Bai giang Ky thuat xu Iy nuoc thai — Thac sy Lam Vinh Son

Chwong 2: XU LY NUOC THAI BANG
PHUONG PHAP CO HOC

2.1. KHAI NIEM VE PHUONG PHAP XU LY NUOC THAI BANG PHUONG PHAP
CO HQC

Phuong phap nay duoc str dung dé tach céc tap chat khong hoa tan va mot phan cac chat &
dang keo ra khoi nudc thai. Cac cong trinh xtr Iy co hoc bao gom:

2.1.1. Thiét bi chén rdc:

— Thiét bi chin rac co thé 1a song chan rac hodc ludi chin rac, co chirc ning chin giit
nhiing rac ban thé (gidy, rau, co, rac...), nham dam bao dam cho mdy bom, cac cong
trinh va thiét bi xir Iy nude thai hoat dong 6n dinh. Song va luei chan rac dugc cau tao
bang cac thanh song song, cac tim ludi dan bang thép hodc tdm thép c6 duc 15... tiy
theo kich ¢& cac mat ludi hay khoang cach giita cac thanh ma ta phan biét loai chin
rac tho, trung binh hay rac tinh.

—  Theo céch thirc 1am sach thiét bi chin rac ta c6 thé chia lam 2 loai: loai lam sach béng
tay, loai 1am sach bang co gidi.

2.1.2. Thiét bi nghién rdc:

La thiét bi co6 nhiém vy cét va nghién vun réc thanh cac hat, cac manh nho lo lung
trong nudc thai dé khong lam tac ong, khong gay hai cho bom. Trong thuc té cho thiy viéc st
dung thlet bi nghién rac thay cho thiét bi chin rac da gay nhiéu kho khin cho cic cong doan
xu ly tiép theo do luong can tang 1én nhu lam tac ngh&n hé thong phan phdi khi va cac thiét bi
lam thoang trong céac bé (dia, 16 phan phdi khi va dinh bam vao cac tuabin. ... Do vy phai can
nhic trude khi dung.

2.1.3. Bé diéu hoa:
La don vi dung dé khic phuc cac van dé sinh ra do su bién dong vé luu luong va tai lugng
dong vao, dam bao hiéu qua cta cac cong trinh xir 1y sau, dam bao dau ra sau xur 1y, giam chi
phi va kich thudc cia cac thiét bi sau nay.
C6 2 loai bé diéu hoa:

—  Bé diéu hoa luu lugng

— Bé diéu hoa luu luong va chét lugng
Céc phuong 4n bb tri bé diéu hoa c6 thé 1a bé diéu hoa trén dong thai hay ngoai dong thai xir
Iy. Phuong an didu hoa trén dong thai c6 thé lam giam déng ké dao dong thanh phan nudc thai
di vao cac cong doan phia sau, con phuwong an diéu hoa ngoai dong thai chi giam duoc mot
phan nho su dao dong d6. Vi tri t6t nhat dé bd tri bé didu hoa can dugc xac dinh cu thé cho
tung hé théng xu ly, va phu thudc vao loai xur Iy, déc tinh ctia h¢ théng thu gom ciling nhu dac
tinh cua nudc thai.
2.1.4. Bé ling cdt:
Nhiém vu cta bé 1€ing cat 1a loai bo can thd, ndmg nhu: cat, sdi, manh thuy tinh, manh kim
loai, tro, than vun... nham bao vé cac thiét bi co khi d& bj mai mon, giam can nang & cac cong
doan x1r 1y sau.

Bé ling cét gém nhing loai sau:

- Bé 1ang cat ngang: C6 dong nudc chuyen dong thang doc theo chiéu dai ctia bé. Bé co
thiét dién hinh chit nhat, thuong cé hd thu dit & dau bé.

- Be lang cat dung: Dong nudc chay tir dudi 1én trén theo than bé. Nudc duge din theo
bng tiép tuyen v6i phan dudi hinh try vao bé. Ché do dong chay kha phuc tap, nude
vua chuyen dong vong, vira Xoan theo truc, vira tinh tién di 1én, trong khi d6 cac hat
cat don vé trung tAm va roi xudng day.
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— Bé lang cat tiép tuyén: 1a loai bé c6 thiét dién hinh tron, nudc thai dugce dan vao bé
theo chiéu tir tim ra thanh bé va dugc thu va mang tap trung rdi din ra ngoai.
— B@ lang cat lam thoang: Pé tranh luong chat hitu co 13n trong cat va ting hiéu qua xir
Iy, nguoi ta lap vao bé lang cat thong thuong mot dan thiét bi phun khi. Dan nay dugc
dit sat thanh bén trong bé tao thanh mot dong xodn ¢ quét day bé voi mét van toc du
dé tranh hién twong ling cac chit hitu co, chi cé cat va cac phan tir ning co thé lang.
2.1.5. Bé ling:
Ling la phuong phap don gian nhét dé tach cac chit ban khong hoa tan ra khoi nudce thai. Dya
vao chirc ndng va vi tri ¢6 thé chia bé lang thanh céc loai:
- Bé lfmg dot 1: Puoc dat trude cong trinh xr ly sinh hoc, dung dé tach cac chat rén,
chit ban lo limg khong hoa tan.
— B¢ lang dot 2: Pugc dit sau cong trinh xur Iy sinh hoc dung dé lang cac can vi sinh,
bun lam trong nudc trude khi thai ra nguon tlep nhan
Can ctr vao chiéu dong chay cua nudc trong bé, bé lang cting dugc chia thanh cac loai gidng
nhu bé lang cat & trén: bé lang ngang, bé ling dtng, bé lang tiép tuyén (bé lang radian).

2.1.6. Logc

Loc dugc tmg dung dé tach cac tap chat phan tan c6 kich thuéc nho khoi nudc thai, ma cac bé
ling khong thé loai dugc chung. Nguoi ta tién hanh qua trinh loc nho cac vat liéu loc, vach
ngin xdp, cho phép chat 1ong di qua va giir cac tap chét lai.

Vat liéu loc dugc st dung thuong 1a cat thach anh, than cde, hodc soi, tham chi ca than nau,
than bun hodc than gé. Viéc lua chon vat liéu loc tuy thudc vao loai nudc thai va diéu kién dia
phuong.

C6 nhiéu dang loc: lgc chan khong, loc ap luc, loc cham, lgc nhanh, loc chay ngugc, loc chay
Xuoi...

2.6.2. Tuyén n(;i, vo‘t déu mo

Phuong phap tuyén ndi thuong dugce sir dung dé tach cac tap chat (6 dang hat ran hoic long)
phan tan khong tan, tu ling kém ra khoi pha 1ong. Trong mot s6 truong hop qua trinh nay
cling duoc dung dé tach cac chat hoa tan nhu cac chat hoat dong bé mat. Qua trinh nhu vay
dugc goi la qua trinh tach hay lam dac bot.

Trong xir Iy nudc thai vé nguyén tic tuyén ndi thuong duoc st dung dé khir cac chit lo ling
va lam dac bun sinh hoc.

Qua trinh tuyén ndi duge thuc hién bang cach suc cac bot khi nhé (thuong 1a khong khi) vao
trong pha long. Céac khi do6 két dinh véi cac hat va khi luc ndi tap hop cac bong khi va hat du
16n sé& kéo theo cac hat cing ndi 1én bé mit, sau d6 chung tap hop lai véi nhau thanh cac 16p
bot chira ham lwong cac hat cao hon trong chét 16ng ban dau.

Bing . Ung dung cdc céng trinh co hoc trong xie Iy nwéc thdi

Cic cong trinh Ung dung
Ludi chan rac Tach cic chat ran tho va c6 thé lang
Nghién rac Nghién cic chat ran thd dén kich thudc nho hon dong nhat
Bé diéu hoa Diéu hoa luu lugng va tai trong BOD va SS
Ling Tach céc cin ling va nén bun
Loc Tach cac hat can lo lttng con lai sau x1r ly sinh hoc hodc hoa hoc
Mang loc Tuong tu nhu qué trinh loc, tach tdo tir nude thdi sau ho 6n dinh
Van chuyén khi Bo sung va tach khi
Bay hoi va bay khi Bay hoi cac hop chat hitu co bay hoi tir nude thai

2.2. TINH TOAN THIET KE CAC CONG TRINH CO HQC
2.2.1. Song chan rac
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SCR la cong trinh xt l}"l so bo nham loai b(“) mot luong réc ban thd chuan bi cho xir 1y nudc
thai sau d6. SCR bao gém cac thanh dan sap xEp canh nhau. Khoang cach gitra cac thanh goi
la khe ho (mat ludi) va ky higu la b.

e . R

Song chan rdc thé Song chan rdc tinh

Ta c6 thé phan biét cac loai SCR nhu sau:
» SCR tho: b=30+ 200mm.

> SCR cé tinh: b=5+25mm.

> SCR c¢6 dinh va di dong.

» SCR thu cong va co gioi.

Cic tiét dién ciia thanh dan:

8-10

TINH TOAN

A-A

l R

B l B, |
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Khoang cach giira cac thanh b =16 + 25mm.
> Goc nghiéng o= 60 - 90°.
> Van toc trung binh qua cac khe: v=10,6 - 1 m/s
> S6 khe ho giita cac thanh

n= qmax kz
bh, v

+ k,: hé sb tinh dén su thu hep dong chay: 1.05
+ Qmax : luru luong 16m nhét
> Chiéu dai tong cong ciia SCR: By=s(n-1)+b.n
(s: chiéu day song chin : 8 — 10 mm)
» Chiéu dai doan kénh mé rong truéc SCR:

B . -B
11 = ;tggak ((p=15—200)

> Chiéu dai doan thu hep sau: 1, =0,51; (m)
» Ton that ap Iuc qua SCR:

2
1%

h, = & Tm g
e

+ &: hé s6 ton thét cuc bo: & =P (s/b)*sina.
+ B: hé sb phu thudc hinh dang thanh dan:

B= 2,42 1,83 1,67 1,97 0,92

+ K: hé s6 tinh t6i sy tang ton that ap luc do rac mic vao SCR: K = 3.
» Luong rac dugc giir lai:

W, = a.Ny /365.1000 (m*/ng.d).

+ a: lugng rac tinh cho 1 nguoi/nam : 5 2 6 I/ngudi.nam.

+ Dan s6 tinh toan: N = Q/q.

+ q: tiéu chuan thoat nudc:
> Mot sb dic tinh ciia SCR:

+D¢ am rac: 80%.

+Dotro: 7 -8 %.

+ Trong lwong thé tich 750 kg/m”.

Vi du ap dung: Tinh todn thiét ké song chan réc ciia mgt céng trinh xir Iy muée voi cdc thong s6 nhw sau:
lew leong trung binh Qrg" = 300 m’/ngay.

- Luu lwong mede thdi theo gio [om nhat:

Opar = O K" = 12,5 %2,2 = 31,25 (m’/h)
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Véi K" la hé s6 vuot tdi theo gio 1om nhdt (k = 1,5 — 3,5), chon k=2,5.
- Chon logi song chéin c6 kich thuéc khe hé b =16 mm.
- Tiét dién song chdn hinh chit nhét ¢6 kich thuée: s x 1= 8 x 50 mm.

a) S0 lugng khe hé

-3
n= Qmax . kz — 8’68 10 . 1’05 = 9,498(khe)
vy T 0,6:0016-0]

Chon s6 khe la 10 = 56 song chén la 9.
Trong do:

> n:s6 khe ho.

