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GREEN EYE ENVIRONMENT

CHUONG 2. TINH TOAN THIET KE CAC CONG TRINH XU LY NUGC THAI
(TT)

2.6 TUYEN NOI

® Diau mdJ, chit ndi = 16p mang phéi bé mit = ngin cin qt hap thu O tir K* vio nudc & 4nh
hudng gt tu 1am sach;

® Bit kin 16 rdng clia vat liéu loc trong bé loc sinh hoc;
® Ph4 hdy cau triic biin hoat tinh trong bé buin hoat tinh;

® GAay kho6 khin cho qud trinh 1én men cin.

SO PO HE THONG TUYEN NOI GIAN AP - XU LY NUGC THAI
AIR DIFFUSED FLOTATION (ADF)

Nuéc thai

—_—
——
Bon
khuéch
tan |||
Khi H
nén %
HE '
Bom tuian hoan

Van diéu 4p / M4ng thu cin

TS: Nguyén Trung Viét 2-27
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2.6.1 Nguyén Tic

© pn< pn F ndi;

® Hat keo va nhii tuong = khong ling, khong ndi;

© Van tdc ndi cla hat € kich thudc, KLR va dd nhét Re
© Trong viing Re < 0,25, van toc hat ndi:

(p,— p )xd?xg
18 x u

S

© Van tdc hat ndi c6 tinh dén sy cin trd clia pha nhe:

V.:st@yn+3y)
S Su, +2u

= VS' : van toc ndi 1én cla pha nhe;
= p, : Khoilugng riéng clia pha nhe;
= U, : DO nhdt clia pha nhe.

2.6.2 Thiét Bi Tach Dau

» Ham lugng dau > 100 mg/L = bé tich dau.
= Chiéu dai lam viéc cta bé tich dau
*

L=a><V—><h
V

S

> a :hé so tinh d&€n do chiy rdi cla bé, € v'/V,
>V /Vy=15 % a=1,65;

F> v /IVy=10%a=1,5;

v~ :van toc tinh todn ctia dong chay;

» h :chiéu siu lam viéc cta bé.

= Van téc nu6e trong bé tach dau ~ 0,005 - 0,01 m/s;
= Hat dau d = 80-100 pm » van téc ndi = 1 - 4 mm/s;
= BE€ tdch diu ngang:

~thudng c6 2 ngin;

»-Chiéu rong cla ngin tich diu=2 -3 m;

»Chiéu sau 16p nu6c = 1,2 - 1,5 m;

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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»HRT > 2 gid).
2.6.3 DAF (DISSOLVED AIR FLOATATION)
& Thé tich khi cung cip : Khéi lugng chat rin can xi 1y
A Kg khong khi cung cAp/ngay
S Kg chit ridn trong nudc thdi/ngay
& A/S thay ddi theo loai SS trong NT @ xd = thuc nghiém

© Khong tudn hoan

A 13s(fP- 1)

= s, : D06 hoa tan ciia khong khi (mL/L);

»w f :Phan khi hoa tan & 4p suit P, thudng f = 0,5-0,8;
= P : Ap suit (atm);

= S, : Nong dd chat rin (mg/L);

= 1,3: Khai lugng riéng ctia khong khi (1,3 mg/mL).
© Tuin hoan

A 1,3 so(fP — )R

» R : Dong tuin hoan (m’/ngay);
»= Q : Luu lugng nudc thai (m*/ngay).

sa (mg/L) 29,2 22,8 18,7

15,7

°C 0 10 20

30

© Toan bo nudc ti€p xtic vdi 4p suat khi;

© Hinh thanh bot khi;

© Ap dung dudc & miic 4p sudt trung binh.

® C6 thé bi dnh hudng bdi qud trinh x40 tron trong bé.

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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HE: THONG TUYEN NOI DAF - KHONG TUAN HOAN

© 10-25% nudc sau xit Iy dudc tudn hoan lai binh tao 4p;
© Bom nudc sach nén han ché€ nghet bd phan phoi khi;
© Qud trinh tao cin - bot khi ndi khong bi 4nh hudng.

® Kich thudc bé 16n vi Q = Q (NT) + Q(tudn hoan).

HE THONG TUYEN NOI DAF - CO TUAN HOAN
© Tinh dién tich bé tuyén ndi dva trén:

» Cudng d6 khi 6 - 10 m*/m”.h;

= Thdi gian tuyén ndi: 20 phiit.
© Pudng kinh bé tuyén ndi (D):

= Van tdc nude trong bé tuyén ndi, thudng U = 10,8 m/h;
= HRT =5 - 7 phit.

