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TiNH TOAN CAC CONG TRINH VA THUY LUC
MANG LUGI CAP NUGC

16.1- KET CAU GIENG KHOAN VA TRAM BOM GIENG :

16.1.1. Tinh dudng kinh dng loc :

- Céng suat tinh toan : 400 m3/ng.d lam viéc 24h trong ngay, chia 2
giéng hoat dong va 1 giéng dw phong, cong suét cong tac ctia mbi giéng Qct =
400 m3/ngd.

DPuong kinh éng loc duoc tinh toan theo cong thure :

d=Quw/ (LixmtxV ) =400/(8x3,14x278) = 0,06 m.

Trong dé :
Q : Cdng suét giéng khoan : 400 m3/ng.d
L1 : Chiéu dai 6ng loc : 8 m.
V : Van tbc loc 'V = 60xKY3 = 60x 1003 = 278 m/ng.

K : Hé s6 thAm cua tang chira nwéc : K = 100
Theo nhu tinh toan duong kinh 6ng loc nhé (DN80). Do cong suat giéng
nho va dé ket cau gieng don gian ta chon dudng kinh ong loc D168 bang dwong
kinh cta ong vach.

16.1.2. Tinh luu lugng va co6t ap bom :

- Lwu lwgng khai thac cla giéng lam viéc 24h trong ngay:

G1, G2: 2 bom hoat déng, 1 mét bom dw ph(‘)r)g, cbng suét‘cﬂa mbi bom
17m3/h, twong (ng chon may bom ¢6 Q = 17 m3/h, gieng G1, G2 nam trong tram
Xt ly. Bwdng 6ng thép van chuyén vao cum thiét bj x& ly cé dwong kinh DN8O.
C6 v =1,01m/s; 1000i = 28,5m/km.

-Cétapbom:H=Zo+ X h+ht + hat

Trong do : Zo : B chénh léch gitra myc nwd'c ddng thap nhat trong giéng
khoan va cot ong phun clla dan mwa cao tai : Zo=34,5+7,2=41,7m

¥ h : Tdn théat trén duwong 6ng day :

hd: Tén that doc dwéong. hd = iL = 28,05m/kmx 0,05km= 1,43 m

hcb: Tén that qua té, van, con, cut ... tam tinh 5m

Yh=hd+hcb=143+5=6,43m

hw: Ap lwe tw do dau thap l1am thoang = 7m

hat : ap lwc dy trlr cia may bom =4 m
H=41,7+6,43+7+4m=59,13 m

Nhuw vay ta chon loai may bom :

Q=17m3h,H=60m.

16.2- TUYEN ONG NUGC THO :

Cong suat tinh toan: 17 m3h
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Ong day thép cho tirng bom DN8O0 dai 50m, V = 1,10m/s; 1000i =
28,5m/km.

16.3- CUM XULY :

16.3.1 Thap lam thoang tai trong cao (thap 6xy hoa cao tai)

Dung thap 6xy hoa cao téi 17 m3h. Chia lam 2 thap lam thoang cao tai,
cong suat cia moi thap Q = 8,3 m?/h.
- Qui trinh hoat ddng cua thap 6xy hoa cao tai
Nwéc ngdm duwoc bom chim dy 1én thap éxy hoa cao tai. Trong thap co lap
Ejector cé chirc nang hut va trén khi vao nwéc. Nho vay khi qua thap 6xy hoa
cao tai, nwéc c6 ham lvgng O6xy hoa tan & mirc I6n hon 70% do bao hoa (vOi
phwong an lam thoang bang gian mua, lwgng 6xy hoa tan chi dat dwgc & mirc
30%). Do d6 khi nwée di qua thap thi hau het Fe?* da tham gia phan &rng oxy hoa
tao thanh Fe* & dang Fe(OH)s két tia. Nwdc tir thap 6xy hoa cao tai sé dwoc
dan vao bé st ly asen roi sang bé lang.
- Tinh toan thap 6xy hoa cao tai:
Phan &ng 6xy hoa Fe?* Iap tlrc xay ra ngay khi 6xy trong khéng khi bi day vao
nwoc nho co céu Injector ctia thap 6xy hoa cao tai. Trong thwc té cho thay thoi