> Ounax - luu lwong lon nhét ciia nude thdi, (m/s).

» v, toc dd nude qua khe song chdn, chon vy = 0,6 m/s.

» k. : hé sé tinh dén hién tuwong thu hep dong chay, chon k, = 1,05
b) Bé rong thiét ké song chin ric

B, =s-(n-1)+(b-n)=0,008-(10-1)+(0,016-10) = 0,232(m)

= Chon B; = 0,3 m.
Trong do:

> s béday cia thanh song chdn, thuong lay s = 0,008
¢) Ton thit dp luc qua song chin ric

2
v
ho= E.omax f
e

Trong do:
»  vmax :vdn toc nuwoc thdi trudce song chan vng voi Qmax , vmax = 0,6.

>k hé sé tinh d@én su tang t6n that ap luc do rac bam, k = 2-3. Chon k = 2.

> é - hé s ton that ap luc cuc bo, duoc xac dinh theo cong thirc:

3/4 3/4
E=p2] sina=242 0.0081 " Gin60® = 0.83
b 0,016

Voi: a : gée nghiéng dit song chdn rdc, chon a = 60",

P hé $6 phy thuéc hinh dang thanh dan, p =242

2
> h, =083 (06)
29,81

-3=0,05(m) = 5(cm)

d) Chiéu dai phin mé réng truée SCR

B —-B -
;BB _ 0,3 0,02 _0, 3(m)
2tg@ 2tg20
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2> ChonL; =02
Trong do:
> B, : chiéu rong song chdn.
» B,:bé rong muwong dén, chon Bk = 0,2m.
> @ : goc nghién cho mo rong, thiuong ldy @ =20".
e) Chiéi dai phan mé réng sau SCR
L,=05L,=0,5-0,2=0,(m)
P Chiéu dai xdy dung mwong dit SCR
L=L +L,+L =02+0]1+15=18(m)
Trong do:
> L, : chiéu dai phan mwong ddt song chan rac, L = 1,5m
2) Chiéu siu xdy dung muwong dat SCR
H=h_ +h +0,5=065(m)
Trong do:
> hmax = hl : dp day g véi ché dg Omax.
> hs : ton that dp lwc qua song chdn.
> 0,5 : khéang cdch giita cot san nha dit SCR va muc nuée cao nhat.

Tém tit thong sé thiét ké mwong va song chin rdc

STT Tén théng sé Don vi S0 lwong

1 Chiéu dai muwong (L) m 1,8
2 Chiéu rong muwong (B) m 0,3
3 Chiéu sdu mwong (H) m 0,7
4 S6 thanh song chdn Thanh 9

5 | 86 khe (n) Khe 10
6 Kich thuoc khe (b) mm 16
7 Bé rong thanh (s) mm 8

8 Chiéu dai thanh (1) mm 50

2.2.2. Bé ling cat

Bé lang cat thuong dung dé ling gitt nhitng hat cin 16n c6 chira trong nudc thai (chinh 1a cat).
Co nhiéu loai bé lang cat.

2.2.2.1 Bé ling cdt ngang i ’ o o

B¢ lang cat ngang nude chay thang thudng c6 ho thu can ¢ dau bé. Cat duge cao vé hod thu
bang cao sat va lay ra bang bom phun tia.
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2310 4856

|
f

. 7 Tinh toan:
> Chiéu dai cua bé:
L = Viax.t (t =30 - > 60s)

_ 1000v,5,

u

- Viax : van tdc khi Qmax: 0,3 m/s.

- k:hésbd léy phu thudc uy,
o up = 18mm/s: k=1,7.
o up =24 m/s: k= 1,3. (duong kinh hat cat thuong 0,2 — 0,25 mm).

- hy: chiéu sau cong tac cua bé: ~ 0,25 + 1 m.

- up=d6 16n thuy lyc cta hat cat voi dirong kinh 0,2 + 0,25 giit lai trong bé: ug
=18 =+ 24 mm/s.

[

v

m

- Tiétdiénudtcuabé: F =

- Chiéu rong cua bé: b= 9

v.h,
£ o 2 F
> SO ngan trong bé: n =——
b.h,
> Van téc 16n nhat: Ve > 0,15 m/s.
; 2 N,.pT
> The tich cét trong bé: W, = Db
1000

- Ny dan sd tinh toan.

- p: lugng cat véi d6 am 60%, 0,02 I/ngudi. ng.d.

- T: thoi gian gitra 2 14n x4 cat khoi bé : 2 —4 ngay.
W,

Lbn

> Chiéu sau 16p can cat: /, =
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» Chiéu sau téng cong: Hyg=h; +hy +hs. (h3=0,2 + 0,4 m: chiéu cao bao vé tir nude
dén tuong).

2.2.2.2. Bé ling cdt dirng: Nudc chay tir dudi 1én doc theo than bé:

Tinh toan:

max

Dién tich tiét dién ngang: F =

nv
> Chi:éu cao cOng tac: h; = v.t.
» Chiéu sau tong cong: H=h;+ h, + h3 + hy.
=h;+ 0,5+ h3+ hy,
> Néutron: D= 1{£
V4
> N,é,u vudng : D = JF
» Toc @0 nudce : v=0,4 m/s.
» Thoi gian luu: t =2 + 3,5 phut.

2.2.2.3. Bé Liing cat tiép tuyén:
C6 mat hinh tron. Méang dan nuéc vao tiép tuyén v6i bé. Chiu tac dung cua 2 lyc, lyc ban than
P, va lyc ly tam.

> Tai trong nudc bé mit : 100m3/m2.h.

> Tbc do nude trong mang: 0,8 + 0,6 m/s.

» Hiéu qua giir cat: 90%.

» h<D/2.

2.2.2.4. Bé ling cat 1am thoang:
La budc phat trién cua bé lang cat tiép tuyén. Nho thoi khi ma dong chay nudce thai trong bé
vlra quay vua tinh tién tao nén chuyén dong xoac oc.

Ding chdy cis ¢ hdn Buy
1heo vimg xodn 1con éc

"ee. iy dge cim
cic bt ol vim

Tinh toan
> Hiéu suét 90 +95%.
> Duong kinh dng thoi khi: 2,5 + 6 mm.
> Dién tich tiét dién ngang: F = % .
n.y,
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- vg van toe théng: 0,01 + 0,1 m/s.
- n:sd ngan cia bé.

A . h
» Chiéu sdu cong tac: h =—> < L = Yo
t b vt
- Chiéu rong bé b.
- U : d0 16n thuy lyc ug phu thudc vao kich thude d cua hat cat theo bang dudi
day:
d(m) 0.1 0.12 0.15 0.2 0.3 0.4
u,(mm/s) 5.12 7.27 11.2 17.2 29.1 40.07
e . b
» Thoigian luu 1 vong: ¢, =1.2—
(vy: van toc vong theo chu vi tiét dién ngang: 0,25 + 0,3 m/s.)
» Thoi gian nudce luu lai: t= 1,1 .m.t;.
(m: s6 vong nudc trong 1 bé: m=1/1g(1 — 2h/H).)
» Chiudaiciabé L=v.t
» Luong khong khi can thiét: Ly =1 .F.

(I: cuong do khi: 2+5m*/m? h.)

Vi du dp dung: Tinh bé ling cdt ngang cho mot cong trinh xir 1y nude thdi véi cong sudt 4000m’ ngay, ham

luwong SS = 254mg/l, COD

@ Chiéu dai ciia bé ling cdt ngang dwgc xdc dinh theo céng thire:

_1000*K*H *v ..
U

o

L

Trong do:
- K:he séphu thuée va logi bé Zéng cat va do tho thuy lyc cia hat cat, K = 1,3
- H:dé sdau tinh toan cua bé léng cat, H= 0,25 — 1m, chon H = 0,3m
Viax: 10C @9 160 nhdt ciia nuée théi trong bé lcfng cat ngang, V. = 0,3 m/s.
U, = d¢ thé thuy luc cua hat cat, U, = 18,7 — 24,2 mm/s. Ung voi dwong kinh cua hat cat d
Chon U, = 24,2 mm/s.

Vay:
I 1000*1,3*0,3*0,3 4 83m
242
@ Chiéu réng ciia bé ling cdt ngang:
5 O
Vox FH

Trong do:

- Qe Luu lwong 16n nhat gidy, Ope =417 m>/h = 116 I/s = 0,116 m’/s

= Va = 0,3 m/s

- H=03m

Chon 4 bé ling cat ngang dang muwong.

= 0,25 mm.
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Vay :
Chiéu réng méi ngan la:
0,116
=————=03m
0,3*%0,3*4
@ Chiéu réng mang:
By [Bv (1-k)"
G Qmax[ 1-K j

Trong do:

- B=13m

- v=03m

- m - hé s6 luu lwong ciia cika tran phu thugc va géc t6i. Chon g t6i 0 = 450,C0t age =1, chonm =

0,352.
- Ouw = 0116 m’/s.
- K=13
Vay:
C13*03  [13%03(1-132Y"7
©0,3522%981 0.116 [ 1-13 J 02
®@ D§ chénh day:
Qmax K _K2/3
~ By 1-K7°
Trong do:
- Qua = 0116 m/s
- B=13
- v=2023ms.
- K= 0ui/Onax = 167/417 = 0,4
Vay:

_ 0116 1-047"7
T13r0s 104

@ Thé tich phan chira can ciia bé ldng cdt ngang:

_ 0, *q,
1000
Trong do:
- Qu = 4000 m’/ngd
- qo: lwong cat trong 1000 m® nude thai, go = 0,15 m’ cdt/1000 m* nwée thai
Vay:
_4000*0,15
~ 1000
Phan ldang cat dwoc bé tri ¢ phia truée cua bé lang cdt ngang. Trén mdt bang c6 dang hinh vuéng, kich thuéc

1,1x1,1m, sau H+ 0,64m = 0,3 + 0,64 = 0,94m

= 0,6 m’/ngay.d
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Phén lop dém rut nucce co do sdau 0,64m.
® Ham lwong chdt lo limg, COD va BOD ciia nieée thdi sau khi qua bé ldng cdt giam 5% va con lai
- Css2=Css (100-5)%
- Cssy = 245 mg/l, ham heong chdt lo hing khi qua chdn rdc
= Css2 =245 (100—5)% = 233 mg/l
- Ccop2 = Ceop; (100~ 5)%
- Ccops =540 mg/l, ham lwong COD ban ddu
= Ccopz = 540 (100 - 5)% =513 mg/l
- Cgopz2 = Cgop; (100-5)%
- Cgopr = 259 mg/l, ham lwong BOD khi qua chén réc
=  Cpopz =259 (100 —5)% = 246 mg/I

2.2.3. Bé vét ddu m&

Nudc thai ciia mot s6 xi nghiép an udng, ché bién bo sira, cac 10 mo, xi nghiép ép dau...
thuong co6 1an dau md. Cac chat nay thuong nhe hon nudc va ndi 1én trén mat nudc. Nudc thai
sau xir 1i khong c6 1an dau m& méi duoc phép cho chay vao cac thity vuc. Hon nita, nudc thai
¢6 13n dau m& khi vao xir Ii sinh hoc s& 1am bit cac 15 héng o vat liéu loc, ¢ phin loc sinh hoc
va con 1am hong cdu trac bun hoat tinh trong aerotank...

