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o O thi win cbn c6 4 khiich san, hai khéch san ¢6 sic chifa 500 ngwdi va 2
khich san con lai ¢6 s chifa 700 ngudi. Tiéu chuéin thodt nude ddi véi

Chuong 4

‘TINH TOAN THIET Kf
; HE THONG XU LY NUGC THA]
- CHO THI TRAN 46.000 DAN

LY. NHIEM VU THIET KE VA CAC $3 LIEU cd 3

frong qui hoach phAt tri€n kinh (& x4 hoi, d5 thi h6a va bio vé mé; trudng
ith Kién Giang ¢6 k&€ hoach xiy dung mdt thi trdn mdi hién :iai nhim :Iaip;
i'ng ¢ic nhi€ém vy chién Iwde cia tinh: du lich, thuong mai, di.ch vu, cdng
ighi€p vi an ninh quéc phdng. -

m trdn mdi c6 én 1 “Phuc Hi€u” nim canb by bién. Yéu cdu thict k&
am xit Iy nitde thai clia thi rdn v6i cdc 56 lidu dude cung cip nhy sau:

:ﬂih.sﬁ' ctia Thi trdn Phwde Hidu: 46,000 din, trong d6 c6 44.000 din séng
trong kliu vitc c6 hé thdng thodt nwde véi tidu chufn thodt nude q = 160
litng.ngd va 2.000 din d ngoai & khdng 6 hé thdng thodt nude. O phia
Tay thi trin ¢6 mdt nhd miy ché bi€n hii sin xust khiv. Ly lwgng nude
thdi ciia nhi mdy: Q., = 1400m*/ngd. Sau khi xit If cuc bd, nude thai cia
nha mdy dge x4 di€u hda vio hé thdng thodt nwdc chung,

Chit lugng nude ﬂ]ii cong nghi€p (sau x 1§ cuc bd) nhi sau:

- Ham lugng chit 1o limg : Caa =340 mg/L;
- Nhu cau oxy sinh héa hoan toin : NOS2p= 364 mg/L.

cdc khdch san nay 13: q,= 250 L/ng.ngd.

e Nudc thii chung ciia thi trdn Phudc Hi€u sau khi xi If can dat cic tidu

chuin cd bdn nhy sau:
- Ham ludng chit ld liag :C, < 20mg/L;
Nhu cAu oxy sinh h6a hodn toan NOSz 1L < 15 mg/L;

vi sau d6 dudc x3 vao bién Kién Giang.

e Nhiét d) trung binh pim ciia khong khi tai khn vire dang x€ét 12 26°C, nhé
ah#t 13 21°C va ién nhdl 1a 35,2°C; .

« Nhiét do trung binh nim cda nude thai 13 25°C;

s D&t dai & khu viie dang xé&t thude loai ddt 46 vang. Mifc nudc ngim § day
vio khodng Tm.

42. XAC PINH CAC THONG $O TiINH TOAN

X4c dinh cic thong s8 tinh todn cia nhiém vy thi&t k& dang xét gém 4 ndi
dung chinh nhu sau:

4.2.1.

X4c dinh hvu lugng tinh todn;

X4c dinh ndng d6 ban cilia mrde thii;
Xdc dinh din s6 tinh todn;

Midc db cén thiét xi 1y aude thai.

Xic dinh luu lugng tinh toén cla cdc loai nudc thai

Nuiie thai sinh hoat

Luu Iwgng nuée thii rung binh ngay dém & kha vye o6 he théng thodrt pude
. ditge x4 c dinh theo cong thic:

_9xN _160x 49000 _ 640 m3/mgd
1000 1000

Q
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Trongd6: q = Tiéu chudn thodt nue & khu virc ¢6 hé thing thost nude.
q = 160 L/ng.ngd; !
N = Dﬁnsﬁmikhumcﬁbéﬁngﬂloiln!ﬂc,bf:mdﬁn

Lwu Itgng nude thii trung binh ngay & é
| Y d8m & khu vire khéng c6 hé thé,
thdi duge xdc dinh theo cdng thite: - RS

Q _g. %N, _ 30x2000
* 7 1000 1000

Tiéu chuin thodt nudc d8i véi nhitng khy vue khdng c6 hé thong
ll:fnﬁt e, go =25 + 30 Linp.ngd, chon gy =30 L/ng.n gd;
Ne = Dans8 3 khu vite khéng c6 hé théng thodt nude, N, = 2000 din,

Nude thai ciia khéch san

=60m’/ngd

Trong dd: gq,

Luu Iwvang nwe thii cia 4 khich san dude xdc dinh theo céng thie:

0, =3 XN, _ 250(500x2+700x2)
k}.. —_—
1000 1000

Tiéu chudn thoit nude cda khich
san, (; =250 Lin d;
Tong s& ngudi & 4 khach san. =

= &00 m"’fngd

TI'IJIIE d6: g
N,

Nudc thai cdng nghiép

Luu lvgng nurde thii cdng nghié€p trung binh ngay dém; Q., = 1400 nﬂ"ngd vi

lvu Iigng trung binh gid: Q, =-'j—zu_ =5833m’h

Xic dinh cdc I lwgng dic trung

:L: dﬁwxﬁ; ﬂinh]; cdc lvu lugng nude thii dic trung ciia-nhiém vo thigt k&
J¢ thire huén bang cdch 13p bang t6ng hap cdc loai nude thai t .
dd néu & chudng 3 (Bang 3-3), | PRSI

* Luu hwgng nue thii trung binh ngay dém
Qu=Qa+ QG + Qi+ Quy = 7040 + 60 + 600 + 1400 = 9100 m’/ngd

¢ Luu fgng trung binh giiy:
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o Q. 9100
R 24 24

=379,17 m’/h

e Lun ludng trung binh gidy:

Quy 37917
= =—--=10533 L/
Qﬂu 3*5 3-5 '3 3

s L luong 16n nhét giy 1y theo bing Wng hgp hwu lugng nhy di néu §

trén, vi du:

Quxy =684m°/h

va lwu lugng I6n nhdl gidy:

Qe 684 |
Ql‘ml.ﬁ- g‘ﬁ 3’6

¢ Luu hrgng nhd nhil gid 13y theo'bang tdng hdp lwu lwdng, vi du:
Qumion = 283 m°/h

e Luu lrdng nhd nhilt gidy:

_Quinn _ 283 _ 011y
thﬂ.s — 3,6 W 336 - ' 5

4.2.2. Xic dinh ham higng bin ciia nuiéc thii theo chit lo liing va theo
Nhu fgu oxy sinh hda Nﬂ.‘jgp

Ham higng chit 10 ling

Ham ludng chilt g hing cla nudc thii sinh hoat 3 khu vuc cé hé thong thodt

nuidc:
_ nx 1000 _ 55 %1000 =34375me/L
q

Lugng chit 1o liéng tinh cho mét ngudi rong ngay dém 13y theo didu
6.1.6 (TCXD-51-84), n = 50 = 55 gmg.ngd, [iy n= 55 g/ngngzd;
Tiéu chufn thodt nudc & khu vic c6 hé thdng thodt mde, g = 160

L/ng.ngd.

Ca

Trong dé: n =

4 =

T e o 11T



240 . Phdp thut hai - XU LY NUGC THAT DO THI VA KHU DANCTT

Ham Itgng chit 10 lémg cda nudc thii sinh hoat & khu virc khong c6 hé thong
thodt nudc:

_n, x1000 _13,75x1000
30 30

Trong d6: n, = Ludng chitldling cia nude thii sinh hoat 6 kho vere khong cd hé
théng thodt nudc, 16y biing 25% n, tic bing 0,25 x S5 = 13,75
ging.ngd;

qo = Tiéu chudn thodt nude & khu vire khong cd e théng thoit nudc, o
= 30 L/ng.nad.

Ca

=453 33 me/L

Ham lugng chit 1o litng cda nwde thii § khich san:

C _ 0y x1000  55% 1000

=220mg/L
ks q, 250

Trongdé: n, = Lugng chitI6 limg ciia nudc thii khich san thuse khu vife co hé
thdng thodt nude, 0, = 55 g/ng.ngd;

q = Tiéu chudn thodt nude cita khich san, g, = 250 L/ng ngd.
Ham hrgng chit 1o ling cda nudc thii cong nghiép: C., = 340 mg/L.

Va cubi ciing, him Iugng chit id hing cdia hdn hdp nude thii din d&€n tram x
¥ tdp nung s& Ja:

o - 343,75 x 7040 + 458,33 x 60 + 220 % 600 + 340 x 1400
o=
2100

=335,78mg/L

Ham lugng NOS,,

* Ham lugng NOS;, clia nude thdi sinh hoat & khu vate ¢6 hé thong thodt
nudc;

Nyos 1000 35x1000
L:Il —TOE L =
q 160

Trong 66: nnos = Ludng NOSy, clia made thii sinh hoat & kb vie o6 hé thdng
thodt nwe tinh cho 1 ngusi trong ngay dém, 15y theo Didu 6.1.6
— TCXD-51-84, s = 30 = 35 g/ng.ngd. Chon nnos = 35
gfag.ngd.
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* Ham hrgng NOS,, clia nude thii sinh hoat & khu khéng ¢é hé thdng thodt
nudgce:

L, = “;gsm“ 1000 _ 8,75 %1000
d,, 30
Trong do: 0y, = Eugng NOSy, cia nide thii d khu vite Khong ¢d hé thong thodl
nuGe tinh cho m{1 ngudi trong ngay dém, Oy = 25% npes = 0,25
X 35=48,75 ging.ngd.

= 291,67 mg/L

* Ham lugng NOS,, ciia nude thdi khdch san:

 Myps %1000 351600
' q, 250

L, =[40mg/L

| * Hiam ledng NOS;; clia nude thdi cdng nghiép sau khi xit Iy cuc bii: L., =
| 364 mg/L.
¢ Ham lvgng NOS,, cita hén hdp nwde thdi din dén tram xit 1¥:

_218.75% 7040 + 291,67 x 60 + 140 % 600 + 364 x 1400
G100

ki =23638mg/L

4.2.3. Xic dinh dan s6 tinh todn

* Din s tinh todn theo chit 16 litng dude xdc dinh theo cdng thie:

Ny=N+N,=N+ CaxQu 48400 + 34ﬂ;51 Raus. 5 57055 ngutn
n

~ Trongdé: N = Téngdin sd ciia thi trin: N=44000 + 2000 + (500 x 2 + 700 x 2) =
48400 nguri; '
Ny = Déansd wong disdng theo chit id limg;
n = Ludngchilld hing tinh nfong duong cho mdt ngudsi, n = 55 g/ng.ngd.

s Din 56 tinh todn theo NOSy,:

Nyos, =N+ Za*Qan _ ygq00.

364 = 1400
Oyos 33

= 62960 ngudi

Trong d6: nnos = Ludng NOSy, tinh tudng Sudng cho mét ngudi, myes = 35 gfng.ng¢
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4.2.4. Mifc d’q can thiét xi Iy hﬁn hop nudc thai tride khi x3 vio
nguon nudc

-

e Him luong chdt Io litng sau xit Iy cAn dat <20 mg/L;
¢ Ham lugng NOSy; sau xi¥ Iy cdn dat <15 mg/L..