>

gian can thiét dé Fe?* ghuyen hoa hoan tqan thanh Fe3* & dang Fe(OH)s két tia
la 30 giday v&i nwdc ngam cé ham lwong sat khéng Ién (Fe < 10 mg/l).
- Pé dap ng yéu cau nay, thap dxy hoa cao tai dwoc thiét ké dé cudng do lam
viéc cla thap g = 220 m®/m?.h
- Dién tich tiét dién mat cat ngang binh chra hat Sm:
Sm = nxD?/4 = 0,08 m?
- Puwdng kinh thiét ké cha thiét bi 1am thoang: D = 0,16m.
Thap 6xy hoa cao tai thiét ké chiéu cao H = 2,6-3,2m, c6 H > Hmin, chiéu cao cla
thap lam thoang H = 3.2m.
- Tdn that ap luc trong co cau thap dxy hoa cao tai lay so bo bang 7 m.
16.3.2 Bé lang tiép xuc
Dung tich cta bé lang:

_ QxT 3
W ~60_ (m3)

Trong do:
- Q: Cbng suét cta tram x& ly (m3/h); Q = 400m3/ngay = 17m3h
- T: Thoi gian lwu nwéce trong bé tiép xuc; lay T = 40phat
Chon dwdng kinh ctia méi bé: D =1,6m
Téng chiéu cao cla bé lang la:
H = Htry + Hnon + Hbao ve = 4,0m

1.6.3.2 Bé loc nhanh trong lwc
Céc chi sb ky thuat nhw sau:
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Thiét bi Igc nhanh mét I&6p vat liéu loc v&i ¢c& hat khac nhau, thiét bi rra
nwéc thuan tay.

Dwng vat liéu loc cat thach anh cé c& hat: Dw = 0,7 +0,8 (mm).
Chiéu cao 16p cat loc thach anh 1a Hui = 0,8m.

Chiéu cao 1&p s6i d& Hs = 0,15m, dweng kinh ¢& hat dw = 5+10 (mm).

Dién tich bé loc dwoc xac dinh theo cong thirc:

— Qtt
T xV, —3,6xaxW xt, —axt, xV,

Trong do:

Qu: c6ng suét tinh toan, Q« = 400 (m3/ngay).

T: thoi gian lam viéc cla bé trong ngay, T = 24h
W: cwdng doé rira nwéc, W= 16 (I/s-m2).

to: thoi gian ngrng bé loc dé rira, t= 0,35 h.

a: sb 1an rira bé trong mot ngay, a=1.

t1: thoi gian rira loc, t1=0,1 h.

Van téc loc trung binh Vis = 6 m/h.

H=3,5m

Lap d&t 04 thiét bi bé loc nhanh, dwérng kinh ctia méi bé D = 1,4m
Lwu lwong nwéc can thiét dé riva 1 bé la:

Qr = fxW (Ifs).

Ong cap nuérc rira loc dung éng thép DN150, v =1,41m/s

Nwéc sau khi loc dwoc dan qua 6ng DN = 150 (mm) va tap trung vao 6ng DN =
150(mm) vao bé chra tw chay vé bé chira.

Pudng kinh éng xa kiét va xa nwéc loc dau DN = 50 (mm).
Pudng 6ng trong tirng bé duwoc tinh theo ché do lam viéc tang cudong dwoc lay

nhw sau:
- Trong 6ng dan nwéc vao bé loc: 0,8 -1,2 m/s
- Trong 6ng dan nwéec loc 1-1,5m/s

- Trong 6ng thoat nuéc riva loc 1,5 -2m/s.


https://ccep.com.vn/

https://ccep.com.vn/

16.4 - BE CHUA NUGC SACH :

