin thiét. Nu
thdi tu chdy vao thung 6. Trude thang chita trén dudng 6ng vao cé d
van mét chieu va khéa. Ong day dugc nbi véi phan dudi thing. Trén &
diy ciing dit van mot chiéu va khéa. Phia trén thung c6 ndi véi mét &
dan khinén 9 ti may nén khi hodc mang ludi din khi nén cong nghiép
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Hinh 10.7. Tram bom bing khi nén dé bom nudc thii

I- nude thdi chdy vao: 2- 8ng dan kbéng khi sach: 3- xi phong: 4- éng diy;

5- van mdt chieu: 6- thing ehida nudc thai: 7- van phac khéi déng: & nip

kiem tra; 9- &ng din khéng khi nén; 10- khéa.
Dé dim bio hoat dong lién tuc, & tram bam bﬁng khi nén, ngudi t
thudng dat hai thung chifa. Tram hoat ddng theo trinh ty sau: Khi nué
thai chdy vao day thing - téi mitc trén, may nén khi ty dong hoat ddng
Khi nén tran vao thiing va diy nuéc thai qua dng day. Khi nudc thai chut
vao day thung, khdng khi ban sé bj diy vio khi quyén,
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Dé ap suit khéng khi nén dugc dn dinh- khéng déi, ngudi ta dit thing
khéng khi canh may nén, trudc khi din khi nén vao thung chda nudc
thai.
Trong gian ham nha, noi 43t tram bom bang khi nén phai cé hé théng
thong gid kidu hut day.

2. DIAU KHIEN cAc Té6 MAY BOM HOAT DONG
Didu khién tram bom thoat nudc dugc dic trung bdi viée lua chon sb tb
may bom van hanh; nhiéu khi con lién quan vdi viéc diéu khién van hodc
thiét bi thay ddi van tdc. Nhu trén di néi, khi ap dung didu khién ty
dong ddi voi cac tram bom thoat nudc hién dai s8 cho hiéu qua van hanh
tSt va tiét kiém nang lugng tiéu thu.
Viéc didu khién sb t8 may bom hoat ddng 13 mét bién phép don gidn va
cho higu qué kinh t& cao. Mubn véy phai kiém tra cac dieu kién vén hanh
trong mét to hgp gida cac td may bom clia toan hé thdng. V6i myc dich
nay, phai xdy dung cac dudng dac tinh khi cac td may hoat déng song
song, va hé dudng déc tinh ap luc cua dudng 6ng & cac diéu kién téi uu
Ahét. Khi mic nudc & noi xa, tic 13 noi tiép nhan khéng ddi (chdng han &
ngin tiép nhan cda tram xif 1¥) thi hé cac dudng ddc tinh cua dudng ong
sé tuong dng véi mdc nudc max va min & ngan thu (bé chda cda tram
bom). |
Hinh 10.8 13 vi du cac dudng dic tinh cia ba bom giéng nhau hoat déng
song song vdi hai duong cong ap lyc ing véi mifc nudc max va min & bé
chdta hay ting v4i chidu cao dia hinh Homin v Homax-
Yéu ciu 4p luc bom 16n nhét khi ba t& may bom hoat ddng tic 1a vdi muyc
nudc thap nhat trong bé chita. Con ap lyc bom thip nhit s& xdy ra khi
mot t& may bom hoat déng, tifc 1a tng vai myc nudc cao nhét trong bé
chia. Luu lugng cua bom cAn duge kidm tra d& van hanh phd hop vé
khodng 4p lyc max va min, v&i ning iyc yéu cAu vai knoang cho phép vé
ap lyc bom (NPSH).
& cic tram bom thoat nuéc, tin hiéu déng md may bom, duge thyc higr
nhd role mitc nudc.

3. THAY DOI VAN TOC CUA MAY BOM
Nhi bd thiét bj thay doi van tc ma cong sudt cda bom cb thé thay dé
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phil hgp véi yéu cdu dao déng luu lugng nhu da quan tric & tram b
thoat nudc. Nhd bo thiét bj thay doi van téc theo luu lugng nudc dén
hiéu qua tidét kiém nang lugng sé dugc nang cao.

Ngoai hai bién phap trén, trong cac tram bom thoat nuéc ngudi ta con ]
dat thiét bi didu khién tr déng vé do déng md va diéu chinh céc v
khéa trén dudng dng nhdm phi hop vdi sy thay d6i luu lugng dong nu
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Hinh 10.8. Dudng dic tink bom khi lim viéc song song
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THANH PHAN VA
TiNH CHAT NUGC THAI -
CAC PHUONG PHAP XU LY

11.4. THANH PHAN NUGC THAI VA CAC DANG CHAT BAN
Viéc xay dyng mang ludi thoat nudc s& cho phép van chuyén céac loai nudc
 thai - nudc ban khai khu nha & viing dan cu. Tuy nhién trudc khi xa nuéc thai
vao séng hd, ngudn muéce, phdi thyc hidn xu 1y nudc thai dé bao vé vé sinh,
chéng 6 nhiém ngudn nude. . gt
4 Djc diém vt 1y, Theo trang thai vat Iy, cac chit bn trong nudc thai dugce
chia thanh
& Céc tap chét khong tan ¢ dang lo ling kich thudc 16n, véi kich thudc
hat 1én hon 10" mm. Ching c6 thé & dang'huyén phy, rhd tuong hoic
kich thudc 1an nhu gié, vai, giz‘ly, que Cui. o |
& Céc tap chét bin dang keo véi kich thiréc hat trong khodng 107 dén
10°%mm. = ' IR P
4 Cac chat bin dang tan ¢6 Kich thudc nhd hon 10" mm, Chiing ¢ thé &
dang phan ti hodc phan ly thanh ion. i, B RG
Nudc thai sinh hoat thudng cé mui héi thoi khé' chju. Khi van chuyén
trong diudng cong sau 2-6 gid thay xut hién mui hydrd sunfua v& nudc cé
miu sim. Nong do cac chét bin cang cao nudc thai cang cd mﬁu va cang
théy due. | B ot
Nang dd cac chét bin trong nudc thai cb thé dam dic hojc loang, tiy
thudc tiéu chuin ding nudc va lugng nudc thai cong nghiép 1an vio
Lugng chét ban tao ra hang ngay theo dAu ngudi gan nhu khéng dbi. Név
" dung nhiéu nudc thi nude thai s nhidu va pha'lodng. 0
+ Dic dim héa hoc. Nudc thii chia cac hop chét héa hoc dang v6 co t
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nuéc cap nhu sit, manhé, canxi, silic va rit nhidu chit hiu co trong si
hoat nhu phan, nudc tiéu va nhidu chit thai khac nhu cét, sét, ddu md |
chdy vao mang ludi thoat nudc. Nudc thdi vita xa ra thudng cé tinh ki
nhung dan trd nén cé tinh axit vi théi rita. Cac chit hitu ¢o 6 thé 6 x
xt td thyc vat hoac dong vat. Nhiing chat hitu co trong nudc thai cd t
chia thanh cac chét chifa nitd va khéng chifa nito (cac chit chia cacbo
Cac hgp chét chia nits chu yéu nhu uré, protéin, amin vA axit amin. C
hop chat khéng chita nito nhy ma, xa phong, hydrocacbon trong d6 ¢é

xenluld. Ngodi ra nudc thai cdn chita nhidu chit nhu phétpho, sunfi
hydrd. Cac chat thai céng nghiép 1an vao va lam nudc thai cang thém

dang v&i nhiéu loai cht khéc nhau. Ky su vé sinh khéng quan tam ty
ting chat trong rat nhi¢u chét cda nudc thii va viéc phan tich ciing kha
thé thitc hién dugc hodc ddi hdi phai mit nhidu thai gian. Do dé chi ph
tich theo cac chi tiéu danh gid ndng dé chung cda chiing ma thoi.

Bing 11.1. Biéu thj thanh phan nuéc thai va sy bién dong chia cac chi ti
trong nudc thai. '

Bing 11.1. Thinh phin tinh chit nude thii tink bing mg/l

Céc chi tidu Min Trung binh Max
Chét rén (can kho) toan phén 450 800 1250
Chét réin bay hoi (volatile) 240 420 810
Chét rén Jo Iing 06 200 380
Chalt réin (o Wing bay hei(volatis) : 75 135 215
Chét rén dé ting (mi) 2,5 5 7
BOD - Nhu cau oxy sinh hod 85 210 400
Nito amén 5 12 21
Nito' hitu co 8 21 40
Amén albuminoit 3 7 12
Clorua 21 42 83
Chat ets lan 6 14 22

Trong nudc thai sinh hoat téng cic chét bin dang vo cd khodng 42% va ci
£ 2

chat ban dang hitu co 13 58%. Cac chit vé cg phén bd & dang tan nhidu ho

con cdc chat hdu co phén bb nhidu & dang keo va khéng tan.
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4 Dic didm vi sinh vt va sinh vit, Trong nudc thai ¢6 chia nhidu loai v
sinh vat nhu: nAm men, nidm méc, to, vi khuin, trong do6 co nhidu loai v
khudn gay bénh nhu ta, ly, thuong han... Nhing loai vi sinh vat nay chi
yéu dic trung cho nudc thii sinh hoat va mot s6 nude thai cong nghiéy
nhu nudc thai Id md, nha may da, len.

11.2. CAC CHAT KHONG TAN, KEO VA TAN TRONG NUGC THAI

1. CAC CHAT KHONG TAN TRONG NUGC THAI
Cac chit khdng tan trong nudc thai cé thé & dang phan tan nhé (huyeé:
phu, nhi tuong, bot).
Khi phan tich theo phuong phap chuén, phan cac chat khéng tan bj gii
lai trén gidy loc tidu chuan thudng dugc goi I3 cic chdt lo ling. Khoi iugny
clia chiing dugc xéc dinh bdng céch cén sau khi da say khd & nhiét di
105°C.
Tay thude kich thudc cac hat (mic d§ phan tan) va ty treng, cac chat 1
ling co thé le"ing can xuéng day hodc noi lén mat nuéc hodc d trang thai |
lung (khong lang va khong ndi 1én mit nudce).
Cac chit d& Iing 13 cic chdt khéng tan iing xudng day va tao ldp cd
(tinh bing ml) khi dé ling trong bng nghiém trong thoi gian hai gid v
dugc thé hién bdng ml/|.

9. CAC CHAT DANG KEO VA TAN TRONG NUCC THAI
Cac chét dang keo trong nudc thai sinh hoat thuong do anh hudng cu
chc chit dam, m@, dudng trong thyc pham va cac chat chia trong nué
cAp nhu cacbdnat, hydrdxit, sunfat, clorua clia sdt, mangan, silic...
Céac chit bAn dang tan trong nudc thdi cing rit da dang. D&i véi nué
thai sinh heat, mgt dang chit tan ddng chi y 1a khi aménidc, amon, nitri
nitrat. Ngodi ra trong nudc thai cdn cd cacbon, ltu huynh, phétpho, kal
natri, clo d dang mudi tan. Trong nudc thai dé thj, sé dién ra cac qua trin
phan hiy cac ch4t bin hdu co. Dudi tic ddng ctia cac vi sinh vét sé dié
ra cac qué trinh phan hiy hiéu khi, ky khi.
3 nhitng didu kién thich hgp nhu c6 6xy va nhiét &0 trén 4°C duédi t
ddng cia cac vi sinh vat hidu khi sé dién ra q:;é trinh nitrft hGa v nitn
héa, D6 14 qua trinh dxy hoa nitd cia cac mudi amédn dé thanh nitrit v
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nitrat. Tiép theo nhé cac vi sinh vat ky khi lai dién ra qua trinh kil nit
va tao thanh nitg tu do dang khi.

¢ Nitg amdn: 1a lugng nito chida trong amén hydréxit hodc cdc m
amon.

< Nito hilu co: 13 téng lugng nite cda cac th chat hiu co khéng ké n
amén, nitrit, nitrat, Nito hidu co sé chuyen thanh amon (qua tri
amén hoa) khi phan hay ky khi.

¢ Nitd albuminoit hay am6n albumineit: d6 1a amdn dugc gidi phéng ra b
dun néng nudc thai trong dung dich kiém kali permanganat. N
albuminoit duqc coi 1a lugng nitg hitu ¢o dé bj phan hady. Tuy nhié
trong thuc té& ngudi ta it ding va phan tich chi tiéu nay.

¢ Clorua: chi yéu do sit dung mudi trong thic &n va trong cac chat tha
bai tiét cia ngudi, dong vat.

Theo Inhoff, d cac do thi cda Dric cung nhu @ cac nudc chau Au, lugng ¢
chit ban dang rdn lo ling theo diu ngudi bac gdom thanh phan hitu co
vé ¢¢ nhu & bang 11. 2a.

Bing 11.2a. Chit bin dang rin lo hing trong nude thii tao ra theo dau
ngudi, g/ng.ngd

Chétloling Vi ¢o Hitu co ~ Téngcong
Lang dugc 20 40 60
Khéng ling duoc 10 20 30
Tong céng 30 60 - 90

8. NHU CAU OXY SINH HOA (Tiéng Anh viét tit Id BOD, tiéng Viét 1a NOS)

Chi tiéu ndy xac dinh midc 46 6 nhidm cda nudc thii hodec nudc séng, |

do chita cac chét hitu co dang tan, keo v khong tan khé ling. Do

lur,ing dxy tidu thy dé oxy sinh héa cac chat ban hitu cd trong qua trir
sbng hoat déng ctia cic vi smh vét hidu khi. Tuy nhién tiy theo muc di
nghién ¢du, ngudi ta cé thd xac dinh lugng dxy tiéu thu dé Oxy héa sir
héa toan bd cac chat bin hitu ca trong nude thii. Nhut vy co thé phi
tich BOD doi véi nudc dd Kng so bd hodc ddi véi mide chuta ling. Nt
ciu oxy sinh hoa ¢é the duge xac dinh sau ndm ngay hoﬁc sau 20 nga
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tuong dng cd ky hidu 1a BODs , BOD5g. D6i vdi nudc thai sinh hoat sau 2
ngay hau nhy 6xy héa toan bd cac chat hitu co cho nén BODyg dugc coi L
BOD toin phan.

4. NHU CAU 0XY HOA HQC (Tiéng Anh viét tit 1a COD, tieng Viét 1a NOH)
Nhu cau dxy sinh héa khong phan anh toan bd cac chat hilu ca chit
trong nudc thii, vi nd khéng tinh tdi cac chat hitu co tiéu thu cho vié
tdng sinh khm cuia vi sinh vat va nhing chét hitu co bén viing ma vi sinl
vat khong thé phan hay duge. Gia trj nhu cau dxy héa hoc (COD) sé pha
anh toan bq cac chit hitu ¢g, tham chi ca mdt it cac chét vé ¢o. COD duqg
xac dinh bé’mg cach dun soi hgp chét hitu ¢ (nudc thai) voi axit sunfuri
dam déc tinh khiét va cho thém kali iodat hodic mubi cia axit cromic (ka
dicromat).

Ngoai ra ngudi ta cdn xac dinh nhu cau éxy hoa hoc (hay dé dxy héa) ci
nudc bing kali permanganat KMnOy.

Bing 11.2b, 11.2¢ 1a lugng chét ban tao ra theo dau ngudi theo tidu chud
Viét Nam TCN-51-84 - va mdt s6 nudc trén thé gidi.

Bing 11.2b. Him lugng bin trong nudc thii sinh hogat theo mét ngudi

trong ngay
Chi tidu Ham lugng ban tinh theo mdt ngudi trong ngay,
g/ng.ngd
Chat lo ling 85
NOS; (BODg) trong nude thi da lang 35
NOSq (BODao) trong nudc théi g iang 40
Nite cia mudi amon (N) 8
Phétphat (P05) 17
Clorua (Cl) 9

Ndng dé chét bin lo liing hay theo BOD trong nudc thi c6 thé xac din
theo cong thuc (11.1)
Csp=[a.1000] /g, mg/l, (11.1)
trong a6
Cepy - nOng dd chit lo hing hodc BOD cia nudc thai sinh hoat tin
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bing mg/l;
a4 - ludng chat ban tinh theo diu ngudi, g/ng.ngd (xem b3
11.2b};

q - tiéu chuan thai nuée, 1/ng.ngd.

Nudc thai dd thi thudng 13 hdn hgp nudc thai sinh hoat va nudc thai s:
xuat cdng nghiép. Do vay ndng do hén hdp nudc thai sinh hoat va s:
xuat Cpy, duac xac dinh theo cong thuc (11.2)

Chh = [CsuQsu + CsxQsxl / {Qsu + Qsxl, (11.2)
trong doé

Csyr Csx - ndng db theo chét lo lidng (hodc theo BOD) cida nudc th
sinh hoat va nudc thai sdn xult, mg/J;

OQst Qsx - Iu lugng nude thai sinh hoat va nuée thai sian xud
m3/ngd.

Bing 11.2c. Tiéu chudn thii nudc va chit bin cia mét s6 nudc

Tén nude Tiéu chudn Lugng chét bdn, ging.ngd Hé théng
Ung.ngd BOD; Chit lo kimg thodt nutc
Anh 100-200 54-65 £0-100 Riéng
Phép 150-200 54-65 60 - 80 Riéng, chung
Bi 100-150 54.65 90 Ridng
Ha Lan 100 54-65 80 Riéng
CHLB B(re 100-250 54-65 80 Riéng
Thyy ST 200-350 75.80 00 Rigng
Thuy Dién 300-500 80 100 Chung
My 380-500 80 80 Riéng
Lién X8 (ed) 80-500 54 65 Riéng

11.3. DIEU KIEN XA NUGC THAI RA NGUAN

O Viét Nam ciing nhu & cic nude 3 cé cac quy dinh vé ¢hét tugng cho phé
cua cic dong xa nudc thai ra ngudn nudc mit, Nguén nudc mat dugc chia lan
hai loai: :
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4 Ngudn loai I: bao gom cac nguon nude ding vao muc dich cap nudc sinh
hoat, an uéng hodc cho san xudt trong cac xi nghiép céng nghiép thuc

pham.

4 Ngudn nudc loai IL: bao gdm cic ngudn nudc dé tim - boi 16i - thé duc the

thao, vui chdi giai tri.

Bing 11.3. Mifc d§ 6 nhiém va ndng dé gidi han cho phép ctia mdt s6 chit tai
diém tinh toin cda nudc ngudn sau khi xdo trén vdi nudc thai

A. Nguyén tdc v sinh khi xa nudc thai vao ngudn nude mat

Chi tiéu nhiém ban cda nude Tinh chét nguén nude loai |, Tinh chal ngudn nudc foai I,
thai sau khi xa nudc thai vao sau khixa nude thai vao
Néng 45 pH Trong phamvi 6,5-8.5
Mau, mii, vi Khang mau, mui, vi

Ham luong chat lo limg

Cho phép ting ham hsgng chat lo limg trong ngudn nude mat

0,75 -1,00 mgh 1,50 -2,00 mof

Ham iuong chat hiu co

Nude thai sau khi hoa trdn vl nguén nudic mat khéng duoce ning ham lkeang
chat hdu co |&n qua

5 mgl 7 mgl

Lifong oxy hoa tan

Nudc thai sau khi hoa trdn vdi ngudn nude mat, khdng 1am gidm liong dxy
hoa tan dudi 4 mg/ {tinh theo lugng Bxy trung binh trang ngdy vae mua hé)

Nhu cdu dxy cho qua trinh sinh
ho4 NOS; (BODs)

Nude thai sau khi trbn véi ngudn nude mat NOS; trong ngudn nudc mat
khong dugc vugt qua

4 mgl 8-10 mgh

Vi tring g3y bénh {nudc thai
sinh hoat ciia da thi, nudc thai &
cac bénh vién, nha may da, nha

méy len da, 16 mo...)