43. LUA CHON CONG NGHE XU LY NUGC THAI VA TiNH TOAN THIET KE
CAC CONG TRINH PGN VI

 4.3.1. Lua chon céng nghé x:'i'f}? nuoc thai

Sd d8 cong nghé va thinh phan cic céng inb ddn vi cia tram x¥ 1§ nudc
thdi dudic iva chon phu thuéc vao:

o Céng suftciia tram x@ Iy; .
¢ Thinh phin tinh chii ciia nudc thai;

e Diéu kién cu thé cda dia phudng;

e Mifc d6 cin thigt xit 1y n_u‘ﬁc thai....

San khi cin nhic cic yéu 1§ c-:‘jr li&n guan, chon sd db cong nehe ram xu.' Iy
nude thii phuc vu cho tnh todn thi€t k&€ cdc cong trinh doa vi nhy 3 Hinh 4-1.

4.3.2. Tinh fodn cdc cdng trinh don vi

Ngiin tiép nhin

Ngin ti€p nhin duge tinh todn tudng to nhi d3 gidi thicu & cdc phin trude.
K€t qua linh todn ngan GEp nhdn dng vdi lvu Ivdng trung binh gid Quws =
379,17 m’/h nht sau:

e Chon 2 8ng 4dp huc vdi duting kinh mdi 6ng 250 mm;
e Cic kich thudc cd bdn cia ngan ti€p nhan nhv sau:

H = 1300 mim k =400 mm b =500 mm

H1=1'U'Dﬂmm h|=500nun

A= 1500 mm
B = 1000 mm

1 T e e
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F
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BIEN TAY

HINH 4-1. '
S0 db tinh todn cong nghé tram xit I nudc thii thi trdn Phudc Higu 46,000 din it dung
Biophin cao 12i (Q = 9100 m/ngd).

A= Nudc thai dufa 181 tam x{r 1f; B = Huﬁcﬂﬁmalxﬂj"xamhlénTﬁ}r
C = C&n biin 43 dudic 13m rdo nutde -

Ky hidu cog trinh don vi: Ky hifu cdc loai duding Sng: ’
1 Song chin ric; a Réc
2 M4y nghién ric; : b Ric 33 nghién
3 BEling cﬁtchl.'l}'éndﬁmg vong; ¢ Hoén hdp cit — nuéc
4 Sanphdi cét: d Khinén
5 BE ling ditng dat 1; e Clo
6 Biophin cao i; f Cintuoi
7 BE ling dimg dot 11; g «Mang vi sinh vit tudn hodn
8 Ming trin (khi oing); h Ming vi sinh vit dif
9 BE tép xiic; i Cindi lénmen
10 Tramclo; k Khi sinh hoc (Biogas)
11 Tramkhi nén; | Hdinéng '
12 BE d5ng e sinh hoc: r Nudc tmin hoin
13 BE Métan; |
14 S&n phoi bin;
15 Bé chita khi d6t;
16 NG&i hdi
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Chifeniyy 4 - TINH TOAN THIET KE HE THONG XU LY NUDC THAI THI TRAN 46.000 DAN 245

Song chéin rdc — m4y nghién rdc:

inh todn song chin rdc vi Ia chon mdy nghién rdc dudc tién hanh theo
trinh 1 nhw 4 gidi thiéu & chuong 3. .

_ﬁim litgng chit ban cdn lai rong nu6c thdi sau khi qua song chin réc:
& Chitld ling gidm 4%, con lai:

Cyy, =C,, (100 ~4)% = 335,78+ (100 —4)% = 322,35 me/h.

o NOSs gidm 5%, con lai:

L., =L, (100 - 5)% =236.38x (100 - 5)% = 224,56 mg/L

Tinh todn bé ling cAt ngang chuyén dong vong

B€ ling cil ngang chuyén dong vong cling nhu cdc loai b€ lng cat khidc 1am
nhiém vu tich cdc tap chit vo ¢d (chd y&u 1i cdr) ra khoi nudc thdi sau khi da
xit 1y & song chin réc.

Tinh todn b& ling c4t sao cho chi d& cdc hat c4t va cée hat vo <o bi gilf lai
trong bé ¢dn cdc chit 1¢ ling hitw ¢ nhe khdc wréi khoi bé ldng cdt dén cdng
trinh xt 1y 1i€p theo (b& ling dot 1)

Tru6c tién can tink todn thiy tc clia midng din nude thai tir song chin rdc
8&n cdc bé ling cAL.

Miutdng hd ddn nude thai dude chon 13 mucdng hinh chi¥ nhit. K€t qud tinh todn
thily lyc mudng din nue thdi vio titng bé 1ng cdt dwge thé hién & Bing 4-1.

Chi€u diiciia mudng din tif song chin ric d&€n bé ling c4t 12 2,5m.
¢ db cdu tac bé ling cdt chuyén dong vong dudc gidi thidu & Hinh 4-2.

Kich thude cia b€ ling cit chuyén ddng vong & mét s6 nude dude nghién oitu
thi€t k& dinh hinh phu thudc vao cong sudt clia tram xi¥ 1y. C6 th€ tham khio
kich thudc cd bin cia bé ling cdt chuyén ddng vong gidi thidu § Bdng 4-2.

BANG 4-1.
K&t qua tinh todn thiy luc clia mudng din nude thai tif song chin rdc

d&n bé ling cit

Cic thong s thay uc Lun hugne tinh lodn (Lfs)
Quar~= 19072 =95 Quins = 78,6172 = 39,31
B¢ dde thiy huee i 0,002 0,002
Chiéu réng mudng B {m) 0.4 0.4
b6 day H (m) 0.31 0.18
Vin e nirde v (mis) 0.78 0.53

HINH 4-2.

Sa diy ciu lao e ldng cdt chuyén ddng vong.

|- ThiSt bi ning thiiy lire; 2- Ong din cdc chil nfﬁ; 3- Ming ving: 4- Cdc tim chiln
ddnes md nude; 5- Muong din nudc thdi vao: 6- Ong din bin cit 7- Ong din msse
edng tic {phue v cho thiét bi ning thiy hue): 8- Mugng din nude ra.
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BANG 4-2.

Kich thuée co bin clia b€ ling c4t chuyén dong vong

Cong suit Kich thudc ciia b, mm Kich thube cla mdng vong, mm

L) D h b 3 B Thy
25 4000 500 3000 33500 600 500 4% 950
30 4000 500 3000 3500 600 500 450 950
754000 500 3000 3500 600 500 450 950
100 4000 500 3000 3500 600 500 450 950
150 4000 500 3000 3500 600 500 450 950
200 4000 500 3000 3500 600 500 450 950

= = T ———
GHI CHU:
D- Biﬁng'kinh b€, b, - chi€u cao phin hinh tro cda bé: h.- Chidn cao phin hinh néd cia
bé; E-‘Clnéu rong cia ming vdng; by ~Chiéu cao phin hinh chi nhil ciia’ méing vong;
hy- Chi¢u cao phin tam gidc ciia mang vong.

Theo ?ui pham: S& lrgng bé ling cdt khéng nhé hon hai. (fh»:;m 2 b€ va cong
suit cita mbi bé (My theo luu lugng max) s& 12 -

1 ==
< Quixs _ 190 =95 1/s

2 2

Kich thuée tong ting cia bé ling cdt chuyén déng vong:

Kich thude cia bé, mm Kich thitée clia méng v&ng-,mm -
D = 4000 ' B =800
b= 500 hy =500
b, = 3000 h, = 450

Chiéu cao tdng tuf-ng_Eh= 3300mm  Chicu cao téng cong Sh= E‘Eﬁ mm

Tinh todn di_én tich tiét dién wdt cita mang vong theo cong thife sau:l

Trong 86: Quuaxe = Litulugng max ciia nude thii din vao mot bé, Qi .oaxs = 95 Lis;
Vo = T8cdb cila nifc trong mang vong ng véi fuy luong 16n nhit
Trong tdng hgp dang xé1, méng vong hoat dong nbur bé ling
ngang chuyén dong ving, theo Tiéu chudn Xiy ding TCXD-
21-84, Vi = 0.3 m/s.

Chueong 4 — TINE TOAN THIET KE HE THONG XU LY NUSC THAI TH] TRAN 46.000 DAN 247

HT _-_-':;'I!.'I.__I.:-.!_-'.I-a iy g

AL i

Dién tich ti€t di¢n phin hinh tam gidc clia mdng vong:

N sz hy _ n,qxzn.:iﬁ = Oidsm?

@,

Dién tich ti&t dién phan hinh ch@f nhit thim w6t clia ming vong:
m=0—o;=0,317-0,135=0,182 m’

Chiéu cao 18p nude trong phdn hinh chi¥ nhit cia méng vong duge tinh theo

cong thue:

h=%=ﬂi]ﬂ=ﬂ,3m

0.6

Dién tich ti€1 dién v6t clia mang vdng tng véi Iy Iugng nhé nhat:

9o = ©; + B [h — (Hypax — Hata)]
B day rong muong din nwdc thii vio b€ dng vi hu hudng Idn

Trong @6: Hpee =
nhit (Bang 4-1), Hou = 0.31m;
Hoe = Do diy rong muong din nudc thii g voi I lugng nho nhit
(Béng 4-1), Hpis = 0,18 m.
Do do:

Ouse = 0,135 + 0.6 [03 — (031 — 0.18)] =023 m*.

T8¢ 45 dong chiy clia midc thii rong bé ling cdt wng véi lvu ledng min:

Vi - Qumas _ 003031

Hin
Eﬂ'mi

=0171m/s

Trong d6: Q) mins= Lttt Iugng nhd nhit din vao mHt bE: Qs = 78.61/2=3931 L&
hay 0,03931 m'/s.

Vin 5¢ nhé nhit Ve, = 0,171 m/s théa man Tiéu chudn hist k&€ B Vi
20,15 m/s.

Th&i gian nude i [ai rong b ldng cdt chuyén ddng vong dudc tinh theo
cOng thifc:
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L axD, 314x34
[ = v = v 5k = = 35.595
i G 0.3

Trongdo: L = Chiéu daicta bé ling cit theo duting trung binh ca médng ving:
Dy = Buding kinh trung binh ciit b8 : Dypy=D = (03 +03) =4 - 0.6 =
3.4m.

Theo TCXD-51-84 (Diéu 6.3.4) thisi gian nude hwn lai trong b€ ling cil khGng
duge nhé hon 30s khi Iuu lugng 1n nhit. Nhv viy, k&t qua tinh toén cho thiy
1= 35,59 > 30s dat véu céu. -

Ludng cdt ling & bE lang cdL ngang chuydn déng véng dwde tinh theo cone
thife: )

W = PxN;xt 0,02x57055x%]

- — 3
1000 1000 Cha

Trong d6: Ny = Din s6 tinh todn theo chil Io ling. Ny = 57055 ngursi:
P = Lugng cdt gilf lui trong b€ 1y theo Bidu 6.3.5 - TCXD-51-84.
P=0.02 Ling.ngd:
L = Chuky xd cdt. t=1+2ngay. chont= | ngay.