Bang tinh dung tich cta bé chira nwéc sach

Bang tinh dung tich bé chita

N Tong luu o Luu luong | Luu long LEr(,m\g
Gio trong lugng Tong lu‘l{,luqng nuée vao | nuéerabé | THOCcon
ngay - bom cap II o . lai trong
bom cap I bé chira chua bé chiia
(%0 Qnga) (%0 Qnga) (%0 Qnga) (%0 Qnga) (%0 Qnga)
1 2 3 4 5 6
0-1 4,17 0,83 3,33 11,25
1-2 4,17 0,83 3,33 14,58
2-3 4,17 0,83 3,33 17,92
3-4 4,17 0,83 3,33 21,25
4-5 4,17 1,67 2,50 23,75
5-6 4,17 2,50 1,67 25,42
6-7 4,17 5,56 1,39 24,03
7-8 4,17 6,81 2,64 21,39
8-9 4,17 6,81 2,64 18,75
9-10 4,17 5,97 1,81 16,94
10-11 4,17 5,14 0,97 15,97
11-12 4,17 5,97 1,81 14,17
12-13 4,17 7,22 3,06 11,11
13-14 4,17 7,22 3,06 8,06
14-15 4,17 5,97 1,81 6,25
15-16 4,17 5,14 0,97 5,28
16-17 4,17 5,56 1,39 3,89
17-18 4,17 6,81 2,64 1,25
18-19 4,17 5,42 1,25 0,00
19-20 4,17 4,17 0,00 0,00
20-21 4,17 3,75 0,42 0,42
21-22 4,17 2,50 1,67 2,08
22-23 4,17 1,67 2,50 4,58
23-24 4,17 0,83 3,33 7,92
Tong 100 100
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- Thé tich cha bé chia:
Whe = Wah + Wt
Trong d6: - Wan: Thé tich diéu hoa ciia bé chira.
- Wht: Thé tich dung cho ban than tram xd ly.

Thé tich diéu hoa clia bé chira : Wan = 25,42%x 400 = 102 m3
Dung tich nwéc chira chdy Wee = 10 I/sx3hx3,6 = 108m3
Dung tich ctia bé diéu hda: Whe = 102 + 108 = 220 m?3
Kich thuwéc xay dwng clia bé chira: axbxh =10,2x7,2x3,0m

16.5- TRAM BOM CAP Il VA BOM RUA LOC :

16.5.1. Bom cap 2
Lwu lwong tram bom cép nwéc vao mang: Q= 335,34 m3/ngd
Lwu lwong cla tram bom cép 2:

24*Qb = 335,34 m3
Chon 2 bom hoat, 1 bom dy phong. Cac bom hoat déng theo bién tan.
Lwu lwgng 1 bom can dap ng la: Qub=335,34/24 = 14 m3h =3,9 /s
- Cot ap may bom:
Dam bao dwa nwéc téi diém bét loi nhat véi ap lwe dw 1a 16m.
T két qua tinh toan thay lwc mang lwdi ta co thé lwa chon cot ap lam viéc cua
may bom c4p Il Ho = 30m.
Chon 2 may bom bom cép Il cé théng sb ky thuat sau:
- Q : 14 mdh
- H : 30m
Thiét bi bién tan: Hé théng bién tAn ap dung nguyén ly diéu khién vong kin. Tin
hiéu ap lwc tr mang lwéi cdp nwdc duwoc dwa vé bd vi xi ly, so sanh véi ap lwc
duwoc cai dat theo yéu ciu. Sy sai léch ap luc dwoc x ly va dwa ra tin hiéu diéu
khién dén bd bién tan. B6 bién tAn dwoc lap trinh x& ly tin hiéu d6 va dwa ra tan
sb dong dién thich hop cho dd ng co. Sé vong quay thay ddi dap ng vira dd lwu
lweng va ap lwc trén mang.
16.5.2 May bom rora loc
+ Lwu lwong may bom rira loc tinh bang céng thire: Q = WxF

W: cuérng do riva loc bé loc nhanh W = 16 I/s.m?

F: dién tich mot bé loc F = 1,61 m?
Thay sé ta tinh dwgc: Q = 16x1,61x3,6 =90 m3h
DPuong kinh éng hat riva loc

Q =95m?h =30,56 I/s
Chon dwéng kinh éng hut D200 ¢6 vh = 0,89 m/s.Tén that 1000i = 6,76m.
Chon dwéng kinh éng day D150 ¢6 Va =1,56 m/s.Tén that 1000i = 28,5 m.
+ COt 4p may bom rira loc tinh toan bang céng thirc:
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Hr = hnh + hs + hp + ha + hvi + hom + hep
Trong do:
hnh: D cao hinh hoc dwa nwéc tinh tr cét mwe nwdc thap nhét trong bé chira
dén mép mang thu nwédc riva
hin = 2,87 - (-2.5) = 5,37 (M)

he: Ton that ap lwc trén duwdng 6ng dan nudc, tir tram bom nwéc rira dén bé loc

Tam tinh hs = 0,6 m.
hp: Ton that ap lwc trong hé thdng phan phdi nwéc riva loc (m), hp=3 m
ha: Ton that ap lwc qua 16p sbi d& xac dinh theo cong thirc:

ha =0,22xLsxW
Véi: Ls la chidu day 16p vat lidu d& Ls = 0,15m
W la cwong do rira loc W=16 I/s.m?
Tinh dwoc hg =0,22x0,15x16 =0,53 m
hvi. 1& tén that ap lwc qua I6p vat liéu loc xac dinh béi cdng thirc:

