Bai giang : XU LY NUOC CAP

- T, : thoi gian nude luu trong bé ling, tinh bang thoi
gian nudc tir day 1én mat bé (s).

Truong hop nudc chira can két dinh (can tu nhién hoac do keo tu) hiéu qua
léng dat tri s6 cao hon. Ban du cac hat cin c6 tdc do roi nhé hon tée dd dong
nude s& bi ddy dan 1én, trong qua trinh di 1én cac hat cin két dinh v&i nhau va
tang dan kich thudc cho dén khi toc d6 lang 16n hon tdc do nude va roi xudng.

Nhu vay khi ling keo tu bang bé lang dimg, hiéu qua ling khong chi phu
thudc vao dién tich bé ma con phu thudc chiéu cao ling. Chiéu cao ling thuong
dugc xac dinh bang thuc nghiém theo hiéu qua ling yéu cau.

b. Ling ngang

So véi ling dung, hiéu qua ling véi dong nude chuyén dong theo phuong
nam ngang dat hiéu qua cao hon. Xét trudng hop bé lang ngang véi diéu kién t6i
vu nhat:

- Dong nuée chuyén dong theo phuong ngang trong ché do chay ting, toc
d6 dong chay tai moi diém trong bé déu bang nhau. Thoi gian luu lai ctia moi
phan tir nude di qua bé déu bang nhau va bang dung tich bé chia cho luu luong
dong chay.

- Trén mit cit ngang vudng goc vai chiéu dong chay ¢ dau bé, ndng do cac
hat can c6 cung kich thudce tai moi diém déu bang nhau.

- Hat can ling ngimg chuyén dong khi cham day bé.

Pé thoa man cac diéu kién trén, trong bé lang ngang t6i wu phai ton tai 4
ving riéng biét: ving phan phdi dam bao dua nudc vao va phan phdi déu nudc,
cin trén toan bo mit cit ngang dau bé; ving ling; ving chta cin; ving thu nudc.

Xét chuyén dong tu do cua hat cin trong bé lang ngang, ngoai luc roi tu do
hat cin con chiu lyc day theo phuong nam ngang ctia dong chay. Qui dao chuyén
dong cua céac hat can tu do 1a véc to téng hop 2 luc noéi trén. Néu goi cac kich
thude co ban ciia ving ling bang ky hiéu: chiéu sau H; chiéu rong B; chiéu dai L
thi cac gia tri cu ban dugc biéu thi béng:

H_ L _HY,

w v, 0TI ©

uozgz2 (m/s) — F:g
F BL u,
_ 9 *

Vo=g (M) *)

Trong do:

- Ug : toc d0 roi cua hat can (m/s)
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- Vo : tbe d6 chuyén dong cua dong nude (m/s)
- Q : luu lugng cua dong nude qua ving ling (m’/s)

- F : dién tich bé mat ving ling (m?)

| L |
gl gl
L — i
Q _ii ,  Ving ling Hii— Q
— R
| . Vung chita cdn L |
T T | T 7
Vung phan phéi Vung thu nuéce

Hinh 2-19: So d6 phdn vimg trong bé ling

Tir (*) cho thdy téc do ldng can (hiéu qua lang) chi phu thudc vao dién tich
bé mat bé, hoan toan khong phu thudc vao cac yéu td khac nhu chiéu sau hodc
thoi gian nude luu lai.

|

Hinh 2-20: So d6 qui dao chuyén dong ciia cdc hat cin tie do trong bé liang ngang

Theo so db hiéu qua lang bang téng ty 1& cua lugng cin c¢6 toc do lang 16n
hon hodac béng tde do up va 1 phén lugng can co tde do léng nho hon u, so voi
ham ludng cin cé trong nude. Hiéu qua ling cla cac hat can co toe do lang nho
c6 thé xac dinh theo twong quan.