CE&m xa nudc thal vae ngudn nudc mat ndu nuoc thai ehura qua xu iy va khir
trang tist dé

Tap chal ndi trén méat nude

Nudc thai khi xa vao ngudn nudc mat khdng duoc chira ddu md, san pham
dau ma, bot x& phdng, va cac chat ndl khag bao trén mat nudc ting mang
d3u Ién hodc ting mang bot Ian

Chat dac ¢6 hai

Cim thai vao ngudn nudc mat cac loai nudc thai con chita nhimg chat ddc
kim loai hay hif co ma sau khi haa trdn véi nguén nude mét gay 4o hai
tnyc tisp hay gian tiép (6 ngudr, dong vat, thily sinh trong nudc va & hai bén
bé. Néng 8 giéi han cho phép cila chat doc hai duge quy dinh & muc B
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Bing 11.3. (tiép theo)

B. Ndng do gidi han cho phép ciia mot sé chét ddc hal trong cac ngudn nudc
diing cho sinh hoat va nudi ca

S8 Néng df giéi han cho phép , mg/
thir Tén céac chat Ngudn nide ding Ngudn meéc ding
tuf cho sinh hoat d& nudi c&
1 Chi {Pb}) 0,10 0,10
2 Asen (As) 0,05 0,05
3 | Bong(Cu) 3,00 0,01
4 | Kem (2n) 5,00 0,01
& Kén {Ni) C,10 0.01
6 Crom héa tri 3 0.50 0,50
T Crom hoati 6 0.10 0,01
g8 | Cadimi(Cq) 0,01 0,005
9 Xianua 0.01 0,05
10 Manhézi (Mg} 50,00 50,00
1 Phéndn 0,001 0.001
12 | Daumd va sdn phdm ddu md 0.1-03 0,05

Bang 11.3 gidi thidu mot s6 quy dinh vé nong d6 gidi han cho phép hodc m:
s0 chi tiéu v& sinh cla nuée ngudn sau khi xdo trén véi nudc thai (TCVM
1972- Tiéu chudn thiét ke h¢ thong thodt nudc bén ngoni),

Ngoai cac quy dinh trén, dbi vai cic nganh con cé cac quy dinh riéng cho c?
nguon nudc de nudi trong thiy san, cung cdp nudc cho trong trot cay néng
lam nghiép.

11.4. CAC PHUGNG PHAP XU LY NUGC THAI

Dé x(t Iy nudc thii, co thé dung cac phuong phip co - 1y hoe, héa hoc, héa |
va sinh hoc.

+ Phuong phap co- ly hoc ding de loai bé cic chit khong tan va mét pha
cdc chat dang keo trong nudc thai. Cac chét thd nhu que, cdi, gidy, gié.
dudc gidt lai & song chin ric, cac tap chét khong tan dang vé ¢ nhu cat sé
gach v&, thiy tinh... dugc tich khdi nudc bing bé idng cdt. Phin 1an c3
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chat khong tan hitu co dugc giit lai & bé ling cac logi. Trong dé nhilng chat
co trong lugng riéng I8n hon trong lugng riéng cua nudc s& dugc I:ing
A - 2 - £ - X " Biwr yom -
xuong day bé, cac chat nhe hon nudc nhu dau, md lai ndi 1én mat nuéc,
Sau do6 can ldng d day va chat noi trén mat nuoc lai duge gat tap trung las
va tach riéng. Doi vdi cac chit ndi dic trung, tiy thudc ban chat cia ching
<o the dung céc be dic biét va duge goi la bé thu dau, bé thu ma... Nhiing
loai bé nay chi yéu duge st dung déi véi nudc thai san xuét.

+ Pé xit Iy nudc thai san xuét hodc xu Iy can bun ngudi ta cén sit dung cac
phudng phap héa hoc va hoa ly.
Vai phuong phdp héa hoe, tic 1a sit dung cac hba chat cho vao nudc thai, tao
phan ung héa hoc gida héa chat cho vao véi cac chit bdn trong nudc thai.
Két qua tao thanh cac chat két hia hodic chat tan nhung khéng déc. Dien
hinh cia ciac phuong phap hoéa hoc la phudng phap trung hoa nude thai
chita kiem hodc axit, phuong phép keo tu va phuong phéap éxy héa- khu.
Céc phuong phip hoa iy thuong ding la tuyén ndi, chung bay hai, cd dic,
hap phu, trich ly, 6zén héa, dot chay...

4 Phd bién nhét va kinh té nhat la phuong phip sinh hoc hay sinh hda. Thuc

chét cla phu‘ong phap nay la s dung kha nang song hoat déng cua nhing
visinh vat dé phan hiy - 6xy hda cac chét ban hitu co trong nudc thai.

Cé thé thuc hién xt Iy nudc thai bing phuong phap sinh hoc trong diéu
kién tu nhién nhy canh déng tudi, cinh ddng loc, hd sinh vat, hojc trong
didu kién nhan tao nhu bé loc sinh vat, bé aérdten vdi bun hoat tinh, dia
sinh vat.
Dé dam bao yéu cau vé sinh,nudc thai sau khi qua cac ¢ong trinh xu ly phan
qua khu trung ticu digt nhiing vi sinh vat gay bénh trudc khi xa ra nguén
nudc song ha.
Trong qua trinh xu 1§ nudc thai U cac cong trinh, tao ra mot khoi lugng cin
kha Ion. Lugng cin nay ciing can duge xd ly. Pé xu Iy va phan huy can,
thuong dung cac cong trinh nhy bé ty hoai, bé ling hai v6, bé métan, bé ling
trong két hgp 1én men, bé phan hiy ky khi véi 16p ban hoat tinh lo hmg
(Upflow Anaeroblc Sludge Blanket - UASB). DS 1a cac cong trinh xu ly ché
bién cén trong diéu kién |én men phan hiy ky khi. Lugng khi tao ra co thé su
dung vao nh:eu muc dich khéc nhau nhu 1am nhién liéu dun bép, chay may
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no thdp sang. Ngoai ra cd thé ap dung cac bé dn dinh hiéu khi dé phan hi
oxy hoa bdn can.

Bun cdn sau khi xut 1y van ¢on chda nude véi mét khéi luogng 16n. Dé k
nudc trong can bun c6 thé sg dung san phoi bin, may loc chan khong
nhiéu loai thiét bj khac. Pé ting nhanh hiéu qua khid nudc ngudi ta con pt
diing phuodng phap keo ty hoa hoc.

Théng thucng nudc thai dé thi duge lam sach trong cac cong trinh co hoc
sinh hoc tiép theo. Cac cong trinh xu |y cd hoc bao gém: song chin rac,
ling cat va cac bé I3ng. Dé 12 cac céng trinh dé tach cac cht khéng tan tro
nurde thdi va duge goi la cac cong frinh xi 1y bic 1.

Céc céng trinh xai Iy sinh hoc: ding dé oxy hoa sinh héa cac chit bin hidu
con lai dang tan, keo va khong tan (nhung khéng lang dugc) va dudc goi
cong trinh xd Ij bic II.

Sau cac cing trmh xut 1y bac 11, nudc thdi duge qua khid triing va x4 ra ngud
Tuy nhién may thap ky qua, d nhiéu nudc con thyc hién xd iy trigt dé, hay :
Iy bdc I, tic B khd ndt cac chat badn con lai trong nudc thai nhu nitr:
photphat, sunfat. Cac chét nay thudng la cac chae dinh dusng dé gay ra hi
tugng phi dudng - nd hoa trong cac ngudn nudc.

X3 rg song

Xdo frén Lec car
Hap phy
Ozon hog Chat keo ty I—O ”
. I — ' Chat keo fy
Ndoc i
) Aerofen
thai N ; v
~—| Dieu #o@ e~ Tryng bog fetel Ling 1 hoge foc sink
vo!
luyén i Tuén heva bon

O

1 8on df

Gzin hoa fpc cd!

Nede & so' dung

Nitrat hod .J

HGp phy bgng  Clerua hod
than haat tinh

) Aérdten, Joc sinhvdt
Chat kea ty

Hinh 11.1. So 46 cong nghé tram xi Iy nude thii theo cdc phuong dn cé thé co
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Hinh 11.1 14 so @3 téng quét cong nghé xit 1j nudc thii. D& lya chon so A8
cong nghé phi hgp phaii dya vao lhtu higng thanh phan tinh chét nuéc théi,
ban chat cac chit bin, cic diéu kién dia 1y, thiy vin, dia chat thiy vin cla
ngudn nude - noi tiép nhan nudc thai, mitc 5 can thiét xd by nudc thai bio vé
méi trudng nudc va nhidu yéu té khac.
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CAC CONG TRIN
XU LY NUGC THAI BAN
PHUONG PHAP CO HO

12.1. SONG CHAN RAC

Song chdn rac dugc ding dé giit rac va cac tap chét rin kich thuéc 16n tro:
nudc thdi. Song chdn rac duge dit trén cdc méng din nude thai vao tram bc
hay dén tram xi Iy nuéc thii. Cu tao song chdn rac gdm cic thanh kim Ic
tiét dién hinh chit nhat, hinh trén hodic hinh elip. Khoang cach b gifa ¢
thanh bdng 16 - 25 mm, phy thude vio vi tri cla song chan rac. Cac song chi
rac 43t trudce tram bom thoat nudc thudng ¢é chiéu rong khe hd lan.

Song chdn rac dugc chia thanh hai loai: logi di d6ng vi logi c6 dinh. Song chi
rac dat nghiéng mt géc a = 60 - 90° theo huéng ddng chay (h. 12.1). N¢
lugng rac gidt lai trén song chidn rac 16n hon 0,1 m®/ngd thi rac dugc vet bir
phuong phap co gidi.

Dé tinh toan song chin ric, diu tién cin xdc dinh 8 lugng cic khe hé 1 the
cOng thifc

n=gq. ky / (bhVy), (12.1)
trong d6
q - Iuu lugng nudc thai 1dn nhit;
hy - chiu sdu 16p nuée truse song chin réc;
Vit - véin t6c trung binh qua cic khe hd, 13y bing 0,8 dén 1 m/s;
k; - hé 56 nén dong do cac thidt bj vt réc, ldy bing 1,05.
Chiéu réng toan bd song chin rac B,
Bi=d(n-1)+bn (12.2)
trong d6 4 - bé day hay dudng kinh cac thanh song chin rac.
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Hinh 12.1. $0 48 b6 tri
song chin ric

a) Song chin ric két hgp
véi méy nghién ric va
cfr mt song chin ric
thid chng dy tril;

b) Soog chin ric, vit ric
thal cong.
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Tén thit ap Iyc qua song chin rac
h=tovlp/2g. _ (12.3)

trong 46




£ - hé sb tén thit ap lic cuc bg;

v - van toc dong chay trude chin tac;

P - hé 6 tinh dén viéc tang tén thit ap hyc do rac bam, thudng 1y biny
H@ s6 ton thit ap Iyc cuc bo phu thude hinh dang cac thanh chin rac va
dinh thee ¢dng thic

& =B (d/B)* 3sina (12.4

trong dé B - h¢ s6 Iy bing 2,42 d6i vai thanh tiét dién chit nhat vA bang 1
dbi véi thanh hinh tron.
Lugng rac gitt lai trén song chén rac phy thudc loai nudce thai, chidu réng |
hd song chdn rac va phuong phap vét rac. B6i véi nude thai sinh hoat,

chieu réng khe hd song chin ric 1a 16 mim thi lutgng rac gid dai hing nim
8 I cho mot ngudi.

Rac vat dugce van chuyén ra khéi tram xi ly nude thai hodc duge nghién tre
cdc may nghien rac, sau d6 xa thing vao mang din nudc phia trudc so
chdn réc.

12.2. BE LANG CAT

Bé Iing cat dung dé tach cat va cac chit vé co khong tan khdc khoi nudc th
Viéc tach cat va cac tap chit nay ia cin thiét d8 cho cac qué trinh én dinh b
cdn phia sau (trong bé métan, bé ling hai vé v.v...) di2n ra binh thudng.
Dudi tac dong cia Iuc trong trudng, cic phin tit rén c6 ty trong 16n hon
trong nudc s duge ling xudng day bé trong qua trinh chuyén déng. B 14
cat phai dugc tinh toan véi van tée dong chay trong dé du 16n dé cac phin
hu ca nhé khéng lang duge va dii nhé dé cat va cac tap chét rén vb co g
lai dugc trong bé. Bé thudng dugce tinh toan dé gitl lai cac hat cat cé6 dud
kinh bang 0,25 mm va 18n hon, Vi vdy vén téc dong chdy trong bé khéng I
han 0,3 m /s va khéng nhd hon 0,15 m /s.

Theo nguyén tdc chuyén ddng cua nudc trong bé, thudng chia ra bé ling ¢
ngang, br% ling cat ngang chuyén dong vong vdi dong chdy theo phuat
ngang, bé ling cat diing v&i dong chay tir dudi Ién trén, bé ng cat vai dor
chiy theo phuang tiép tuyén v.v... B& ling cat ngang duoc si dung réng r
nhat,

Bé ling cit ngang (h. 12.2) bao gdm: phdn cong tac va phin cin ling.
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Hinh 12.2. Bé ling cit ngang

1- thigt hi néng thiy lye: 2- phai chin: 3- dong c¢ thiét bi gat cin: 4- phai chin phia sau; 5,6- van
khda; 7- &ng din nudc cong tic cua thiét bj ndng thay lye: 8- Sng din cdt ra sin phoi cat.
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Chiéu dai phin cong tic cia bé ling cit ngang xac dinh theo cong thitc

L= K.1000 Vh/U,, (12.5
trong d6
Up - 4% 16n thiy hec clia cdc hat cat v&i dudng kinh 0,2 - 0,25 mm gid
trong bé. U, 4y bing 18- 24 mm/s.
K - h¢ s6 bAng 1,7 vé&i U, = 18,7 mm /s va bing 1,3 vdi L, = 24,2 mm/s;
h - chiéu sau céng tic chia bé ling ct 1y bing 0,25 - 1 m;
V - van téc dong chay trong bé, khi luu lugng nudc thii 16n nhit V bi
0,3 m/s;
Chiéu rong bé ling cit xac dinh theo cong thic

B=gq/Vh, m; (12.6,

trong doé

q - luu lugng nudc thai, m3/s;

V- van toc dong chay theo phudng ngang trong bé, m/s;

h - chidu sdu phan céng tic ctia b, m.
Théi gian nudc luu lai trong bé Idng cat ngang chon 1 30 - 50 s, chidu ré
méi ngan ling cat 0,5 - 2 m. D& xéc dinh kich thude phan I&ng can, cin pi
biét dugc lugng cat gid lai trong bé trong mét don vj théi gian.
D6i véi nudc thai thanh phé, lugng cat (vai d6 dm 60% va khdi lugng thé t
1,51/ m3] tinh cho mot ngudi trong mot ngay dém P 13 0,02 1. Biét duge déan
tinh todn N va tiéu chudn P, ¢ thé xic dinh dugc dung tich phan léng can }

W, = PTN / 1000, (12.7)
trong do
T - thdi gian giita hai 13n x4 cat khdi bé; dudc chon khéng qua |
ngay dém,
Cat duge xd khoi bé biing nhidu cich: xa th ¢éng, bdng may hit cit hodc n
thiét bj nang thuy luc v.v...

Dé on dink van toc dong chay trong bé ling cat, phia cudi bé ngudi ta thud

xay dyng cic dap tran két hap vai do luu lugng nudc thai chdy vio cac cd
trinh clia tram x17 1§ nuéc thai.
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Pé tang cudng khd ning ldng cat va tach cac phén tf hitu co khéi can 141
ngudi ta thudng ding cac loai bé ling cat hoat dong theo nguyén 1y chuy
déng tinh tién - quay. Cac hudng chuyén ddng nay tao nén bing cich d
nudc vio bé theo phuong tiép tuyén (bé léng cat tiép tuyén) hodic bing c
théi khi nén (bé lng cat thdi khi). Tai trong thiy hic cac loai bé ling cat r
\Gn: 100 - 120 m3/(m2.h). B& sau 0,7 - 3,5 m. Cudng do thdi khi cia bé ling

théi khi 3 - 5 m>/(m%.h). A-A
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Hinh 12.3. Sn phoi cif

1- dudng Gng dan cat; 2- mang phin phdi cét; 3- dudng Sng théo nudc.




San phoi cdt (h.12.3) duge ding dé lam khé so bs cat trude khi van chuyé;
ngoai tram xu ly nudc thai. San phoi cat gém cdc & dit cé bd dép cao 1 -2
duge tinh todn vdi tai trong 3 m° cit/m? nim vi don cdt khé theo chu

Nudc thu tif sdn phoi cat duge din vé phia trudc bé ling cat.

Cat cdn cé thé Jam mét nudc trong cac bé chila cat véi dung tich 1,5 - 5

hugng cat gid lai trong ngay dém. B chia cat con duge ding dé ria cat k
cac tap chat hitu co.

12.3. BE LANG

Céc loai bé ling thudng duge ding dé xit Iy so bd nudc thai trude khi xi
sinh hec hodic nhu m§t cong trinh xii 1y déc lap néu chi yéu cdu tach cic |
cin lng khéi nutdc thai trude khi x3 ra ngudn nudc mét.

Dua vao chulc ning vi vj ri c6 thé chia bé ling thanh céc loai: b iing dgt
truGc cong trinh xit 1y sinh hoc va bé ling dgt hai, sau céng trinh xi 1§ sinh F
nudc thai,

Theo cdu tao ¢ thé phan bigt bé ling ngang, b ling diing va bé ling ly t
Ngoai cac loai bé ldng niy cdn cé bé ing tromg c6 ting cin 1o ling, bé ling :
ldp mong.

Theo nguyén téc hogt dfng ngudi ta cdn ¢é thé chia ra cac loai b3 Iﬁng hoat 46
gidn doan hay hoat dgng lign tuc.

Céc dang bé ldng (ldng diing, ling ngang, léng ty tam v.v...) dugc chon di

va0 cic 50 40 céng nghé xit Iy nudc thii va xd 1y bin can, cdng suat trai

trinh tu x4y dung, ddc diém dja hinh, didu kién khi higng thiy van v.v... ¢
khu vyc. B3 Jing ding thudng ding cho cac tram i Iy nudc thai céng su
duéi 20000 m3/ngd, bé ling ngang - trén 15000 m®/ngd va ling ly tdm - tri

20000 m3/ngd. Céac loai bé Jéng thudng duge xdy dyng béng gach ho

béténg cdt thép.