Ngoai cach 1am cac gat don gian bang cac tim soi quét trén mit nude, ngudi ta ché tao ra cac
thiét bi tach dau, m& dit trude day chuyén cong nghé xir 1i nudc thai.

Ban cin
R

1\. \ E(illl IV/

/ ////////

Hinh Thiét bi tach diu, m§ 16p méng
1. Cira dan nude ra; 2. Ong gom dau, md; 3. Vach ngan; 4. T4m chat déo:
5. L6p dau; 6. Ong dan nudc thai vao; 7. Bo phan ling lam tir cac tim gon
8. Bun can

. Tinh todn:
» Chiéu dai cong tac: L = K.(V/umin).h.

- K:hésd phu thudc dong chay, phu thudc (v/umin).
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V/Umin 10 15

20

K 1.5 1.65

1.75

- Cong thiic Stock x4c dinh Umin: ©,,= %(ph —p,)gd;
u

v d: Puong kinh dau.
V' P, pa: ty trong riéng cua dau va nude. (g/cm’).
v u: do nhé6t nude thai (200c: p=0,01).

> Dién tich tiét dién ngang: f= Q/v.

> Chiéu siu cong tac: h = f/B. (B: bé rong bé)

» Dung tich: W=B. L .h.

> Thoi gian ling: t = L/v.

Vi du dp dung: Hay tinh todn bé vot dau mé cho hé thong xir Iy nwdc thdi cé cong sudt 200 m’/ngay,

Chon thoi gian lueu nueée la 2h (1.5 + 3h)

Tdi trong bé mdt 40 (m3/m2.ng.d)

Chon kiéu thiét ké dai - réng la I : 4

Thé tich ciia bé ling:

V= Q* = 200%2 = 400 (m’/m’.ng.d) = 16.67 (m*/h)
Dién tich bé mat:

Q _ 200 —S(mz)

U, 40

Chiéu rong bé mat:
F=B*L=B*4*B=4*B>=5(m?)
= B=1.12(m)

LiyB=12m

Chiéu dai L = 4*B = 4.8 m

Dién tich F = 5.76 m’

Tai trong bé mdt

Q _ 200 ;
0o = F = ﬁ =34.72 (nam trong gidi han cho phép & bdng 4-3 sach tinh toan thiét ké cac cong trinh

any
Chiéu cao bé:

Vo 16.67
h=—=——-=298m

F 576
Chon h = 2.9m
Thé tich bé lang:

V=F%h=576%29=167m
Thoi gian luu nudc trong bé

_ K _16.7

0 200

r 24 4
Van toc nuoc chay trong vung lang:
y=—2 _ 200 =0.0007(m/s)

B*h 86400*%1.2*2.9
Hiéu qua khir BOD

t 2

R, = = = 34.48%
0D bt 0.018+0.02%2 °

Ham heong BOD con lai sau khi qua bé ling 1
BOD = BOD,, *(100 —34.48)% = 480(100 — 34.48)% = 314.5(mg /1)
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Ham heong COD con lai sau khi qua bé ling 1:
BOD = BOD;,*( 100 — 34.48)% = 672%( 100-34.48)% = 440.3( mg/l)

2.2.4. Xir Iy bang phwong phap ling
2.2.4.1. Co 6 Iy thuyét ling

Lz‘ing la qua trinh tach khoi nudc can lo ltrng hoac bong can hinh thanh trong giai doan keo tu
tao bong hoac cac can bun sau qua trinh xtt ly sinh hoc
Trong cong nghé xir Iy nudc thai qua trinh lang dugc Gmg dung :

> Léng cat, san, manh kim loai, thuy tinh, xuong, hat sét,.....o bé léng cat.

> Loai bo chat lo limg ¢ bé lang dot 1.

> Léng bun hoat tinh hoac mang vi sinh vat & bé léng dot 2.
Hai dai luong quan trong trong viéc thiét ké bé lang chinh 1a tdc d6 ling va tdc d6 chay tran.
Dé thiét ké mot bé léng 1y tudng, dau tién nguoi ta xac dinh tbc do léng cua hat can duoc loai
va khi d6 dat toc do chay tran nho hon tdc do lang.

Tinh chét ling cua cac hat c6 thé chia thang 3 dang nhu sau :

Léng dang I: 1€ing cac hat roi rac. Qua trinh 1€ing duogc dat trung bdi cac hat léng mot cach roi
rac va ¢ toc do lang khong d6i. Cac hat ling mot cach riéng 18 khong co kha ning keo tu,
khong dinh bam vao nhau sudt qua trinh ling. Dé c6 thé xac dinh tdc d6 lang ¢ dang nay co
thé ung dung dinh luat ¢ dién cuia Newton va Stoke trén hat cin. Toc do léng 0 dang nay
hoan toan cé thé tinh toan dugc.

Lang dang II: lang bong can. Qua trinh ling duoc dat trung boi cac hat ( bong cin) két dinh
v0Oi nhau trong suot qua trinh lang. Do qua trinh bong cdn xay ra trén cac bong cin tang dan
kich thude va te d6 ling ting. Khong c6 mot cong thic toan hoc thich hop nao dé biéu thi
gia tri ndy. Vi vy dé c6 cac thong sb thiét ké vé bé lang dang ndy, nguoi ta thi nghiém xac
dinh tbc do chay tran va thoi gian ling ¢ hiéu qua khir bong cin cho trudc tir ¢t lang thi
nghiém, tir 46 nhan voi hé s6 quy mo ta cd toc dd chay tran va thoi gian lang thiét ké.

Lang dang III: lang can trd. Qua trinh ling duoc dit trung boi cac hat can c6 ndng do cao (>
1000mg/1). Cac hat can ¢6 khuynh huéng duy tri vi tri khong d6i voi cac vi tri khac, khi d6 ca
khdi hat nhu 1a mot thé thdng nhat lang xudng véi van toc khong doi. Lang dang nay thudng
thiy & bé nén bun.

Trang 39



Bai giang Ky thudt xut Iy nwdc thai — Thac sy Lam Vinh Son

Y VYV

A\

MO HINH THi NGHIEM

i<

CAC BUGC TIEN HANH.

Chuan bi thing chtra nudc thai va khudy tron déu nudc thai.
Chuén bj cot léng hinh hop
Bom nudc thd vao cot lang : V
Pé lang 1 phit. Liy miu nudc kiém tra do duc (SS) & cic do sau khac nhau tng véi
thoi diém khac nhau (5, 10, 15, 20, 40, 60, 90 phit, cho dén khi SS = 0) & cac d6 sau
khéc nhau: 1.8, 1.4, 1.0, 0.6, 0.4 m
Sau khi do d6 duc ta tinh toan hiéu qua ling theo cong thirc sau:
R%=(1 - C;/Cp)x 100%.
v R% :hiéu qua & mot chiéu sau twong Gmg v6i mot thoi gian ling%.
v G :ham luong SS ¢ thoi gian t & 6 sau h, mg/L.
v Cy ‘ham luong SS ban dau, mg/L.

Lap bang két qua do SS

Cao
(m)

do | Co 5 (phat) | 10 15 20 40 60 90
(mg/l)

0.2

0.6

1.0

1.4

1.8
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Lap bang hiéu qua sau khi ling tinh ra % (R)
Cao do 5 (phat) | 10 15 20 40 60 90
(m)
0.2
0.6
1.0
1.4
1.8

KET QUA THI NGHIEM
Dung d6 thi v6i truc hoanh biéu thi thoi gian 14y mAu, truc tung biéu thi chiéu sau. V& biéu dd
hiéu qua ling.
Noi suy cac duong cong hiéu qua lang bang cach ndi cac diém c6 cung hiéu qua lang nhu mo
hinh goi y sau:

b siu 1 BIEU PO HIEU QUA LANG - NOI SUY PUONG CONG
(m)
00m = o
B e —eTIgEe g
\ N " ~ % L e
~ Pl
0.2m \\\ N g H; ™ oy
\ \ N H .
0.4m ‘ NH. ™
N A"
N &
0.6 m \ N N\ 100%
N '
| | «Hy N\
! N
0.8 m : \ NG N
\ \ \
\ \.
1.0m N
\
1.2m
\ \
: : ; H +H
H i H =« b \
l4m 25 35 R \
1.6 m [T \
40 ~+R, = 80 95
1.8 m
20m t=18 t=37.5 H-
N =30 | ¢ =50 ts=62.5 =825 t; =100
5. 10 15 20 40 60 90 100 phiit

Tir giao diém giita duong cong hiéu qua lang va truc hoanh, xac dinh téc do chay tranVo=H /
t; . Trong d6 H 1a chiéu sau cot (2m), t; 1a thoi gian ldy mau dugc xéac dinh tir giao diém dudng
cong hiéu qua lang va truc hoanh.

V& duong thing dtng tir t; . chiéu cao H,H, .... Tuwong tng véi cac trung diém doan thing
giita duong thang t va cac dudng cong hiéu qua. Hiéu qua lang téng cong & thoi gian t duoc
tinh nhu sau:

Rri =R, + H /H(Ry, .Ri)+ Hy(Re - Rp)  +.oeeieieeiiiin,
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Tur cac so0 li¢u tinh toan trén xay dung biéu d6 hiéu qua lang theo thoi gian luu nude va hiéu

qua lang theo tc d6 chay tran.

Tu hai biéu d6 trén véi hi¢u qua lang yéu cau cé thé xac dinh thoi gian luu nudce va toc do

/ ,
, \ - X A
chdy tran thiét ké.
P4 thi biéu dién médi quan hé giita hiéu qua 1ing va td'c o chdy tran
100
80 1 aN
y
g 60 M
£ T
g
g 40
==
20
0
0 0.02 0.04 0.06 0.08 0.1 0.12
Van tdc ling (van tdc chay tran) (m/p)

Hi¢u qué King (%)

D4 thi biéu dién mdi quan he giia hi¢u qué ling va thdi gian ling
100
9
’/
80 1 "
Iz
Pl

60
40
20

0 T T T T

0 20 40 60 80 100
Thoi gian ling (phit)

2.2.4.2. Cdc logi bé ling
2.2.4.2.1. Bé ling hinh tron

Trong bé ling hinh tron, nude chuyén dong theo hudng ban kinh. Tuy theo cach chay cua
dong nudc vao va ra ma ta c6 cac dang bé lang tron khac nhau.

a) Bé lang tron phdn phoi mede vao bang buong phan phéi trung tam

A

4—

Xdcin ——

{

Nudc ra

] «— Nudc vao

b) Bé lang tron phdan phéi vao bang mdng quanh chu vi bé va thu nwde ra bang mang ¢

trung tam

Nudc vao —p

l
NS

Nudc ra

1 —» Xacan
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¢) Bé ling tron phédn phoi nuée vao va thu nuée ra bang mdang dét vong quanh theo chu vi bé.

Nudc vao > ‘|7 )
>

Nudc vao
«—

Nudc ra

—» Xacan

Tuy nhién, truong hop a thdng dung hon va nguoi ta thich dung hon.
Trong truong hop a co thé dua nudc tir day hay tir thanh bé.
Bu(‘Sng trung tdm c6 d= 15-20% Dy:.
Chiéu cao tru: 1-2,5m.
Day bé co do doc : 1/12.
2.2.4.2.2. Bé ling ngang (HCN)
Nudc thai di vao viung phan ph01 nuodc dat & dau bé ling, qua vach phan phdi, nudc
chuyén dong déu nudc vao ving ling, thudng ciu tao dang mang c6 19.