hv = (a + bw).L.e

V&i: a,b 1a cac théng sbé phu thudc kich thwéc hat chon hat ¢é kich thwéce 0,5-
1,25mm, a=0,76 ; b =0,017
L Ia chidu day Iop vat lidu loc L = 0,8m
w la cwdng doé rira locw = 16 I/s.m?
e la do gian né twong dbi cua Iop vat liéu loc e = 45%
Tinh dwoc ha = (0,76 + 0,017 x16) x0,8x45% = 0,37 m
hom: l& ap lwc dé pha v& két cdu ban dau cta Idp cat loc lay bang 2,0m
heo: TAng tdn that cuc bd & cac bd phan néi 6ng va van khoa xac dinh so b hep =
2m
Thay sé ta tinh dwoc ap lwe ciia bom rira loc:

hr=537+06+3+053+0,37+2+2 =13,87 (M)
Do vay lwa chon may bom rira loc c6 cac théng sb ky thuat la:

Q =90 m¥h

H=15m

Kich thwéc cha tram bom cép 1l: 3,6mx10,2mx3,5m.

16.6. HOA CHAT KHU TRUNG:

Nwéc sau xi ly dwoc khir trung bang clo hoat tinh dang dung dich Clo
Javel duwoc bom vao dwong 6ng sau loc (duwdng dng dan nudc trude khi vao bé
cha). Liéu lwong Clo hoat tinh dwa vao nuéc 1 - 3 mg/l . Liéu lwong 1 g/m3 sty
dung cho cac ngay lam viéc binh thwong va 3 g/m3 st dung khi cé dich bénh
hodc vé sinh dworng éng. S dung may bom dinh lwong hoa chat Tay Au , Q =
140 - 160 I/h, H = 40m. Dung dich Clo Javel duwoc pha lodng tir néng do ban dau
6 - 8 g/l thanh dung dich c6 néng dd khoang 10%. S dung cac thung nhwa (dé
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tranh an mon) hién co trén thi trwong cé dung tich 200 - 300 lit lam thung chira
va pha loang ndng dd hoa chét trwdc khi dinh lwong. Cac dwdng éng ky thuat va
phu kién trén ddu dady may bom dung nhwa uPVC. Nuéc sach cap cho thiét bi tw
dng ddy may bom DN21, 6ng d&n dung dich hoa chat uPVC - DN21. C4c thiét bj
pha trén dinh lwong hoa chat duwoc dét trong gian nha hoa chét.

Dung may WATER CHLOR - 120 (twong (ng voi 120g/h) san Xuat nuéc
Javel tir mudi an san pham cua lién hiép khoa hoc Viét Nam san xuat.

16.7. BE XU LY CAN:

Dung tich bé 1&ng can duoc tinh theo cong thire :
W = (W1 + W2).t = 50 m3
W1 - Lwong nuéc khi xa cdn bé lang. W1 =10 m3
W2 - Lwong nwdc riva loc. W2 =17 m?
t - Th&i gian nwéce lwu lai trong bé 1 ngay
Xay bé bang gach va bd tung cét thop kich thuwdc bé AxBxH = 3,0x6,0x1,5 m.

16.8. MANG LUGI BUGNG ONG :

Mang Iugi dudng 6ng phan phdi dugc tinh toan dap (ng luu lugng nudc
xuéng mang phan phéi 1a 720 m®/ngd. Do trén mang khéng c6 dai diéu hoa, nudc
dudc cap truc ti€p dén ho tiéu dung khi may bom lam viéc. Lugng nudc diéu hoa
sé dudc chita tai cac bé du trii clia cac ho tiéu thu. Vi vay ta tinh thuy luc mang
theo luu lugng gid bom max

Tinh toan thuy luc theo chuong trinh EPANET, trén may vi tinh bang
phuong trinh HazenWilliam.

_ V) 1,85 [ Lj 1,17
H = 3,02 x (C x D

C - Hé s6 nham cla dudng 6ng C = 110

\Y - Van t6c xac dinh theo van téc kinh té

+ D <300 V=04-1m/s

D - Budng kinh 6ng trén mang

L - Chiéu dai cac doan 6ng gilra cac nat trén mang

Trén co s tinh toan, xac dinh duong kinh ong trén mang va chon cot ap
cong tac cia may bom.
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