+ B? li:ng ngang, Bé Iing ngang c6 dang hinh chi nhat trén mat bing. Tror
bé lang, nuédc thai chuyén dong theo phuong ngang (h, 12.4). Nuéc tror
dugc thu & cudi bé va din dén cong trinh tiép theo. Van téc ddng chd
trong ving céng tic cida bé ling V khéng 16n hon 10 mm/s. Chiéu s
cong téc H cia bé chon tit 1,5 dén 4 m,

Dé tinh toan bd ling ngang, diu tién cin xdc dinh chiéu rdng ngin bé
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theo cong thic.
B = g /nHY), (128
trong do
g - luu lugng nudc thai 1an nhét;
n - s6 ngan bé. .
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Hinh 19.4. Bé ling ngang

|- dirding Sng x4 cin woi; 2, 4- méng din nwdc kich thu&é 800 x 900 va 600 x 900 mm:

3,14- diuke din nudc thai vao bé ling; - miéng phén phbi nude; 6- xe gat cin ling:
ma vi ehft ndi; 8- mép méng thu nusde; 9- hd théng didu khicn xe

7. &ng (ming) thu diu
13, 8ng x3 khd bé;

gat cin: 10,11- ng din déu m3 vi chit ndi; 12- divke xd sy o6
15- phai chin 400 x 600 mm; 16- diuke thu nude da lang.




Chigu dai bé ldng L dugc xic dinh theo céng thic
L=VH/(K.Up), (12.9)
trong do

K - hé s6 phy thudc ciu tao bd phan phan phdi nude dau bé Iing, du
chon bfing 0,5;

Ug - van tdc 1dng cta hat cin tinh toan (phu thudc hiéu sudt lang y
cau E). Gi4 trj U, xac dinh theo thyc nghiém khi xay dung duo
cong déng hoc ldng E = f (UJ) va phu thudc vao cac yéu t6: van |
dong chdy réi tir dudi 1én theo phuong thing diing o va hé s6 |
tu 1, cac hat cdn theo thai gian.

Bé 1ing ngang con cd thé duge tinh toan theo phiutong phap ta: trong, ngt
3 theo krgng nudc thai, m” trén 1 m? mat bé l&ng trong thai gian 1 h. C
trj tai trong dugc chen dya theo s6 ligu quan ly cic bé ling ¢6 hiéu su
ling tuong tng. Thong thudng tai trong nay bing 1-3 m®/h trén Im? mr
bé.

Ngoai kich thudc phan ldng cia bé (B, H, L), trong tinh todn bé cin pt
xac dinh dung tich phan chda cin. Lugng cin ling cda nudc thai sinh he
trong bé ling dgt mat 13 0,8 1/ng.ngd.

D§ am ciin ling phy thude vao cach tap trung can vé hd thu: 95% néu ¢
ty trugt khi do déc day bé ling I6n hon hodc bing 0,01 va 93% néu dui
hé thong gat cin co gidi vé hé thu,

D6i v8i nudc thai thanh phé lugng cin ling lai trong mét ngay dém la

W=0,8N /1000, m®/ngd, (12.10}
trong d6 N- s dan.

Dung tich hé thu dugc tinh todn cho lugng can giit lai trong do6 la hai ng:
dém. Cgn dudc xa khéi bé bang bom pittong hodc nhd ap lyc thiy ftir
h=1,5m.

4 Bé ling ding. Trong bé Iing ding, nudc thdi dugc dan vao ong trung ta
va 1t diy chuyén dong tu duédi lén theo phuong théng difng. Nudc tror
dugc tap trung vao méng thu phia trén. Cin ling duge chia & phan hin
nén hodc chép cut phia dudi (h.12.5). Trén mat bing, bé cé dang hinh tré
hay hinh vuéng. A
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Hinh 12.5. B8 I
dudng kink !
bing cfu kig
bétong cot th
diie sin
1- xa cin;

2- xi chét ndi:

3- Sng phin p
nudc irung ta

4- ming thu nu

5, 6- dudng
dan nudc ra
mrdc  vao
ls';ng.




Khi tinh toén bé ling diing, di vi nuac thai sinh hoat, d& cac hat cin «
d 19n t6i thiéu ddm bao yéu cdu ling dugc, van téc dang chay trong vir
cdng tac V khéng dudc 1dn hon 0,7 mm/s. Théi gian nudc luu lai trong bé
gidng nhu & bé ldng ngang, thudng 14y kY 0,5 dén 2,0h. Dung tich phé
cong tac cia bé ling W vdi luu lugng g4 va thai gian ling ¢, xic dinh nh

sau

W=gqt, (12.11)
Chiéu cao phan cong tic cia bé ling hy

hy=Ve, | - (12.12)
Sau d6 tinh dién tich tiét dién F

F=W/h (12.13)
va dudng kinh bé D

D=N4(F+f)/n (12.14)

trong dé

f - dién dich tiét dién &ng trung tim vdi vén téc dong chdy trong &
Vo=0,03 m/s;

n - & bé ling; n thudng dugc chen hep 1§ dé cho dudng kinh méi b
lang D khéng 16n hon 9 m.,

Téng chidu sau H cda bé lng ding s2 13
H=hy+hy+hy+phy+hs, (12.15)
trong dé6

hy - khoang cdch tit migng loe dng trung tam dén t4m phan xa, hy thudng
lay 0,25 - 0,5 m;

h3 - 18p trung hda, da y0,3m;
hy - chidu sau I6p bin;
hs - chiéu cao lép bdo vé trén bd 1dng &y bdng 0,3 m.

Hiéu sult ling E cila be ldng ding thip, théng thudng bing 40 - 45%. Dé
nang cao hidu suat ldng E (c6 thé dat téi 60 - 70%) hign nay ngudi ta dua vaoe
su dyng rong rdi cic loai bé lang ding dong chidy td trén xudng (h.12.6).

144



-l,iL - ||k
AT A g
g L LA b
'\\t\\\—:jf;fﬂ
v
A/

79
8 10
d 11
8

L}

Hinh 12.6. B¢ ling

dong chdy o

xudng

1- ngin tiép nhjn:

2- 8ng din nude dén:

3, 4- hé thong thu
chit ndi:

§- mang ring cva
phoi nude;

6, 7- he théng phéa
nude:

8- méng thu nudc;

9. éng din nudc n
2z

be:
10- phiin 13ng;
11- tudng chin hinh

12- 8ng x4 bin.

4 Bé 1ing ly tim. V& nguyén ly 1am viéc, bé ling ly tam dugc xem nhu k
dang cla bé ling ngang, trong dé dong chay theo phuong ndm nga
td éng trung tAm ra méng thu xung quanh v&i van téc V gidm dan.
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Hinh 12.7. B¢ ling ly tam dgt mit dudng kinth 30,0 m

1- ming-thu nude: 2- thidt bj gat cin; 3- Sng din chit ndi; 4- Sng xé cin; §- Sng thu
nidc trong; 6- Sng din nvdc thiii 4én be; 7- hé thong phin phéi nudc trung tim.
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Bé ling ly tAm c6 hinh trén trén mat bang (h.12.7), dudng kinh t
D = 12 = 60 m; chidu sdu céng tac cia bé hy = 1,5 + 5 m. Nhiéu nghién ci
cho thdy ring dé bé ling ly tim lam viéc tdt, ty 1& D/ by phai dam bd
6 + 12

Trong bé 1ing ly tdm van toc dong chay V tai vi tri cach tam mdt khoan
bang nifa ban kinh bé R/213 5 + 10 mm/s. Do van téc dong chdy ludn the
d5i, trong bé lng ly tim thudng xuat hién nhiéu ving xody va ving ché
dung tich hitu ich cua bé gidm. Dé nang cao hiéu suit tam viéc cla bé, hié
nay ngudi ta da sit dung loai bé ling ly tim c6 h¢ thong phan phéi nudc \
thu nudc cing di dgng (h.12.8).

Hinh 12.8. B¢ ling Iy tam
h¢ théng phin phoi
thu nudc cling di dén,

1- 6ng din nudc vio;
2- tim chin khiz
3- dia trung tim;

4- thidt bj phan phdi va
nudc;

5. thiét bj truyén dong:
6- gat cjn;
7- Bag thu nude trong;

8- Sng dan bin ciin;
9- tAm hudng ddng.




Ban kinh cic loai bé ldng ly tam R x4c dinh theo céng thiic

Re [-—9 (12.16
nrk Ua

K - hé sb phu thudc vao cac loai bé lﬁng. K = 0,45 dbi v&i cac loai bé
tam binh thuting va bdng 0,85 d5i véi bé ling ly tdm cé hé thé
phan phéi va thu nudc cling di dong.

trong d6

Van téc léng U, d6i vai bé lgng ly tdm dugc xac dinh gidng nhu déi vai
ldng ngang.

Hiéu suat ling E cia bé ldng ly tam khéng cao (thudng 13 40 - 48%). C.
ling tap trung vé ho thu nhd hé théng gat cin di déng.

Dé thu cac chat ndi nhu dau, ma, bot khi v.v... ¢b trong nudc thai, trong ¢
be ldng dot mot ngudi ta bd tri cac by phan thu cht ndi phia trén m
nude.

Can ling va chit ndi trong nude phai duge dua vé cac cong trinh xait ly b
c&n va chét ndi. _

12.4. LAM THOANG SO B0 VA BONG TU SINH HOC

Trong nhing diéu kién 1am viéc thuan lgi, hiéu sult ling t§i da ciia cac lo
bé ling dgt mét cing khéng vugt qua 60%. Dé ting cudng qué trinh 1
ngudi ta dung bién phdp 1am thodng so bd bing cich thdi khi vio nudc th
10 - 20 phiit trudc khi ling. Qué trinh 1am thoang sd b ¢ bd sung thém bi
hoat tinh du hodc bin mang sinh vat tiy bé léng dgt hai vé, dugc goi 1a dér
ty sinh hoc.

Lam thodng so b cé thé dugce tién hanh trong cac ngin riéng hodic trén mar

dan nudc vao bé Iing. Ngn 1am thoang so bo thudng dugc hgp khéi tror
cac bé ldng (h.12.9).

Ngoai vidc lam tdng higu sudt ling, qua trinh lAm thodng so b con la gi
doan chudn bi cho khau xd 1y sinh hoc nurée thai tiép theo di®n ra &n djn

Sau qua trinh ldng c6 lam thodng sd b§, hdm Iutgng cin lo king pidm 65% v
BOD gidm 10% dén 15%.
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Hinh 12.9. Bé déng tu
sinh hopc

1- fng trung tim;

2- ngén dong ty sinh
hoc;

3- thiét bj cap khi;

4- Gng hydng dong;

5. ving ling;

6- mang thu nudc trong.

12.5. Vi DU TiNH TOAN CAC CONG TRINH XU LY NUGC THA! BANG
PHUGONG PHAP CO HOC
Vi du 1. Xac dinh kich thudc song chin rac va lugng rac gid lai trén do che
tram xu }y nudc thai cdng sult:
0 = 15000 m®/ngd (q:5 = 0.174 m3/s; Gmax = 0,253 m?/s).

Do céng sudt tram xuf 1y nudc thai khong 10n, chon hai song chdn rac: md
&n tbc dong chdy qua khe hd Vi = 1,0 m/s, chi&i

lam viéc va mdt du phong; v
rong khe hd b = 0,016 m va chidu sau |8p nudc trudc song chan rac by = 0,5 m

55 Long khe ho n cda song chin rac xac dinh theo cong thitc (12.1)
0,253 x 1,05 _ 13,

H =
0,016 x0,5% 1,0

Chon bé day thanh song chdn réc d= 0,008 m. Bé rong cia song chin rac B

14



xac dinh theo cong thic (12.2)

B, = 0,008 (33-1) + 0,016 x 33 = 0,8 m.
Lugng rdc gilt lai trén song chin rac ¢6 khe hd 0,016 m 13 8 I/ngudi.ndm.
Néu tiéu chuan thoat nuéc 13 4, = 150 1/ng.ngd, thi dan 6 ding dé tinh to
sornig chan rac la

N =Q/q,=15000.1000 / 150 = 100000 ngudi.
Lugng rac gi lai trén song chdn rac cia tram x Iy nuéc that trong mdt ng;
dém la

Wigt = -—N—B—— = 2,192 m3/ngd :

1000 . 365
Vi du 2. Tinh toin bé ling cat ngang cua tram xit Iy nudc thai céng su
Q = 80000 m*/ngd (g = 0,93 m*/5; Gpay = 1,1m?/s).
Chon bé ling cét ngang cé hai ngin; van téc dong chay V dng v
Gmar = 1,1 m3/5 12 0,3 m/s. Dién tich tiét dién U6t ctia mbi ngan sé 1a
W= Gmax /2V=1,1 / (2.0,3) = 1,67 m°.

Chiéu sdu cong tac bé lang cat i = 0,6 m; chidu rong B ctia mdi ngén I3
B=w/h=1,67/0,6=2,78m.

Néu dudng kinh tinh toan cta hat cat do = 0,20 mm, Uy= 18,7 mm/s v

K = 1,7 thi chiéu dai bé Idng cat L xac djnh theo cong thug (12.5) s& 13
L=1,71000.03.0,6 /18,7 = 16,4 m.

Vidy 3. Tinh toin bé ;é’ng ngang dot mét cda tram xit Iy nudc thai cong su
Q = 40000 m*/ngd (4,5 = 0,46 m>/s; Fmaxr = 0,58 m?/s). Ham luon
chat 1d litng trong nudc thai C, = 200 mg /1. Hidu suit ling yéu ca
E = 45%,

Czhr.p-n van téc trung ‘billlh trong bé léng V=5 mm/s v chiéu san cong tac cu

bé H = 2,0 m. V&i bé ling sau ngin, chidu rgng mdi ngdn xac dinh theo con

thic (12.8) s 13

B=058/(6.2.0,005) =966 m.
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P& dam bao higu sut 1ing E = 45%, trong bé can gid lai cac hat cé dd K
thuy lyc t6i thiu U, = 0,638 mm/s. Chiéu dai bé ling L, xéc dinh theo cbr
thire (12.9)

0,005. 2

©0,5.0,00064
Lugng cdn gid lai trong bé trong mdt ngay dém la

=312 m.

Co.E.

1000 x 1000

_ 200. {,45 . 40000 3,6 t/ngd.

1000 x 1000




CAC CONG TRINI
XU LY NUGC THAI BAN(
PHUGNG PHAP SINH HO(

13.1. CAC CONG TRINH XU LY NUGC THAI BANG PHUONG PHA

SINH HQC TRONG BIEU KIEN TU NHIEN

Dé tach cac chit bin hitu co dang keo va hoa tan, trong didu kién ty nhié
ngudi ta xd Iy nudc thai trong ao ho (hd sinh vat) hay trén dét (canh ddn
tudi, cinh dong lgc). CAc cong trinh nay rét thich hgp cho cac ving nhiét di
va vdi tram ¢éng suét nhd.

+ HO SINH VAT

Ho sinh vt 13 cdc a0 hd ¢6 ngudn géc by nhién hosc nhan tao. Trong h
sinh vt dién ra qua trinh 6xy héa sinh héa cic chit bin hitu o nhd s
khuan, tdo va cic loai thiy sinh vét khac, tudng tu nhu qua trinh tu lar
sach ngudn nudc mit,

Theo ban chat qua trinh sinh hoa, ngudi ta chia hd sinh vét ra cc toai i
sinh vt hidu kni, ho sinh vt tuy tign (Facultative) va hé sinh vt yém khi.
Trong hd sinh v4t hidu khi, qua trinh xt 1y nudce thai didn ra trong diér
kién day di éxy. Ngudn sxy cung cap cho hé 14 sy Jam thoang khéng kh
qua bé mit hd (hd duge Iam thoang ty nhién) hodc nhd cic hé tht‘)ng thié
bi cAp khi (hd dugc lam thoang cuéng biic). Cac loai phi du thuc va
cung dong mét vai trd I6n trong vigc cung cap éxy cho hd. Dé sau cda hi
sinh vat hiéu khi khéng 16n, ti 0,5 dén 1,5 m. Hink 13.1 gidi thidu so d¢
cau tao ho sinh vat lam thoing cuang bic cong suat 1400 m3/ngd.

H1a sinh vat tiy titn (Facultative) c6 d siu i 1,5 dén 2.5 m. Trong hé
sinh vt tiy tign, theo chidu sau I8p nudc, co thé dién ra hai qué trinh:
oxy héa hiéu khi VE:I len men yém khi cac chit bin hitu co. Trong ho sinh
vat tdy tién vi khuan va t3o 6 quan hé tuong hd va déng vai trd co ban
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déi véi sy chuyén héa chit ban.
Hé sinh vit yém khi cé d8 sau 16n (trén 3,0 m). Do sy xdm nhap 6xy vao toar

b 16p nudc khé khin nén qua trinh phan hily chét ban hiu ca trong hd cht
yéu dién ra trong diéu kién yem khi.
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Hinh 13.1. HS sink vt lam thodng cudng biic 48 x4} Iy trigt A€ nudc
thii cong sudt 1400 m®/ngd

I- nude thai vao ho bae mat- I1- aude thai vio bd bac hai vi bac ba; III- nudc thai sau
xu 1y sinh hoei IV- pudc thai sau xif ly trigt d&: 1,2,3- hd sinh vat bic mdt, bai, ba:
4.5- hd sinh vat bac mdt, bic hai 1im thoang ty nhién: 5- ngén tiép xtc; 7- may
Khudy.

bl ha
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Hd sinh vat ¢ thé chia thanh nhiéu bac. Cac bac cudi cing c¢d ham hugng O
héa tan cao nén thudng su dung de nudi ca. Pé gidm tdi trong chét ban
viing ddu hd, ngudi ta thudng pha lodng nudc thai tai bac thid nhét cda ho (1




sinh vat pha lodng). Bé ting cudng qua trinh chuyén héa chédt ban va 1
i - A » o ~ an, XK 2 P ) = . 2

giau Oxy cho hd, ngudi ta cing thudng nudi cay cic leai tdo beo va cac thd

thuc vat khac vao trong do.

H3 sinh vit cé thé ding nhu mét cng trinh ddc lap, xif 17 sinh hoc nudc th

sau khi da tach cin ling, hodc dé xd ly bd sung, theo yéu ciu v& chit lugn
» P -2 - - T

cua ngudn tiép nhan nudc thai.

Thoi gian nudc Iuu lai trong hé sinh vat tit 2 dén 10 ngay dém, <6 khi ti 2

ngdy dém. Trong hé sinh vat, cic loai vi khuln gy bénh thudng bi tiéu did

toi 95 - 99%. Ngudi ta thudng tinh toan hd sinh vit theo tai trong thiy Iy

Doi véi cic hd sinh vat tiy tién, ding dé xif 1y nudc thai cé BODs dui

250 mg/l, trong diéu kién nhiét d¢ khong khi 20°C, tdi trong thiy lye |

300 - 500 m®/ha.ngd.