YVVVYVYYV

Nudc vao _I_ Nudc ra

Tam chan dong < A Muong dan nudc ra
I: Thu nuéc

Z - >
Mang phan phoi «

41 » Thuxa chét ndi

Voi:

- hy: chiéu sau 1am viée.

- hy: chiéu cao 16p chira can.

- h3: chiéu cao 16p nudc trung hoa (=0,4m).

- hy: chidu cao thanh bé cao hon myc nudc (0,25-0,4m).

- Hy=h;+hy+hs +hy

-1=0,01-0,001.

- P9 dbc hé thu khong nho hon 45°.

-Bé léng dot 1 ¢6 chiéu cao ap luc x4 can >=1,5m.

- TAm chin cao hon mit nudc 0,15-0,2m va sau hon so v&i mic nude <=0,25m. Pit
cach mang phan phéi (0,25-0,5m).

2.2.4.2.3. Cach tinh toan chung bé ling 1
a. Cdc thong so tinh toan bé lang 1
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Tén théong so Don vi do Gid tri théng so
Khodng dao dong | Tiéu biéu
Nuwdc thdi truc tiép vao ling 1
1/ Thoi gian luu nudc (h) 1.5-2.5 2
2/ Tai trong bé mat
__h trung binh m’/m’.ngay 31-50 40
__h cao diém m’/m’.ngdy 81-122 89
3/ Téi trong mang thu m’/m dai ngay 124-490 248
Nuedc thai + bun hoat tinh 2 Ling 1
1/ Thoi gian luu nudc (h) 1.5-2.5 2
2/ Tai trong bé mat
_h trung binh m’/m’.ngay 25-32 28
~ h cao diém m’/m’.ngdy 48-69 61
3/ Tai trong mang thu m’/m dai ngdy 124-490 250
b. Théng s6 thiét ké bé ling 1
Thong so Pon vi do Gi tri
_ Bé ngang
+ Sau m 3-4.8
+ Dai m 15-90 (25-40)
+ Rong m 3-25 (5-10)
+ Téc d6 may gat cin m/phut 0.6-1.2
_ Bé tron
+ Sau m 3-4.8
+ Duong kinh m 3-60 (12-45)
+ Do doc day m/m dai 1/10-1/13
+ Tdc do gat can v/phut 0.02-0.05
c. Vin toc t6i da trong ving lang
v 2 [3k(p - )gd
H= f

Voi:

- Vi : van tdc gidi han trong budng lang.

-K=0,05(BL1): hé sb phu thude tinh chét can

- p: trong luong hat: 1,2-1,6 (chon p = 1,25).
- g: gia tOc trong truong.

- d: dwong kinh twong dwong cua hat (10™ m).

- f: h¢ s ma sat (phu thudc vao Re) 0,02-0,03 (Idy f=0,025).
d. Hiéu qua khuw SS, BODS5 ¢ bé lang I dwoc tinh theo CT thuc nghiém sau

Voi:
- t: thoi gian luu.

Rt =

-a,b: héng s6 thuc nghiém
+ BODs: a= 0,018 (h), b= 0,02
+SS:a=0,075 (h),b=0,014

atb.t’

100%
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Vi du dp dung 1 : Tinh todn bé ling dirng cho céng trinh xit Iy nwde thai cong sudt 150m’/ngay, cdc chi tiéu nhuw
BOD = 5956 mg/l, SS = 640 mg/I

- Dién tich tiét dign wét ciia bé ling dirng

5 _ One _ 0,0035

1

=73(m?)
v 0,000475

Trong do: V: Toc d6 chuyén dong ctia nudc thai trong bé ling ding,
V =0,0285 (m/phut) = 0,000475 (m/s)
- Dign tich tiét dién w6t ciia éng trung tim
_ Onae  0,0035
vV 0,02

2
tt

=0,175(m*)

Trong do: Vy: Téc d6 chuyén dong ciia nudc thai trong dng trung tam, 14y khong 16n hon 30
(mm/s) (diéu 6.5.9 TCXD-51-84).
Chon V=20 (mm/s) = 0,02 (m/s)
- Dign tich téng céng ciia bé ling:
F=F, +F,=73+0,175= 7475 (m%

- Duong kinh ciia bé ling:

%k
D= |2 ATTATS 5 hgsim)
7r 314

- Duwong kinh 6'ng trung tdm:

\/4*FZ \/4><0,175
d= = =0,47m
T T

- Chiéu cao tinh todn ciia ving ld'ng trong bé léng dirng:
hy = V*t=0,000475%114*60 = 3,25 (m)
Trong do: t: Thoi gian ling, t= 114 phut (Thuc nghiém)
V: Téc do chuyén dong cta nudc thai trong bé ling dimg,
V =0,0285 (m/phut) = 0,000475 (m/s)
- Chiéu cao phfin hinh non ciia bé ld'ng dirng dwoc xdc dinh:

D-d, 3,085-0,5
hy =hy+hs=( 5 )tha:(T)xthO":l,M(m)

Trong do: h,: chiéu cao 16p trung hoa (m)
hs: chiéu cao gia dinh cua l6p can léng trong bé
D: dudng kinh trong cia bé ling, D = 3,085 (m)
d,: duong kinh day nho ctia hinh nén cut, 1€iy d,= 0,5m
o : goc ngang cia day bé ling so v6i phuong ngang, o khong nho hon 50°, chon o
=50°
- Chiéu cao ciia éng trung tim ldy bang chiéu cao tinh todn ciia viing ling va bang 3,25 m.
. Pudng kinh phan loe ctia éng trung tim lay bang chiéu cao ciia phan dng loe va bang 1,35 duong
kinh éng trung tam:
D, =h;=1,35 x d=1,35* 0,47 = 0,6345 (m), chon D, = 0,65 (m)

. Puong kinh tdm chén: 1y bang 1,3 duong kinh miéng loe va bang:
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D.=1,3*D;=1,3 * 0,65= 0,845 (m)
. Goc nghiéng giita bé mit tim chin so v6i mit phing ngang lay bang 17°
- Chiéu cao tong céng ciia bé ling dieng sé la:
H=hy+ h, + hyy, =hy+ (hy + hy) + hyy, =3,25+ 1,54+ 0,3 = 5,1 (m)
trong do: hy,- khoang cach tir mat nuée dén thanh bé, hy, = 0,3 (m)
Dé thu nuéc da lang, dung hé théng mang vong chay tran xung quanh thanh bé. Thiét k& mang thu nuéc
dat theo chu vi vanh trong ctia bé, duong kinh ngoai ciia méng chinh 1a dudng kinh trong ciia bé.
- Dwong kinh mang thu: D;,, = 80% dudng kinh bé
Dinang = 0,8%3,085 = 2,468 ~ 2,5 (m)
- Chiéu dai mdng thu nwéc:
L = 77 XDpnang = 3,14 ¥ 2,5=7,85 (m)
- Tdi trong thu nwoc trén 1m dai clia mang:
a, = 2 = ﬂ = 19,1 (m*/mdai.ngay)
L 785
w  Hiéu qua xit Iy: Sau lang, hiéu qua ling dat 64% (thuc nghiém)
» Ham luong SS con lai trong dong ra:
SS;= 640 * (100% — 64%) = 230 (mg/l)
> Ham lugng COD con lai sau bé ling:
CODy, = 1160 (mg/1)
10830—-1160

— Hi¢uqua xirly COD dat: H = ———— =89,3%
10830

» Ham lugng BOD con lai trong dong ra:
BOD,, = 5956 X (100% - 89,3%) = 637 (mg/)
- Lwgng bun sinh ra méi ngay
M = 0,64*640*150 = 61,44 (Kg/ngd)
Gia sir bun twoi co do 4m 95%
Khéi lugng riéng bun = 1053 Kg/m’
Ti s6 MLVSS : MLSS = 0,75

—> Luong bun cin xu 1y

M 61,44 12 s
= = = (m’/ngd)
(1-0,95)*1053 0,05*1053 ’
- Lwong bun cé khd nang phdn hiiy sinh hoc
Muoi = 0,75%61,44 = 46, (Kg/ngay)
Ciic thong sé thiét ké bé ling I
STT Tén thong sb S6 liéu dung thiét ké Pon vi
1 | Di¢n tich tiét dién wét ciia 6ng trung tim (f) 0,175 (m?)
2 | Dién tich tiét dién w6t ciia bé ling (F) 73 (m?)
3 Puwong kinh dng trung tim (d) 0,47 (m)
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4 | Pwong kinh ciia bé ling(D) 3,085 (m)
5 | Chiéu cao bé (H) 5,1 (m)
6 | Thoi gian Iing (t) 1,9 gio
7 | Puong kinh mang thu 2,5 (m?)

Vi du dp dung 2 : Tinh todn bé ling ngang cho cong trinh xir Iy nweée thdi cong sudt 1500m’/ngdy, cac thong sé
cho nhw sau: :
- Thoi gian lang: t =72 (phut).

- Chiéu cao ving ling: H =2 (m).
- U,=0,03 (m/phut) = 0,5 (mm/s).
Giii :
O Ving ling.
Thé tich midc.
o V=0 xt
-t : thoi gian luu mede theo két qua thi nghiém ling. Theo sach Tinh Todn Thiét Ké Ciac Cong Trinh
XLNT Céng Nghiép Va Bé Thi do Lam Minh Triét (chii bién) thi thoi gian leu miede tang 1,5 + 2 lan so
voi thyc nghiém
2> chont= 15X tpy= 1,5 X 72 =108 ( phut)
- Q"5 Luu lwong tinh todn trung binh theo gio, Q" g = 62,5(m’/h).

= 62,5 x 108

n

~ 112 (m?)
") Dién tich mat bang cua bé ldng.
poo e 12 56 (m?)
0 Kich thuoc cua g—g 2
Tacé B x L =56(m°) (%)
Ma theo diéu 6.5.4 — TCXD -51-84, chiéu réng bé ldng ldy trong khodng
(2 + 5) X H(*%
Tir (*) va (**) 2 B = 4(m).
L= 14(m).

Chiéu cao xdy dung ciia bé
Hea = hiiove + Meongiic™ Pegn + Rirunghoa
Trong do :
O hpiove = 0,5 + 1, vay chon hpiee = 0,5 (m)

Vo112
0 hca'ngta'c = F: % = 2 (m))

Ve
BxL

V6i V, : thé tich can twoi (m’)

] ha_;,, =
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G

SxP
Trong do:

Ve

- G : khoi lwgng can twoi (kg/ ngay).
G=0 X Ryx SS
Voi:
+ O - luu lwong nude thai, O = 1500 (m’/ngay).
+ R : hi¢u sudt khir S, R = 75%
+ 8S': ham luong can, SS = 202 (mg/l).
> G=1500%0,75%202 = 227,25(kg/ngay) = 0,227(tan/ngay).
- S ti trong can tuoi, lcfy S =102 (tén/m’) (bang 13.1), (1).
- P :nongdg ¢ bé lang I, ldy P = 5% = 0,05( bang 13.5 ), (1).
0,227

22T 445 (g
1.02%0,05 (mingdy)

%
Viy hy— —e — % 6 08(m)
LxB 14x 4

> Chon hy = 0.1(m)
V6i : D = 14 m : chiéu dai bé
R =4m: chiéu rong bé
U Miunghoa chon hyunghoa = 0,4 (m), (2).
= Chiéu cao xdy dung bé.
SH=2+01+04+05=3(m)
O  Tinh todn hé théng phan phéi nwéc vio va thu nudc ra.
He¢ théngpha”n phéi nwde vao : chon tam phén phéi khoan 16
B,, =B =4 (m).
- hyy chiéu cao tam phdan phoi, h = H—hyugnsa =3 —0,5 = 2,5 (m).
- Khoang cach giita tam cac 161a:025 +~ 045> chon 0,3 m
- Khodng cdch ngan phén phéi ldy L, = 1(m) dé phdn phoi medc déu trong bé, vach ngan phdn phéi c6
cdc 16, toc dp meée phin phéi qua cdc 16 theo quy pham 0,2+ 0,3 (m/s) =2 chon v;= 0,3 (m/s).
- Tiét dién ong phdn phoi, ong dan nudc vao, tiét dién ong lon hon luu heong tinh todn tir 20% + 30%
> chon tiét dién ong phan phoi nuée 1om hon luu lwong mede tinh todn la 20%.