G =1 100=2100.%)
H u,

Truong hop nudc chira cdn két dinh hodc keo tu qui dao chuyén dong cua
cac hat can lang 1a 1 duong cong. Cang xa diém xuat phat, kich thudc cac hat
cang ting 1én do qué trinh keo tu, do véy tdc do roi ciing ting 1én. So véi cin tu
nhién, hi€u qua la“ing can keo tu cao hon. Téc dd léng can khong chi phu thude
véo dién tich mit bé ma con phu thude chiéu sau léng H va thoi gian nuée luu lai

X H
trong bé 7, =—
U
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Hinh 2-21: So d6 qui dao chuyén déng ciia can keo tu trong bé lang ngang

Theo so dd, néu qua trinh keo ty x4y ra thuan 191, thi gﬁn nhu toan bo cac hat can

co toc do lang u <u, = tﬁ sau khi dinh két voi nhau déu ling xudng.
0

Nhu vay véi cung 1 loai can keo tu trong nguén nudce hodce cung loai can ty do,
qua trinh ling ngang dat hiéu qua cao hon so voi qué trinh ldng dtng.

2.4.1.3 Cic loai bé liing

1. Cac logi cdn ld'ng:

- Can ran: cac hat phan tan riéng 1, c6 d6 16n, bé mat va hinh dang khong
thay ddi trong sudt qua trinh lang.

- Can lo lung: co bé mat thay ddi, co kha nang dinh két va keo tu v6i nhau
trong qua trinh ling lam cho kich thuéc va van tdc ling cua cac bong cin ting
dan theo thoi gian va chiéu cao ling.

- C4c bong can: c¢6 kha nang dinh két v6i nhau, khi nong do >1000ng/1 tao
thanh cac dam cdn, khi ¢ddm may can ling xudng, nudc tir dudi di 1én qua cac khe
rong giita cac bong can tiép xtic voi nhau, lyc ma sat ting 1én 1am han ché téc do
lang ctia dam bong cin nén goi 1a ling han ché.

2. Cic logi bé ling:

- Ling tinh va lang theo timg mé ké tiép:

+ Hb chtra nudc.

+ Trong coéng nghiép sau 1 mé san xuat nudc dugc xa ra, dé ling bét can,
duoc bom tuan hoan lai dé tai san xuét.

- Bé lang ngang: bé ling c6 dong nudc chay ngang, cin roi thang ding.

- Bé lang dung: bé lang c6 dong nude chay di tir dudi 1én, cin roi tir trén
xudng.

- Bé lang trong c6 16p can lo limg: nude di tir dudi 1én qua 16p can lo limg
duoc hinh thanh trong qua trinh léng can, can dinh bam vao 16p can, nudc trong
thu trén bé mit, cin thira dwa sang ngan nén cdn, tung thoi ky x4 ra ngoai.
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- Lang trong cac dng tron hodc trong cac hinh try vudng, luc ling dat nghiéng so
voi phuong ngang 60° : Nudc di tir dudi 1én, can truot theo day 6ng.

2.4.2 Bé ling dirng:

Bé lang dung nudc chuyén dong theo phuong thang ding tir dudi 1én trén,
con cac hat cin roi nguoc chiéu vai chiéu chuyén dong cia dong nudc tir trén
xudng.

Bé lang dung thudng c6 mit bang hinh vudng hodc hinh tron, duoc sir dung
cho tram c6 cong sudt nho (Q <3000 m*/ngd). Bé ling dimg thuong két hop voi
bé phan ting xo4y hinh tru.

Bé c6 thé xdy bang gach hoic bétdng cbt thép. Ong trung tim c6 thé 1a thép
cubn han dién hay bé tong cbt thép.

" (5) ()
/

2 L
T 7? 4 L/

) 4 — Sang bé loc nhanh
Nuéc trbé _|, 'i—/é—/

trdn tai 9] )

(1) Nang phan trng xody
(2) Vung ling
(3) Vung chtra can

HITITH
=7 =

(4) Ong nuéc vao
3 (5) Voi phun

hl 40_600 8) (6) Méng thu
(7) Ong nudc ra
e (8) Ong x4 can

=

Hinh 2-22: So d6 cdu tao dé lang dirng

Nguyén tic lam viéc: Nudc chay vao dng trung tm giira bé (ngin phan
tmg) di xudng dudi vao bé ling. Nudc chuyén dong theo chiéu tir dudi 1én trén,
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cin roi tir trén xudng day bé. Nude di ling trong duoc thu vao mang vong bd tri
xung quanh thanh bé va dua sang bé loc.
Can tich litly & ving chtra nén cin duoc thai ra ngoai theo chu ky bang éng
va van xa can.
* Tinh toan:
1. Chon vin téc dong nwéc di lén bang dé lon thiiy luc ciia hat
V=1