+ CANH BONG TUGI VA CANH PONG LOC
Cénh dong tuéi 13 nhing khodng dat canh tac, c6 thé tiép nhan va xi |
nudc thai. Cac chit bin cita nudc thai bj hap thy va gid lai trong dit. Sa
dé céc loai vi khudn 6 sin trong dat s& phan hiy chiing thanh cac cha
don gidn dé cay tréng hip thy., Nudce thii sau khi ngam vao dit, m¢
phdn dugc cdy tréng st dyng, phin con lai chdy vao hé thong tidu nud
ra séng hd hofc bd sung cho nudc ngim.

W L

s e = Hinh 13.2. So 45 cinh
i esl.an - : E?l‘g.’i?f < dong loc va cénh
| 422.50 fz2.25 3 :~..e‘ d&ng b1idi
22,50 e R
2250 |l I i %’“ 1- ming din audc chinh v
l e T ) [ ﬂ..-'{'d_ mang phin phdi:
s == ‘;fao 4 " 2- h% thong tudi:
2'-50 /*'_ 2’,'90 ’ ' - -
2L50 /M - N 3- b¢ thdng thu nudc;
sE=m= ; """"" 'g \\:"ng, L ot 21,00 4- ming thu nudc t3p trung;
NN 27060
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Ché d5 x4 nudc vao cinh ddng tudi phy thuge vio diéu kign khi hiu, tho
vu, loai cdy tréng, loai dat v.v... , cd the 14 lién tuc hodc gian doan.

Canh ddng loc duge ding khi c6 nhing khodng dat khong thé sit dung
cho canh tac néng nghiép. Trén khoang dat nay ngudi ta phan ra cic ¢
thiia va bé tri hé théng muong mang, dudng 6ng phéan phéi va thu, tiél
audc (h.13.2). 56 6 thita khéng bé hen hai va ¢6 dign tich 5 - 8 ha.

D6 dbc ty nhién cha canh dong loc khong qua 0,02. Kha ning loc va lan
sach nudc thai phu thuéc vao loai d5t. Ngudi ta thudng chon cac vun
&4t cat hodc a cat dé 1am canh dong loc.

Nudc thai sau khi xi Iy trén canh dong tudi va canh ddng loc ©
BODy, =8 + 15 mg/1, ham lugng nitorat dén 25 mg/L S6 lugng vi khua
bj tidu diét tSi 99%.

Dién tich yéu cau cia canh ddng loc duge xac dinh theo tai trong thay Iy
7o va phy thudc vao lugng mua trung binh nim cing nhu dic diém lo:
dit. D&i véi cac loai dit cét, & cat khi Jugng mua trung binh n3m |
2000 mm & the chon g, tir 40 dén 60 m*/ha.ngd.

Cac cong trinh xd 1§ nudc thai bing phuong phap sinh hoc trong dié
kién ty nhién cb gia thanh xay dung thdp, quan ly don gian, higu qua la
sach va diét Kkhu&n cao, thich hgp véi cic khu dan cu hodc nha may ¢d lu
lugng nudc thai bé, dudi 15000 m?/ngd, két hop duge viée xid ly nudc th
v&i cac muc dich kinh té nhu nudi i, trdng ciy v.v.. Nhuge diém cd b
ctia cac loai cong trinh nay la yéu ciu dién tich dat xay duyng lon, ché ¢
lam viéc khéng 6n dinh, phu thudc vao cac didu kién khi hau, thai ti

YVa--

13.2. CAC LOA! BE LQC SINH HQC (BE BIOPHIL)
Bé loc sinh hoc la cong trinh nhén tao, trong d6 nudc thai dugc loc qua lop v
lidu rin cd bao boc I6p mang vi sinh vat. Bé loc sinh hoc gém cac thanh ph
chinh sau day: phan chia vat litu loc, hé théng phén phdi nudc dam bao tv
ddu nudc trén toan bé bé mat be, he théng thu va dan nudc sau khi loc,
théng dan va phan phoi khi cho bé loc.

n trong bé loc sinh hoc dién ra gidng nhu trén ca

Qué trinh éxy hoa chét b
d6 16n hon rét nhiéu. Mang vi sinh vat di su du

déng loc nhung voi cudng
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va xdc sinh vat chét theo nudce trdi khdi bé duge tach khdi nudc thai da xug
tai bé 1&ng dgt hai. P& ddm bdo qu trinh 6xy héa sinh hoa dién ra én dis
dxy dugc cAp cho bé loc bing cac bién phép théng gié ty nhisn hosc thong
nhan tao.

Vat liéu loc cita bé loc sinh hoc ¢6 thé la cudi, da dudng kinh trung bi;
20 - 30 mm va 40 - 60 mm, hodc c4c tAm ng nhya téng hap, ximing amia:
V.vV..

Hign nay theo ning suat loc (t3i trong nudc thai) ngudi ta chia ra cac loai |
loc sinh hoc nhé giot va bé lgc sinh hoe cao tii.

+ BE LOC SINH HQC NHO GIQT

Bé loc sinh hoc nhod giot ¢o dang hinh vuéng, hinh chi nhat hodc hir
trén trén mit bing. Bé loc sinh hoc nhd giot (h.13.3) lam viéc theo nguy:
tdc sau: nuéc thii sau bé ling dgt mdt duge dua v thidt bj phan pht
theo chu ky tusi déu nudc trén toan bd bé mat bé loc. Nudc thai sau ki
lge chdy vao hé théng thu nude va dude din ra khai ba. Oxy clp cho t
chii yéu qua hé théng 15 xung quanh thanh bé,

oo o gl N o ofllo glla
= — 8.00 .
Hink 133 Bé loc
i i = ' nhé
| 60 | 80 | s0 | s 1 50 | 60 | 60 1 sinh hoc
L | 1 1 1 B L | T glpt
” Mat béﬂy 1- thing dinh lugng;
e "Er:n 0,00 2- voi phun;
T e 3 ™ . | 3- tudng bétdng:
o ne Lo ik 4- vt lidu loe:
a‘? ; :I I [ 5- dan nudc thai vé bé
_1"5-. a % L T - = o '_If—Ar 6- I‘m‘lng thuy pudc tha
* di xq ly.
Il sol = <+ ¥ :
; : [ is00
N RN ; il i 0,25
"
B 420 6 g
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Vat ligu lgc cia bé loc sinh hoe nhé giot thuang la cic hat cudi, da..
Pudng kinh trung binh 20 - 30 mm. Tai treng nudc thai cia bé thap (0.5
1.5 m? nudc thai trén 1 m?, vat lidu loc trong mot ngay dém). Chieu car
l6p vat lig¢u loc trong bé 1,5 - 2,0 m. Hiéu suat x1 1y nudc thai theo chi tiéi
BOD clia bé cao (thudng trén 90%). Bé diing cho cic tram xU Iy nudc tha
céng suit dudi 1000 m”/ngd.

Hién nay ngudi ta thuong tinh toan bé loc sinh hoc nhé giot dua vao nén;
litc oxy héa NO - lugng BOD duge tach khéi nuée thai khi loc qua 1 m
vt liéu loc trong mdt don vi thdi gian ngay dém hodc gio. Trong dié
kién nhiét 6 nudc thai sinh hoat 1a 20°C déi véi be loc cd chidu ca
lap vat lidu loc H = 2 m, nang Iy éxy hoa NO thudng td 0,08 dé
0,15 kG BODs/(m>.ngd).

+ B£ LOC SINH HQC CAO TAI

B& loc sinh hoc cao tai c6 cac déc didm ciu tao va quan Iy khac véi bé Ig
sinh hoc nhd giot. Vat liéu loc cla bé loc sinh hoc cao tai thudng la cé
loai cudi, da... Pudng kinh trung binh 40 -70 mm. Nudc thai tudi 1én mé
bé nhd hé théng phan phéi phan lyc (h.13.4) nén be ¢6 dang hinh tro
trén mit bing. Bé co tdi trong thiy lyc cao [g = 10 dén 20 m® nu¢
thai/(m? mat bé loc, ngdy dém)] nén trong cic trudng hgp can thiét kl
BOD clia nudc thai qué 13n, ngudi ta phai tién hanh pha lodng chin
bing nutdc thai da lam sach (tuin hoan nudc). Néu chiéu cao 1p vat lié
loc H 16n hon 2 m, bé phai dudc cap khi cudng bic bing hé thong thor
2i6 tr phia dudi day bé. Lugng khi B cap cho bé tir 8 dén 12 m>/m” nu
thai. B: duoc thiét k& cho cc tram xit I nudc thai cong suat Q du
50000 m?/ngd.

Pé tinh toan cac kich thudc cd ban cia bé lpc sinh hoc cao tai, dau tié

phai xac dinh ham lugng chét ban theo BOD trong hon hgp nudc thai s
nudc pha loang Ly, theo cong thic sau
aHB"K_

0.f +p

Ly=1,.10 9 (13.1)

trong dd
Kr - hing sb phan hiy chit ban,




Kt = Kag x 1,04772% /g,
8 diéu kién nhigt do nudc thai 20°C, Ky0=0,1/ngd.
Ly - BOD cida nuéc thdi sau xi Iy, mg/|;
H - chiéu caa 18p vat lidu loc, m;
B - liu lugng théi khi, m®/m3 nudc thai:
q - tai trong thdy lyc cta bé, m® nudc thai/(m? bé mat bé.ngd);
B - cac hé 56 anh hudng, x4c dinh theo bang 13.1

it bing Hinh 13.4. B¢ lpc sinh
— hoc cae tdi c6 hf
m thing phin phoi
: _ nudc dang phin
i fuc
I- thigt bj phan phéi
phan hye;
m, 2- vt ligu Ige:
[’ﬁ ol Sy - . ) 3- bé thing thu gude.
‘_4- I.' N g A
Py int] W b Nl , f
.|I =
1|
i
i-h
ol
RN
(LT
| h‘?g’i r267
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Bing 13.1. Gid trj cic hé sé o va f trong biéu thfc (13.1)

B, mim" nutc HE"® k)1 P4 a B
8 <0,662 1,61 0
20,662 0,469 0,69
10 <085 12 1,13
> 0,85 0,4 0,83
12 <106 19 0,19
21,06 02 0,15

Hé s6 tuan hoan n sé la

n=1{Ly-Lyu] / [Lup-L4], (13.2)
trong do L, - BOD clia nudc thai sau bé Idng dgt [, mg/|
Dién tich bé loc F xac dinh theo ¢dng thitc

F=Q@m+1)/q ,m (13.3)
trong d6 Q - luu lugng trung binh cia nudc thaj, m3/ngd.

Hinh 13.5. S¢ 43 chu tao dia loc sinh hoc

1- bidc dia: 2- tryc: 3- bd phan truyén ddng: 4. 7- mén

dan va thu nudc; 5- thiing chia nudc thai; 6- méang teon.
Ngoal cac loai bé loc ¢b vat llt,‘.'l.l loc dang hat, ngudi ta con dang cac loi
bé c6 vat liéu loc bing nhua téng hop hodc ximdng amidng dudi dan
tdm, éng tao thanh ting lap. Cac loal bé loc nay thuong 6 cong suat 1§
(tai trong thay Iyc cd thé téi 10 m? nudc thalz’(m vat liéu lpc.ngd). Bx
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vdi nhitng noi ¢6 hu lugng nude thai nhd han 500 m®/ngd ngudi ta
ding dia loc sinh hoc c6 dudng kinh 2 - 3 m va van téc¢ quay 1 -
véng/phit dé xi Iy nudc thai (h.13.5). Tai phin dia quay ngép tro
nuéc thai s& hinh thanh mang vi sinh vat, nhé d6 ma didn ra cic g
trinh hap thy va éxy héa sinh héa chét ban.

13.3. BE THOI KHi €O BUN HOAT TiNH (& AEROTEN)

Bé aéréten la cong trinh nhan tao, trong dd ngudi ta cung cap dxy va khu
tron nudc thai vai bin hoat tinh. Bin hoat tinh trong aérdten ton tai du
dang bdng x0p, tip hop chi yéu cac quin thé vi khudn khoang héa cé K
nang hap thu va 6xy hoa chat ban hitu co nha oxy €6 trong nudc thai,

Dé dam bao cé oxy thudng xuyén va tron déu nude thdi vdi bun hoat tin
ngudi ta thudng cap khi cho aéréten bing cac hé théng khuay trén ca khi, |
thong cAp khi nén hogc két hap ha loai nay.

Sau khi hap thy chit hidu co trong nudc thai, sinh khéi biin hoat tinh tang lé
tao thanh tugng bun hoat tinh du. Phan bun trong hon hgp biin - nudc sa
aéroten s& dugc gid lai trong bé ldng dot 1. Mot phan cda lugng ban ni
duge tuan hoan trd lai aérdten tiép tuc chu trinh hép thu va 6xy héa chat hi
cd va dugc goi 1a ban hoat tinh tuan hoan. Phin bin hoat tinh du dugc du
vé& bé nén biin va cac cong trinh xur 1y bun cin khac. Hiéu suat xd ly nudc thi
trong aérdten, chat lugng biin hoat tinh v.v... phu thude vao thanh phén v
tinh chat nudc thai, diéu kién thiy dong hoc qua trinh khuay trdn, nhiét d
va d6 pH nudce thai, sy ton tai cac nguyén t5 dinh dudng va cac yéu t8 khac.

NEéu nudc thai c6 BOD 16n (L, » 150 mg/1) va cé cac chat ddc hai déi vdi v
khuan thi cAn phai tai sinh bin hoat tinh bing céch théi khi cho ching sa
khi tudn hoan lai va trude khi tiep xtic v&i nudc thai hodc phai st dung so d
cong nghé xit ly nudc thai trong aéréten nhidu bic (h.13.6)

Theo so d6 chuyén déng cia dong nudc thii va su tudn hoan ciia bitn hoa
tinh ngudi ta chia ra cac loai aéréten déy va aéroten tron. D4&i vdi aérdten déy
nudc thdi va bin hoat tinh tudn hoan dude dua vao tit mot phia. Biin va nud:
tiep xic véi nhau trong qua trinh chuyén dong doc aérdten. Aéréten diy
thudng duing cho cac loai nudc thai co BODyy, dui 300 mg /1.

D4i vai aéréten trdn, bin va nudc duge tron déu ngay ty diu cing nhu trong
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todn bd dung tich bé. Aérdten tron ¢ thé ding dé xi& Iy nudc thai khi BODy
cua ching téi 1000 mg/l.

— Nde Fhar
Wc fhar squ[™ " . ! Sau x¢ Iy
% ly e hoo | Aérafen 8¢ fong Aériten Bé’ loag | sinh boc 206c

béc mat def T T bdc hoi [ d I
bgc mdt | béc hoi
1 | I
—— AR —
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Hinh 13.7. S0 40 aérbten ddy bin hinh lang

1- ng dén khi; 2- mang gida; 3- t&m chin; 4- mang din nudc phia rén: 5,6- céc Sng diing dan kb

vi din nudc; 7- be 40 chdng trugt; 8- &ng Venturi: 9- duding Sng bin hoat tinh tudn hoan: [0- man

phin phSi nudc be Iing dat I1: 1§- mang dén nudc vao phia dudi; 12, 13- cic Ong din khi.
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Aérdten c6 nhiéu loai, pham vi iing dung tén. C6 thé diing aéréten cho
tram cdng sudt vai chyc m®/ngd dén hang trim ngan m3/ngd. Hinh 13.7,1
gi01 thiéu mdt sb loai aérten duge st dung rong rdi hign nay dé xir ly
thai sinh hoat va ¢Ac loai nudc thai cé thanh phén tuong tu.

g

Hinh 13.8. Mot s6 loai aérdten Iing khudy tron co khi thuding diing

a. d, e) A&rdten ¢6 ving thdi khi & giita (Phép); b) Aérdten cong suit 1an cé gat c3n (My);
c. f) Aérdten MICI (Nga)

1- dan nude thil vao: 2- 6n dinh dong chiy: 3- ming khudy trdn b& mit; 4- ving théi khi:
3- ngin khd khi ciia biin: 6- ving ling: 7- ca bip tuin hoan: 8- x4 nudc thii i xi ly;
9. xa bun du: 10- cinh khuiy bd sung phia dudi.
Tinh toan aéréten bao gdm xac dijnh dung tich v cac kich thudc cong trin
lugng khi yéu cau va lugng ban hoat tinh duy.
n . . z. - o - -
Thai gian thoi khi trong aéréten f xdc dinh nhu sau

b=[lo- L]/ [2(1-T)) p], (13.4)
trong do
Lq v Ly - BOD cla nudc thai vao aérdten va nude thii sau khi xit Iy, mg/1;

a - lidu lugng bin hoat tinh, déi véi nudc thai sinh hoat cd thé Iéy t
1,2 dén 3 g/1 dua theo gid tri L,

T, - dé tro cda bin, lay béng 0,3;

p - tde dd &xy héa chat bin frong aérdten, mg BOD /(1g chit khén
tro trong 1 gid); p c6 the iy tiy 20 dén 80 mg BOD/(1g chat khén
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tro trong 1 gi®), phu thudc vao cac gia tri L, Ly va a.
Pbi vai aérdten xid 1§ nude thai dd thi, d6 ting sinh khdi cda bun hoat ti
trong qua trinh xi ly P sé la
P=08B+K,L,, mg/l, (13.5)
trong do
B - ham Iugng chat I ling trong nudc thdi chay vao aérdten;
K, - hé sb tang sinh kh6i ban, bing 0,3 + 0,6.
Bé cap khi cho aéréten ngudi ta thudng ding he¢ théng suc bang khi n
bing cac thiét bj khudy tron co khi hodc két hgp hai phudng phap nay. C
trinh suc khi, ngoai viéc cung cép oxy cho qua trinh phan hiy chét ban,
ting cudng xao tron hdn hgp bin nudc va khi. Luong khi cap tinh cho 1
nudc thai D dugc xac dinh theo cong thife
D= Z (Lﬂ = LJ‘) m3 (136)
Kq Kz nynp {Cp' C)

trong do
Z - lugng éxy can thiét, mg Oy, dé tach 1 mg BODy, khéi nudc th

Z thudng 1y bang 0,9 - 1,05
K1 - hé s6 phy thugc dd ngap thiét bj cap khi trong aéroten;
K, - YAy bang 0,4 - 3,3;
n1 va g - cac hé sé phu thude vao nhigt o va tinh chat nudc thai;
Cp - dd hda tan ciia dxy trong nudc;
C - ndng do dxy trong aérdten, bang 2 mg/|.