O Luu luong tinh toan.

b %20
0, :Qg"’—+Q;’;o :M+62,5:75(m3/h) N
100 100 O Tong tiét dién 16

phdn phéi mieée.

9B

S - =0,069(m"
Y 03%3600 ()

Puong kinh éng déan nwde vao ngdn phdn phoi.

4x S
D= / wo_ 4% 0,069 ~ 0.3(m)
/4 3,14
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I Chon cdc 16 phéan phéi hinh tron ¢é d = 30(mm)

O Tiétdién 16:
~ d* 3,14x0,03°
O S 16 cin thids S,=”X4 =2 X4’ =7,065x10"*(m*)

S 0,069
;lp = 7,065 x 10~ = 98(10) Bé tri cac lo ¢ ngan phdn phéi thanh 12 hang doc

va 8 hang ngang.

) Khodng cdch giita cdac truc 16 theo hang doc

B 4
e, =—=—=0,33(m) =330(mm)

1212 [ Khodng cach giita cdc truc 16 theo
hang ngang.

Theo quy pham hang 16 cudi cung nam cao hon mire can tinh todn la

0,3m~+ 0,5m, 2 chon 0,5 (m).

_H-05 3-0,5

e >~ =0,31(m) =310 (mm
; 2 g (m) (mm)

[ Hé théng phdn phéi nude ra.
) Ta c6 tong chiéu dai mép méng :

9

SxHxV,

lang

L>

Trong do
- Q’bngdy: lwu luong tinh toan trung binh theo ngay.
= Neong ac - chiéu cao cong tac, hegng rac = 2(m).

- Vidng : van téc vung la"'ng (m/s)

0 _ 1500
LxB 14x4x86400

Viing =

= 0.0003 (m/s)

1500 ~
5x2x0.0003 x 86400
Theo gido trinh TTTKXLNT-TXLai, thi : L = 2XnX| (**)

1> = L) 5,7(m) *)

Vi n : 56 mang trong bé.
[ =4(m) : chiéu dai mang.
T (%) & (**%) : 2XnX1> 5,7

b

n> =071 ?chonn=1

[ Thé tich méang:
Chon so bé : DXRXC =4X0,5%0,3 = 0,6 (m’)
[J  Tditrong mang :
0 1500 L
Gming= — = ——— =375 (m’/m ngay )
[ 4
Thoa dk quang = 124+ 490 (m’/m ngay)

0O Vén téc nuée chay vao mang : Vying (m/s)
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Vma’ng = g
F
Voi
F: dién tichmdang, F=D X R=4 X 0.5=2 (m’)
2 Vining = _ 1500 _ 0,0086 (m/s)
2x 86400

Theo (1), trang 50 thi Ve < Vi : vdn téc t6i han

8xKX(p—1)ngd]/2

Ma VH |: f
Vi
- K : hang s6 thugc tinh chat can, nuée thai cong nghiép véi K = 0,06
- P titrong cua hat, chon p = 1,25
- g :gia téc trong truong, g = 9,8 (m/s°)
- d : dwong kinh hat cén, d = 107 (m)
- [ hé s masat, f= 0,025
2
=0,0685 (m/s)

1/

v 8x0,06%(1,25-1)x9,8x10™*
=
0,25
L]  Vang nén cdn.
Thé tich Ving nén cdn.
th th
TxQu x(C,-C) TxQ, xHxC,
Véi: ¢ o 0 x100

- T: thoi gian giita hai lan xa cdn, ( theo quy pham 6 + 24 h)=> chon T = 8 h.

- C: ham lwong can con lai sau khi ldng, (theo quy pham 10 <+ 12 mg/l),
0 chon C =10 (mg/l).

- O :nong dj trung binh cia can dd nén, tra bang 3.3/78 sdach XLNC ciia PTS Nguyén Ngoc Dung =
chon & = 25.000( mg/m’)

- C,: ham lwong can trong nudc dwa vao bé léng, C, = 194 (mg/l) ( theo tinh todan phan bé tuyén noi).

- H: hiéu qua lang, H = 75%.

_ 8x62,5x75x194

) =2.91(m")
25.000 x 100

(] Chiéu cao vung nén can.

ho="e 2291 6.05(m)
56

[l H¢ théng xd cdn.

O Thé tich can can xd sau 8h.

Ve=W,= 2291 (n’).
0 Lwong nuoc can duwoc pha lodng trong khi xa.
V=KXV,
- Theo quy pham luu lwong xa = 30% + 60% V,,
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=2 Chon luu lwong xa la 50%V,
- Theo quy pham thoi gian xa = 20 =+ 40 phut,
=2 Chon thoi gian xa la 20 phiit.
- K : hé s6 pha lodng khi xd can bang thuy lyc ( Piéu 6.5.4 — TCXD -51-84)
2K =0,5.
SV =05 x% 291 =1455(m’).

Luu luong can xa.

Vo 1,455
Q. Tt 60x20

Téng tiét dién ong xd.

=0,0012(m" /s)

Chon vén téc nudc qua bv.=15 (m/s).

S, = Q. _ 00012 _ 0008 (m?)
v, 1,5 .
[) Puwong kinh ong xd.

D, = \/4X Se _ \/4X0>0008 = 0,032(m )
7 3’14 >Chon (5ng xa co dwong kinh D, = 35(mm).

D¢ doc déay bé chon i = 0,02.

0 Hé théng thu nwéc bé mdt.
Tiét dién ong thu.
Chon
- Tiét dién ong thu Iom hon heu heong tinh todn tir 20 + 30% = chon tiét dién ong thu Iém hon heu
luong tinh toan 20%.
- Vin toc nudc chay qua 5ng thu v, theo quy pham 0,6 <+ 0,8 m/s
>V, = 0,6 (m/s).

Sx20 0,0174x20
= +S="

° 100

+0,0174 = 0,021(m°)

Puong kinh ong thu.

4
D, =\/ xS, _ \/ 4 X301’22 L 0.164(m) = 164(mm)

> 7 Chon D, = 200 (mm).

b
O Cic thong sé ciia bé.
U Chiéu dai bé.
Ly=L+L,=14+1=15(m)
Véi
- L, :chiéudai viung Zéng, Ly=14(m)
L,,: chiéu dai tir dau bé dén vach phan phoi.
Chiéu cao bé: H = 3(m).
Chiéu réng bé: B = 4(m).
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2.2.5. Xir 1y bing phwong phap loc
2.2.5.1. Nguyén ly ciia quda trinh loc
2.2.5.1.1. Khai niém
Loc 1a qua trinh tach cac chit ling lo ling ra khoi nudc khi hdn hop nude va chit ran lo
limg di qua 16p vat liéu 16 ( 16p vat liéu loc), chét rin lo limg s& duogc it lai va nude tiép tuc
chay qua. _
Pay 1a giai doan (cong trinh) cudi cung dé 1am trong nudc.
2.2.5.1.2. Phén loai bé loc
» Theo tdc do:
v’ Bé loc cham: c6 tdc d6 loc 0.1 —0.5 m/h
v' Bé loc nhanh: van tdc loc 5 —15 m/h
v Bé loc cao tdc: van te loc 36 —100 m/h
» Theo ché do lam viéc:
v' Bé loc trong lyc: hd, khong ap.
v Bé loc c6 ap lyc : loc kin, ...
Ngoai ra con chia theo nhiéu cach khac nhau theo chiéu dong chay, 16p vat li€u loc, theo co
hat vt liéu loc, cAu tao hat vat liéu loc, ...
2.2.3.1.3. Vit liéu lgc
v Cat thach anh nghién.
v Than antraxit (than gay)
v' Soi, da...
v" Polime...
Dé xac dinh vt liéu loc phai dwa vao mot s chi tiéu:
— P bén co hoc
— D0 bén hoa hoc: tranh tinh xam thue.
— Kich thudc hat
— Hinh dang hat.
- Hésd khong déng nhat:K= dgo/dyo (Trong d6: dgo, dio : kich thudc ¢& hat sang
dé lot qua 80%, 10% tdng sb hat).

8

;; ——
§W T
s.w / 1
o /s
b
S 0 B
-— i
s y
I
= |
o oz a4 as  ag w0 12 i+

Py, s
Biéu do thanh phan vat liéu loc qua sang

2.2.5.2. Tinh todn cdc logi bé loc
2.2.5.2.1. Bé lgc

1. Béloc

2. Nguon nuée

3. Ddp ldy mede

4.  Cuva dwa nuwoc vao
5.

6.

7.

Cua thu nuéc rua
Bé chira budc sach
Cat loc

T~

b LT LML U D U LRI

= S|=

{ w]
[1nnnARDRARNARRRFAR KA RANARLAARRNDLABNNAANANMOBRNNOARAAD)
E N

8. Soi do
9. San thu nuoc
10. Van diéu chinh téc dé loc

So do va nguyén tac lam viéc cia bé loc cham
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—  Nude tir mang phan phdi di vao bé, qua loc (nhé hon 0.1 —0.5 m/h). 16p cat loc
trén 16p soi d&, dudi 16p soi 1a hé théng thu nudce da loc.