2. Xdc dinh dién tich mdt bang ciia bé

Qtt 2
F =p. +F, (m
=P 36vn 7 ()

Trong do:
+ B: hé s6 st dung dung tich cua bé (hay hé sb phan bd khong déu) phu
thudc vao duong inh (D) va chi€u cao lang ctia bé (H,).
Bing 2-4: Bang xdc dinh hé sé 8
D(a)/H, 1 1,5 2 2,5
B 1,3 1,5 1,75 2,0

+ Chiéu cao lrfmg H, =2,6 - 50m

+ Qy : luu lugng tinh toan cta tram (m*/h)

+v: téc d6 chuyén dong ciia dong nude di 1én (mmy/s) - toc d nay liy bang
toc do lang u, cia can.

Bing 2-5: Bang toc do roi u

Toc d6 roi cua

Dic diém nude ngudn va phuong phap xir 1y cdn uy (mm/s)
¢ 0

1. X1 1y c¢6 dung phen

- Nudc duc it (ham lugng can (Cy < 50 mg/1 0,35-0,45
- Nudc duc vira (ham lugng can (Cy < 50-250 mg/1) 0,45 - 0,50
- Nudce dyc (ham lugng can Cy = 250-250mg/1) 0,50 - 0,60
2. X1r 1y st trong nudc ngam 0,60 - 0,65
3. X1 Iy nudc mat khong dung phen 0,12 -0,15

+n: s6 bé lang

+ f; : dién tich mat bang phan phan tng (m?)
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3. Puong kinh ciia bé ling.

D /(Fb +F, )4 (m)
T

4. H¢ thong thu nuéc da ling trong & bé ling ding thwe hién bang hé
thong mang vong xung quanh bé.
Khi F, > 12m” thi 1am thém cac dng hodc méang c6 duc 15 hinh nan quat tap
trung nudc vao mang chinh.
F,=(12-30)m’ 1am 4 nhanh
F,, > 30m’ lam (6 +8) nhanh

Hinh 2-23: H¢ thong thu nuée di ling trong & bé ling dimg

Nude chay trong dng hodc mang vi van tée v = 0,6 - 0,7 m/s

Truong hop khong cho chay tran ma duc 16 quanh mang 13y d; = 20
+30mm va viz = lm/s

Puodng kinh ong xa : Dy; = 150 - 200mm

5. Phan nén can:

W= +F + L) ()

- W, =% (D> +d>+Dd) (m’)
Trong do:
+ h; : chiéu cao phan lang cin (m)
D—-d a
b =( 5 )-COth (m)

+ D : duong kinh mat trén  (m)

2
+ F = 0 (m?) dién tich mat trén (m?)

1

+ d : duong kinh day dudi (m)
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2
+Fl=”D
4

(m’)
6. Thoi gian giia 2 lan xd can (chu ky xd cin):

W.no,

" 0,(Cpu—m)
Trong do:
+ W, : dung tich phan chtra can (m”)
+ Qy : cong suat tram xur 1y (m’/h)
Cunax: Co + 1,92 [F"] + C, + C, (mg/)
+m: ham lugng cin ra khoi bé (m < 20 mg/1)
+ O : Néng dd can ép trong ngan cdn (mg/l)

Bdng 2-6 : Néng do trung binh (6) cua can ép

Oy, (mg/1) sau thoi gian
Coax (g o (/] S

3gid | 4gio | 6gid | 8giv | (10-12) giv

Pén 100 6500 7500 8000 8500 95000

100 - 400 19000 | 21500 | 24000 | 25000 27000

400 - 1000 24000 | 25000 | 27000 | 29000 31000

1000 - 2000 | 29000 | 31000 | 33000 | 35000 37000

f: lugng nudc dung cho viée xa can.
po Ko Wm0 (%)
o,T

Trong do:

+ K, : h¢ sb pha loang khi xa can, K, = 1,15-1,2

+ T : Thoi gian xa can (h)

+n : s6 lugng bé lang

+ W, : dung tich phan chtra can (m’)

2.5.3 B¢ ling ngang:

Bé lang ngang c6 dang hinh chit nhat, c6 thé lam bang gach hoic bétong
cot thép.