13.4. BE LANG BOT Il VA BE NEN BUN
Bé ling dot hai dliing dé tach lugng bin tao thanh ti qua trinh xd ly nudc |
bing phuong phap sinh hoc trudc d6. Lugng biin hoat tinh gid lai trong
ling dot 11 sau aéroten mét phan dugc dua trd lai ngdn tai sinh cla aérc
(phan bin hoat tinh tuin hoan) dé tham gia xit 1y nudc thai, mét phan du:
bé nén biin d& giam dé 4m va 6n dinh (phan bun hoat tinh du). Vi vy
ling dot I cing tham gia vao qua trinh x1t 1y nudc thai trong hé th
aérdten. Ban mang sinh vat gid lai trong bé iéng dgt hai sau bé foc sinh




o d6 am thap (7 = 96 + 98%) nén c6 thé dua tric tiép vé on dinh trong b,

métan.
AA 2000
I[*
10, ]
L 3 e
. = el == -_—-'_'-__“:—_-_
i e Rl : 4
e pg— — AT . - t= A
’ 630 ™ i naos Pree s

Hinh 13.9. B? hfng lytimdotll, D=24 m
1- dudng dng din nudc vio aérdten:
3- thi€t bj budng dong hinh try:
ra; 7- x4 khd bé; B- gat cén.

2- dudng 5ng dva biin hoat tinh tuin hoip ve aéroten;

4- médng thu nude; 5- Sng hdt ban; 6- dudng ong din nude

D0t véi cac tram xi¥ 1§ nudc thai con

) g suat nhé bé Iing dgt hai thudng 13 bé
ling ding; dbi véi cac tram cong s

uat trung binh hodc I15n- bé ling ngang
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hodc ldng ly tim. Hinh 13.9 gidi thiéu bé Kng ly tim dot hai dudng kin
D = 24 m cho tram xit ly-nudc thai cong sut trén 30000 m>/ngd. V& mat ca
tac bé Idng dot hai khdng khac biét vai bé ling dot 1.

Bun tit bé 1ng dot hai thudng dugc xa bing ap luc thiy tinh t 0,9 dén 1,2 1
Dung tich phin biin bé ling dugc xac dinh theo thdi gian biin luu lai trong bé
hai ngay dém d6i v&i biin mang sinh vat va hai gi¢s 46i v4i bun hoat tinh.

Bé ling dot hai duge tinh toan theo cac théng sb néu trong bang 13.2.

Bing 13.2. Cidc thong 56 dé tinh todn bé ling dgt II

Théi gian Bng, | T8c dd ddng chay Km nhit mm/s
Loai bé Jing h; khi kulugng | Lang ngang,
lén nhat Ling ly tm Léng dimg _
-84 IAng dot Il sau bé loc sinh hos nhd giot 0,75 - 0,5
- Bé t3ng dot Il sau bé loc sinh hoc cao i 15 5 05
- Bé lang dqt Il sau aérdten iAm sach khdng hoan loan 1 5 05
- B8 lang dot Il sau aéréten [3m sach hodn lodn 2 5 05

B& nén bun dung dé giam so bg do a am cho bun hoat tinh du tit 99% xudn
97 - 98% truéc khi dua di &n dinh trong bé métan. Hién nay ngum ta thudn
ding bé nén bin diing cho cic tram xit 1y nudc thai cong sudt nhé va trun
binh va bé nén biin ly tam cho tram céng suét I6n.

Bing 13.3. Cic théng 58 dé tinh toin bé nén bun

Tinh chét bin hoat tinh du P am biin nén, % Théi gian nén, b
Nénbinding | Nénbun ly tim | Nén bin ding | Nén bdn ly tam
Sau adrdten lam sach sinh
hoc hodn toan '
- Néng 44 bin 1,5-3 g/ - 97,3 - 5-8
- Nong dg bein 4 g o8 87,3 10-12 9-11
- Néng d5 bin 4.5-6.5 g 08 97 16 12-15
Sau adrbten ldm sach sinh
hgc khéng hoan todn
Néng dd bun 1,5-2,5 9/ 95 g5 3 3
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Lugng biin hoat tinh du d§ 4m 99% tinh cho mdt ngudi trong Mot ngay de
la 4 1. Trong bé nén ban, bin tach khdi nudc theo nguyén Iy trong lyc. C
théng s& dé xac dinh cac kich thudc co ban cta bé nén bun néu trong ba
13.3.

13.5. Vi DY TiNH TOAN CAC CONG TRINH XU LY NUSC THAI BAN

PHUONG PHAP SINH HOC

Vi dy 1. Tinh todn hé sinh vat xi Iy nudc thdi khu dén cu v6i huu hygr
Q = 1950 m®/ngd; BODy, ctia nudc thai L, = 44 mg/1; nhigt 45 trus
binh nudc théi ve maa déng 13 20°C. BODy, yéu ciu ciia nude th
sau khixa Iy 13 L, = 9 mg/|. -

St dung hé sinh vat Idm thoang ty nhién & xu 1y nudc thai khu dan cu. Th

gian nudc luu lai trong ho ¢ trong diéu kién mia déng xdc dinh nhu sau

L ! 44

b= lg-%+ =—1Ig T 6,92, ngd,

1
K “L of
trong do
K - hing sb téc dd tiéu thy éxy dé 6xy hod sinh hoa cac chit hitu ¢
trong dieu kign nhiét 4§ audc 20°C iy bing 0,1/ngd.
Dung tich hitu ich ciia hd W Ia
W=0Q.t=1950. 6,92= 13494 m>.
Chon chiéu sau céng tic cia hd H = 1,0 m, dién tich hdu ich cia hé sé |
13494 m®. Néu mjt bing hé hinh chit nhit véi ty 1é gidta chiéu réng B v
chiéu dai L 13 1: 10 thi hé s§ s dung dign tich hd o 13 0,75. Dién tich X
dung can thiét cia hd Fyd 58 14
Fys= 13494 / 0,75 = 17992 m2,

Vi dy 2. Tinh toan bé loc sinh hoc cao i cho tram xi ly nuéc thdi c
Q = 28000 m*/ngd, L, = 180 mg/I, nhit d5 medc thi; 20°C, Ly y&y
cau 4 20 mg/1. .

Chen liu lugng thdi khi B = 10 m?/m® nudc thai, tai trong “thiy Iy

-4 =15 m>/(m? bé loc.ngd) va chiéu cao l6p vat ligu loc trong bé H = 3 m. Hé

s0 K; chon 13 0,1/ngd.
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Gia trj H B%® K./q%* theo cong thic (13.1) |14 0,404. Gia trj a va P xic dinh tl
bang 13.1 12 1,2 va 0,13, Thay cac gid tri nay vao (13.1) ta sé& xac dinh &
BODyy, yéu cau clia nudc thdi dua vé bé loc sinh hoc Ly, 13

Lyy = 10120404+ 013 20 _ 85 38 mg /1.
Nude thai cé L, = 180 mg/1 > Ly, nén cdn phai pha lodng. Hé sé tudn h
(pha loang) xac dinh theo céng thitc (13.2) A

n=[180-8238] / [82,38-20] =1,56.
Dién tich cda bé loc F xac dinh theo cong thic (13.3) 13

F = [28000 (1,56 + 1)] / 15 =4778,6 m2,
Chon tam bé foc sinh hoc, dudng kinh méi béséla D =275m.

Vi du 3. Xac dinh dung tich aérbten va lugng bun hoat tinh du tao thi
trong qua trinh x¢ Iy nudc thdi cong sudt Q = 48000 m®/n
Ly =140 mg_/l, B = 150 mg/], nhiét dé nudc thai 20°C.
Thai gian théi khi trong ngdn aérdten xéc dinh theo cong thitc (13.4)
a=25g/l, T,=03, p=30 mg BOD/1g chit khong tro trong 1h va BOD
xd ly L; =15 mg/l la
t =[140-15] / [2,5 (1 -0,3) 30] = 2,38 h.
Cho ring ché dd 1am viéc clda tram bom va tram xif Iy nudc thai 1a didu h
dung tich ngan thdi khi clia aéroten W
W= Q. t/24 = 48000.2,38 / 24 = 4760 m°
Chon bdn don nguyén aérdten, mdi aérdten 6 bon hanh lang va kich th
mdi hanh lang B. H. Ls&1a 5. 3. 20,
Lugng biin hoat tinh du tao thanh trong aéréten P xac dinh theo ¢ong t
(13.5) v&i Kp = 0,45
P=0,8.150 + 0,45.140 = 183 mg/I.
Néu nung dd can lo lung troi theo nuﬁc ra khéi bé léng dgt hai 12 18 mg
lugng bun hoat tinh du gii? lai trong bé Iing det hai tinh cho mét ngay dém
la
G = 48000 (183 - 18).1078 = 7,920 t /ngd.




CAC CONG TRINI
XU LY BUN CA!

14.1. THANH PHAN, TiINH CHAT CUA BUN CAN VA CAC PHUONG PHA

XULY
Trong tram xi If nuée thai mét lugng 1én bun cin duge gi lai tai song chd

' rc, bé ldng dot | va bé Hng dot I1. Réc duge nghidn nhd va x3 vio mang da

trude song chin rac, sau dé cang ¢an, ldng lai tai bé Iing dgt mot,

Néu tram xi 1j nudc thai ¢ bé loc sinh hoc thi mang sinh vit cda né the
dinh ky bj ldo héa va tr6i theo nudc, tao thanh biin mang sinh vat.

Bun hoat tinh gii lai trong bé ling dat 11, phin 16n quay trd lai bé aéréten v
g0i la bun hoat tinh tuin hoin. Phin con lai 1a bun hoat tinh du, sau khi né
gidm dé Am, dugc dua vé én djnh trong cac cong trinh 1én men ky khi, hay &
dinh hiéu khi.

Cdn va ban & trang thai tusi, ¢4 mii hi, ham litgng chat hitu co dé gay thé
rita cao, nhigu triing giun san, dé gy & nhidm mai trudng va khé si dung.
Thanh phan chinh ctia bin cin tugi 1 cic loai hydratcacbon, cic chit mé v:
protit, chiem tdi 80 - 85%. Phin con lai 15 - 20% 13 cic chit muin. lignin.

Trong diéu kién yém khi (khéng c6 dxy) céc chit hdu co néu trén bj phan huy
theo hai giai doan. Giai doan mét 13 qua trinh Ién men axit, trong dé cac loa
hydratcacbon, ma, protit bj Phéan hdy tac thanh cac axit béo, hydré, ¢dn, axi
amin, sunphua hydré v.v... Giai doan haij I3 qua trinh Ién men kiém, trong d¢

"
-

cdc sdn pham cia giai doan mét tiép tuc bj phan hay tao thanh métan CHy
khi cacbonic CO; v.v... Cac qua trinh nay thye hisn nhd cac loai vi khuar
métan.

Yéu t6 quan trong anh hudng dén qua trinh phan hdy chit hitu co, &n dinh
- bl .; .y L el [
bun can la lidu lugng bian {ty 1¢ gida lugng bin cin tudi va hrgng bin cin
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chin). Thai gian 1én men 25 ngdy thi liéu lugng bin 13 4%, 1én men 10 ngay

10%.

Qua trinh |&n men &n dinh bin cgn cdn phy thudc vao nhiét 4§, 46 am va ¢
tinh chét Iy héa khéc ctia bin cin. Bin cin sau khi [én men khéng cé mili h
théi, dé tach nuée, dé st dung lam phan bon. Khi thu duge trong qua trir
Ién men chii y&u 1a CHy ¢6 thé st dung lam nhién liéu. Hign nay ngudi

thuding dimg cac cdng trinh nhu bé tu hoai, bé ling hai vd, bé métan va |

UASB dé dn dinh y&m khi btin cin, Trudc khi dua di st dung, bun cin chin ¢
45 4m 94 - 97% cin dugc lAm mit nudc so bd bing phuong phédp trong h
trén cac sdn phai bun hodc bing phuong phap cd hec khac trong cac thiét
ép loc, chan khong, quay ly tam v.v...

_Ngoai phuong phép Ién men yém khi bin can, biin hoat tinh du va bin ma
sinh vat con ¢6 thé én dinh bdng cich phan hiy hiéu khi trong cac cong trii
dang aérdten vai thai gian thdi khi ldn {thudng duge goi la aérdten thdi k
kéo dai).

14.2. BE TU HOAI
B3 ty hoai I3 cong trinh, trong d6 dién ra ddng thai cdc qua trinh ling nu
thai, gidt v lén men c3n téng. Can gid lai trong bé t 3 dén 12 thing. Dudi t
dong cia vi khudin ky khi cé trong bé, can duge phan hiiy tao thanh cic ct
khi hodic cac chat khodng hoa tan. Do thdi gian nudc heu lai trong bé lan (m
dén ba ngay dém), hiéu qua lng rdt cao. Tuy nhién khi tao thanh td pha ¢
déy mégt lugng chit khong tan to d6 tré vao pha nude, lam nhiem ban
nudc thai di ldng Pay 13 mét trong nhing nguyén nhéan han ché viéc
duyng bé ty hoai.
Bé tu hoai dugc ding dé xit 1y nudc thai cho cac ngdi nha hodc nhém cac ng
nha (khi luu lygng nudc thai cda ching khéng 1n hon 25'm3/ngd), déce |
vdi hé théng theodt nudc thanh phd va ddc biét 1 trong céc trudng hop ¢b
trinh xti Iy sinh hoc nudc thai phia sau 14 bat, ranh hodc giéng loc ngam.
Dung tich bé tu hoai dugc tinh bang ba 1&n luu lugng nudc thai trong
ngay dém khi luu Im;mg’Q <5 ma/ngd va 2,5 lan l:hi Qz5 m3/ngd,. Hién n
& nudc ta dung tich bé ty hoai thuding duge lay theo tiéu chuan don
250-300 1/ngudi. Dung tich phan chita va Ién men ¢dn dugce tinh vai thoi gi
phan hiy 3-12 thang. D& am cda bin cdn trong bé tu hoai 1a 90%.
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Bé tu hoai cb thé dugc xay dyng b?mg cAc cAu kién béténg dac sin (h.14.1).
Bé ty hoai Augce xay dyng cd ngan loc két hgp hodic khéng b ngén loc, ph
thudc vao muc do xd Iy nuéc thai yéu cau (xem myc 25.1)

14.3. BE LANG HAI VO
B Iing hai v& (h. 14.2) 1a cdng trinh bing gach hoic bétong 6t thép, hin
tron hay hinh chid nhat trén mit bing va ddy ciu tao hinh nén hodc chap.a
dé chuta va phan hay biin cdn. Phia trén bé 13 céc mang ling dong vai trd nh
bé ling ngang. Bin cdn l&ng, trong mang theo khe trugt xudng ngan lén me
Tai day di3n ra qua trinh lén men, phén hty va on dinh bin cin.
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Hinh 14.2. Bé ling hai v don
I %3 cin: 2- tim chin chilt ndi: 3- banh lang céng tac: 4- ddy bédng:
$- phai ehin: 6,7- ming thu nudc va Jan aude.
Mang irr";ng ¢6 chidu sau trung binh 1,2 - 25 m dé nudc cbd thé phan phi-‘;i ¢
theo toan bo mat cht-udt. Khe truot cin cia mang rgng 0,15 m. Biin cdn ¢
i khdi bé bing dudng éng c6 dudng kinh 200 mm vdi dp lyc thiy ¢
1,5-1,8m.




Trong bé ling hai vé, phan l&ng dugc tich khdi phin cin nén hifu sut L
dam bao, thudng dat tdi 55 - 60%. Bin cin dugsc phan hidy cho dén sin ph
cudi ciing 13 CHy, CO;y, HyS va cac chit khodng khac. Didu kién dé qua tr
1én men yém khi trong ngin bin cin didn ra binh thudng la pH > 7.

Bé Idng hai vé thudng dudc dung cho cac tram xd 1y nuéce thai cong sudt n
va trung binh (Q < 10000 m®/ngd). Bitn cin Iuu lai trong bé véi thai gian
dén 180 ngay dém. Chidu dat mang lfng dugc tinh toan gidng nhu ddi vai
ling ngang. Van téc déng chay trong mang bé hon 7 mm/s (thudng
4 -5 mm/s). Dung tich ngan bun tinh cho mét ngudi trong thoi gian ph
hdy 30 - 180 ngay véi nhigt dé nudce 20°C 13 15 1. Dung tich ngén bdn ting |
70% néy tiép nhan bun td bé lé’mg dgt I cia bé loc sinh hoc cao tai, ¢
aérbten xu ly sinh hoc hoan toan va I8n 30% néu I bun cda bé sinh hoc n
giot va clia aéréten xd |y sinh hoc khéng hoan toan.

14.4. BE LANG TRONG GN BINH BUN KY KHi (B& UASBY)

Bé lng trong én dinh biin ky khi (h. 14.3) a cdng trinh bing gach ho
bétdng, bé cé nap kin bdng nhya, kim loai, gd hoic bétong.

=

/

1

‘ 53 - i i L.} ki
Hinh 14.3. S0 46 ciy tz0 bé lang trong on dink bin ky ki (b8 UASB)
1- dudng Gng ddn nude thij vio bé; 2- he théng phin phéi nudc thai; 3- 16p biin hogt tinh ky
khi; 4- ldp nwde trong: 5- ving chifa khi; 6- chyp kbi; 7- dng din khi: R- ong dan nude irong
ra khdi be: 9. &ng x3 bin: 10- ong xa khd ba.

172



Trong bé s& dién ra hai qua trinh: e trong nudc thdi qua tdng cin lo hing va I
men yém khi lugng can gid lai.
Qua trinh tach cac chét Is hing trong nuéc dién ra theo nguyén ly lang trony
nifdc thai dude din vao phia dudi, phin phdi déu va sau d6é chuyén dng 18
trén. Khi di qua tang cin lg ling, ngoai cac chit khéng tan dugc gid lai, mi
sé chit ban hifu co tan c6 thé bl phan hdy yém khi nén BOD cia nudc th
giam rd rét. Cac chat khi cia quéa trinh 1én men nhu CHy, Hp5, COz, NHj.
dugc thu theo chyp khi ddt phia trén nﬁp

Bin dugc x3 khdi bé UASB 3 - 5 ndm/1an néu nudc thai dua vao sau khi ¢
iing & bé ling dgt mét hodic 3 - 6 thang/lan néu chua qua xd Iy cd hoe (ngh'
{a phan hiy tryc tiep nudc thai dam difc).

Bé LIASB ¢6 chu tao don gian, hiéu qua 1am sach tinh theo ham lugng chét |
Wing va BOD cao: 65 + 35%. Bé thudng duge st dung dé xd ly nudc thii ¢
ham lugng chit ban hitu co theo BOD hodc COD 1én, dung tich bé dugc tin
toan vdi thai gian nudce luu lai trong do tu 6 dén 12 h, phu thudc vao dié
kién nhiét d6 nudce thai.

Bé LJASB dugc st dung réng rai dé x{ 1y nudc thai cac nha may cong nghié
thugc phim hod¢ cho cdc khu dan cu, c6 luu lugng nudc thai Q du
500 m3/ngd.

14.5. BE METAN
B& métan I3 cong trinh bétdng cbt thép hinh try, day va ndp hinh nén, dar
dé 16n men &n dinh yém khi bin cdn.
Cac loai cin sau bé lang dqt [, biin mang sinh vat hodc bin hoat tinh du sa
khi nén dugc bom vao bé métan. Ngoai ra, be métan con b thé tiép nhén v
xu |y rac nghién, phé thai rdn hitu co ngubdn gbc cdng nghiép...