Cét dugce 12y ra khéi bE ling cdt bing thit bi ning thuy lvc mdt lin trong
m{t ngay dém va dan dén sin phdi cil

BE din cdt d€n sin phoi cit bing thidt bi ndng thity lvc, cin pha lodng cdt

~véi nude thdi sau xit 1y vGiti 1& 1 : 20 theo rong lugng c4l.

Lugng nudc edng tic cin thiEl cho thict bi ndng thiy lye dude theo cdng thite:
Qu=We x G x 20= 1141 x 1S x 20= 3423 m'/ngay

Trongdé: G. = Trong lugng the tich ca ¢t : G, = 1.5 T/m".

“Cit ldy ra khdi b€ I2ng cdt ¢6 chia mit lugng nude déne k€, do d6 cin lAm

réo cdt (téch loai nudc ra khdi cat) df da dang van chuyén di noi khdc. Qud
trinh lAm rdo cdt dude uén hanh J sén phoi cit.

'-.'f.Sﬁn phdi it duge tinh todn uring (v nhy da tinh & thi du trude. Nude thu dige

. #if san phdi cit duge diin trd lai tram xi 1y.

-
]
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.
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Ham lugng ban cla audc thidi sau khi qua b€ Iing cdt chuyén déng vong co
gid tri nhu sau:

e Ham ltgng.chil I hing gidm 4%, cdn lai:

Cyy =Cpy (100 -4)% =33235x 0,96 = 309,46 mg/L
e NOSy giam 5%, cbn lai:
Ly, =L, (100 -5)% = 224,56 % 0,95 =21333mg/L

Tinh todn b€ ling ditng dot 1

B& 1dng ding duce lya chon dé tinh todn thidt k& cin of vio cong sudl ciia
tram X1 1§ dudi 20000 m*ned (TCXD-51-84 — Pidu 6.5.1).

‘Nudc thai sau khi qua b€ ling cdt ngang chuyén dong vong dudge din dfn bé

ling ditng dgt I. Nhiém ve clia b€ ling dgt I 12 ling cdc tap chdt phin uin nhd
(chil 1d Wing) dudi dang cin ling xudng ddy be hodc ndi I16n réa mal nwde.

Hinh 4-3 gidi thiu s¢ d6 nzuyén 1y ¢de tao bé line ding dot 1.
Tinh todn b€ ling ditng gm cdc ndi dung sauv ddy:
Dién tich &l dién udt clia Sng trung im dugce tinh theo edng thifc:

Q 0.19 1
I" — | Y - - 5 - m -
vV, 003

Luu lutgne tinh todn 16n nhal, Q.= 190 Lis hay (.19 m ' fse
Toe 46 chuyén donyg ciia nude rong dng rung 1am. 1y khong
16n hon 30 mmi/s (0.03m/s). Pidu 6.5.9. TCXD-51-84,

Trong di: Q...
Vii

nu

Dién tich Gt dién wSt cia bé Kng -:Ti.'l'ng rong mil bang duge tinh theo cone
thife:

o = - 3 0.19
v 0,0008

T

=237.5m

Trong d6: v = T8c 45 chuyén 88ng clia nirde thai trong b ine dtng, v = 0.5 = 0.8
mm/s (Biéu 6.5.4 - TCXD-51-84). Chon v = () 8mm/s hay (0.0008m/s,
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300900
J
]

4320
=

HINH 4-3.
S0 do cu tao bE Ling difng dot L

1- Pudng 6ng din nudc thii vao bé; 2- 5113 trung tim; 3- Miéng loe Ong rung tim; 4-
Tdm hit; 5- Méng vong thu mide sau khi lng; 6- Ong din nude thii ra khai b€ ling
dén cong trinh xit 1§ ti€p theo (Biophin cap ti); 7- mang thu chit ndi; 8- Thanh d3
mang thu chilt ndi; 9- Ong x4 chit ndi; 10- Ong x4 bitn {cin o).

Chitong 4 ~ TINH TOAN THIET KE HE THONG XU LY NUGC THAI THI TRAN 46,000 DAN 954

- _._——_———ﬂ-

Chon 4 bé Iing ding va dién tich m&i b€ trong mit bing sé 1a:

_F+f_2375+633
n

FI =ﬁﬂ,ﬁ'9m1
Trong d6: n = S8 b€ ling ddng, n=4.

Budng kinh clta m3i bé dude tinh theo cong thic:

Dz-JIxF, =J4xﬁ{],9ﬁ ~88~9m

T 3,14
Pudng kinh cila 6ng trung tdm:
P =J4:¢fl =J4x1,533 =
s Y 34

Trong d6: f, = Dién tich i€t dién Sng trung tAm clia 1 bE:
fi=1:4=633:4=1583m".

Chiéu cao tinh toin ciia viing ling trong bé ling ditng duge tinh theo cong
thife:

he=v = t=0,0008 x -1,5 w 3600=432m

Trong dé: 1 = Thdigianlang, t=15h

. Chiéu cao phin hinh 26r cia b€ ling dling dige x4c dinh theo cong thife:

h, =h, +h; =[D;du]iﬁ:[§ﬂ' =(9,ﬂ;ﬂ,ﬁ]xtgsun =5m

Chiéu cao ldp trung hoa, m;

Chitu cao gid dinh cila Idp cin Hag trong be, m;

Bubting kinh trong cla b€ ling, D=9 m;

Puding kinh diy nho clia hinh nén cut, 18y d, = 0,6 m;

Gée nghigng clia 4y b€ lHng so véi phuong ngang, 13y khdng nhd
hon 50° (Piéu 6.5.9 — TCXD -51- 84). Chon o.= 50" .

Chiéu cao cia &ng trung tim iy bing chiéu cao tinh todn clia ving lang va

bing 4,32m. Duong kinh miéng loe ctia dng trung tim 14y bing chi€u cao clia
phin Sng loe va bing 1,35 dudng kinh Sng trung tAm:

)
nnonnon
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d, =h, =135xd=135x142=1917m

DPudng kinh im hit 18y bing 1,3 ldn dudng kinh miéng loec va bing: 1,3
% 1.917 = 2,492m. G6c ngiéng giita bé mit tim hdl so vii mat phing ngang
13y hiing 17"

Khoang cdch giifa mép ngoai ciing cita miéng loc dén mép ngodi ciing clia bé
mil tAm hit theo mat phiing qua truc duge tinh theo cong thife:
L A 4% 019

= Ll = ‘—'1125
v xax(D+d,) 002x314x%(9,0+0,6) "

Trong di: vy = Toe d6 dong nuide chdy qua khe hd gilta ming loc Gng rung tim va
bé mat tim hil, v = 20mm/s. Chon vy = 20mni/s = 0.02m/s.

iy - - * o - g
Chicu cao tOng cong cia bé lang d¥ng sé Ja:

H=h,+h;+h,=h; +(ha+h)+ h, =432+ 50+03=962m
Trong da: hy, = Khodng cich uf mye nide 88n thinh bé. h, =03m.

Him Iugng chat I lime 106i lhu: nudc ra khdi bé ling difng dudge nh theo
cong thic:

= Cw(00-E,) _30946x(100-47) 00
100 100

Trong d6:  C,, Ham lugng chit ks King cla nudc thii din d&n bé Kng don 1
Cyy = 309.46me/L;
Hi¢u sudl ling 15y theo Bing 3-27. Vi C,, = 309.46my/L

vil 10e 30 ldng ¢ia hat I line U = 0.7mmi/s c6 B, = 177

E;

K&t qui tinh Wdn cho thity him lugng chit I 1ng 1r6i theo nude ra khdi hE
ling di¥ng d€n cbng Lrinh X 1¥ sinh hoc Gép theo 14 C = 164mg/L vuot qus
150mg/L nhu di néu & Picu 6.5.3 - TCXD-51-84. Trong trutding hdp nay chon
thém cdng trinh xif 1§ b3 sung: bé d6ag tu sinh hoc d€ ting culing hicéu qui
ling cda bé ldng ditng det 1.

Chittemp 4— TINH TOAN THIET KE HE THONG XU LY NUGC THAT TH/ THAN 46,000 DAN 253

1
R e L T T B
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Tinh todn bé dong ty sinh hoc

BE dong tu sinh hoc la cong trinh lam thodng sd bd 6 thém bin hoat tinh
(hodic ming vi sinh vir) & b€ ling ddt 11, tao difu kién thufin 10i cho gia
doan x& 1y sinh hoc hi¢u khi tiép theo (BE€ loc sinh hoc cao 1di), lam ting hicu

~ su#tling & b ling dot I va gidm ham lugng NOS ciia nwde thii.

BE dong ty sinh hoc ¢6 thé k&t hop vdi bé ling ditng 13 mdt, khi d6 st dung
h€ ling ding dgt 1 vA bd i thém rong d6 ngdn lam thodng sd b — ngin
d6ng tu sinh hoc. Thiréng thi ngdn dong tu sinh hoc chi b6 i & 50% 58 lugng
b 1ing d¢ bdo dim chil lugng bin hoat tinh (mang vi sinh val) 8n dinh.

Trong trudng hdp dang x¢él, ung dung hé déng tu sinh hoc vdi cdc théng sd
tinh todn nhy sau:

e Thoi gian {am thodng d ngin dbng tu sinh hoc I3y biing 20 phit va thii
gian nude Iwu lai 12 20 phat;

» Thue hién tdi sinh mang vi sioh vat. Dung tich bé tdi sinh 1Ay bang 25%
dung tich toan bd ngin lam thodng;

e Liéu hrdng 101 ru eda mang vi sinh vat: 100 + 400 mg/L:

o Higu sudl lang ciia b€ ldng dgt I vdi ddng tu sinh hoc: 65 + T0%,

« NOS;, clia nuéc thdi giﬁm dén 40%. ’
J

Tinh todn bé ling ditng dgt I két hgp vdi déng tu sinh hoc:

Thé tich 1Sng cong ciia bé ddng w sinh hoc trong b€ ling ding k&t hap. tinh
véi 50% hwu litgng linh todn:

W, = Quuen X 1y % 50% = 684% 1,5x 0,5=513m’

Trong d6: Quuey = L luong 16n nhit gid. Quaxy = 684m"/h;
i, = Thdigian ling, t;=1,5h.

Thé tich ngan d6ng tu sinh hoc dudc tink theo cong thifc:
20 .. ;
Wy =Q ey X1 X 50% =684 xﬁxﬂ,a =114m
Trong d6: 1, = Thdi gian lam thodng, ;=20 phit.

Dién tich ngan déng tu sinh hoc:




254 Phdn the hai = X LY NUOCT THAI PO THY VA Eﬁﬁrjiy cu
W, 114
F,=—l=——=2639m? -
RO

Chi&u cao ngin dong tu sinh hoe, 14y bing chidu cao tinh todn clia

ﬂngiﬁugtmngngﬁnlﬁngkélhﬂph vxleﬁﬂD = 0,0008 = 1,5 x

3600 = 4,32m;

W= T":di}chuyendqngcﬁanmkthiztmﬁgvimglang,v-ﬂsu
0,85mm/s, chon v = 0,8mm/s hay v = 0,0008m/s;

t = Thdigianiing, t=1,5h.