D. |2Q
7U

© Pudng kinh bé tuyén ndi két hgp bé ling (Drn.p):

Dry_ = ;TQ"' D*
0

= Up: van tdc nudc trong ving ling, thudng Uy = 4,7 m/h.

© Kich thu6c co ban cia bé tuyén ndi két hgp bé ling

Ning suit Phan tuyén ndi Phin ling
(m’/h) D (m) Chiéu cao H (m) Dyt (m) Hono (m)
150 3,0 1,5 6 3
300 4,5 1,5 9 3
600 6,0 1,5 12 3
900 7,5 1,5 15 3

TS: Nguyén Trung Viét 2-30
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2.6.4 TUYEN NOI BANG SUC KHi QUA TAM SU - KHURCH TAN BANG VAT LIEU

XOP

® Kich thudc bot khi R = 6.(r*.0)"
= 1: k/thuée 18 = 4 - 20 um; Quhong kni = 40 - 70 m*/m> h
X o sic cdng bé mit cia nudc; HRT = 20-30 phat;
= H=1,5-2 m; 4p suit khong khi = 0,1 - 0,2 MP,,

2.7 LOC (FILTRATION)
2.7.1 Céc dang thiét bi loc
Thiét bi loc dp luc

= Dung 4p luc @€ tich nuc = Thiét bi loc 4p luc;
= Dung chan khong dé tich nuéc = Thiét bi loc chan khong;
© Thudng dung dé khir nu6c cia bun tit HTXLNT.

2.7.2 Thiét bi loc duéi tac dung cia trong luc

= BE€ loc cdt nhanh (Rapid sand filter)
= Bé loc cdt chim (Slow sand filter)
© Vit liéu loc st dung 1a cét, than hoat tinh,...

2.7.3 B& loc cham
= Loc nudc thai khéng qua keo tu -tao bong;

= Téc dd loc € SS:
& SS <25 mg/L = v=0,2-0,3 m/h;
* SS=25-30mg/L # v=0,1-0,2m/h.

= Rita loc 1 [An/thdng or 3 [An/thdng = b 16p cdt 50-80 mm;
= Ldp cdt = 600 - 900 mm, néu < 400 mm = bd sung cat mdi;
= Hiéu qua e sy hinh thanh 16p sinh khdi trén 16p vat liéu loc;

© Kha ndng lam sach cao;

© Nudc sau loc ¢6 ham lugng Silica, Fe, Al thﬁfp;

© Khong can x1t 1y so b, trir mdt s6 t/hdp c6 qua qt 1ing;
© Khong tiéu ton héa chat;

© Van hanh don gidn, chi phi v/hanh va bdo dudng thap;

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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© C6 kh4 ning khir vi sinh vat tot;
© Chu ky rta loc lau.

® Do Q qua tbi thap = ton dién tich, chi phi dau tu cao;
® Hiéu qua khtt mau thap;

® Hiéu qud khit @6 duc thap d/v NT cé do duc > 40 NTU;
@® Thudng gdy mui do qua trinh phan hiy sinh hoc.

2.7.4 B€ loc nhanh

= Thudng diung trong HTXLNT gom:

é NT = SCR = Bé€ ph/iing = Bé tao bong = Bé 1ing 2 = BE loc nhanh

é NT = SCR = Bé keo tu tao bong @ Bé loc nhanh
= Van tdc loc tir 5 — 15 m/h;
= Chu ky rira loc rAt nhanh: 11an/12 gid hoic 1 [an/24 gio;
x Ria loc = P? rita ngudc, lugng nude ding = 3-6% nude XL.

S& liéu dién hinh trong TK bé loc hai or nhiéu 16p vat liéu loc

bic tinh Gia tri
Khoéng Dién hinh
Loc hai 16p
* Antraxit
- Chiéu siu, mm 300-600 450
- Kich thude hitu hi€¢u, mm 0,8-1,0 1,2
- Hé s6 dong déu 1,3-1,8 1,6
* Cat
- Chiéu siu, mm 150-300 300
- Kich thuéc hitu hi€éu, mm 0,4-0,8 0,55
- Hé s6 dong deu 1,2-1,6 1,5
- Téc d6 loc, I/m”.ph 80-400 200
Loc nhiéu 16p
* Antraxit (16p trén ciing cia moi trudng loc 4 16p)
- Chiéu sdu, mm 200-400 200
- Kich thude hitu hi€éu, mm 1,3-4,0 1,6
- Hé s6 dong déu 1,5-1,8 1,6
* Antraxit (16p thr 2 cia moi trudng loc 4 16p)
- Chiéu siu, mm 100-400 200
- Kich thude hitu hi€¢u, mm 1,0-1,6 1,2
- Hé s6 dong déu 1,5-1,8 1,6
* Antraxit (16p trén ciing cia moi trudng loc 3 16p)
- Chiéu siu, mm 200-500 400
2-32
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- Kich thuéc hitu hiéu, mm 1,0-2,0 1,4
- Hé s6 dong déu 1,4-1.,8 1,6
* Cat
- Chiéu sadu, mm 200-400 250
- Kich thuéc hitu hi€u, mm 0,4-0,8 0,5
- Hé s6 dong déu 1,3-1,8 1,6