— Lép cat loc : thach anh ¢c6 chiéu day phu thudc vao co hat:
= (0.3-1mm => h=800mm
= | -2mm=>h=50mm

— Ngoai ra con dung soi hodc da dam:
= 2-20mm=>h=100 mm
= 20-40 mm=>h=150 mm

Toém lai: c6 6 16p:

Chiéu cao 16p vat | Tén vatliuloc | Kich thudc vat
li¢u loc (mm) li¢u loc (mm)

800 Cat thach anh 0.3-1

50 Cat thach anh 1-2

100 Soi da hodac dam | 2 -5

100 Soi hodcdadam | 5-10

100 So61i hodc dadam | 10 -20

100 So6i hodc dadam | 20 -40

— Lép nudc trén 16p cat: 1.5 m
— Uudiém:
= Tao lép mang giup loc tot.
= Dung xur ly nuéc khong phen
= Khong dung may moc.
* Quan ly don gian
—  Nhuoc diém:
= Dién tich 16n
*  Van toc loc thép
= Bé loc cham sir dung v&i cong suat nho hon hoidc bang 1000 m’*/ngay dém; SS nho
hon hoic bang 50 mg/l; M < 50°
— Béloc cham c6 dang hinh vuéng, n > 2; i > 5%
TINH TOAN
1. Dign tich bé mdt bé lpc chim:
F=Q/v(m
—  Q : luu lugng nudc xir Iy (m3/h)
— 'V :vantdc loc phu thude vao SS vao bé:
= SS<25mg/l 2 v=0.3-04mh
= SS>25mg/l > v=0.2-0.3mh
=  Nudcngim = v=0.5m/
2. 86 bé loc dwgc xdc dinh theo phwong trinh sau:
Trong do: Vi : van tdc 1am viée ctia bé khi c6 mot ngan ngung hoat dong. (Tbc dd loc
tang cuong phu thudc vao SS)

N v<v,
(%=

= SS<25mg/l:vtc =0.4-0.5m/h

= SS>25mg/l:vtc=0.3-0.4m/h

= Xt Iy nudc ngam : vtc = 0.6 m/h
3. Chiéu cao:

H=h+hg+hy +he+h,
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= hg chiéu day 16p san day thu nudc loc 0.6- 0.5 m
= hg: chiéu day 16p s6i d5 0.45 m
=  h.: chiéu cao 16p cat loc 0.85 m
= h, : chiéu cao 16p nudc (0.8 —1.8 m)
= h, : chiéu cao du phong (0.3 —0.5m)
4. Cuong dp rita loc:

1<q, = q”3% <2 (Z/s.mz)

" qo: Iu’O’ng nuoc loc qua 1 m2 bé trong 1 gio (m3/m2.h). (qo = Q/F)
= >n: tong s6 ngan tap trung.
5. Dung tich nwéc cho mét lan riva mét ngan:

_4.-fa
' 1000

= f,:diéntich 1 ngan

bl [
f,,=7 (m )

(b, 1 : chiéu rong va chiéu dai cia mot ngin)
6. Thoi gian riva: 10 — 20 phut.
2.2.5.2.2. Bé lgc nhanh

Hinh : Bé loc nhanh trong luc

1. Ong dén nuéce tir bé ling sang

2. He¢ thé'ng thu nuweée loc va phén phéi nieée
rita loc

3. éng dan nuoc loc

4. Ong xd nuéc rika loc

5. Mdng phdn phéi nuée loc va thu miede rira
loc

6. Ong dan meée rira loc

7. Muwong thodt nucc

8. Mdng phdn phéi nuée loc

9

1

Ong xd nuéc loc d‘au
0. Van diéu chinh téc déc loc

Nguyén tic hoat dong
Nude loc tir bé ling ngang, qua méang phén ph01 vao bé loc, qua 16p vat liéu loc, 16p soi do
vao hé théng thu nudc trong va dugc dua vé bé chira nude sach.

TINH TOAN:
— Bé loc phai tinh theo hai ché d6 lam viéc, ché d6 binh thudng va ting cudng.
— Khin <20bé 2 dutrimotbé n>20bé = du tri 2 bé
1. Téc dp lpc : Phy thudc duong kinh hat.
a. Béloc 1 16p loc : (cat thach anh)
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da Hé s6 khong dong hige Vib Vi(m/h)
nhat K

0.7-0.8 2-2.2 700 — 800 55-6 6-7.5
8-1.0 1.8-2 1200 —1300 7.0-8 8-10
1-1.2 1.5-1.7 1800 —2000 8-10 10-12

b. Bé loc cat hai 16p (cat thach anh va angtraxit)
dua Hé s6 khong dong | hyy. Vib Vi(m/h)
nhat K

7.0 8.0 2-22 700 —800 8—-10 10-12
1-1.2 2-2.2 400 -500

2. Thaoi gian ciia mét chu ky loc 6 ché dp ting cwong Ty.( N > 20)
Te 2 [ N—(N; +a)].tp

= N:sobéloc

= Ni: s bé nging d¢é sira chita

= a: s bé loc rira dong thoi

= t,: thoi gian nging bé loc dé rita: (t, = 0.35 gid)
3. Dién tich tram xw ly:

F= Q (mz)
Tv, -36Wt —at,v,

* T :thoi gian lam viéc cua tram /ngay (h)
= a:sd lanrita 1 bé / ngay dém
= tl : thoi gian rita loc (h) (3 —7 phat)
= W : cuong do nudc rira loc ( 1/s.m2)
4. 86 lwong bé loc can thiét :
N=0.5(F)*°
5. Ttéc dp loc ting cwong:

N
Vo=V D

+ vy theo (1) £ v cho theo bang
6. Chiéu cao bé lpc:
H=hg+hy +h, + h, (m)
* hd: chiéu cao l6p d6: ( phu thudc vao cd hat 50 —100mm)
= hv: chiéu day 16p vat liéu loc
o 116p:700-2000 mm
o 216p:1100—1300 mm
= hn : chiéu cao 16p nude trén 16p vat lidu loc (m) (2 m)
= hp: chiéu cao du phong (m) (= 0.3 m)
7. lwong nwéc riva loc can thiét:

0=

= */h
1000 "M

f: dién tich bé loc f=F/N
W : cuong do nuox rita loc.
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8. ¢6 Q, P chon duwong kinh tinh phin phoz =56 ong ...
Xac dinh tong dién tich 16, o trén O sO tlet dién ngang cua dng: o = (30 —40%)Q
Chon dudng kinh 16 6ng nhanh < s6 15 ng nhanh .

2.2.5.2.3. Bé loc ap luc

MAT BICH NAP

NAP THAM

2200

ONG D60

ONG D60

N

o
© |

o
O(/ |
CHAN DO BE LOCSTK D60\ & }
|
!
|

ONG DAN NUOC VAO PVC D60

200 x 200

‘
97 2

ONG DAN NUOC RA PVC D60

ONG XA NUOC RUA LOC

S\VC NRN

Bé loc 4p luc 1a mot loai bé loc khép kin, thuong dugc ché tao bang thép c6 dang hinh
tru diing va hinh tru ngang.

B¢ loc ap luc dugce su dung trong day chuyén xt ly nude thai (cudi day chuyén cong
nghé ). Do bé lam viéc dudi ap luc, nén nudc can xur li duge dua vao tryc ti€p tr tram bom
vao bé, roi dua tryuc ti€p vao nguodn tiép nhan.

CAu tao: gidng bé loc nhanh

Nguyén tic lam viée: Nudc dua vao bé qua 1 phéu bd tri & dinh bé, qua 16p cat loc, 16p
dd vao hé¢ thong thu nudce trong, di vao day bé va vao ngudn tiep nhén.

Khi rira bé, nuge tir duong o ng ap lyc chay ngugc tir dudi [én trén qua 16p cat loc va vao
phéu thu, chay theo éng thoat nudc rira xudéng 6ng thu nudce rira loc

Vi du dp dung: Tinh bé loc chdm cho cong trinh xir Iy nude cong sudt 90m’/ngay

Bé loc ¢6 céu tao nhur hinh, bao g&m
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7 3 7 R o,
1 1. Ongdan nuédc tir bé lang
o w 2. Ongxd nude ria loc
5 [
C 3. Mang phdan phoi nudc loc va
2; o T o ) thu nuée riva loc

4. Ong dan nuée rira loc

Lé_ S - 5. Mang tap trung nudc

s P 6. vatliéu loc

a.Tinh téan kich thuwdc bé loc chdm
Theo két qud thi nghiém, vdan té¢ nude trong bé loc cham lcfy bdng Vige = 0.64m/h

Dién tich mdt cdt ngang ciia bé

Trong dé: Q: heu lwong nuée xit Iy, Q = 3.75 m’/h
vi: toc dg loc, vi= 0.64m/h

Fo2 375 5.86(m?)
v, 0.64

Chon bé hinh chit nhét cé kich thuée L x B = 2.5m x 2.4m = 6m’.
Vat liéu loc la da, soi, cat thach anh, than hoat tinh.
T Chiéu cao lop vat liéu loc
Cat ¢é d = 1-2mm, chiéu cao h. = 40cm.
S6i ¢6 d = 1-2mm, chiéu cao hy = 20cm.
Pé cé d = 1-2mm, chiéu cao hy = 20cm.
Than ¢6 chiéu cao hy, = 20cm.
Vay chiéu cao tong céng ciia I6p vit liéu:
H,; = 100cm = 1.0m
O Chiéu cao I6p san ddy thu nuée loc, hg = 0.3m
Chiéu cao I6p nuée phia trén (0.8 = 1.8m), chon h, = 0.8m
[ Chiéu cao bdo vé (0.3 = 0.5m), chon hy, = 0.3m
Vay chiéu cao tong céng ciia bé loc
H=hy+ths+h,+hy,=1+03+08+03=24m
b.Tinh toan hé théng phén phéi nuée riva loc
Béi véi bé loc hai I6p thi cdt va than rdt dé xdo trén lan nhau do dé chi ding bién phdp rira bang mieée thudn
tuy.
Cuong do ruea loc: W, =15 Vsm?®
Thoi gian rika loc: t. = 6 phut
Chu ky riea loc: T = 45h

Luu lwong nudc ria loc
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F*W, 586%15
1000 1000

Véi: F: dién tich mot bé loc

0. = =0.0879(m’ / s) ~ 88(1/ 5)

W,: cuong do rika loc

Chon dwong kinh éng chinh d. = 300mm bang thép thi toc do nude chay trong ong chinh la v, = 1.25m/s (ndm
trong gidi han cho phép < 2m/s).

Véi duwong kinh ong chinh I 300mm thi tiét dién ngang ong chinh la:
m®  3.14%0.3°
4

L Chon khdang cach giita cdc 5ng nhanh la 0.25m (quy pham cho phép 0.25 + 0.3m) thi 56 éﬁg nhanh
cua bé loc la:

B 24

n=—2 %3 =% %3192 (4
0.25 025 (ong)

Chon n = 20 éng

f = =0.07(m?)

Lueu hegng nueGe riva loc chay trong méi ong nhanh
88
g, =~ =4.4(/5)
20

Chon du’[fng kinh 5ng nhanh d,,= 55mm = 0.055m bﬁng thép thi toc dé nuée chay trong 5ng nhanh v,;, =
1.85m/s (nam trong gioi han cho phép 1.8 +~ 2m/s).

) Tong dién tich 16 ldy bang 35% dién tich tiét dién ngang ciia ong (quy pham cho phép 30 + 35%), tong
dién tich o tinh duoc la

Y fiz=0.35%0.07 = 0.0245 (m’)
Chon 16 ¢6 dwong kinh 10mm (quy pham 10 + 12mm), dién tich m¢t 16 sé la

3.14*0.01° Lo,
fig= ————— =7.8510" (m’)
4
Tong s6 16
ny = S _ 0.024575 31205
f.,  71.85.10

. . 2 312 . .
S6 16 trén moi 6ng nhanh = E =15.6(16), chon 16 I6.

Trén méi 5pg nhanh, cac 6 )gé}z thanh hai hang so le nhau, huéng )fuéng phia duéi va nghiéng mét géc 45° so
voi mdt phang nam ngang. So 10 trén moi hang ciua ong nhanh la 8 lo.

c.Tinh toan mang thu nwdc riva loc
Bé loc ¢6 chiéu dai 2.5m, bé tri 2 mang thu nuée riva loc ¢é day hinh tam gidc.
Khoang cach gitva cac mang d = 2.5/2 = 1.25m.
Luu lwong nueée riva thu vao moi mang
qm = W.*d*1 (I/s)

trong do: W,.: cwong do rira loc, W, = 15 l/sm’

d: khoang cach gitra cdac tam mang, d = 1.25m.