Trong d6: h

Dién tich phin ling cia b€ ddng tu sinh hoc:

_05%Quus __ 0,5x684

- =118.75m>
T TUX3600  0.0008%3600 - o/°m

Dién tich 1Ong cng clia b€ d6ng tu sinh hoc s& [A:
F=F, +F, = 118,75 + 26,39 = 145,14 m’

Chon hai b€ déng tu sinh hoc vi dién tich ciia mbi bé trong mit bing:

._F _,145)4
F=e=—"1—= 2
=y =125Tm

Duding kinh ciia bé d6ng tu sinh hoc dudc tinh theo cong thitc:

_ [AF _ [4x7257
T 3,14 -

Ngan dong tu sinh hoc c¢é dang hinh vudng trong mit bing (xem Hinh 4-4).
Dién tich cia mOt ngén sé [a:

Kich thuéc canh hinh vuéng clla ngin dng w sinh .ht;u:' trong mat bing 1a:
a=4F, =132 =3,6m

Phin tinh todn ong trung tim, miéng loe Gng trung tim va tim hit-d8i vdi bé
ling difng k€t hdp ddng tu sinh hoc dirgec i€n hinh gidng nhv' 3 phin trede.

S 5

Chitang 4 - TINK TOAN THIET KE HE THONG XU LY NUGC THAI THI TRAN 46.000 DAN IEE
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HINH 4-4.

Sc¢ a6 bé dong tu sinh hoc két hdp v@i b€ lEng L

1- Dng din mie thai vao bé, 2- 5ng trung tim; 3- Miéng ]ue:,tl-Tim hﬁt 5- Ngin
lim thodng va déng m sinh hoc; 6- ﬁngcungcapkhznén - Dngcungcapmﬁngw
sigh vil di ducc di sinh; 8- Méng vong thu nude 43 ling; Qqﬁngdinmﬁcthmﬁn
cong trinh xi¥ I ti€p theo; 10- Méng thu chat néi; 11- Thﬂuhdﬁméngﬂ:mchftn&,l!—-

Ong xa chdt ndi; 13- Ong xa bia.
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K&l qua linh toin nhif sau:

Chiéu cao phan hinh nén
- Chidu cao t8ng cdng

s h,=5,36m;
:H=9.08 m.

50% luu lugng nuSe thai con lai s& dude din vio hai b€ ling ditng dot 1. Chil
lugng nude thii sau xif Iy qua b€ déng w sinh hoc va ling dathiéu qud chung
nhi sau: |

Him lugng chdl 1d litpg cia nude thdi sau xif Iy & bé déng i sinh hoc véi
hiéu qua @i la1 cdc chidl Id litng E» = 70%:

Chu(100-E,) _ 309.46(100 - 70)
100 100

C: = =92 84 Tl'lgﬂ..

Vi dong chdy chung cda nudc thdi ddn dén bé loc sinh hoe cao tdi ¢6 ham

lwgng chat [o ling Cu:

Gy _”’;2’34 =128,42 <150 mg/L

Hx&u sual lAng trung binh s& 13-

E- (309, 46— 128,42)100

=585%
309,46

i
=
1a
£

'

Ham ludng NOSy, cia nuéc thai sau bé ddng tu sinh hoc gidm 40%, nic 14

L =L, —(40%x Ly, }=213.33 —(40%x213,33) = 128,0 mg/L.

(8o vdi higu qua gidm NOS,, sau khi qua b€ ling ding thing thudng chi gidm 15%.
Khido: L=21333 - 15% »x 213,33 = 181,33 mg/L).

Vi dong chay chung clia nude thai cé hém lugng NOS,, chung (L)

-

Ly= 131’3:; L 154,67 mg/L

Litgng khong khi cAa cung cap cho bé ddng tu sinh hoc dwdc xdc dinh tlr iéu

chu#n 0,5m”m’ nitdic thii va dudc tinh theo cong thic:

' =D,5:~:EEQM_T, =ﬂ,5xixﬁ$4 =171m’/h

e w pearil

Chitmg 4 — TINE TOAN THIET KE HE THONG XU LY NUGC THAI TH] TRAN 46.000 DAN 257

Lugng mang vi sinh vit (khi sif dung biophin-cao tdi nhu phudng dn dang xét)
can cung cip cho bé dong tu sinh hoc (sau khi d3 t4i sinh):

Gx100x 05N, 28x100x05x57055 .

= =084 m*/h
" (100-P)1000x1000x24  (100—96)1000x 100024 Hem

Trongdé: G = Khdilugng mang vi sinh vat trong bé Jing dot IT khi ding bE loc
sinh hoc cao 12i, G = 28 g/ng.ngd (Picu 6.14.18 — TCXD- 51-84);
P = P am cia ming vi sinh vat, P= 96%;
Ny = DA4n s& tinh todn theo chil g [ing, Ny = 57055 ngudi.

Thé tich b€ t4i sinh d€ mang vi sinh vat du lnu lai trong 24h sé [a:
W, =084 x 24=20,16 m"

BE tdi sinh ¢6 dang hinh vubng trong mit bing vdi kich thuc mdi canh hinh
vudng 13 3m. P4y bé dudc thi€t k& véi dd dSc 45° Hr 4 mit bén vé phis trung
tim. Phid dudi ddy b& ¢6 bs ui cdc thi€t bi thdi khi vi miy bom nhiing chim
dé cung cip mang vi sinh vit &3 t4i sinh cho cdc bé déng w sinh hoe.

Chiu sdu 1ong cong ciia bé dugc 14y nhu sau:

H=H,+H +H =2,0+14+04=38m

Trong d6: H, = Chiéu cao 16p nudc trong phin thing dimg ciia b€, chon H, = 2m;
H. = Chién cao phin hinh chép cut diy be, Ho = 1,4m; '
H, = Khofing cdch tif mye nue trong bé dén thanh bé, H, = 0.4m.

Mat bing bé tri cum bé ling dgit I va b€ dong tu sinh hoc dude thé hién trén
Hinh 4-3.

Tinh todn bé lgc sinh hoc cao tdi

Nudc thii sau khi xit ¥ 3 b€ @6ng m sinh hoc va 14ng dat 1 dudc din vao bé
loc sinh hoc cao 1di bing mdy bom. B& loc sinh hoc cao tdi thabng dudc 4p
dung d61 v6i tram x¥ 1Y nwdc thdi c6 cBng sudl tong d&i 16n (d&n 50.000
m’/ogd va 16n hdn) {theo TCXD-51-84). D61 v6i tram x¥ Iy nude thdi dang
X&L o6 cbng suat 9.100 m’/ngd, chon bé loc sinh hoc cao tdi d€ x¥ 1y sinh hoc
1a thich hop.
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HiNH 4-5.

Mt bang b i cym b€ ldng dot 1 k&t hdp dSng tu sinh hoc.

I- Miwing din nuée thai tr b€ Mng c4td&n; 2- Ngin phin phdi déu nude; 3- BE ling
ditng dot I; 4- BE dng t sinh hoc k&t hop 1ng det I; 5- Ngin ti€p nhin cin woi va
chat n8i; 6- Bom nhiing chim; 7- Ong din cin ot d€n b€ mé tan; 8- BE didu hoa va
tram bom nudc thii; 9- BE t4i sinh mang vi sinh vat 10- Bom nhiing chim; 11- Ong
din mang vi sinh vat tY b€ 1dng ddt II dén.

C6 mét s& phudng phép tinh iodn bé loc sinh hoc cao tii, phin dugi diy sé
trinh bay hai phudng phdp thong dung:

Tinh todn theo Tiéu chuin thigt k& — TCXD-51-84;
e Tinh todn theo phudng phédp cia Yacovlev. C. V. .

a) Tinh todn b loc sinh hoc eao tdi theo tiéu chuin thiét ké TCXD-51-84

Tiﬁh todn thiét k€ bé ioc sinh hoc cao 1di dua theo cdc thing 50 tinh todn ghi
3 Piéu 6.14.17 - TCXD-51-84: '

Chutomg 4~ TINH TOAN THIET KE HE THONG Xt! LY NUGC THAI THI TRAN 46000 DAN - 259

e Chicu cao cdeg tic clia b€ H =2 =+ 4m (H phul thudc vio ham ludng
NOSz ctia nude thai sau xit Iy. Véi L, = 15mg/L: H = 4,0m; L, = 20mg/L:
H khong nho hon 3m; L, = 25 + 30 mg/L: H khong nhé hon 2m);

¢ Tii trong thiy Ive, g= 10 + 30 m’/m®.ngd;

¢ Luu Iwgng khdng khi don vi B = 8 + 12 m*/m® nwdc thii.

Dién tich bé loc sinh hoc cao tdi dugc tinh theo mot trong 2 oudng hop sau
day:

1. Khi khéng c6 su tudn hodn nuSe Y b€ ling dde I, dién tich b& loc sinh

hoc cao tdi dudc tinh theo 1di wong thity e q vi lvn lugng nude thii wong
ngiy dém (Diéu 6.14.18 - TCXD-51-84):

pQ

q
2. Khic6 tmin hoin thi cin dnh: |

- Him lugng NOS5y clia hén hap nude thdi (chua xit 1§) vi nude tuidn
hodn, L}, va dude xdc dinh theo cong théc:

L =KxL, -

Trong dé: K Hé s8 phu thude vio nhiét 6 cita nude thdi T°C, ing vdi
céc thong s& H, B, q va 1dy theo Bang 4-3;

L, = NOS;,cla nufe thai sou xit 1, mg/L.

i

- Hé s8 win hoinn:

o = e ~ Lo
th
th = L:
Trong d6: Leh = NOS;, ciia déng miSe thii chung d3n ¢&n bé Joc sinh hoc cao
tai, mg/L.