Qua trinh Ién men trong b& métan ca ban gibng nhu trong bé léng hai v/
Nhung nha khudy trén, say nong 50 bd bin cin, nén sy phan hiy chat hitu ¢
d day dién ra nhanh han nhleu San pham qua trinh khoang hda bin ¢an hi
cd Ia cic chat khi, chd yéu 13 métan, va céic chét khodng hda tan khéc tror

nudc bun.,

Qua trinh |én men trong bé métan phy thudc vao pH, nhiét 4§, thanh phé
tinh chit biin cdn va diéu kién khuay trgn. Thudng cd hai ché d5 1én men bt
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can: ién men dm & nhiét g5 30 - 35°C va lén men néng & nhiét d§ 50 - 55°C

X 136,58
' t = I = 21k
128,65 : - T N
[ -."'"I‘ 8 / | 5 .
I & ;
.“._ 7 -_:—-_‘/__ _\‘\ ;
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Hinh'14.4. Chu tao bé métan

I- nip bé; 2- ving bin cin: 3- ving ehdu khis 4- van xa khi: 5- ong din bin

can twoi viio bé; 6- b théng «d bin ciin chin khdi bé: 7- thidt b khudy tron;
8- dng xab rdn; 9- 16 3 trdn; 10- ng x3 khé bi.

Trong bé métan lugng chit hitu co bi phan hiy dat tdi 40%. Lugng khi ta
thanh phu thuéc vao thanh phin hitu co cta bin cin, lidu lugng cp bl
trong mgt ngay dém va ché dd 1an men, ¢6 thé xéc dinh theo cang thiic

Y= a-nD/109,
trong do

m®/kG, (14.1)

a - kha nang phan hiy 1&n nhat cia chat hitu co trong bin can, %;

n -hé sé phu thudc dd Am aia cdn;




D - liéu higng biin ¢in tuoi cap cho bé métan trong mét ngdy dém,
dung tich bé.
Gia tr a thudng liy bdng 53% déi véi can bé ldng dgt mot, 44% dbi véi bi
hoat tinh du. Cac gia trj D va n xac dinh theo bang 14.1

Bing 14.1. Céc gié trj D (tit 56) vé n (méu s6) cia cfn tugi dua vio bé métan

Ché d6 I8n men ~ Knidd @m cda bin can, % _
_ 93 ¢4 85 96 o7
Lén men am (33°C) 711,05 81089 810,72 /058 10/0.4
Lonmennéng(53°C) | 14/04s5 | te/o3es | 17/031 [ 187024 18/0.17

Oui trinh 1én men trong bé métan cdn phy thudc vio ham Tlugng chét ho
tinh b& mit trong bun cin. Tai trong chét hoat tinh bé mat gi&i han 16n nh
ia 40 g/m3 dung tich cong tac clia bé.

Khuay tron la yéu t6 ddm bdo cho qué trinh lén men dién ra binh thudng
hiéu qué sd dung dung tich bé cao. Vi the bé métan thudng dugc trang bj ¢
thiét bj 42 khudy tron déu biun cin.

Lugng khi thu duge trong bé métan ¢b t8i 63 - 64% 1a CH, co thé duge du t
trong bé chita khi hojc s dung trye tiép Jam nhién ligu phuc vu cho tram :
Iy nudc thai. L -

14.6. SAN PHO1 BUN

Biin csn chin Y bé métan ¢ 46 Am 96 - 97% vA tlt bé ling hai vo 6 db F
90% b thé duoe |am khé so bd trong di2du kién tu nhién trén san phoi bi
Biin ciin phoi khd dén dd Am 75% va thé tich gidm 3 - 8 lan, dé van chuyén
st dung.

Dy san phoi bin 12 nén dit tu nhién hofic nén bétdng atphan c6 hé thd
éng thu nudc phia dudi. Hi¢n nay ngudi ta con st dung cac loai san phoi k
hgp nén bin, thu nudc bun t trén mat.

San phdi bin dudc chia thanh king khoang (h.14.5) c6 bd ngan nudc my
Bin can chin xa vao san phgi bun thanh ting 108p day 0,2 - 0,25 m. ‘Bun ¢
khé cé d6 dm 75% dugc van chuyén bang xe 616 dén noi sit dung,

Hé théng thu nudc day san phoi bun la cac day éng khoan 15 dit cach nh
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6- 8 m. Phia trén hé théng 6ng khoan 18 1 16p cudi hosc da dudng ki
2-6cm.
Ch:eu cao tinh todn cda I8p brin trong san phoi phy thudec vao loai cong trir

&n dinh bin can, [oai san. phoi va diéu kién khi hju khu vue. Trong diéu ki
nhigt dg trung binh khéng khi 20°C, chiéu cao ndy 1a 2 - 2,5 m bin cdn/nim

M L L

Hinh 14.5. Chu tao sin phoi bin

1- bat ngin: 2- dwdng di lai: 3- mdng xd bin: 4,5- he thdng da méang: 6- gigng thu nudc:
7- dng thu nude; K- ldp ¢4 biin phm. 9- Sng chim 18 thu nudc; 10- dudng e xuong cic
& Il-ming thu nudc; t2- tAm chin; 13- migng xa bilin: K-1 dén K-5 - gitng.
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14.7. LAM KHO BUN CAN BANG CAC THIET B] CO KHi

Cac th:et bi Iam khd blin cin d3 8n dinh 13 thiét bj loc chdn khéng, may qua
Iy tam hodc thiét bj ép loc. 50 46 mot day chuyén ¢éng nghé 1am khd bin c3
bing phuong phap co hoc néu trén hinh 14.6.

= I

=1

:-'_"- . ? 7 i

2
1_
9 1o
£ o 1
- E!,—-J shEss 12
~
§ 13

Hinh 14.6. So dd diy chuyén xi 1§ bin cin bing cic thiét bi co khi

1- b métan; 2- bé tip trung bin, 3- bom bin, 4- bb sung nudc; 5- khi nén; 6- bé ria biin
cin 50 bg; 7- b2 nén bun: 8- bé chita bun nén: 9- héa chit keo ty ban; 10- bé keo ty biin;
11- méy loc chin kkéng; 12- bing chuyén; 13- dua biin v khdu siy bing nhigt.

Hinh 14.7. S0 d6 mdy lpc chin khéng
1- iryc quay;
2- dao cao bin kho;
3-4- truc keo va true dinh hudng.

Thiét bj loc chan khéng (h. 14.7) la khung hinh trong boc vai loc (10 sgi tor
hgp nhu capron, clovinil...). Phia trong hinh tréng doc truc ngudi ta chia |
ciac ngdn riéng biét. Mdi ngan lin ldql: chiu cac trang thai bj & ép khi nén hoi
chan khong. Mdt phan cia tréng (chlem t¢i 1/3 dudng kinh) ndm ngap tror
bé chia bun ¢in chin da xu ly so bé dé téng kha nang tach nuéc. Trong lc
quay tu tir Jam cho bun can dugc hiit ién bé mit vai loc, tich nudc tai day 3
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sau do lai dugc khi nén thoéi khai vai loc vao cac bang chuyén, vin chuyé:
vao 13 say tiép tuc hodc dua di s dyng. Nudc tach khdi biin ciin bl cic ng
chan khéng dudc bom vé dau tram xi ly nudc thai dé lam sach lai.

Trudce khi dua dén thiét bi loc chan khéng bin cdin duge xu If so bd de tang
kha nidng tach nudc (gidm dé khang loc bing cach rida véi luu lugng nué.
2-4 m>/1 m® ban cdn trong thdi gian 15 - 20 phut, syc khi 0,5 m>/1 m> héi
hgp bun nudc). T bé nén bun duge bom vé bé keo ty bing véi, clorua sé
hodc sunphat sit sau d6 tiép tuc tich nudc tai thiét bj loc chan khéng, Bur
céin thu dugic co 45 am 78,5 - 80%.

Pé tidu diét cac loai tring giun, san va tiép- tuc gidm 46 Am, bin cin duo
dua vé 16 say hoi néng nhigt d§ 500 - 800°C. B$ dm cita cin gidm xuong dér
50%. . |

Thiét bi loc chan khong c6 mét s6 nhudgc diém nhu phiic tap trong viéc chuar
bi va xit Iy so bd bun cin, lugng hda chat tiéu thy lan, dudng dng va thiét b
dé bj xam thitc va &n mon. Vi thé ngudi ta da bt diu si dung céic loai thiét b
khiac nhu mdy quay ly tam, may ép loc bang chuyén... trong day chuyén céng
nghé xd 1y co hoc biin cin.
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CAC CONG TRINF
XA NUGC THAI RA NGUO!

15.1. KHU TRUNG NUGC THAL

Sau khi xt Iy sinh hoc, phin 18n vi khuan trong nudc thai bj tiéu digt. Khi >
ly trong cac cong trinh smh hoc nhan tao (be loc sinh hoc hodc aérdten) ¢
lugng vi khuén glam xudng cdn: 5%, trong hé sinh véat hodc canh dong lg
con 1 - 2%. Nhung dé tidu diét toan b vi khuin gay bénh, nudc thai can thi
phai khit tring bdng cac cich nhu clo hoa, 6zén hoa, dign phan, chiéu t
nang lugng...

Phuang phap pho bién nhat hién nay 13 phuong phip clo. héa: mldc thai. C
cho vao nude dudi dang hoi hodc clorua véi. Lugng clo hoat tinh can thiet cl
mot dan vi thé tich nudc thai (lidu lugng clo) la: 10. g/m 'd8i voi nUdc thedki- 8¢
x4 ly co hoc, & g/m°- sau xuf Ij sinh hoc khéng hoan toan va 3 g/m sau xi
sinh hoc hoan toan, Clo phai duge tron ddu véi nude va dé dam. bao.higu q!
khi trang, thoi glan tiép xdc gita nudc va hoa chat 13 30 phat trudc khi

nudc thii ranguon.

Hé thong clo héa nudc thai bang clo hai bao gom thiét bi clorato, mang tri
vi bé tiép xic. Clorato phyc vy cho myc dich chuyén:clo hoi thanh dung di
clo trude khi hda tron voi nudc thai va duge chia thanh hai nhom: nhom ch
khong vi nhom dp lyc. So A5 day chuyen cong nghe cua: hé théng cloratg m
trén hinh 15.1. Clo hdi dugc van chuyén td nha méay héa chét vé tram, xd
nudc thai dudi dang hoi nén trong banjon chju ap. Trong tram xd-ly nudc th
cin <6 kho cét giil cac banlon nay.

Phuang phap clo héa nuéc thii bing voi clorua ap dung cho tram xit ly nu
thai cung sust dudi 1000m>/ngd. Cac cong trinh va thiét bi dung trong d
chuyen nay la cac thung hoa tron, chudn bj dung dich clorua. voi, thiét bj dil

hugng, mang tron va bé tiép xiic.




Vi clorua dugce hoa tron so bo tai thiing hoa tron cho dén dung dich 10 - 15%
sau dé chuyén qua thing dung djch. Tai day nudc cip dugc bd sung cho dér
khi dat dugc dung dich cong tac 2 - 5%. Bom dinh lugng sé dua dung dich v6
clorua vdi lidu lugng nhéat dinh di hoa trén vai nudc thai. Trong cac thung hoa
trén dung djch, clorua véi duge khuly tron vdi nudc cip bang cic canh khuay
gf}, nhuya... gé’in v@i truc déng co dién.

| Mudc cla

Fo ’ . g

Nefc cdp
- -
Nuge o

N =t

X 2

Hinh 15.1. S0 46 clorato cong sudt 5 kG/h

L- cin; 2- banlon clo hoi; 3- binh khit bin; 4- clorate: 5- ejecto.

Hinh 152. So #5 cong nghé
thiét bi dign phin
diew  ché  natri
hypoclorit

1- thiing hda tdn; 2- bom; 3- té
phan phéi; 4- thing cing tic;
S-thict bi dinb lugng van phao;
6- thict bj dién phdn dién cye bing
3 than chi; 7- chyp hiit gis: 8- thing
chifa natri hypoclorit,

s
prmmg—
ol

_ QL lpterl” porc

Natri hypoclorit NaOCI dugc diéu ché tit mudi dn NaCl bing qué trinh dién
phan. Dung dich nude muéi nong d6 100 - 120 g/I duge dua vio thidt bi dién
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phan d? tao nén natri hypoclorit (h. 15.2), sau ¢6 ching gid lai trong thiing
chita dé bom dan vao nudc thai. Dung djch nay dugc goi la nuéc Javen trong
dé chura NaOCl, HOCI, HCL

Phuong phip 626n héa, bt diu duge ap dung rong rai dé xi ly nuéc thai.
Ozo6n tac dong manh mé vdi cac chat khoéng va chét hitu co. Sau qua trinh
6z6n hoa, s6 lugng vi khuén bj tidu diét dat téi 99,8%. Ngoai vige khii triing,
6z6n ¢on Oxy hoa cac th chat nitg, phétpho 13 cac nguyén to dmh dudng
trong nudc thai, gop phan chong hién tugng phi duong trong ngudn nude,
Nhuge diém chinh clia phudng phap nay I3 cac thiét bj 6z6n héa phuc tap va
gia thanh khid trung cao.

15.2. XA NUGC THA! RA NGUON

Nuéc thai tat cac cong trinh x1t |§ theo méng dan dén giéng tap trung trude
khi x& vao song, ho. Pidu kién xao tron nudc thai véi nudc ngudn cang tot,
khé ning ty lam sach cua song hd cang cao, khd ndng tiép nhdn nudc thai
trong d6 cang lon.

Dé ting cudng qua trinh tu lam sach va lam giau oxy cho ngudn nudc, cb theé
b6 sung oxy cho nuée thai vao séng ho bﬁng cach xa nuéc theo dap tran tu
trén bd xuodng sdng, hd hodc diing hé théng ejectd, thiét bi khudy trén cc
khi, may nén khi... suc khi cho nudc thai.

Cac cong xa nudc thai dugc chia thanh cac loai theo ddc diém ngudn ti€f
nhan nudc thai: song, hd, bién; theo vi tri xd nudc thdi: ven by, gida long
song, xa ngap sdu trong song hd... hodc theo cdu tao miéng xa: xd tip trung

xa phan tan.

Céc cbng xa nudc thai tap trung ven bo thuong duge thiét ké dudi dang mang
hd hodc dudng ong dan. Khd ndng xdo tron nudc thai véi nudc nguon trong
trudng hc!p nay rat thap Vi thé né thudng ding dé xa nudc mya hodc nud
thai it bin. Cac miéng xa phan tan dat gida long song tao diéu kién xao trdt
nudc thai véi nuoc nguon tdt. Tuy nhién viéc xay dli]'lg cac loai miéng xa na)
rat phic tap. Khi xd nudc thai vao bién, hd hodc hé chda nudc ngudi ti

thudng dat cac miéng xa ngap sdu trong nuac,

Hinh 15.3 gidi thiéu cau tao cbng xa nudc thai hinh thic phan tan dat gid
long song. Miéng x4 13 éng thép khoan 16 véi tong dién tich tdi 40 - 50% dié1
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tich mat ong. Phia trén miéng x4 13 18p cudi, d4 loc. Do dong nudc thai du
phan nhé, kha nang khuéch tan 1én nén hiéu qué xdo tron cia chiing rét cac

X -~ . L) - ] n
Hinh 15.3. Cong xd nudc thdi phin tin dit gitta long song
a) M3t cit ngang ebng xi: b) ST dd bé 17 ¢dng xi
1- c‘mg khoan 15: 2- 16 khoan; 3- cudi: 4- 1Am chin giit cudi; 5- tam A9 cudi:
6-khung dd éng xi; 7- giéng bd séng; 8- song chin ric; 9- Ong dit sudn bo song.
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KHAI NIEM CHUNG V]
HE THONG CAP NUGC LANI
TRONG NH.

16. 1. KHAI NIEM CHUNG

16.1.1. NHIEM VU CUA HE THONG cAP NUGC TRONG NHA
Hé théng cap nudc trong nha ¢ nhiém vu dua nudc t¥ mang ludi ct
nuéc ngodi nha dén moi thiét bi, dung cu vé sinh hodc may méc sdn xu
trong nha dé cung cip cho ngudi tiéu dung hodc mdy méc sdn xuat.

16.1.2. CAC BO PHAN VA CHUC NANG cUA Hf THONG CAP NUO
TRONG NHA

Hé théng cAp nudc trong nha gom cic bg phén sau (h.16.1)

-
"5

o 5 4
N 5, 1, 4 Hinh 16.1. So dé hé tho
clp nudc bén trong n
B a A 4 A 1. dudng din nudc vao nhi;
£ Ty T LTy 2. it ddng bd do nude;
3. dudng Ong chinh;
H'-I-! '-‘._1’ - "'J;’ ""J-‘ 4. dudng Sng ding:
3 5. dudng Sng nhinb;
5 6. cdc thict bj ddng nudc.
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1- Pudng dng dan nudc vao nha ndi lidn dudng ong cap nudc bén ngoi
vdi nit ddng ho do nudc.

2- NGt dong hd do nudc gdm ddng hd do nudc va cac thiét bj khac din
dé do lugng nude tidu thy.

3- Cac dudng 6ng chinh dan nudc tir nit déng hd do nude dén cac dusn
ong ding cap nudc.

4- Céc dudng 6ng ding cap nudc dan 1&n cic ting nha.

5- Cac dudng 6ng nhanh cip nuéc, din mede tir bng ditng dén céc dun
cu vé sinh,

6- Cac dung cu Jdy nudc. Ngoai ra con cd cac thiét bi déng, m3, did
chinh, x3 nudc, ... dé quan ly mang ludi.

Ngoai ra, trong cac ngdi nha cé hé thong cap nudc chfa chay, con ¢6 ca
voi phun chita chdy. Néu ap lyc dudng 6ng cdp nudc bén ngoai khéng
dam bao nudc t&i mét dung cu vé sinh trong nha thi cd thé bd sung thén
cac cong trinh khac nhu: két nudc, tram bom, bé chifa, tram khi ép, ...

16.1.3. CAC KY HIEU VE HE THONG CAP NUGC TRONG NHA

pé thudn tién cho viéc thiét ké, thi cong, thudng ding cic ky hiéu thoni
nhit nhu trén hinh 16.2.

Ong nudc di ndi O 23ng hd do nuse
~==wrsww  Ong nude di ngdm dvdl shu ! Van xa nudc
T i Véi nude che cdc chau rua ‘61 Vi nutde du tidu
o s (khéng gian) CH Vai nusdre thung rira hd xi
Van déng mao nuée
—sa—— (M3l bing)
— - (khdng gian) B3 voi tim hueng sen
. }Van mét chibu i
—r— (mdlbdng)
, _Q Vol chida chdy
—®—  (matbing)
~ |Bom ne
E-J {khéng gian E VGi trén nude nong ianh

Hinh 16.2. Cic ky higu vé he ihing cip nuéc trong nid
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16. 2. PHAN LOAI VA CAC SO O HE THONG CAP NUGC TRONG NHA
Khi thiét ké hé théng cp nudc trong nha cd thé ¢6 nhidu phuong &n, nhiéu
do khac nhau. Cic yéu td &nh hudng dén viéc chon so do 13

- Chifc nang ctia ngdi nha.