I: chiéu dadi ciia méng, | = 1.9m
Gm =15 *1.25 * 1.9 =35.625(I/s) = 0.035625 (m’/s)

O Chiéu réng mdng thu nwée rira loc
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2
B, =K3|—2 )
(1.57 +a)’

Trong do6: a: ti s6 giita chiéu cao phan chit nhdt (hey) véi miva chiéu réng ciia mdng, ldy a = 1.1 (quy pham a =
1+1.5).

K: hé s6 doi véi tiét dién mang hinh tam giac, K = 2.1

2
g, =g QOS5
(1.57 +1.1)

By B,*a 0307*1.1

B :hCN: =
"y

2
Vay chiéu cao phan méang chit nhdt la: hey = 0.16885m.

=0.16885(m)

Ldy chiéu cao phan ddy tam gidc la hgy = 0.1m.

Dé doc ddy mang ldy vé phia méng tdp trung nwde la i = 0.01.

Chiéu day thanh méng lay la S, = 0.06m.

Vay chiéu cao toan phan ciia mang thu nuoc rua la

H, =hey +hg+0,, = 0.16885 + 0.1 + 0.06 = 0.3289m

Khéang cdch tir bé mat I6p vt lidu loc dén mép trén ciia mdang nude xdc dinh theo cong thire

%
_L oe +0.25(m)

m

Trong do: L: chiéu day lop vat liéu loc, L = 0.6m.
e: dg gian no twong doi ciia 16p vit liéu loc, ldy theo bang (4-5) (sach Xir Iy nuéc cap), e = 50%

%k 0,
AH = % +0.25 = 0.253(m)

m

Theo quy pham, khoang cach giita day dudi cung ciia mang dan miede rica phai nam cao hon 16p vt liéu loc t6i
thiéu la 0.07m.

Chiéu cao toan phan cua mang thu nuoc ria la H,, = 0.3289m, vi mang déc vé phia mang tdp trung i = 0.01,
mang dai 2.4m nén chiéu cao mang o phia mang tdp trung la: 0.3289 + 0.024 = 0.353m.

Vay AH, = 0.353 + 0.07 = 0.423(m)

Nuébe rir loc tir mang thu tran vdo mdng tdp trung nuoc.

Khéang cdch tir day mdng thu dén day méng tdp trung xdc dinh theo cong thirc

2
h, =175 ‘if‘; —+0.2(m)
g

Trong dé: qy: lwu heong nude chdy vao méang tdp trung nwée, qy = 0.088 m’/s.

A: chiéu réng ciia mang tdp trung, chon A = 0.5m.

g: gia toc trong treong, g = 9.81m/s’

0.088>
= h, =175 ————— +0.2 = 0.457(m)
9.81%0.5

d.Tinh tén thit khi rira bé loc

Tén that ap luc trong hé thong phan phéi bang gian ong khoan 16
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2

2
Ve v
h =&+ (m
pfzg Zg()

Véi: vy: tc dé nude chay & dau 5ng chinh, vy = 1.25m/s.

v,: téc dp nuéce chay o dau 5ng nhanh, v, = 1.85m/s.
g: gia toc trong truong, g = 9.81m/s’.
& ¢ hé 56 sike can
2.2
kw?

kW: ti 56 giita tong dién tich cac 16 trén ong hodc mdng va dién tich tiét dién ngang ciia ong hodc mang
chinh, kW = 0.35.

+1

E=

2.2
= +1=18.96
d 0.35%
1.252 1.85°
—=h =18.96 + =1.68(m)
’ 2%981 2%*981

O\ Tén that dp hee qua I6p séi d&
h,=022%L *W (m)
Trong d6: L, chiéu day 16p séi d, Ly = 0.4m.

W.: cwong do ria loc, W, =1 5l/sni’.
h, =0.22%0.4*15=132(m)
Tén that ap luc qua lop vt liéu loc

h,, =(a+aW )*L*e(m)
Vi kich thudc hat d = Imm, a = 0.76 va b = 0.017
hy, =(0.76+0.017*15)*0.6 *50% = 0.3(m)

0 Tén thdt ap luc trong noi bg bé

hy =h, +hy +hy, =1.68+1.32+0.3=3.3(m)

Théng s6 thiét ké bé loc chidm

STT Tén thong so S6 liéu ding dé thiét ké Don vi
1 Chiéu cao bé tong cong 2.4 m
2 Kich thuéc bé loc L*B=2.5*1.9 m’
3 Puong kinh ong phan phéi nudc 0.05 m
4 S6 mang thu nwdc rira loc 2 mang
5 S6 (fng phdn phéi nuée rira loc 20 (fng
6 Chiéu cao méng thu 0.345 m
7 Chiéu réng mdng 0.337 m

Vi du dp dung 2: Tinh todn bé loc ap liec cho cong trinh xit Iy nwe thdi thity san cong sudt 300m’/ngay (thoi
gian hoat dong cua nha may la 8 gio)

Chon bé loc ap luc hai lop than Anthracite va cat thach anh.
[J  Cac thong s0 thiét ké dwoc chon:

Chiéu cao I6p cdt: h; = 0,3 (m). Puong kinh hiéu quad cia hat cdt d, = 0,5 mm, hé s6 dong nhdt
U=16
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Chiéu cao lop than: hy = 0,5 (m). Puong kinh hiéu qua cua hat cat d, = 1,2 mm, hé 56 déng nhat
U=15

Téc @d locv =9 (m/h) va 56 bé locn = 2.

Dign tich bé mt loc:

4= 37154 op)
v 9

D=\/4><A: 4x4,2 _1.6(m)
nX7 2x3,14

ChonD =1,6m

DPuong kinh bén loc dp luc:

Khodng cdc tivr bé mdt vit liéu loc cho dén miéng phéu thu nuwéc riva loc:

h=H,xe+0,25=(03+0,5)x0,5+0,25=0,65(m)

Trong do:
0 H,: chiéu cao I6p vit liéu loc: bao g(;m chiéu cao I6p cdt va chiéu cao I6p cdt (m)
[ e:do gian no cua vat ligu khi riva: e = 0,25 - 0,5, chon e = 0,5

Chiéu cao tﬁng cong clia bon loc ap luc
H=h+Hy+ hp, + hp,=0,65+08+025+03=2(m)

Trong do:
O Ay chiéu cao bdo vé tir mang thu nudc dén ndp ddy phia trén (m), hy, = 0,25 (m)
O Ay chiéu cao phdn thu nuoc (m), hy, = 0,3 (m).

O Tinh luu lwong khi:

Duwa vao bang 9 — 14 (trang 427 — XLNT céong nghiép va do thi — Lam Minh T riét)
Téc do rita nuoc v, = 0,35 ms/mz.phu't
Téc do rira khi v, = 1 m3/m2.phdt
Rira ngwoc chia lam 3 giai dogn
(1) Rika khi véi v = 1 m*/m’ phiit trong 1 — 2 phiit
(2) Rita khi va nuoc trong 4 — 5 phut
(3) Rira nguge bang nude trong 4 — 5 phiit v6i v, = 0,35 m*/m’ phiit.

Lwong nuwoc riva loc cdn thiét cho 1 bon loc/1 lan riva:

W, =Axv, xt :%x0,35x10:7,35(m3 / be)

Luwu luwgng bom nudc rira nguge:

0, =Axv, = 452 x 0,35x 60( phut/ h) = 44,1(m> | h)

Luu lugng may thoi khi rita nguoc:

Q, = Axv, = 452 x1) = 2,1(m’ / phut) =126(m’ / h)

Tinh tén thit dp lwe qua I6p vit ligu loc;
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1 60 L

hZ—X—X—XVh

c 18xT°+42 d’

Trong do:
C: hé s6 nén ép, C =600- 1200, chon C = 1000
T,: nhiét do nuoc (°C)
U d,: dwong kinh hiéu qua (mm)
0 vy toe dd loc (m/ngay)
0 L : chiéu day ép vit liéu loc (m)
Déi véi l6p cdt:

h, = ! 60 O 3 X 9 x 24(h) =0,18(m/ ngay)
1000 18><25+42 0,5° lngay
Déi véi Iép than:
h, = 1 00 O > x 9 x 24h) _ 0,052(m/ ngay)
1000 18><25+42 1,2 lngay

Tén thit qua 2 I6p vit liéu loc:
hy=he + hy, = 0,18 + 0,052= 0,232 (m/ngay)

Sau bé loc ap hec ham lwgng can lo limg SS con lai khodng 7 mg/l, twong iing BODs ciia cn lo ling:
BOD,, =SS, x0,65x1,42x0,72 = 4,6(mg /)
Lugng BODs sau bé loc dp luc:
BOD,,, = BOD,,, + BOD;, =18,37 +4,6 =2297(mg /1)

Ssau

2.3. Bé diéu hoa
2.3.1. Bé diéu hoa luwu lwgng va chit lrong
v Dit sau bé ling cat, trude bé ling dot 1
v' Bé diéu hoa c6 nhiém vu diéu hoa luu lugng va chét luong nudce thai.
v' Trong bé c6 hé théng khudy tron dé dam bao hoa tan va san déu nong do, tranh
lang can.
v' Nong d6 chat ban sau khi ra khoi bé diéu hoa ¢ timg thoi diém:

Q. - 0,
C,q,|1-e" " |+ C,.0.e"

0

Ct+1=

Yoi:

- Q: luu lwong TB cua nude thai (m’/h).

- Ci, C1: nOng do ban ra khoi bé ¢ thoi diém t va t+1 (mg/l).

- C, q: nOng d6 va luu lugng chay vao bé trong thoi gian t (t = 1h).
- Wyt dung tich nudce trong bé & thoi diém t+1.

v" Luu luong khong khi can: Qkk=n. qq .L

Voi:
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- n:sdbé
- g cudng do thdi khi 2-4m*/mh.
- L: chiéu dai ng th6i bang chiéu dai bé (m).
2.3.2. Bé diéu hoa chii yéu lam nhiém vu diéu hoa luu hrong
v' Dit sau SCR, khong doi hoi co thiét bi khudy tron.
- Thé tich: x4c dinh nhu bé chira nude sach.
- Vat lidu: BTCT.