_ 0’242(d 60% )1182 x|paloe =2 I

r 0,88

u

& Van tdc loc tinh theo cong thic thyc nghiém
= deo%
= p. KLR cua cat (kg/m3 );
= pn  KLR ctia nudc (kg/m’);
» u Do nhét ciia nude (Pa.s);

& Thai gian loc

TOn that 4p suit cudi clng c6 thé

chap nhan

Ton that 4p sudtqua bé loc

Gi6i han chat lugng nudc sau XL/

Chat lugng nuée sau XL va tén that 4p suat

Chat lugng nudc sau

Thai gian hoic thé tich loc nudc

PO THI XAC PINH THOI GIAN LOC

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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2.7.5 Pac Tinh Vit Liéu Loc
Loai Vat Liéu Loc

. Cat thién nhién;

= Than anthracite nghién;

= Quing sit tif nghién;

= Than hoat tinh dang hat;

= Vit liéu tC;ng hogp - hat nhya;

» Cdc vat liéu khdc (than cui, xo dira, ...).

Kich thuéc hat

Pudng cong dic trung % khdi luong hat di qua 16 ctia hé ray chuin.
= 100 g vat lidu - sy 4 h, 120°C - 1am ngudi;

= Ry qua chudi gom nhiéu ray c6 kich thu6c khac nhau;

= Ghi lai khoi lugng vat liéu dudc gitt lai trén moi ray;
= Tinh khoéi lugng vat liéu di qua mdi ray.

Sau khi n\ghfén
>
{av]
S
©
<
g Cat luu triy]
2. 60% At T
- (trudc khi
& nghién)
50
E
=
s 10%
<=
—
N
P10 P6O Kich thuéc 16 I'ﬁy
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C4t tu nhién c6 thé:

® Tho;

® Min; Phéi loai b nhitng phan nay khdi
® Rat khong dong nhat | vatliéu loc

» <Pjp » Qud min;
> > Peo > Qué tho.

Lya Chon Vit Liéu Loc

# Hinh dang hat;

# Do rdng (khodng 0,4);

# Tinh hoa tan;

# Tinh dé v&.

Cac Phuong Phap Loc Cat Nhanh

Loc Truc Tiép

) Bé
Nudc can XL/ / Loc

// Nhanh

© Ap dung khi nudc can xit Iy ¢6 ham lugng ciin 10 Iting thap;
© Chat lugng nudc it bi€n ddi trong nim.

Loc nudc di qua keo tu- tao bong va ling
2.7.6 Phuong Phap Ria Loc Pdi Véi BE Loc Nhanh

¢ Rita ngugc biing nudc k&t hop vé6i rita bé miit;
¥ Rira ngudc bing nude két hgp vdi khi.

Chon Phuong Phdp Rita Nguoc

Nudc sau XL

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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Dua trén:

® Kich thudc vat liéu loc (VLL): VLL tho khéac véi VLL min
@ Hinh dang VLL: dang tron dé rita hon géc canh or phing
® Ty trong VLL: ty trong cing cao, v/tdc ngugc dong cang 16n
@ Chat lugng nudc
® St dung chit keo tu: loai va ndng dd chat tao bong #

< tinh dinh bam 1én bé mit hat #;

& dac tinh bong cédn.

Cdc phuong phdp rita nguoc

d Rita Chi VGi Nude
& Lam gian 16p vat liéu loc 15-50%;
@ VLL di chuyén 1én xuéng < 16p mang bam trén bé mit
@ Khic phuc bing rira bé mit.

¥ Rita k&t hgp dong thdi nuée - khi, khdng 1am gian 16p VLL
% Van toc dugc duy tri trdnh gidn nd 16p VLL;
@ L6p VLL dugc xdo tron bang khong khi;
@ C4t dugc duy tri 6n dinh, 16p bé mit bi pha v& hoan toan bdi khi.