Dién tich eiia be loc sinh hoc cao téi dugc tinh theo cdng thifc:

5o Qa+l)
q
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BANG 4-3. : F:-{;—:m:dfﬂ 2
Gid tri cfia cdc théng s6 tinh todn bé loe sinh hoc cao tdi (K.T,q,H,B) q 20
Gi4 tri he 5§ K phu thudc vao nhigt dd ciia nwde thdi T'C, chi€u cao bé Trong @6: Q = Lt ludng nude thii trung binh ngay dém, Q = 9100m’/ngd;
B H  locH(m), hiu lugng khdng khi B (m*/m’ nude thdi), va tii trong thily | q = Tai ong thily hic 1€n bé mit bé loc, g = 10 = 30m>/m’.ngd. Liy g =
m'/m’ (m) ‘ lwc q (m'/in’ ngd) \ | 20 m/m? ned.
: T=14°C T=20°C T=25°C -
gq=10 g=20 =30 g=10 g=20 =30 g=10 ¢g=20 ¢=30 Thé tich t8ng cHng ciia 16p vit ligu loc dude tinh theo cong thic:
2 430 302 256 685 431 350 1036 6,18 471
8 3 895 525 409 1202 893 653 1445 1148 10,10 | W =HxF=4x455=1820m’
4 1210 905 495 1626 1216 1067 2180 1520 12,86 ]*
7 509 357 316 176 508 417 1203 708 5.52 "Trong d6: H = Chiéu cao cong téc cliabé loe, H=4 m.
0 3 990 604 48 1622 98 13- 1995 1549 11,22 _
4 1640 1000 742 21,03 1637 1285 2884 2041 1731 Vit lidu loc va ¢& hat clia vit lidu loc 18y theo Diéu 6.14.5 va 6.14.6 — Tiéu
2 597 431 370 933 602 489 1453 347 655 | chufn thidt k& TCXD-51-84:
12 3 1170 720 572 23,00 11,70 873 2601 19,72 1340 | |
4 23101200 88 2710 2312 1556 31,80 3020 23.8] | P&i véi bé loc sinh hoc cao tii ¢6 thé chon vat ligu loc B d4 dim c3 hat tir 40

Ghi chii: V8i cdc gié tri trung gian cia B, H, q vA T, iri s6 K dude xdc dinh bing

phusng phip ndi suy.

dén 70mm. Chon c@ hat gifng nhau. Lép vit liéu 43 J phia dudi cé B hat 16n
hon va diy khodng 0,2m.

s TN P

Trudc hét thie hién tinh todn v8i trudng hdp cd wadn hoan, néu thu dude: ' Chen 2 bé loc sinh hoc cao 1di ¢6 dang hinh trdn trong mdt bing. Dién tich

L <L thicin thuc hién tudn hoan nude thii cho b€ loc cao tdi;

L. >L,, thikhdng cin twén hodn,

Tinh gid tri LY, :

"[;i"i:ing do: K

Il

LY, =K xL, =152x15=228mg/L | -
) .t D= 4}{3212.‘4'?’5 =17m
Hé 56 phu thude vio nhigt 46 clia nudc thai, chidu cao b€ loc, Iuu = V3

higng khong khi va @i wong thily e, xac dinh theo Bang 4-3. Ung
v6i nhiét ¢ ciia nude thii T = 25°C, i wong thily Iyc q = 20m*/m”.
ngd, chiéu cao b€ loc H = 4m va Iwu lugng riéng khong khi B =

&m im’, ta co K=15,2;

Ly = NOS;, cla nude thai sau xf 1¥; L, = 15me/L;

i ciia méi bé s& 1a:

. F 455 2
F 3573 s

Pudng kinh clia mdi bé:

.50 48 c4u tao cda bé loc sinh hoc cao tai duge gidi thigu & Hinh 4-6.

Chon phudng phédp théng gi6 nhin tao phuc vo cho qua trinh oxy héa sinh
héa & bé loc sinh hoc cao tai, Thianh bé loc phai kin (khéc véi thong gid 1o
nhidn ¢6 cdc cita thong gi6). Diing qual gié din khong khi vao khodng khéng

iET:E"'- qud tinh t0dn cho thdy LY}, = 228 mg/L > Ly, = 154,67 mg/L nép khong: - sian giifa san loc va sin b€ (7) véi dp Ive 100mm cbt nudc). & éng din ra
¢t thife hién tudn hodn,

Dién tick ciia bé loc sinh hoc cao tdi s& la:

khoi b€ (6) b tri van thity hrc v6i chidu siu 200mm (Piéu 6.14.4 — TCXD-
51-84).

'
Al L b it Frwre e

(L]
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HINH 4-6.
Sd d6 ciu 130 ciia b€ loc sinh hoc cao i,

1- Dan nudc thii vio bé; 2- HE théng wdi phin le; 3- True 45; 4- San 48 vat lidu loc:
5- Vit ligu loc; 6- Ddn nuGe ra; 7- Khodng khdng gian gita sia 33 va d4y bé; 8- Din
khong khi vao bing quat gid.

Lugng khong khi can thi€t cung cip cho bé loc sinh hoc cao tdi dude tinh theo
cong thic:

Lﬂth Q 154,67 <% 9'[1]025535‘3

A= (2
21 24 21 24

—— e —— W
-

AP y] B T i

il e

Chitomg 4 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI TH] TRAN 46.000 DAN 263

Trong d6: A = Lirgng khdng khi cdn thiét cung cip cho b€ loc sinh hoc cao tii,
3 )
m/h,;
Q = Luu lwong nuwbc thdi trung binh ngay dém, Q = 9100m /ngd

(trong trung hop of thyre hién tudn hodn thi Q 1a Ivu hugng cila
hfn hdp nwde thai va nude win hodn, tinh biang Q (n+1))
K, = Héssdrud, K, =2+3.LiyK, =

g

Tir k&t qud tinh todn & wrén, chon loai quat gid véi cdc dic tinh wong ing:

e Ap luc cong tic H = 100mm ¢{t nudc.
o Lwong khong khi cdn thi€t : A =55853m’h.

-

Tinh todn hé thong tudi phan luc:

Piéu kién guar trong dé bé loc sinh hoc lim viéc dat k&t qua t6t 12 nudc thai
phdi dwde phin ph&i déu trén bé mit 16p vit ligu Ioc. Théng thudng, 461 véi
bé loc sinh hoc ¢6 dang hinh trdn trong mit bing, nudc thii thudng du'de phin
phéi theo hé théng wiGi phin ltc (cdn ddi vdi b€ loc sinh hoc ¢6 dang hmh
c¢hit nhit trong mi! bing thudng diing hé thong voi phun).

N6i dung tinh todn hé théng twdi phdn lve bao gbm cdc phin sau:

» Xic dinh duSng kinh cilia hé théng téi;

e Xdc dinh s5 16 trén cdc Gng phan phoi Li tim;

e Xdc dinh khodng cich giita cic 16;

e Xdc dinh s8 vong quay clia hé thdng trong 1 phiit;
e Vi, x4c dinh 4p Itc cin thi€l cia hé thong wii.

Trong qud tinh tinh todn ¢in lvu ¥ cdc qui dinh cia TCXD-51-84, Dicu
6.14.8: |

e S ludng va dudng kinh 15 trong cdc Sng phin phoi xdc dinh theo tinh
todn v&i didu kién t5c 46 nudcchdy & diu Ong tr 0,6m/s déa 1,0m/s;

e 58 lwgng va dudng kinh 18 trong cdc Sng phin phSi xdc dinh theo tinh
to4n véi diéu kién nude chiy ra khéi 16 c6 tdc dd khong nho hon 0,5m/s;
dudng kinh 16 khéng nhd hon 10mm;

e Aplc 3 hé théng wdi khong nhd hdn 0,5m;

s Céc Sng phin phdi dit cao hon b& mat 16p v4t liéu loc 0,2m.

Luu Iugng tinh 10dn cia nudc thai rén rﬁf;rl b€ loc sinh hoc cao tdi:
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Q, =Q'E§L=%-95Lfs

By

“Trong d6: Qs Luu ludng nude thai 16n nhit gidy, Qpa.. = 190 L/s (Khi ¢6 wan

hoin thi cing thiic rén s& [3: Q, = Qoo (@ +1) )
n,

n; = S8 b€locsinh hoc, ny =
Pwdng kinh ciia hé thdng wéi phin hrc 1y bing:
D, = D—200=17000-200 = 16800 mm

Chon 4 dng phin phdi trong hé théng trdi phin lve, dudng kinh ciia mai Gng
;dudc tinh theo cbng thic:

$ I 4xQ .4}:[}1]95

D, = L = L =0,]74m =

{ * Y, xwxv J#xll#xl.ﬂ_ i 1'?4.111m
Trong d6: n» S8 dng phin phéi rong hé théng ni6i phén lne, 1, = 4

v

0]

Téc 46 oudc chdy & ddu dng, v = 1.0m/s;
Lau hugng tinh wdn, Q=95 L/s hodc 0,095m™/s .

Chen Dy = 200mm = 0,2m. Khi d6 vin t&c nude thue 1€ tai cdc diu ong s& a:

4xQ, _  4x0,095

Y. = =
" nyxxxD]  4x314x(0.2)

=0,756 m/s

Gid i nay thod mia dieu kién: 0,6<v, <1,0nén chip nhin dugc,

35 18 trén mdi nhdnh ng phin phéi ducc tinh theo cong thie:

1 !
m = 5 == =104 15

2
—[1_80Y I—[Img—nj
D, 16800

tri cdc 16 duge bd wi cdch tim true dudc tinh todn theo 8 thit tr cia 15

s‘:ch trpc ciia hé thong. So dé tinh to4n khoing cich clia mét 16 bit ki L;
‘dch tim fryc cda he thong wdi dudc gidi thiéu § Hinh 4-7.

e e — —
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i
[t
-
i

N

1
W
o~ - e S e = e —:3:1:[
2 /o b
3 | .
¥ by | !
| "l | :
i ks ! j
lg - ;
}
HINH 4-7.

So dd tinh todn hé thing néi phin lue.
1- Ong phin phéi ciia hé hong wéi; 2- Truc gilta clia he thdne nedi.

Khodng céch clia mdt 18 bt ky L; cdch tAm truc glﬂa cia hé thong wdi dugce
tinh theo cong thic:
2D fi
"2 Vm

Trongdé: i = S0 thd ir cfia 16 céch im truc gia clia hé thong oL
e V6is6 thif tu thif nhat (Hich 4-7), 1a ¢6:

16800 / 1
L, = =
, 5 Y104 823,68 mm = 824mm

e Vi sd thit o thit hai, ta ¢6:
16800 [2 .
Ly =— .!’lm_—.llﬁﬁl.ﬁ'}'mmaullﬁmm

Tinh todn tudng to cho cdc s8 thif oy con lai.

S8 vong quay clia hé thing wéi trong mdi phiit dude x4c dinh theo cdng thitc
thue nghiém:

_348x10°xQ, _34,8x10°x23,75

=33.79 ~ 34 vdng/phit
mxdxD,  104x14x16800 R
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£4 vong quay rong | phit;

Pudng kinh cla 15, 18y khéng nho hon 10mm. Chon d = 14mm;

Lufu lidng binh quin cho 1 ong wii. C6 i cd 4 6ng: Q,=95:4 =
23,75 L/s.

Trong do:
d
Q;

W n K

Ap Iuc cin thi€t § hé thong wdi (véi 4 Gng ly tdm) duge xdc dinh theo cong
thitc thic nghi&ém:

(256%x10% 81x10° 294xD
h=0Q? - & L la
Qz[ d* xm? D; Kixl(f’}

— M>5 dun lin hrong, L/s, 18y theo Bing 4-4. Ung v6i Dy =
200mm, ¢é K,,= 300 L/s, hoiic ¢6 thé theo.cong thifc:
on x Df % Cx JR
e 4
Hé s sic khdng;
Bédn kinh thity lve cta 6ng i Am.

Trong d6: K,

K

O day: C
R

256 % 10°
Bai ludng —————
T o
81x10°  204xD,

Vi T
D; KZ %10’

c6 thé xdc dinh thea bigu 35 3 Hinh 4-8;

%4c dinh theo bifu 45 3 Hinbh 4-9.