Str dung cho cac tram xtr Iy ¢6 Q > 300 m’/ngd ddi vai truong hop xir 1y
nude c¢o dung phen va ap dung vai cong suat bat ky cho tram xtr Iy khong dung
phen.
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Hinh 2-24: So do cau tao bé lang ngang

(1) Ong dan nudc tir bé phan ing sang
(2) Mang phan phdi nudc

(3) Vach phén phdi dau bé

(4) Ving ling

(5) Vung chura can

(6) Véach ngan thu nude cudi bé

(7) Mang thu nudc

(8) Ong dan nudc sang bé loc

(9) Ong xa cin.

* CAu tao bé ling ngang gdm 4 bd phan chinh :

- B6 phén phan phdi nude vao bé

- Ving ldng can

- Hé thng thu nudc da lang

- Hé théng thu xa can

* Can clr vao bién phap thu nudc da lang nguoi ta chia bé lang ngang lam 2
loai:

- Bé lang ngang thu nudc cudi bé: thudong két hop véi bé phan tng co vach
ngan hodc bé phan g c6 16p cédn lo ling.

- Bé lang ngang thu nudc bé mit: thuong két hop véi bé phan tng cé 16p
can lo lung.

Bé ling ngang thuong chia lam nhiéu ngan, chiéu rong mdi ngan tir 3 +6m.
Chiéu dai bé khong qui dinh. Khi bé c6 chi¢u dai qua 16n c6 thé cho nudc chay
xoay chiéu. Bé giam badt dién tich bé mat xay dung c6 thé xdy dung bé lang
nhi€u tang (2,3 tang).

*Tinh toan bé ling ngang.
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1. Téng dién tich mdt bang ciia bé

Qtt a 2
F=2% (q
3,6, ()

Trong do:

+ Qy : cOng sudt cua tram xt 1y (m’/h)

+u, : tbe d0 ldng ctia hat cdn trong bé ling ngang (mm/s)
+ o : hé s6 ké dén su anh huong cua dong chay réi.

Uy
e
30

o=

Uy

Trong d6: Vy, 14 tdc do trung binh cta dong chay theo phuong ngang
th = K. uo (m/S)

Vi K 1a h¢ s6 phu thudc vao ty so gitra chiéu dai (L) va chiéu cao vung

lang cua bé (Hy).
Bang2-7: Bang xac dinh K va o
L/H, 10 15 20 25
K 7,5 10 12 13,5
o 1,33 1,5 1,67 1,82

Chii y: Khi tinh toan, ban dau gia thiét ty 1& L/H dé tinh toan xac dinh. Sau
do kiém tra lai.
2. Chiéu rpng ciia bé ling ngang
sy ™
Trong d6: + Hy : chiéu cao ving ling cua bé (m) , Hy=2,5 + 3,5m
+ N : SO bé ling
3. Chiéu dai ciia bé
L= 3 (m)
4. Tinh todan hé th(fng phén phéi nwée vao bé va thu nwéc trong.
* Pé phan phéi nudce déu trén toan bo dién tich bé léng, can dit vach ngan
c¢6 duc 18 & dau be, cach tuong (1 +2)m. Poan dudi cta vach ngan trong pham vi
chiéu cao tir 0,3 +0,5m) ké tir mat trén ciia ving chira nén cin khong can phai
khoan 106.
Céc 16 cta ngan phan phdi co thé tron hodc vudng, duong kinh hay kich
thudc canh 50 x 150mm, véan toc nude qua 16 0,2 +0,3 m/s
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—J
| >0,3m
e o o (@) o @) (@) o] 4«
| o o o) @) o O Hy
Y.
| o o © © o © 7Lo,3 +0,5m

Tinh toan:
- Tong dién tich 15
Q 2
Xf, =— m
16 VI6 ( )
Trong do:

+ Q: luu lugng nude vao bé (m’/s)
+ Vi3 : van téc nude qua 16 (m/s)

-S4 15

2 %
Trong do: f; = m; -

* P¢ thu nudc déu, c6 thé dung hé théng mang thu nuéc & cudi hay hé

thong 6ng cham 18 thu nudc bé mit. Bé lang ngang thu nudc & cudi ding mang
thu nudc nhu may phan phdi & dau bé. Nudc sau khi ling qua tuong thu cé 16
vao ngan thu dé din sang bé loc. Bé rong ngan thu co thé bang hoic nhé hon
ngan phan phéi. Toc d6 nudc qua 18 tuong thu V<0,5m/s.