& Rtta khi - nudc ndi ti€p nhau
@ Tranh that thoat VLL (c4dt min, than hoat tinh, anthracite);
@ Suc khi d€ tiach cin bin bam trén bé mit VLL;
@ Rita biing nudc.

® Qt rira ngudc tiéu thu 5 - 10% nudc da xu ly;

© Keét hop rira khi - nude gidm duge 20 - 30% lugng nudc.

7

Bot khi
v

Khong khi

TS: Nguyén Trung Viét 2-36
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Rita Bé Miit

2.7.7 C&i Tién Qua Trinh Ciia B& Loc Nhanh
¢ Dya Trén VLL
@ Qua trinh loc qua mét 16p VLL tho;

@ Qt loc qua hai 16p VLL;
® Qt loc qua nhiéu 16p VLL.

Z IR

NudSc sau
loc

Loc qua mét I6p VLL

TS: Nguyén Trung Viét 2-37
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Nudc sau
loc
Loc qua hai 16p VLL
Z IR
7
%s
Zié Nudc sau
%“ loc
é

Loc qua nhiéu 16p VLL

LOC QUA HAI LGP VLL (DUAL MEDIA FILTRATION)

= St dung hai loai VLL khdc nhau
& phan tang khi rita loc;
< VLL min nim phia trén, tho nim phia dudi
@ Khir chat ran trén bé mit;
« Khong st dung hét toan hiéu qua clia b 16p VLL;
& Tén that 4p sudt cao hon;
@ D& xuat hién 4p suit am. ¢

= VLL phai khéc kich thudc va ty trong;

= VLL nhe hon, 16n hon G trén (VD: anthracite p = 1,35-1,7);
= VLL ning hon, min hon § dudi (VD: cat p = 2,65-2,70).

% Lua chon VLL dé tranh hién tugng tron 14n cdc 16p VLL.

TS: Nguyén Trung Viét 2-38
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UU PIEM

© Cong suat > TB loc don 16p tir 2 - 3 Ian;

© N dién tich bé mit loc;

© C6 thé hoat dong vé6i tai trong chit bdn cao hon;

© Dé dang ldp dit - nang cap bé loc nhanh;

© Sip x&p hat tir thd =» min theo chiéu dong chiy;

© St dung hiéu qua toan bd 16p VLL va sudt thdi gian loc.

PHAN LOAI THIET BI LOC HAI LOP VLL
Theo Chiéu dong chay:

¢ Loc ngugc dong;
¥ Loc hai chiéu.
é Loc ngugc dong

= VLL tir thd = min theo chiéu dong chdy;

& Nudc loc duge dua tir dudi 1€n;

® Khi t6n that 4p luc > dp luc clia khdi VLL = giin 16p VLL
@ Tranh bing cdch d6 mot 16p sbi trén 16p cit.

& Loc hai chiéu

@ Tranh gidn 16p cét loc bing 4p sult loc xudi dong;
@ Nudc dua vao thi€t bi theo chiéu tir trén xudng va tir dudi 1én
& Nudc sau loc dc thu bGi HT thu nuéc loc & gitt 16p VLL;

® Téc do loc tir trén xudng chAm hon do:
¢ hién tugng phan tang 16p VLL;
¥ Tdc loc & 16p VLL min phia trén. ¢
© Hai 16p VLL.

Dua Trén Van Téc Loc
® Loc v6i van toc khong ddi;

@ Loc véi 4p suat khong ddi;
® Loc v6i van toc gidm dan.

TS: Nguyén Trung Viét 2-39
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‘—> Khi thai

Thoat nuGc
rua loc
D<]| —

X
Nuéc can X
XL

Nudéc sau
D — -
loc

HT thu
nudc

—— K(lEHg

N /7 ki

Thiét bi loc hai chiéu, mot 16p VLL

Loc Véi Vin Toc Khong Dot

< Van hanh bé loc nhanh ¢8 dién;

@ Gidm 4p suat on dinh;

@ Van tdc loc khong d6i dudc khong ché biing van;

& Khi VLL bi tic, van dugc mé dan dé bdo ddm V = const.
® Can hé thdng diéu khién van tdc tinh vi;

® Chat lugng nudc sau loc khong tot.

TS: Nguyén Trung Viét 2-40
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Loc vo1 ap Suat 1 oc véi toc do
> khong doi gidm dan
=
Q
= Loc vGi toc
Q A A Q.
< do khong doi
Q-

S
Q
Yo
-
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