Vi du dp dung: Tinh bé diéu hoa luu heong cho cong trinh xir Iy nuée thai 4870m’/ngay cho mét thi tran
Gidi:
Thé tich tich lup bé diéu hoa duwgc xdc dinh dya vao thé tich tich luj vao bé qua cdc gio va thé tich tich luy bom
di qua tieng gio voi luu lwong bom bang luu luong trung binh gio.
Thé tich tich luy dong vao gio thir I dwoe xdc dinh:
Vi) N Vv(i-I) " Qi

Trong do:
3

V. —Thé tich tich luy dong vao ca gio trude do, m ;
v(i-1)

3
O — Luu lwong nudc thai cia gio dang xét, m /h;

Thé tich tich luj bom di ciia gio thit i:
=V +
b(i) b(i-1) Qb(z)
Trong do:

Vb(_ ) Thé tich tich luy bom di cia gio triée dé

3
Qb() — Luu lwong bom cua gio dang xét, m /h;

Két qua tinh todn dwoc thé hién qua bang sau:

Cicgio | g (m3 ) Thé tich tich Iuy Thé tich tich Iuy Hiéu s6 thé tich
vio bé (1), m bom di (B), m (A) - (B), m
0-1 92,8583 92,8583 232,629 139,771
1-2 92,8583 185,7166 465,258 279,541
2-3 92,8583 278,5749 697,887 419,312
3-4 92,8583 371,4332 930,516 559,083
4-5 | 106,5995 478,0327 1.163,145 685,112
5-6 | 1553055 633,3382 1.395,774 762,436
6-7 322,233 955,5712 1.628,403 672,832
7-8 | 243,4358 1.199,007 1.861,032 662,025
8§-9 337,611 1.536,618 2.093,1661 557,043
9-10 | 337,611 1.874,229 2.326.29 452,061
10—11 | 337,611 2211,84 2.558,919 347,079
1112 | 3331242 2.544,964 2.791,548 246,584
12-13 | 2894175 2.834.382 3.024.,177 189,795
13—-14 | 258127 3.092,509 3.256.,806 164,297
1415 | 277,855 3.370,364 3.489,435 119,071
15-16 | 281,78 3.652,144 3.722,064 69,9203
16—17 | 321,1845 3.973,328 3.954,693 -18,6352
17-18 | 393,0155 4.366,344 4.187,322 -179,0217
18—19 | 3356735 4.702,017 4.419,951 -282,0662
19-20 | 277,53 4.979,547 4.652,58 -326,9672
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20-21 239,302 5.218,849 4.885,209 -333.6402
21-22 | 1552305 5.374,08 5.117,838 -256,2417
22-23 115,162 5.489,242 5.350,467 -138,7747
23-24 93,8583 5.583,1 5.583,1 0

Thé tich ly thuyét bé diéu hoa bﬁng hiéu dai s6 gia tri duong lon nhdt va gia tri am nho nhdt ciia cét hiéu s6 thé
tich tich luy:

3
g~ (762.436) — (-333,6402) = 1.096,076 (m )
1

Thé tich thuc 6 ciia bé diéu hoa:

Vo =({1+12)*V
dh(ty) ( ) dn(ly)

3
Vo =1,1%1096,076=1206(m)
Jdh(1)

> Chon chiéu cao ciia bé la h =4 (m)
»  Dién tich ciia bé :

2
pW 1206555 ()
h 4
> Chon kich thudc bé diéu hoa la : L x B = 20m x 15m
> Chiéu cao xdy dung ciia diéu hod:
H=h+05=4+05=45(m)
Voi 0,5 la chiéu cao an toan.
> Vay thé tich xdy dung bé diéu hoad:

3
W=L*B*H =20%*15*4=1200(m)
> Luu luong khi can cung cdp cho bé diéu hoa:
Dé tranh hién twong ldng cin va ngan chan mii trong bé diéu hod can cung cap mét lwong khi thuong

xuyén.
3

Qkk =4, *W=0,013*1.200 = 15,6 (m /phut)
3

3
Voi qkk — Lwong khi can thiet dé xao tron, qkk = 0,01 0,015 m /m .phut, chon qkk = 0,013

3 N r z
m /phut, (Nguon: Tinh todn thiét ké cac cong trinh xit Iy nuéc thai — Trinh Xudn Lai,
2000) ;
Khong khi dwoc phan phoi qua h¢ thong ong cham 16 véi dwong kinh 4 mm, khodng cach giita cdc tim
16 la 150 mm. Khi d6, s6 16 phdn phéi trén méi ong nhanh la:

& 20
n,=——-1=——--1=132
0,15 0,15 1)
Voi dién tich day béla20mx 15 m, ta cho cac (fng suc khi dat doc theo chiéu dai bé, cdc 5ng duwoc dat
trén cdc gia do o dg cao 20 cm so voi ddy bé. ) o
_ Khoang cach giita cac ong nhdanh la 1,5 m, cac ong cach tuong la 0,75 m. Khi do, so ong nhanh dugc
phdn bo (n ong) la:
B-2%0,75 15-2%0,75
n= +1= +1=10
1,5 1,5
Vén téc khi ra khéi 16 thuwong te 5+ 20 m/s, chonv =15 m/s.

lo

« Luu lwong khi di qua timg ong nhénh:

Gp, = Q—%= 1.6 =156
10 10 ) (m Jphiit)
 Luu luong khi di qua cac 16 suc khi:
G =22 =20 0010
12 132 i)
» Khi do dwong kinh 1o :
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%
d= /%ﬂ;
TE5E60

« Chon duong kinh ctia ong nhéanh la 65 mm. Khi do, van toc khi trong ong nhanh la:

>!<4 %
v, =T _— - {;56 Y 470
T*d’  m*0,065 (miphit)

« Chon dwong kinh ong chinh la 170 mm, khi @6 vin toc khi trong ong chinh la:
4% 4%15,6

= fo;’ - _ =688
x*d.  m*0l17

« Ap hire can thiét cho hé thong khi nén:

H-:hd+h/+h»+H

c

v

(m/phiit)

Trong do: ] ' i ) N
* hd, Ton that ap luc theo chiéu dai trén dwong ong dan, m;
* h — Ton that qua thiét bi phan phoi, m;
‘ Ton that hd, hc khong vuot qua 0.4 m.
* hff Ton t{zdl cyfc bo cua ong phan phoi khi, m;
, Ton that hfkho”ng vieot qua 0.5 m.
* Vay ap luc tong cong la:
H=04+05+4=49(m)
« Ap lec khi nén: ‘
_ 10,33+ H, _10,33+49
© 1033 1033

= 1,47 amt

» Cong suat may nén:

34400 (p* —)*q _ 34.400%(L47°¥ ~1)*32.76

=311
102*p 102%*0,7*60 o
Trong do:
N z 3 3
* q — Luu lwong khong khi can cung cdp, q = 32,76 m /phit = 0,546 m /s;
* M- Hiéu sudt cia may bom, 1 =0,7;
So' do h¢ thong suc khi bé diéu hoa
Cic thong sé thiét ké bé diéu hoa
STT | Tén théng so 86 li¢u diing thiét ké | Pon vi
1 Chiéu dai bé diéu hoa (L) 20 m
2 Chiéu rong bé diéu hod (B) 15 m
3 Chiéu cao bé (H) 45 m
4 S6 ong nhdanh phin phoi khi 10 ong
5 Puong kinh ong nhdanh 65 mm
6 S6 16 phdn phén phéi trén 1 ong nhéanh | 132 1o
7 Puong kinh ong chinh 170 mm

Vi du dp dung 2: Tinh todn thiét ké bé diéu hoa cho céng trinh xir Iy nude thai nha mdy cao su cong sudt
12,5m’/gic

- Thé tich bé diéu héa:
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v=0oh *t=12,5%5-62,5(m")

Trong do: t: Thoi gian luu nudc thai trong bé diéu hoa, chon t = 5h
- Kich thuéc bé diéu hoa:

Chon bé hinh chit nhdt.

Chiéu dai bé: Chon D = 6m

Chiéu rong bé: Chon B = 4m

Chicu cao bé: yr _ v._625 =2,6(m)
B*D 6*4
Chon chiéu cao bao vé ciia bé la Hy, = 0,4m
—> chiéu cao tong céng (chiéu cao xdy dung): 2,6 + 0,4 =3 (m)
—> Thé tich thuc ciia bé diéu hoa: D X B x H=6 X 4 X 3 =72 (m’)

- Luwu luwgng khi céin cung cﬁ'p cho bé diéu héa:
3
=qu ¥V =0,015 %60 *62,5=56 ,25(”” 4)

Trong do: G toc do cdp khi trong bé diéu hoa, v = 0,01 + 0,015 m’/m’.phiit, chon gy = 0,015
m’/m’ phiit (Theo Tinh todn thiét ké cac cong trinh xit Iy nueGe thai -Trinh Xudn Lai 1999)
V- dung tich bé diéu hoa
Chon hé thong cdp khi bang nhua PVC c6 duc 16, hé thong gom 1 dng chinh, 4 6ng nhanh véi chiéu dai

méi 5ng la 6m, dat cach nhau 0,8m.

yy
Hi,,=0,4m
SZ.
Z A
H=26m
v
D=6m
4 08m
B=4m
y

- Duong kinh 6ng chinh dén khi vao bé diéu hoa:

% %
_ YOu [ 475625 ) 46 (m )~ 0,045 (m)
TV %3600\ 3,14 *10 *3600

ong

c

Chon DL, =0,045m

Trong do: Ving: van téc khi trong 5ng, Ving = 10+ 15m/s,
chon Vs,e =10m/s

- Duong kinh 6ng nhdnh dén khi vao bé diéu hoa:
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4* %
D= Qong  _ | 4%14,0625 =0,0223 (m )= 0,023 (m)
¥V og *3600 3,14 *10*3600

Chon D, = 0,023m
Trong do: Qéng’ lieu lieong khi trong méi ong,

0. 5625 ( ; )
Tone =%=—4 — 14,0625 m%

- DPuong kinh cdc 16 phdn phéi khi vao bé diéu hoa: diz = 2 — 5 mm
Chon diz = 3 mm

- Van toc khi qua 16 phdn phéi khi: Vig = 15— 20 (m/s)
Chon Vg =15 mm

- Luu lwong khi qua 1 16 phdn phdi khi:

* 72 * 2 3
q, =V, x 4d *3600:15*W*3600:0,38151[m4J

lo

9ong 14,0625

- 8616 trén I éng: N = = =36,8615
g, 038151
Chon N = 3616
- . , N 36 N
- 8616 trén | m chiéu dai ong: n = 5 = 3 =615

125mm 3 mm

A
A 4

23 mm

1000 mm

A 4

P
<

- Xdc dinh cong sudt théi khi:
Ve 34400 x (p"” —1)x O, 34400 x (1,34"% —1)x 56,25
102 xn 102 x 0,75 x 3600
Céng sudt bom: N, = 1,2*N = 1,2%0,62 = 0,744 (Kw/h)

= 0,62(KW | h)

1,2: Hé sé an toan.
Chon 2 bom ¢6 céng suat 1 Kw/h, 1 bom chay, 1 bom nghi ludn phién
Trong do: O Luu lwong khi cung cdp. Oy = 56,25 (m’/h)
n: Hiéu sudt méay bom, chon n=75% = 0,75

p- ap luc cua khi nén
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Trong do:

B 10,33+ H,) 10,33+3,5

p

10,33

10,33

=1,34(atm)

Véi: Hy: /fp luc can thiét cho hé théng 5ng khi nén dwoc xdc dinh theo cong thic:

Hd:hd+hc+hf+H

hy: Tén that ap liwc do ma sat doc theo chiéu dai ong dan, (m)

he: Ton thit cuc bé ciia ong phdn phoi khi
Tén that hy + h, khong virot qua 0,4(m), chon hy + h. = 0,4

hy Tén that qua thiét bi phdn phoi, khong virot qua 0,5(m)

Chon hy= 0,5 (m)

H: Chiéu cao hitu ich. H= 2,6 (m)
—>Vay: Hy=0,4+05+2,6=35(m)

Cic théng sé thiét ké bé diéu hoa

STT Tén thong so S0 li¢u diing thiét ké Don vi
1 Chidu dai bé (L) 6 (m)
2 Chiéu rong bé (B) 4 (m)
3 Chiéu cao bé (H) 3 (m)
4 Thoi gian luu nuéce 5 gio
5 Cong suét may nén khi 1 KW/h
6 Thé tich xay dung bé 72 m’
7 Dién tich xay dung 24 m’
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