Déi voi bé ling ngang thu nude bé mit phai thiét ké mang theo hoic dng
c6 16 chay ngap. Puong kinh 16 dig > 25mm, véan tdc nudc chdy qua 16 Vi3 =
Im/s. Toc d6 nudc chay cudi mang hodc éng Vs = 0,6 +0,8 m/s. Mang va dng
phai chat trén 2/3 chiéu dai ciia bé ling. Nudc tir mang hodc 6ng phai ty chay vao
méng chinh. Khoang cach giira cac truc mang hodc dng khong qua 3m, cach t6i
tuong bé tir (0,5 + 1,5)m.

Luu ¥: dng din nudc vao bé, éng phan phdi va dng din nude ra khoi bé
lang phai tinh toan voi kha ning dan duoc luu luong nude 16n hon luu lwong tinh
toan tur 20 - 30%.

5. Tinh todn hé thong thu va xd cin bé ling

Cian ¢ bé ling ngang thudng tap trung & nira dau cua bé. Vi luong cin 16n

nén viéc xa cdn rat quan trong. Néu xa can khong kip thoi s€ lam giam chiéu lang
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cua bé. Mat khac can co6 chira chat hitu co, khi 1én men tao nén bot khi lam pha
v& bong cin va van duc nude da lang.

- X4 can bang co gioi

Dong co dién

Hé thong gt cin

Hinh 2-26: X cdn bang co gidi

Bé lang phai thiét ké dung tich ving chtra va nén can theo kich thudc cua
thiét bi xa can.

* Un: C6 kha nang tu dong hoa, co gidi hoa

* Nhwgc: Chi phi dién nang. {t kinh té.

- X4 cin bang thuy luc: Hé thong thu cin bang dng hodc mang, dam bao xa
30-60% lugng cédn trong thoi gian 20-40 phut.

| v | |
i |
Z z =9 [
D
3m

Mang xa c6 15 Mang xa c6 16

Hinh 2-27: Mang thu can

Day bé lang giita dng hodc méang thu cin phai ciu tao hinh ling try, véi goc
nghiéng cta cac canh 45°.

Khoang cach gitra cac truc mang khong 16n hon 3m.

Van tdc cua cin & cudi 6ng hodc mang khong nho hon 1m/s, van tde qua 16
Vis = 1,5m/s; duong kinh 16 djz > 25mm khoang céach giita cac tim 16 300-350m.
Zfy

= 0,7 vo1 muc xa can 50%.

éng (mang)

Nguyén Lan Phuong 64



Bai giang : XU LY NUOC CAP

xf . .
—1 _=10,5 v&i mic xa can 60%.

éng (méang)

* X4c dinh lugng cin da lang trong bé

We _ T.Q,t.(Cmax —m) (m3)
NG,

Trong do:

+ T: thoi gian 1am viée giita 2 1an xa cdn (h) (6-24 gid - khi xa cin bé van
lam viéc binh thuong.

+ N : S6 lugng bé ling ngang

+ m ham luong cin con lai trong nude sau ling (10 -12 mg/1)

+ 8y : ndng do trung binh cua cin di nén.

+ Cpax: ham lurgng cin trong nuédc dua vao bé lang.
Coax=Co, +K.P+0,25M + L, (mg/l)

Trong do:

e C, : ham luong cin trong nude ngudn (mg/1)

e P : liéu lwong phén tinh theo san phdm khong ngdm nuée (g/m’)

e K : d6 tinh khiét ctia phén

Phén nhom sach K =0,55
Pheén nhom k¥ thuat K=1,0
Phén sit clorua K=0,8

e M: D6 mau cau nude ngudn theo thang platin - coban
e L, : lidu luong voi kiém hoéa nude (mg/l)
* Luong nude dung cho viée xa cin ling
pKe W40 (%)
Trong do:
+ K, :hé sb pha lodng can - K, =13 + 1,5
+ E : thoi gian 1 1an xa cdn (h), t=8 - 10’
2.5.4 Bé ling 16p mong:
Bé lang 16p mong c6 ciu tao giébng nhu bé ling ngang théng thudng, nhung

khac voi bé ling ngang 1a trong ving ling cta bé ling 16p mong dugc dat thém
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