- Tri sé ap lyc dam bao & dudng éng cap nudc bén ngoai,

- Ap Iyc can thiét dua nudc één dung cy vé sinh, may méc (bat 1gi nhi
trong do k& dén chidu cao hinh hoc cla ngdi nha can cap nudc hay Ia «
téng nha).

_ Muc dé tién nghi cla.ngoi nha (mdc 46 trang bj ky thuat vé sinh ¢ao h:
thap).

- Sy phéan bé cac thiét bj dung cu Iéy nude trong nha: tap trung hay phé
tan thanh nhiéu khu vc, v.v...

V2 co ban hé théng cip nudc trong nha c6 thé chia ra cic loai sau day

1. Theo chif¢ ning
a) Hé thdng cap nudc sinh hoat &n uong.
b) H& théng edp nudc sén xudl
¢) Hé thdng cép nude chia chdy.
d) Hé théng cap nude két hgp cdc loai hé théng trén.
Haé théng cAp nudc sdn xuat chi két hgp vai sinh hoat khi chét lugng nu
san xuat doi hdi cao nhy nudc sinh hoat hoac khi chiat lugng nudc s
it ddi hoi thip hon nhing s6 hugng it hon. N6 chi lam riéng khi ck
lugng doi héi thip ma s6 lugng lai nhidu hodc khi cd yéu cau dic biét
chét lugng (vi du nhu nudc mém cung cap cho cac ndi hai...).
Hé théng chp nudc chita chay thudng két hgp voi hé théng cdp nuéc si
hoat, né chi 1am riéng trong cac trudng hgp d3c biét nhu trong cac n
cao ting (trén 16 tng), hodc khi <6 hé théng cap nudc chda chéy ty dér
2. Theo ap luc dudng éng cip nudc bén ngoai
aj He ihdng cip nude don gidn (h.16.3)

Haé théng nay dugc ap dung trong trudng hap ap lyc ¢ dudng éng ¢
nudc bén ngodi nha hodn toan bio dam dua nudec din dén moi thiét bi




sinh bén trong nha, ké ¢i nhing dung cu vé sinh & vj tri cao va xa n
¢da ngdi nha (dung cy vé sinh bét Igi nhat).

oL A A ™
ala, iz, e, %  Hinh 16.3. So d3 h¢ tht

: cdp nudc don gign
A fre a8 iy 5 H

= A =

S W

Ong chinh
Van xd el 7ry o

b) He théng cdp nude cé két nude trén méi (h.16.4)

két nilde
e
|
Van mgt chidy o Hinh 16.4. S0 25 hf thé
5 A= AR e clp nudc cé két nu
trén mai
AT, el R AL
AL, s mat AL, AT,
-r;‘:. i xle, L3k 3
b ol al

s

Hé thong nay ap dung khi dp lyc cia dudng 6ng cdp nudc bén ngo:
khéng dam bao thuEmg xuyen nghia 13 trong céc gits ding it nudc (ba
dém) nudc cung cdp cho tit o3 cac dung cy vé sinh trong nha va du tr
vdo két, cdn trong cac gid cao didm diing nhidu nudc thi két nuéc sé cun
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cap cho cac thiét bi vé sinh. Nhu vay, két nudc 1am nhiém vy dy tri nud
khi thita (khi 4p fuc bén ngodi cao) va cung cip nudc cho ngdi nha trong
nhing gid cao diém (ap luc bén ngoai yéu).

Théng thuong nguoi ta thiét ké dudng ong 18n xudng két chung lam mot
khi d6 duang kinh dng phai chon vi truang hgp luu Iugng 18n nhat vi
trén ducmg 6ng dan nudc tu day két xubng ngudi ta thudng bé tri vai
mot chiéu chi cho nudc xuong ma khéng cho nudc vao tu day két (vi i
s& xao tron cac can d day két lam cho mutéc ban).

Sc d& hinh 16.4 cd thé bién dbi theo dang khac nhu saw: nude td dudn
ong bén ngoai lén thang két va nudc tu ket xudng mang ludi dudng &n
bén trong nha (dudng ong I&6n va tit két xudng riéng biét). Lic d6 dudn
dng chinh cap nudc ¢é thé & phia trén - s0 dd nay thumg c6 lIgi ddi ve
cac ngdi nha xay dung trong cac khu nha & n&m & cudi mang ludi, phi
tang ap luc cyc bd va may bom khu nha chay digu hda suot ngay dém.

Hé thdng cdp nudc ¢d két trén mai cd Yu diém 13 dy tril duge lugng nué
lon, nudc khéng bi cat dot ngdt, tiét kiém dién, cong quan ly Tuy nhié
néu diing dung tich két qua 1an thi anh hudng dén két cau cda nha, chié
cao két qua I6n thi &nh huéng dén my quan kién tric ngdi nha, mét khé
do nudc Ntu lai trén két nén dé lam cho két bi dong cdn, moc réu va nuc
& trén két xudng sé bj ban.

Vi du: ngdi nha bén tang, ap luc & duong 6ng nudc bén ngoai ban ngay
18 m, ban dém I3 20 m thi chon so d6 ¢6 két nudc trén mai 1a hgp ly nhat

c) Hé thdng cép nude co tram bom

Hé théng nay ap dung trong trudng hgp ap luc dudng ong cap nudc bé
ngoai khéng dam bao thudng xuyén hodc hoan toan khéng dam bao du
nudc téi cac dung cy vé sinh trong nha.

Trong trudng hop ap luc khéng dam bao dua nudc t6i cac dung cu
sinh trong nha thi may bom JAm nhiém vu thay cho két nudc. May boi
md& theo chu ky béng tay hay tu ddng nhd cdic role ap luc (khi ap luc bé
trong nha ha thap may bom s& ty dong md nudc tai tit ca dung cy v
sinh trcmg nha) Trudng hop nay khong kinh t& bang két nudc vi ton thii

bi, tén dién, ton ngudi quan ly (néu md tay).
Trong trudng hop ap luc hoan toan khong dam bdo thi ciing phai c6 mé
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bom dé tang ap, nhung may bom lam viéc lién tuc chong héng, tén ngu
quan ly. Hé théng nay trong thyc té it ding.
d) Hé thdng ¢dp nude cd két nutde v tram bom (h.16.5)

X8t nyog | o7 ol
Fars KX 3 e S ~ T
als, al, als, £1 s, Hinh 16.5. So dé }
théng cdp nudc «
=t 2, At ah i két nudc v fra
bom
T, FHE A R ML
- ¥ by r
Mdy bom

Ap dung trong trudng hop ap lyc dudng bng cAp nudc bén ngoai hod
toan khdng dam bio. May bom lam viéc theo chu ky, chi ma trong nhiiny
gid cao diém dé dua nudc dén cac thiét bi vé sinh va duf trd cho két nudc
Trong nhiing gig dung nude it, két nudc sé cung cdp nuéc cho ngdi nha
May bom c6 thé md bang tay hodc ty déng.

Vi du: mot ngsi nha bon tang, 4p lyc dudng éng cAp nudc bén ngoai i
8 m - 10 m, nghia 1a chi c6 the ddm bao dua nudc dén ting mot - chon st
do ¢6 két nudc va tram bom I3 hgp 1y,

e) H@ thdng cdp nude e6 két nude, tram bom va bé chia (h. 16.6)

Hé théng nay 4p dung trong truong hop ap luc dudng éng cip nudc bér
ngoai hoan toan khéng ddm bao va qua thap, déng thdi luu lugng nudc
lai khéng day du (dudng kinh dng bén ngodi bé) néu bom tryc tiép tu
dudng &ng bén ngoai thi s dnh huwdng dén vigc dung nudc clia cac khu
vic xung quanh (thudng xay ra vdi cic nha cao tAng moi xay dung trong
thanh pho ca). Theo quy pham TCVN - 4513-88, khi ap lyc dudng éng cip
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nudc bén ngoai nho hon 5 m thi phai xdy dung bé chifa nudc. Bé thudn
xay dung ngim dé dy trd nudc. May bom s& bom nudc t bé dua va
nha.

May bom
Hinh 16.6. S¢ 45 hé thing cip
nudc cé két nudc, tram
Vs bom, bé chita

g) Hé théng cdp nude ¢d tram khi ép (h.16.7)

Hé théng nay ap dung trong trudng hgp ap lyc clia dudng éng cap nut
bén ngoai ddm bao khong thudng xuyén ma khong the xay dung ket nuc
duge vi dung tich két qué 1én khéng <6 lai vé phuong dign két cau, chié
cao két nude qua 1on khéng my quan,

Tram khi ép c6 thé ¢6 mot hay nhidu thing khi ép. Tram khi ép nho
can mt thung vua chita nuéc d phia dudi va chida khong khi d phia tré
Dé tao ap luc ngudi ta ding may nén khi.

Tram khi ép co thé bd tri & tfmg him, tfing mot, ...




h) H§ thong cdp mude phan ving (h.16.8)

£y —] |
- - : T ;
_;1 - o - = 4
o |
1,
_I+ 4 ‘ 5 - .
b o ¥ Biengig
F E . T Vudg cap
2, o nrdc
b ' V I
Sy
'-I"I H by [ 2 H b4 4
S
Hinh 16.7. 50 46 h¢ théng Hinh 16.8. S¢ 4 k¢ théng

cdp nudc cé tram khi ép cdp nudc phan ving

Hé théng cip nuéde nay ap dyng trong trudng hogp khi ap luc clia dudng
ong cap nudc bén ngodi ddm bio nhung khéng thudng xuyén hodc hoan
toan khéng dam bao dua nudc tdi moi thiét bi v sinh trong nha.

Khi nudc hoan toan khéng 1én dugce cac tAng phia trén cung, ta ding so
d6 c6 ket nudc va tram bom.

Khi nuéc cd thé cip duge cac ting trén cing nhung khéng thudng xuyén
thi ding so d6 ¢é két nudc va cac van mét chiéu & bién gidi viing cap
nuGc.

Déi vai so dd nay ngudi ta tin dung ap lyc cia dudng Ong cép nudc bén
ngoai cho mét s6 tAng dudi theo so dd don gidn, Con cac tang trén cé thé
¢6 thém két nudc, may bom theo mét so dd rieng. Khi d6 c¢dn 1am thém
mot dudng dng chinh phia trén vi ding van (hodc¢ van mdt chidu) trén
dng diing & bién gisi gida hai viing cap nudc.
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Hé théng nay thudng gip trong cic nha cao ting dot xuét, khi can tan

dung ap luc cia dudng éng cap nudc bén ngoadi cho mdt sb ting dudi.

Hé théng nay c6 vu diém 1A tdn dyng dugc ap luc cia dudng bng cap

nudc bén ngoai nhung phai xdy dyng thém hé théng dudng ong chinh

cho cac ting phia trén.

3. Theo cich bb tri dudng bng

a) Hé thdng cé dudng dng chinh ld mang ludi cut, 13 loai hé théng phé bién nhat
thudng ap dung cho moi ngéi nha (tAt cd cac so do trén).

b) Hé thdng cé dudng dng chinh id mang ludl vong dung cho cac ngdi nha dic
biét, quan trong, ¢6 yéu cdu cip nudce lién tuc, an toan.
Mot s6 cong trinh quan trong dii thiét k& mang ludi vong, ap lyc dam
bao nhung van cé thém bé chita, két nudc va tram bom.

- Hé théng cap nu’oc ¢é dudng 6ng chinh bb tri & phia dudi. rat pho bién.
Tuy nhién mét s6 cdng trinh thudng hay sd dung hé thong ducng ong
chinh & phna ¢rén nhu; nha tim cbéng cong, hé thong phan ving dé tranh
lang phi ong va tan dung ap lyc.

Chon so dd hé thong cAp nudc trong nha
Trén day |3 mdt s6 so dd hé théng cap nuéc bén trcng nha, Khi thiét ké

can nghién cifu ky, so sanh phu‘ong an (vé kinh té, ky thuat, tién nghi...)
dé chon dugc so dd thich hap nhat, dim bao thda man cac diéu kién sau

day
- Su dung triét dé ap luc dudng ong cAp nubc bén ngoai.
- Kinh té, quén ly dé dang, thudn tign.
. Han ché diing may bom nhidu vi tdn dién va ton ngudi quan ly.
- Két hop tBt véi my quan kién tric ciia ngdi nha dong thai chong
on cho ngdi nha.
- Thuan tién cho ngudi sd dung.

16. 3. AP LUC TRONG HE THONG CAP NUGC TRONG NHA
Khi thiét k& mat hé théng cip nuéc bén trong nha can phai xac dinh duge ap
hic cia dudng Sng cdp nudc bén ngoai Hyg va ap luc cin thiét A7, cia ngdi
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nha dé (ap iyc can thiét dé bao dam dua nudc dén moi thiét bj vé sinh tron:
nha).

Ap lic ciia dudng chp nudc bén ngoai (H,,g) thudng thay ddi tiy theo gi
trong ngay, theo mia... do dé dé bdo dam cap nudc cho ngdi nha mét cach a
toan va lién tuc cAm phéi thda man diéu kién H::" > H:;'.

Trong trudng hop H:;” < Hfh , tliy thudc sif chénh léch dé it hay nhidu ma c
thé thém: két nude, tram bom, bé chia...

Nhu vay mubdn thiét ké mat hé théng cip nudc trong nha truéc hét phai xa
dinh dudc Hyg va H’, dé chon sd d thich hgp.

16.3.1. XAC PINH AP LUC CUA PUSNG ONG CAP NUSC BEN NGOAI
Dé xac dinh Hyy, €6 thé c6 nhiéu phuong phap

- Xac dinh H,, bang ap ké hofic véi nudc canh dé (gan dung) trong ca
gi& khac nhau vé miia hé,

- Xay dung biéu dd ap lyc trong ting ngay bing éng thdy tinh cong chil:
thuy ngan.
- Xac dinh so bd qua ap lyc clda nudc g cac thiét bj vé sinh & cac tang nhi
ca ngbi nha gan nhat.
- Tham khao céc 56 liéu ctia cac cg quan quan 1 mang luéi cAp nudc.
16.3.2. XAC PJNH AP LUC cCAN THIET cUA NGOI NHA
Khi xéc dinh sd bo, p Iyc can thiét ciia ngdi nha HY, ¢é thé ldy nhu sau

D&i vai nha mot ting H% =8-10m
D3i v&i nha hai thng H® =12m
Déi vdi nha ba ting H =16m

Ci tang lén mdt tang thi cdng thém 4 m.
Ap lyc can thiét ctia ngdi nha Hf;, cd thé xac dinh theo cong thiic sau
ot
H o =hy+hg+ g+ Zh+ by, m; (16.1})
trong do

By - d§ cao hinh hoc dua nutde tinh td truc dudng & g cap nudc bén
ngoai dén dung cu vé sinh bét lgi nhit (xa nhat va cao nhét sc
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v6i didm ldy mudc vao nha), m;
hap - ton that ap lyc qua dong hd do nude, m;
Req - ap luc ty do can thiét 8 cac dung cy vé sinh hodc cac may m(
dding nuéc, duge chon theo tiéu chuan, vi du: voi nudc va duyn
¢y vé sinh théng thutng [a 2 m, toi thidu 1a 1 m, vdi nia hé xi t
thidu 3 m, voi tim huong sen t6i thiéu 3 m;
Sh - tong ton that dp luc do ma sat theo chidu dai cia mang ludi ca
nudc trong nha theo tuyén tinh toan bét lgi nhat, m;
he, - ton th&t Ap luc cuc bd theo tuyén éng tinh toan bat lgi nhét ct
mang ludi cz‘f\p nudc bén trong nha, m; sd bd cd thé léy nhu sau
- trong hé théng cip mitdc sinh hoat
By =(20 +30)% Xh ;
- trong hé théng cap nudc chda chay
hgy = 10% Xh Kkhi chida chay ;
- trong hé théng cdp nudc sinh hoat + chija chay
hey =(15 + 20) % Zhkhi cé chay
(trj s& dAu cho nha sdn xuét, tri s6 thi hai cho nha sinh ho:
d va cong cong).
Trong trudng hgp ding may bom, bom nudc b bé chita thi dé cao bo
nudc cia may bom Hp, cling tinh nhu trén chi khac la iy tinh t midc nu
thdp nhét trong bé chita dén dung cy vé sinh & vi tri bat 1gi nhat. Ni
bom trifc tiép tit dudng ng cip nudc bén ngodi 6 ap luc bdo da
thudng xuyén 13 Hyz thi d§ cao bdm nutde ctia may bom sé la
Hy= HS, -Hup m (16.2)
Néu &p lyc & dudng dng cip nudc bén ngoai dac dong thi do cao be
nude cia may bom la

. ppet _ gymin :
Hb_Hﬂh Hng; m;




PUGNG ONG DAN NUGC
. Vgxo NHA VA
PONG HO PO NUGC

17.1. PUGNG ONG DAN NUGC VAO NHA

Dudng dng dan nudc vao nha 1a dudng dan nudc tit dudng dng cAp nudc bén
ngodi tdi niit déng ho do nudc.

17.1.1, NGUYEN TAC BO TRi DPUGNG GNG DAN NUGC VAO NHA

Pudng ong dan nudc vao nha thudng dit vai d6 déc 0,003 hudng vé phia
dudng éng bén ngoai dé dbc sach nudc trong nha khi cn thiét va thudng
ndi thing géc véi tudng nha va dudng ong bén ngoal Pudng ong dan
nudc vao nha phal co chieu dai nhd nhat dé dd tén vat lidu, giam khoi
lugng dat dao, ddp va g:am ton that 4 ap lyc. Khi chon vj tri dat du::lng ong
ddn nudc vao nha phai két hUp vdi viée chon vj tri dat nit dong hd do
nudc ciing nhu tram bom (néu ¢6) sac cho thich hgp.

Ché duding dan nudc vao nha ndi vai dusng 6ng cAp nudc bén ngoai phai
b trf mdt giéng thim, trong d6 c6 bd tri cac van déng, md nudc, van mot

~ chiéu, van xa nudc khi can thlet Khl dudng kinh d < 40 mm c§ thé chi can

van m{t chiéu ma khéng can xay gleng tham. Tay theo chic ning va kién
triic cia ngoi nha, dudng dan nudc-vao nhi cd thé b tri nhi sau

- Dan vao mét bén: théng dung nhat (h.17.1a, 17. 1b).

- Dan véo hai ben thudng ap dung cho cac ngéi nha cong cong quan
trong doi héi cap nude lién tuc, khi 46 mot bén diing dé dy phong
sy g0 (h.17.1c).

- Dan vao bédng nhiéuy dudng: ap dung cho céc ngdi nha dai, c6 nhiéu
khu vé sinh phén tan (h.17.1d).