Dai gng

Cuéi ciing tinh dudc:

256x10° _81x10°  294x16800
14*x104*  200°  300x10°

h= (23;?5}1[ ] = 564mm = ﬁﬁﬁ‘-’im

b) Tink todn bé loc sink hoe cao tdi theo phuong phdp lacoviev.C.V

Phuong phép tinh todn ndy dua vio két quéd nghién cfu Iy thuyét va thic
nghiém téc gid dua ra cic phudng tinh todn hoc vé sy phy thudc gita cdc
* phin t§ ¢d ban dnh hudng tryc ti€p d€n qud trinh oxy hoa sinh héa (qud tish
lam viéc) ciia bé ioc sinh hoc cao @i

BANG 4-4. .
Mé dun lua Iugng K, (L/s) @ng vdi cdc loai dudng kinh éng khic nhau

Dy, mm sO0 6 75 100 125 150 175 200 250

K., Lfs 6 115 19 43 865 134 209 300 360
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HINH 4-8. X...
256 % 10°

Bi€u 46 xdc dinh dai lugng ———
d’ »x1m
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i [ Lo ]
S .2R 8L w &
100 e ——1 Dy
50
40
30
10
5
4
3
B
ey
| e
psl -
0,4
03
0,2
0,1
Dy, mm
T \' 30000
0,04 25000
0.03) L ' 20000
0,02 15000
10000
5000
HINH 4-9.
et — i 204 xD 81x10°
Biéu dd d€ xdc dinh dai higng % va +
K 10 Dy

Chgng 4 - TINH TOAN THIET KE HE THONG XUI LY NUGC THAI THI TRAN #6.000 DAN 269

Co 2 truding hgp tinh todn:

& Trme hop I: Kin -E"—{lﬂ:

Chi&u cao cong tdc clia bé loc sinh hoc cao i duge tinh theo cong thiic;

0,19 44 L
H=e—x ¥ o2
K, e I

Trongd6: L, = NOS; ciia nwde thii din d€n b€ loc sinh hoe, g/m’;
L, = NOS;cia mide thii sau xi¥ Iy, g/m’;
g=  Tii trong thity lfe, m"/m*.ngd;
K, = Hing st d&c trung cho khi ning tdch cdc chit & nhi€ém hiu co va

duc x4c dinh theo phudng winh Steiter:
K, = Ky x 1,047 T-27

il

NOS; cfia nudc thii sau xi 1Y cé thé xdc dinh theo cong thic:

526 Ty

L =L x10 4
Téi rong thity lwc dudc tinh theo c¢dng thifc:
( \ 25

H=K,
Ll
ﬂ.l':'llgf

h E S

o Trugne hop II: Khi %EID:
i

Chicu cao c6ng tic (H) clia h_’e’ loc sinh hoc, NOS; clia nuGe thii sau xtt Iy (L)
vi tai trong thidy litc () trén b€ loc 1dn ludt dudc tinh theo cdc cong thife sau:

I

[ig ]]:—* - G,EQJ xq"*
H= 3
1,63xK,
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4 324
1.63xHxK,

L
Ig—=-0,69
\ Ll J

X4c dinh cdc gid tri L, (NOS; din dé€a bé loc sinh hoc cao tii) vi L, (NOSs
¢iia nudc thadi saw x¢ 1y):

L,=Lgx 0,875 = 154,67x 0,875 = 135,35 g/m’
L.= 15x0,875=13.13 g/m’.

L, 13535
X6ty 66 —* = —2 =10,31510
LA NTE T

Khi dé ta ¢6:
Chiéu cao cong téc clia b€ loc sinh hoc cao tii, chon H= 4,0m;

Tai trong thiy lic trén bé loc sinh hoc cao tdi:

T 125
| _ 3

. 1,1513::..:HM:I =[1.ﬁ3x4xﬂ,$:| B matagt
lgs-069 1g10,31 0, |

Trong d6: K, = Hing 56, K,= Ky x 1,047% ™72, Ung vii Kzg= 0,1, ta c6:
K,=0.1 % (1,0477=0,13.

Dién tich ctia b€ loc sinh hoc cao tii:

F=2 =———-—91m = Bl?;ﬁ I'I:Iz

q 11,13
Thé tich i6p vat liéu loc:
W =FxH=817.6x4=3270m’

CB hat vt E&u loc (@4 dim) duge chon 40 + 65mm, dudc bd tri theo chidu
cao bé. LAp vit liéu 48 bén dudi cling chon loai d4 dim nhung c6 kich thudc
18n hon, vio khodng 70 = 100mm. Chiéu diy cia 18p vit liéu d3 13y bing
0,2m (TCXD-51-84). Hinh 4-10 gidi thiéu sd d6 2 b€ loc sinh hoc cao 4L

g —
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HINH 4-10.

S¢ @8 b& tri cum 2 be loc sinh hoe cao @i

- Gng d3n nuc thai tir bé ling dot 1 an (bing bom); 2- HE van phin phdi; 3- BE loc
sinh hoc cao 1ai chifa vit fiéu loc (44 dim) cd hat 40 = 65mm; 4- Hé thong wdi phidn
hre; 5- Gian thong gi6; 6- Ong din nudc thii dén b ling dot I1.

Tinh toén bé King ding dgt II

Mang vi sinh vat dugc 120 nén & b€ lgc sinh hoc cao tdi cling vdi nude thi
chay vio bé ling ditng dgt IT. Nhiém vy ciia b€ ling dgt 11 1a giff cdc ming vi
sinh vit lai bé dudi dang cin ling. -

N&i dung tinh to4n b€ 14ng ding doi I bao gom:

Dién tich tét dién uwdt fng rung @m cua bé ling ditng dgt I dwde Linh todn
theo cong thife:
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Q = M:ﬁiﬂ,amz

v, 0,03

f =

Trong d6: Qu = Luu Jugng tinh 1040, Quays = 190 L/s hay 0,19 m'/s. Khi ¢6 min
hoan Qp= Quac.{n+1); & '
vy = Toc d$ dong chdy rong dng trung tdm, v, = 30mmv's hay 0,03 m/s
(Piéu 6.5.92 — B lng diing — TCXD-51-84). -

Di&n tich tidt dién wdt cdia phin ling ciia b dugce tinh theo cong thifc:

p_Q_ 0190

=380,0m?
v,  0,0005 ™

Trongd6: v, = Tdc d8 chdy wong bé lang ding (sau bé loc sinh hoc cao tii), vo=
0.5mm/s hay bing 0,0005m/s (Piéu 6.5.6 — TCXD-51-84).

Dién tich t5ng cong clia b ling ditng dot I s& la:
F=F, +f=380,0+633=38633m"

Chon duting kinh ciia b€ ling ding dot I1: D = 9m (1&y ciing dudng kinh véi
bé ling ditng dgt I). Dién tich clia m3i bé khi 86 s& biing:

2 2
FI__"mr:D =3,1T:9 = 63.585m?

S8 lugng bé lang dot IT dwoc tinh theo cong thite:

F 386,33

n=—
F  63.585

o

Pudng kinh ciia 6ng trung tam:

=1,16m

d_J 4 _ |4x6,33
nxat NO6x3,14

Chiéu siu 18p nudc trong bé ling ding dot II:
hy=va xt=00005%x15%3600=27m

Trong d6: t = Thdi gian ling clia b€ ling dimg dot IT sai be loc sinh hoe cao tii,
t=1,5h (Pidu 6.5.6 - TCXD-51-84).

dnkptiua

Ee e
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Chiu cao thng cong cita bé ling ding dot 11 ciing dudc tinh todn tidng nr phyy
bé ling ditng ddt I : '

H=b+(ha+h ) +hu=27450+03=80m

Ludng can tich lily qua hai ngdy & b€ ling dtng dgt [I dude xdc dinh theo
cong thic: :

oo GxNyx100xT  28%57055x100 %2
. (100-P)x1000x1000 (100 —96)= 1000 %1000

Trong d6: G = Luwng mang vi sinh vt trong b€ I4ng dot 11 san b€ loc sinh hoc
| cao ti ldy bing 28 gfag ngd véi ¢ §m P = 96% (Didu 6.14.19 —
TCXD-51-84); "
Dén 6 tinh todn theo chit 10 litng, Ny= 57055 ngudi;

Thii gian tich 18y cin, T = 2 ngay dém.

=77.877 m?

Np
T

i n

Thé tich ngan chifa biin clia m&i b€ s& 13: 79,877 : 6= 13.313 m’.

Mang vi sinh vt sau khi dudc ling dong & ddy bé ling dot I, mét phin duge
d2n d€n b€ t4i sinh vA san 46 dén bé dong tu sinh hoc &2 gitp bE ndy ting
nhanh qué trinh khodng héa vi ting hiéu qua ling & b€ 1ing dgt L. |

Phin mang vi sinh vit dir (khodng 50%) s& dudc din dén cOng trinh xi& 1§ cdn
(b€ métan) cing v6i cin woi t b 1ing dot 1 va ric sau khi nehién nhé.

Tinh todn bé métan

B€ métan ti€p nhin cdc loai ciin sau ddy dé xi Iy:
® Cin tudi tif bé ling didng dot T;
* mang vi sinh vit du tiY b€ Hng ding dot IT;

e Ric 44 nghién nhd.

Cac buGe tinh todn bE métan ciing dudc ti€n hinh tudng ty nhu 83 gi6i thidu &
c4dc phin trudc:
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Tinh todn sdn phdi bin

Sin phdi biin uEp nhin cin biin tir b€ métan va o bé tiép xdc v&i nhiém vu
lim rdo nudc ciia biin dén 46 4m cdn thi€l d€ d& dang van chuyén di noi
hic. Nude tdch ra khéi bin duge thu gom theo dudng Sng va dude din vé
tram x@& 1y nudc thai dé xaf [y lai mot lao ada.

Tinh todn sin phdi bin, ¢iv tzo sin phoi bin ciing twdng ¢ nhu' di gidi thigu
& phan twdc.

Tinh todn khi tring nudc thai

Nide thii sau khi x& 1§, truée khi x4 vio ngudn nu6c cin thyc hién khd tiing
(Pidu 6.20.1 — TCXD-51-84). C6 nhiéu phitdng phdp kh tring nude thal

dudc ap dung trén thuc €. Trong rudng hgp dang xét, chon phudng phip Clo

héa dé khit riing nudc thdi.

Lugng Clo hoat tinh cﬁn-hiié’t itng vdi tirng lwu ludng tinh todn ddc tung dudc
xdc dinh theo cdng thifc sau day:

Ung v6i luu lwong 60 ohalt gid, Quuen:

¥ =m=m =205 ke/h
1000 10060

Ung véi luu lugng trung binh gid, Qus:

ail'KQth = 3}‘: 3?9,'7

=1,13
1000 1000 e

Y =

(ng vé6i Inn Iugng nhé nhat gid, Qumis:

axQ.., _3x283.0
1000 1000
Trong 46: a = Liéu lugng Clo hoat tinh trong Clo nufde, 18y theo diéu 6.20.3
~ TCXD-51-84. Bi v6i nudc thii sinh hoat sau xi¥ 1y sich
hoc holin toan, a = 3g/m’;

- 0,85 kg/h

‘Fmiu =

Quach = Luulugng Ionnhatgid  * Quaxs =084, Om’fh;
Qur = Luulugog trung bioh gid : Qpy =379, 17m’/h;
Ques = Lualuong nhd nbdtgld : Qumy =283,0m’h.

SR i g A e A e —

i
g e T A T, BB T T B ol e D

TS A T e e
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Pé cung cdp lugng Clo hoat tinh trong gidi han Gng vdi
tnig nhi da tinh (y = 0,85 + 2,05 kg/h), chon hai Clorator (Clo.

diing d€ dinh higag Clo, xdo trén Clo hdi véi mide cdng tic, diewe jyin mm

¢ong sudl moi cai: 1.28 = 8,10 Kg/h (Bang 3-18) vdi cdc dic inh ky &= Thy

sau: TV b
e Ap hre mude trube Ejector : 3,0+ 3.5 kglem’; X
e Do ding sau Ejector : Sm cHt nudc;

e Ly luong nuwdc ! : 7,2 m'fh;

e Trong lwdng cia Clorator : 37,5 kg,

Chon 2 Clorator (1 cdng tdc, 1 du phdng) va 2 balong chia Clo trung gian dé
uép nhin Clo nude. S¢ d8 b tri Clorator ¢6 thé tham khio & Hinh 3-23.

56 halﬁng chita Clo can thi€t cho tram Clﬂramr dugc tinh theo cdng thdc sau;

n=Yme 20 _ 4 ihing

g 05

Trong d6: q = Ludng Clo 1dy ra tiY mot baldng chifa Clo trong dicu kién hmh

thuding, g=0,5 = 0.7 k@'h.-:han:l 0.5 kg/h.
Cheon lva c4c ¢ Baléng chita Clo c6 thé tham l-:hﬁ'n § Bang 4-5.

Chen loai baldng chfa Clo véi cde diic tinh k¥ thudt niu sau:

» Dung tich chifa = 30L;
Lugng Clo chifa trong balﬁ-ng : 37,5 Kg:
Chicu dai L : 1680 mm;
Chicu dai A : 975 mm;
Trong ludng ciia baldéng chita Clo :47kg

S& ludng baldéng chira Clo du tr cho nhu nﬁu sit dung trong mt thang dudc
tinh todn theo cong thyic sau:

N= Yo x28x30 LIBX24530 )1 o2 paipn

Qi 37,3

Trong 46: g = Lugng Clo chifa trong mot halﬁng, q, =37.5Ke.

B tri nha tram Clorator ciing tong tf nhir & gifn thidu & Hioh 3-24. D€ vén
chuyén baldng trong pham vi clia ram Clorator, thuOng trang bi loai xe
chuvén ding, cdu tao clia loai xe niy dd dudc gidi thi€n & Hinh 3-23.
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274 Phiin tha hai - XU LY NUOC THAI BO THI VA KHU DAN CU

Tinh tofn sin phin‘i biin

S&n phoi biin ti€p nhin cin biln tir bé métan va tir b€ ti€p xdc v4i nhigém vu
lim rdo nudc clia bin dén d6 dm cin thit d€ d€ dang vin chuyén di ndi
khde. Nude tdch ra khdi bin dude thu gom theo dudng &ng va dude din vé
wam xit I nudc thii d€ xit 1y lai mdt 1dn nita.

Tinh todn sén phdi biin, ¢iu tao sin phoi bia cling wdng ty¥ nhy di gidi thi€u
3 phén trrée.

Tinh todn kh& trimg node thai

Nudc thi sau khi xif If, trudc khi x4 vao ngude nude can thuc hiéa khif uiing
(Piéu 6.20.1 — TCXD-51-84). C6 nhiéu phwong phdp khi¥ tring nudc thii
duge 4p dung trén thuc t€. Trong trudng hap dang xét. chon phugng phép Clo
héa dé khit tring nudce thdi. :

Lugng Clo hoat tinh cin hict #ng v6i ting luu lugng tinh todn dic trung dugc
x4¢ dinh theo cong thifc san ddy:

Ung vdi lvu lrgng 13n nhit gid, Quaxs:

_a%Q,., _3x684.0

=2,05 kg
Ymex =000 1000 g/

Ung véi lvu lugng trung binh gi%, Quw:
_axQy, _ 3x379,17

= =14
=000 1000 R
ljng véi hwu tgng nhd nhit gid, Quinn:
axQ_ ., 3x283,0
e UILR o T — {:I‘Ej
Yuin="7000 1000 cE
Trong d6: a = Li&u lwgng Clo hoat tinh trong Clo nw6c, iy theo digu 6.20.3

- TCXD-51-84. P&i vdi nudc thdi sinh hoat sau x iy sinh
hoc hodn todn, a = 33!::13;

Quugn = Lutludng 16nnhatgid 2 Qua = 684,0m’/h;
Qwn = Lwulugng wung binh i : Qun =379,17m’h;
Quan = Luuludng nhd nhit gid : Quapn =283.0m'/h.

PR Do g T

B

Chutomg 4 - TINH TOAN THIET KE HE THONG XtF LY NUOC THAI THI TRAN 46,000 DAN 275

@ % #» 92 D

Pé cung cip lugng Clo hoat tinh trong gidi han ¢ng véi cdc lue Iudng dic
trng nhy @4 tinh (y = 0,85 = 2,05 kg/h), chon hai Clorator (Clorator 13 thi€l bj
diing dé& dinh lwgng Clo, x40 trén Clo hdi véi nudc cdng téc, diiéu_{:hé' Clo),
cong suit moi céi: 1,28 + 8,10 Kg/h (Bédng 3-18) véi cdc dic tinh k§ thodt nhu
sau:

Ap hre nude trude Ejector : 3,0 = 3,5 kg/em®;
D6 ding sau Ejector : 5m c6t nwdc;
L htgng nudc : 7.2 m’fh;

Trong luong cita Clorator : 37,5 kg.

Chon 2 Clorator (1 céng tdc, | dif phdng) va 2 baldng chita Clo trung gian d&
li€p nhin Clo nitdc. Sd dd bd i Clorator cé thé tham khdo & Hinh 3-23.

S& baldng chita Clo cin thi€t cho tram Clorator dugc tinh theo cong thife sau:

a=Yon 2054 e
q 03

Trongd6: @ = Ludng Cle 12y ra it méart baldng chifa Clo trong di€u kign binh

thudng, =105 = 0,7 kg/h, chon g=0,5 kg/h.
Chon lva cdc cd Balbng chita Clo ¢é thé tham khdo & Bing 4-5,

Chon logi balong chita Clo vdi cdc déc tinh kY thuat nby sau:

Dung tich chifa . :30L;
Ludng Clo chifa irong balong : 375 Kg;
Chiéu dai L : 1080 mm;
Chiéu dai A : 975 mum;
Trong lugng cilia baléng chira Clo : 47 kg

$& higng baldng chia Clo du uit cho nhu cdu sif dung trong mét thing dugc
tinh todp theo cong thic sau: |

Y x24x30 _ 113x24x30
q] ) = 3?.5

N

=21,69 =22 baléng

Trongdé: q = Ludng Clo chis trong mit balbng, g =37,5Kg.

B& tri nha tram Clorator ciing tfong tf nht 44 gidi thiéu & Hinh 3-24. DE vin
chuyén baléng trong pham vi ciia tram Clorator, thuliag Trang bi loai xe
chuyén diing, ciu tao ciia logi xe ndy da dwgc gidi-thiéu & Hinh 3-25.

e //sachikLia thuvi enso info




Phin thit hai - XU LY NUGC THAI BO THI VA KEU DAN CU : Chuong 4 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI THI TRAN 26,000 DAN 27

76 {

3ANG 4-5. | BANG 4-6.

Pac tinh k¥ thust etia baléng chita Clo Kich thudc cd ban cita méng trin ki€u “hign »

Dung tich thing chifa Kich thude (mm) Trong ludng Ly ludng Klich thude, mm Chiu rong céc khe hudn, mm
Lit Kg Clo L A (kg) Lis L A b h b, Th¢I The#I Thi  Thy
20 25 770 675 . 35 % by b  HIby IV
15 31 025 215 405 1I0+=20 2500 1360 200 600 930 100 70 60 50
27 335 RS 890 43 21 =50 2500 1755 300 700 1030 110 150 130 110
30 37.5 1080 975 47 | 51+80 3000 2130 400 700 103C¢ 300 240 200 170
13 41,0 1170 1065 51 ; 81+ 130 3000 2385 500 700 1030 430 360 300 260
36 450 1205 1125 55 131 + 160 3500 2730 600 700 1030 550 450 380 330
40 50 1350 1275 60 161 =200 3500 2950 800 700 1030 750 610 S0 430
45 56 1545 1427 66.5 201 =350 4500 3620 1000 1000 1330 930 790 690 610
50 62 1700 1575 73 151 = 400 4500 3875 1000 1000 1330 1110 940 810 710
55 69 1855 1725 79.5 | - ) )

| Dién tich 6t dién clia mdng trdn kidu “ludn™ dude x4c dinh theo cdng thic:

Finh fodn méng trdn va b€ tiep xic | ' 5.

) Tinh todn méng trin e i - 021m?

“hon méng trén ki€u “legn™ d€ thire hign s x40 trén d&u nwde thii va Clo . Trong d6: Qmu = Lafu lugng tinh 10dn 16n nhét gidy, Quaxs= 190 Lfs = 0,190 ms;

rwée khi din vio bé ip xic. . { v= T&c db ciia nude thii trong méng trdn, v =0,8 = 0,9m/s .

36 86 cfu tao clia méng tron kidu “Iugn” duge gidi thiéu & Hinh 4-11. Kich VGt luy Iugieg Coh todn Q = 190 Ls, chon cdc kich thude od bin cda ming

hutde clia mdng tron dugce tinh todn pho thudc vao hwu ludng nude ﬂ1a1 Kich _ tron ki€u “Iitgn” nht sav:

hude mau dude tinh sin va duge ghi & Bing 4-6. f L =3500 mm b, = 750 mm

- ' 1 =2950 mm b2 =610 mm
| - - . b = 800 mm bz =510 mm
- : | hy= 700 mm bs =430 mm
Iz |n, - hy = 1030 mm
| L _ ‘ - Chi€u séu 16p nu6c sau mang tron:
s **J e LT =T =22l _026m
Iat] sllc e g ! b 08
! : | ; T&n thitdp It qua mdi khe hign dudc tinh theo cdng thic:
T
INHALL, , | —e =25 G8) L oham
10 d0 cdu tao mdng trén kidu “lwon™. : 2g 2x9.81
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8 Phidn thit hai - XU LY NUGC THAI PO THI VA KHU DAN CU

ong dé: & = Heé sb phy thude cdch b8 i chd lugn:
Khi bd tri chd lugn thuin chiéu dong mide, o =2.5;
Khi b& tri chd lugn nguige chiéu dong mrde, o = 3,0;
v; = Tocdb chuyén dong ciia nude gua khe lugn, v, =0,8m/s.