Buong kinh dudng i;ng dan nudc vao nha chon theo luu lugng tinh toan
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16n nhat cta ngdi nha.

F—J 7 ‘
: >
A
1 7
!
b) c)
a}
% 7
7 , Z
1 L
d}
Dudng dng bén ngedi Khu vé sinh

Hinh 17.1. Sa 36 dudng ddn nudc vio nha

Khi chua tinh duge ey lugng cu thé cho ngdi nha ta cd thé chon sa b
dudng kinh 6ng din nudc vao nha nhu sau:

- Vi cac ngdi nha it tang d = 2532 mm;

- Véi cac ngdi nha ¢d khdi tich trung binh d = 50 mm;

- Vi cac ngdi nha ¢6 luu lugng 16n

hon 1000 m®/ngd d = 75+100 mm.

Trong cac nha sin xudt dudng kinh éng din nudc vao cb thé t
200 - 300 mm va lon hon.
Pudng éng din nudc vao ciing chén sdu nhu dudng éng cdp nudc bé
ngoai (0,8 - 1,0 m); khi d < 100 mm c6 thé ding ong thép trang kém, K
d> 100 mm cé thé dung dng gang hoiic fibrd - ximéng, ngoai ra c6 thé ¢
dung éng chit déo, Khi ap lyc nudc > 10 atm va 4 > 100 mm thi ph
diing ng thép den nhung phai c6 bién phap chéng dn man.




17.1.2. CHI TIET NOI PUSNG ONG DAN NUGC VA0 VAE1 PUING &Nt
cAp NUGC BEN NGOA]
Dudng ong dan nitdc vao nha ¢ thé ndi véi dudng ong cip nudc bé
ngodi bing mot trong nhiing cAch sau

a) Ding t, thip lip sin khi xdy dyng dudng éng chp nudc bén ngoadi (h.17.2a
nhung phadi ¢é du kién trong quy hoach. Phuong phap nay tién lgi vi
don gidn nhat, khéng phai cdt nudc.

b) Lr.tp thém té vio dudng Gng cip nudc bén ngodi hign hanh. Phal cua duong
dng dé I3p té vao Phuong phép nay dan t8i mdt doan & [ong cua mang
ludi bj ngiing cAp nudc mét thoi gian. Cach ndy cé nhidu thidu sét vi
khéng tién lgi.

7é ¢d sin & duiing dng agodr phd”

a)
X
dng don vap
.3-0?::9 nutic ngod pho’ 4. Tdm 0Em cop su
5. kKhod dong putde
&) v
1. Chup n_g'b:f
e 7
2. Vong o ngue 6. Mdy khoon
2
=u
- . =
Mar bich Miéng loe

Hinh 17.2. Chi tiét nbi dudng o ong dfin nude vao nha voi dudng ong
cdp mufic bén ngodi
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c) Dung nhinh ldy nudc (dai khdi thiy) (h.17.2b). Chyp ngdi 1 duge ap vaq
dudng dng cap nudc bén ngoadi 3 bang écu. May khean 6 khoan 15 che
nudc chdy ra. Gida chup ngdi va éng nudc bén ngoai ¢ tam dém cac
su 4 hinh vanh khin dat xung quanh 15 khoan d& nudc khéi ri ra ngoai
L3 khoan ¢6 dudng kinh nhd hon 1/3 dudng kinh ong cap nude bér
ngoai. Chyp ngoi cd thé ché tao theo kiéu ren, miéng loe hodc mét bict
(h.17.2c) dé dé dang ndi vai khoa déng nudc. Sau khi khoan thing I¢
dat yéu cau, riit khoan ra, nhanh chéng lip khéa vao, déng khoéa lai rd
tiép tuc néi dusng ong din nudc vao nha. Khi khong ¢d may khoan c¢
thé diing phuong phap thii cong tic 1a ding duc va biia tay dé duc 16
(phudang phép nay hay dong).

Phuong phap ding chyp ngdi va vong b ngya c6 nhiéu uu diém vi th

cong nhanh, khdng phai cit nude do vay hién nay dude sit dung ring ra

nhat.
17.1.3. CHI TIET BUONG ONG QUA TUGNG NHA

D& dé phéng trudng hgp nha bj lin kéo theo éng, 1am x5 léch bé v 6n

hodc héng méi ndi, khi qua tudng, mdng nha phai cho éng chui qua md

16 héng hosic mt 6ng bao bang kim loai ¢6 dudng kinh 16n hon dudn

kinh 8ng td 200 mm trd Ién.

Khe hé giita 15 va éng phai nhét ddy bing vat liéu dan hdi: sgi gai tan

bitum, dit sét nhdo, vita ximing (h.17.3a).

06! s€t nhdo

b 122 im Fhe)
. ige? 8 o Y, 10 Tgm fhep
sof g0 fom A Sty d Ll
(1 'g N, afd & gng boo
e I 1y 1.
Vil . o 1
'ma fa - i'. o e -G —
it sét ahas ximang L Bétang 70 *
. e
a} Trong ddt khé b) Trong dat Gm

Hinh 17.3. Chi tiét dudng dng cip nudc qua tudng nka
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Trong trudng hgp dat Am udt hodc cd nurdc ngém, tét hon ca 1a dit 6
trong ong bao kim loai (h.17.3b).

17.2. DONG HO PO NUGC
17.2.1. NHIEM VU cUA bONG HO PO NUSC
- Xéc dinh lugng nudc tiéu thy dé tinh tidn nuéc;
- Xac dinh luqng nu'oc mAt mat, hao hut trén dudng dng dé phat hién ¢
chd 1o ri, bé va ong...
- Ngh:en cliu diéu tra hé théng cip nude hién hanh dé& xic dinh ti
chuan dung nudc va ché d ding nuéc phyc vu cho thidt ké.
17.2.2. CAc LoAI pONG HO po NUSC
Pé xac djnh lugng nudc tiéu thu cho ¢ic ngbi nha, hién nay nguoi ta
dung thong dung nhét loai dong hé do nudc luu téc, xay dung tr

nguyen tic luu higng nude ty 18 thuan véi the dé nudc chuyén déng q
déng hd.

Déng hd #o nudce Iuu the chia ra thanh cic loai sau
a) Déng hé do nudc luu the loai cinh quat (h.17.4a).

Ayt - o
"z’i’-“mf\ -:1
\g Dhiarittdis

)3 )J T IG ;?"f
u..w,{/

a)
Hinh 17.4. Pdng hé do nudc luu tic

a) Loai cdnh quat; b) Loai tude bin

- vo dong hé: 2- cic binh ring lruyen a%ng; 3- be phan tinh; 4- mit déng bd;
5- nap diy; 6- cinh quat hodic wde bin; 7- W& boc; 8- bd phin buang dong.
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D& xac dinh lugng nudc nhd, thudng dung dong ho c6 dudng kinh d t 1C
dén 40 mm. V4 ddng hd bing kim loai hay chat déo. Bén trong v6 1a mal
truc ditng cd gin céc canh quat bing kim loai hay chat déo. Khi nudc
chuyén dgng dap vao canh quat lam quay truyc diing roi truyén dong qua
céc banh xe ring khia vio b phdn tinh Cudi cing cac chi 56 vé luu
lgng nudc s& thé hign trén mit dong ho.

Trén mat ddng hd do nudc ¢o cac chd sb ghi cac gid tri luu lugng khac
nhau td 0,01 dén 1000 m? (gap nhau 10 An mot) thé hién trén mat ddng
h& con hodc cac khung chi nhét (h.17.5)

Hinh 17.5. Cic loai mat ding hé

Tung thai ki doc cic chi sb trén ddng hb, hiéu s8 cac chi sb gidta hai 13
doc chinh 1 lugng nudc tiéu thy trong thdi gian do. Hai diu dbng ho ¢
thé ché tao theo kiéu miéng loe, ren hodc mat bich dé& ndi vai dudng 6n
va cac thiét bj phy ting khac. 3 mot dau dong hd cb bo tri ludi loc d
phén phéi nude chay cho ddu va gi cac cin ban lai khéng cho chay va

dong hé. '
Pong hd do nudc luu tdc loai canh quat chia ra iam hai loai: loai chay kb

vi loai chay uét.
--Lm;.'i chay kho (thudng dung 4 ta) ¢é bd phan tinh tach rdi khéi nuk
bing mt mang ngan.

- Loai chay u6t thi may tinh va mét ddng ho déu & trong nudc khi d
mat dSng hé phai day béng mdt tam kinh day de ¢b the c}‘tiu duge
lue cla nude. L.oaickmrlﬁtoémdﬁmhkébcéudm_g@],t&ﬂlm
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chinh xac hon hay khs, tuy nhién no chi sit dung duge khi nudc sa

va mém.

b) Déng hd do nude Iuu the loai tudc bin (h.17.4b)

Dé do lugng nudc 16n, thudng diing déng hé cé dudng kinh 50 - 200 m
Khac vdi logi cdnh quat, loai tudc bin cé cic canh quat 1a cac ban xodn

bdng kim loai gén vao mét truc ndm ngang (do dé goi I tudc bin). K
tudc bin quay, titc 1d khi tryc ngang quay, nhd cic banh xe ring kb
truyén chuyén déng quay sang truc ding, rdi 1én b phan tinh va m
déng hd. O mét ddu dong hd c6 b tri bd phan hudng thing dong nudc.

¢) Ddng hd do nude luu tbe loai phdi hap

Hinh 17.6. Déng ht
do nudc luu o

Ding dé xac dinh lugng nudc khi luu
Lugng dao dféng 16n. Khi dé
ngudi ta ldp bai déng hd: mét déng
hd 16n va mdt ddng héd nhd. Bo phan
chinh ciia déng hd do nuée hu tde
loai ph&i hop la lusi ga (h.17.6). Khi
ltu lugng nuée nhé, chi déng hé nhé
2 lam viéc; khi luu lugng nudc 1én,
dudi ap lue nude 18n ludi ga ty ddng
nang 1én va chdy qua déng hd 1. Khi
tink lugng nudc ngudi ta cong cac chi
s6 trén c3 hai mit dong hd lai.

Ngoai ra dé phuc vy cho ¢dng tac

logi phéi hgp
1- ddng ho logi tu
bin;
2- déng hd loai ci
quat;
3- b phén linh.

Hinh 17.7. Bitu dd dac dong
dung nudc trong mpt ngiy
dem do bing dbng hd ty ghi
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nghién citu khoa hoc, ngudi ta con ding loai ddng héd do nudce ty ghi: v
lugng nudc va dao déng ding nudc s& duge thé hién trén cac bing gi
quay tron bang myc (h.17.7)

17.2.3. BO TRI NOT BONG HO DO NUSC
2
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Hinh 17.8. Céu tao mit déng hd do nudc

a) Khong vong; b) Dt vong,




Niit dong hd do nuéc gdm ddng hd do nudc va cic thiét bi phu ting ki
nhu: cac loai van déng mé nudc, van xa nudc, cac by phan néi ong...
Niit ddng hé do nudc thudng bé tri trén dudng din nudc vio nha sau |
di qua tudng nha khodng 1- 2 m va dat & nhiing noi cao rio, dé xem x
it ngudi qua lai. Thong thudng ngudi ta hay bé tri ndt dong hd do nu
6 dudi gdm cdu thang, trong ting him, trong mét hé néng dudi nén n
tang mt (c6 thé & hanh lang nhung khdng qua phong &), ¢ nap day
thé m4 ra duge. Trong trudng hgp ca biét ciing c6 thé bd tri & ngoai tug
nha. Dé viéc thi cng duge dé dang nhanh chéng, c6 thé ché tao sin ¢
hop bétdng dit toan bo nit déng hd trong de.

Nit dong hd do nudc ¢6 thé bé trf theo kidu vong hodc khéng vong. E
khdng vong thudng chi 4p dung trong trudng hop ngdi nha can lug
nudc nho hodic ¢é nhiéu dudng din nuéc vio (h.17.8a). Dt vdng tro;
trudng hop ngdi nha can lugng nudc 160, yéu ciu cip nudc lidn tuc, m
dich 4 dé khi ddng hd héng hodc cin sia chita thi vin cb dudng d
nudc vao nha cung ¢ap cho tiéu diing (h.17.8b),

Béng ho do nudc loai canh quat phai dit ndm ngang, loai tudc bin cé tl
dét xién, ndm ngang hay thing dung. Trudc va sau dong héd do nude ph
¢6 van dé déng nuéc khi cin thiét, Lidn ngay sau dong hd thuang bé |
van x3 dé xa nudc khi can thibt hodc xa nudc khi xic 38 va khit tning;

17.2.4. PHUONG PHAP XAC DINH LUGNG NUGC TIBU THU VA KIBM TR

PQ CHINH XAC cUA BONG HO

Muén xic djnh lutgng nudc tiéu thy qua déng hé do nudc, ngudi ta de
chi s6 trén mat déng hd. Hiéu sb gia hai 1an doc chinh J3 lugng nu¢
tiéu thu trong thai gian d6. _

Muén kiém tra 46 chinh x4c cda dong hd do nudc ngudi ta lam nhu sau:

Péng van phia sau dt'mg hd 1ai, m& van x3 nudc, md van phia trudc dén
hé cho nuée chdy qua ddng hd, khi d6 ddng thing, binh do dung tic
hoic bé chita dé hing nudc chiy ra b van xa, Lugng nudc tha téi thidy I
20 lit, t6t nhét ty 200 dén 500 lit sau dé so sanh trj s6 doc duge trén dén
hd véi trj s6 do thyc té d2 bidt d8ng hd cdn do diing hay khéng.

Sau khi tinh todn néu sai s§ cia dong hd mdi nhé hon £ 2% khi fergn,
nuéc 16n va nhd hon + 3% khi lugng nudc nhé 13 dong hd tdt. Khi dan
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ho cti, sai s6 ¢6 thé cho phép téi £ 5%. Néu sai sé vugt qua cac gidi h
trén, Chung td déng hd da hu héng, khong chinh xac, can sita chda ho
thay thé ddng hd khac.

17.2.5. CHON BONG HO PO NUOC
Khi chon déng hd do nuédc cin pha: dua vao khd nang van chuyén c
né. Kha nang vén chuyen cia mdi loai déng hd do nudc s& khic nhau -
thuding bieu thi hang luu lu't;mg déc tnmg cua dong hé tic la luu uen
nude chay qua ddng hé tinh bing m 3/h, khi tdn that ap lyc qua déng 1
14 10 m. Chon ddng hd do nudc phai théa man cac dieu kién sau

Qngt < 2 Qair (17.1)
trong 46
| Qngd - Iuu lugng nudc ngdy dém cia ngdi nha, m*/ngd;

Quir - uu lugng nude dic trung cia ddng hd do nudc, m/h.
Ngoai ra cé thé dya vio luu lugng nudc tinh todn Qy (1/s) cda ngdi nl
dé chon déng hé. Luu lugng nudc tinh toan phai ndm gitta luu lugng gi
han teén va dudi cha dong ho. Gidi han dudi g, (1/s) 13 1uu tugng nl
nhat (khoang 6 - 8% huu lugng trung binh) hay con goi 1a d§ nhay o
déng hd, nghia 1d néu luu lugng nude di qua ddng hé ma nhé hon k
lugng Ay thi ddng hd s& khong chay. Gidi han trén gy (1/5) 1a lwu lugr
lén nhét cho phép di qua ddng hé ma khéng lam ddng hé dé bj hu har
va ton that qua 16n. Gidi han ndy khodng ching 45 - 50% leu luong d:
trung clia ddng ho. Didu kién ndy cé the bieu dién nhu sau

Qmin <Gt < Gmax - (17.2)
Sau khi da dya vao luu lugng, chon dugc ¢d dong hd thich hgp ta cf
phai kiém tra lai diéu kién vé ton thét ap lyc qua dong ho xem cé vu
qua trj s6 cho phép hay khéng.
Theo quy pham, ton that ap lyc qua dong hd do nudc quy dinh nhy sau:
Trudng hgp sinh hoat théng thudng: tdn that ap luc d&i v&i loai canh qu
nhé hon 2,5 m; vai loai tudc bin nhé hon 1 + 1,5m, trong trudng hgp «
chdy tuong tng 1a 5 m va 2,5 m.
Tén thét ap lyc qua ddng hé do nudc cé thé xac dinh theo cong thitc sau
hap=84° m, (17.3)
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rong ao

g - luu lugng nudce tinh toan, 1/s;

S - stic khang cia dong hé do nude ¢ thé 1y theo bang 17.2.

Bé chon déng hd do nudc ta sit dyng bang 17.1.

Bang 17.1. C4, Iuw lugng vi dc tinh cda déng hé do nudc

Loai Co Luu hgng Luu lugng cho phép, lis

dang hé déng hd, déc tung Qg lém nhét nhé nhat

mm m°h Uax Srmin

Loai canh quat (BK) 15 3 04 0.03

20 5 0.7 0,04

. 30 10 1.4 0,07

- 40 20 28 0,14

Loat tuéic bin (BB) 50 70 6 0,90

8O 250 22 1,70

- 100 440 39 3,00

- 150 1000 100 440

200 1700 150 7,20

Bing 17.2. Sifc khing cda déng hé do nudc
Cadong
hd, mm 15 | 201 30| 40 50 80 100 150 200
§ |14 ]52[13] o3 | 28510% | 207.40° | 67510 | 18107 | 453.10°

Theo kinh nghiém ¢& dong hé do nudc thudng bing hoic nhé hon m3
bac so vai dudng kinh éng dan nude vao {vi dy: dudng kinh éng di
nuéc vio nha la 50 mm ¢6 thé chon ddng hé canh quat BK <3 40 mm).

Vi dy tinh todn. M6t ngdi nha d tap thé c6 600 ngudst §, luu ltgng nud

tinh toan 14 51/s. Chon ddng hd do nudc cho ngéi nha db.
Bii giii
Cich 1. Chon dong hd do nudc theo luu lugng tinh todn dya vao bang
17.1. Ta chgn ddng hd ¢5 BB 50 mm vi
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Amin=091/s; qu=51/8; Guax=16 /5.
Theo bang 17.2 déng hd BB 50 ¢6 sitc khéng § = 2,65.1072 = 0,0265, &
that ap Iuc qua ddng hd 13-
har=5q°=0,0265.52=0,66 m <1-1,5m,
nhu vay chon déng ho BB50 13 hap 1y.
Céch 2. Chon theo luu hugng déc trung clia ddng ho.
LAy tiéu chudn dang nudc 1a 100 I/ng.ngd thi Iuu lugng nudc ng;
dém cho ngdi nha do la:
Qugd= 600 .100/1000 = 60 m*/ngd .
Dya vao bang 17.1 ta thiy dong hd BB 50 ¢6 Qg, = 70 m®/h va BK .
¢ Qg = 20 m/h. Ta chon déng hd BB 50 vi:
Qs = 60 m® <2 Qatr = 140 m3.
Tinh ton that ap lfc qua ddng hd nhu trén:
hap=066m <1-1,5m.
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