&n tich ti&t dién ngang ciia mdi khe lugn:

Q 0,19 2
F,=—2=——_=(,23m
BTy 08

1éu siu 16p nube trude cdc khe lwgn durge xédc dinh nhy sau:

Trude khe lugn thit I (Tinh tir phia cudi trudc):

1=Fkb_=u,23 ~03m
b, 075
Truwde khe lugn thi I
FH, 0,23
H, = =0,37m
b, 0,61
Trudc khe lugn thiy ITI;
b3 = '0-,5].
Trude khe lugn thior IV:
=M = "= =0,53m
¥ b, 043

) Tinh toén bé tiép xiic

Thiém vu ciia bé ti€p xdc 13 thuc hién qud trinh tiép xdc gita Clo va nudc
\ai sau khi d3 qua méng trfn ki€u “lugn”.

hoi gian ti€p xiic giifa Clo vA nudc thdi 13 30 phiit tinh cd th3i gian nudc thii
hiy tit bé tiép xiic dén miéng X3 vio ngudn nirde.

rong giai doan kinf tring bﬁug Clo ¢6 xay ra qud trinh keo tu m&t phin céc

hit 16 ling vi 1ing xudng bé ti€p xdc. Do vy, cin chon vin tdc chiy ciia
wde thii thich hop d€ han ch& 151 da khd ning cdn 16 1ing 1r6i ra khdi b .

1€ tip xfic thyc chit ta mét bE ling nhung khong 6 thiét bj cdo can (Bicu
.20.5 — TCXD-51-84). Chon dang b€ ling ngang.

Chuong 4 = TINH TOAN THIET KE HE THONG XU LY NUOC THAI THI TRAN 46,000 DAN 279

Thé tich hitu ich ciia bé ti€p xiic dugc tinh theo céng thite:

2572
W= xl=684x—
Qm.u..l'l 60

=287.28m°

Trong d6: Quuy = Luu lugng 16n nhilt gid, Quuen = 684 m /h;
t = Thdigian G€p xiic riéng trong bé ti€p xbc, e xdc dinh theo °
cong thic:
L. 180
t=30- =30- = 25,72 phiit
v 60) 0,7=60 ph
Chiéu di muong din it bé 1i€p xidc d&n miéng x4, L = 180m;

v Téc 36 domg chiy trong mudng, v =0,7 = 0,8 mfs.

Dién tich b€ ti€p xic dang bé ling ngang trén mit bing s& 1a:

_W 23?323=143,64m1
H. 20
Trong d6: H, = Chifu cao cBng tic ciia b€ 1i€p xtic: Hy= 1.5 = 3m (Pi€u 6.59.a

- TCXD-51-84), chon Hy=2,0m
Chon dién tich mé1 ngin trong mit bing:

Fj=Lxb=14 x26=34m"

Chigu dai clia bé, By L = 14m;
Chi€u ngang mdi ngin, iy b=2.4m..

Trong d6: L
b

S6 ngan tong cong ciia bé 1iép xic (dang bé ling ngang):

F 143.64
n=—=———=394§=4ngin
F 364 -

P56 4m cla cin & bé ti€p xitic 1a 96%. Cin ling dudc x4 ra khdi bé 1iép xic
bing dp Iyc thiy tnh (1 = L.5m ¢Ot nude).

Thé tich cin ldng & bé 1i€p niic dude tinh theo cong thic:
_axN, _0,05x57055

1 3
" 1000 op - oo
Trong @6: A = Ludng can ling trong b€ tiep xiic 1dy theo Bién 6.20.7 - TCXD-51-
84: D3 v&i tram x1¥ Iy sif dung bé loc sih hoe, a = 0,05 Ling.ngd;
N“ = Din s tinh todn theo chit lo lﬂng, Ny = 37035 I'Lgi,fﬁi.
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o - Chuong
58 |
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‘ ) TINH TOAN THIET KE
- ~ o - Fra oy
= HE THONG XU LY NUOC THAI
i : CHO KHU DAN CU 6.400 DAN
£
2 5.1. NHIEM VU THIET KE VA CAC SO LIEU ¢d $0
— ﬂ
N % Khu din crr “Phudng Anh” dude hinh thinh dé i€p nhan khoing 6400 din do
. chong trinh gidi t5a nha & chudt, nhi ven kinh rach & Tp. H& Chi Minh.
<3 q
| E
= ﬁ Khu din cir Phwdng Anh ndm canh séng “Loan Vinh” cdch xa trung tdm
o E thanh phd va xa hé thong thodt nudc tip trung. Chinh quyén dia phiong nhan
e “1 3 thifc sdu sic d&€n vin dé bdo v& méi uudng, bdo v& ngudn nude va sitc khoe
B bt clia nhan dan nén 33 yéu ciu nghién citu thi€t k&€ va x8y dyng tram xd 1y
= 3 mrdc thii cho khu dén cir pdy bing vén t ¢6 ciia minh.
T o 9
' DY - Cic s5 liéu cd s& & tinh to4n thiét k& nhy sau:
) T, - o =
|—— i S s Din sd & khu dén ed Phudng Anh: N = 6,400 ngudi;
— e i -
= .-
no 28 .:% = 2 . % % e (Céc Ivu lugng tinh todn dic taing:
= - L = E
T E b Ej & ePE . § - Luu lrdng trung binh ngay dém: Qunga = 984 m'/ngd;
f_ 232 32T o i & i1 ngd - = 1400 m’/agd;
~ =‘ﬁ§-é%‘-§ ﬂﬁiﬁ'g'ﬁﬁ . - - Luu ludng 160 nhat ngay dém: Quaxngt = IE;EE},
5 z 2 £ "E‘H'E-E“E'E o TR E o8 || BB 3 2 - Luu lugng wung binh gid: Qs =41,0m7h;
W B TS R E LR e e 25|52 8 - Luu luong 16n ahit gid: . Quan = 78,0 m’f;
SR s adEmE o &M SEEHEE - Luns higng nko nhit gid: Quinx = 34,6 m'/h;
Bl o= HE> SEE ¥ud [BE3E| T - Luu legng nhd ohit gidy: Quins =114 LA
- - Luu ludng 16n nhat gidy: Quaxs =220 Lis.
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84 Phiin thii hai — XU LY NUOC THAI DO THI VA KHU BAN CU

» Nong d6 ban cia nudc thdi nhu sau:

- Ham ludng chit Id hing: Cy=286,0 mg/L;
- Ham ltm"ng NOSq: L =4200mg/L.

» Chat luong nudc thai sau X iy rIal tién chuin xa vio ngudn loai A (Séng
Loan Vinh):

- NOSy =15 =20 mg/L;
- Chat ld img <30 mg/L.

» Nhiét 46 trung binh ndm cia khong khi: 24°C;

» Nhiét d6 cia nudc thdi: 25°C;

»  Muc nirée ngdm cao nhat: 7,0 m;

» DPiidaid dia di€m x4y dung tram -11? Iy: dat séL

52. LYA CHON CONG NGHE XU LY NUGC THAI

Cdn cf vao nhiém vu thiét k& vi cdc s6 liéu co s& a3 khdo sdt, cin cif vio
thanh phin tinh chit ciia nudc thai, mitc 46 cin thift xit 1¢ nudc thii. ¢é thé
>hon hai phudng 4n ¢dog nghé x4 I¥ nuGe thai cho khu din cuf Phudng Anh.
Phuong dn thit nhdt dude gidi thiéu & Hinh 5-1 va phudng 4n hai & Hinh 5-2.

i 2’ | _Canbé uépxic_ . =

g 7 3 s 1 S5

= ~ oo =i  Ming vi sinh vit du' Tt ot

et : b | : = E Caraaaeen tLLILLE A 04 A vt B - ; " 'E

Ry L aF : %

] s

s l i

-t ] 2 6 o
HINH 5-1.

S0 db tinh todn cong nghé xit ¥ nudc thai ciia khu d&n oo Phudng Anh (Phuong 4n I).

1- Song chiin ric; 1'- Mdy nghién rdc (hodic thiing chifa ric); 2- BE ling cit ngang; 2'-
San phai cit; 3- B lng hai vo; 4- BE loc sinh hoc nhé giot; 5- BE ling dot II; 6- BE
i€p xiic; 7- San phoi bin; DT- BZ ddng w sinh hoc;

.

Chizomg 5 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI KHU DAN CU 6,400 DAN 285

15 21 .‘q_._._._Eﬁl:].E 1!'.!. Em..h vé‘l du' s
— : |
gi il i M&ng VSV tudn hoan |
D (-
HINH 5-2.

S0 85 tink todn cdng nght xi¥ I nutdc thii cda khu din cu Phitong Anh (Phudng in II),

1- Song chin ric; 1’- May nghién ric (bodc thing chifa réc); 2- BE ling cdt; 2'- San
phdi cdt; 3- BE ling hai v; 4- Muong oxy béa; 5~ BE I4ng dgt IT; 6- HO sinh vit; 7-
Sin phoi blin.

§.3. TINH TOAN CONG NGHE XU LY NUSC THAI PHUONG AN |

5.3.1. Song chan ric

Tinh todn song chin rdc dugde ti€n hanh twdng t nhe d3 tinh & cdc vi du trude.

Réc sau khi d2 nghién nhé dude din d€n mrde song chin ric. Trdng hop s5
lwgng réc it, c6 thé khong ding mdy nghién ric. Khi d6, ric dwgc 15y ra bing
thi cOng va tip trung vio thing chifa réc c6 nip diy. Thi‘mg chifa rédc duge
bd i gin song chin rdc.

Ham lugng chat bdn con lai sau khi ra khoi song chin rﬁq; nhif sau:
o Ham lugng chilt 1 li¥ng gidm 4%, con lai: |

| 286 — (286 4%) = 274,56 me/L.
¢ Ham lugng NOS3, gidm 5%, con lai:

420 - (420 % 5%) = 399,0 mg/L

httn://sachxua thuvienso info



Phén the hai - XU LY NUGC THAI O THT VA KHU DAN CU

i6
.3.2. B& liang cit ngang

inh todn b€ lng cit ngang c6 thé duoc ién hanh theo cdc chi din trong
CXD-51-84 (Picu 6.3):

nhidu dai cia bé ng ct ngang dude xdc dinh theo cong thic:

L=H]DE'HKHH:\',M =Iﬂﬂﬂxl,3xﬂ,25xﬂ.3=4‘u3m
U, L 242

Tong d6: K = Hé s& phy thudce vao loat bé ling cdt va 46 thS thily lue cha hat
4t U, Ung vai U, = 24,2mm/s —» K=1,3: U, = 18,7 > K= LT
H = D5 siu tinh todn cba b€ ng cit, H=0,25 + Im (Pi€n6.3.4.a -
TCXD-51-84), chon H=0,25m; |
Vese = Toc 36 16n nhét cha nude thai trong bé IAng cAt ngang, Vam =
0,3mis;
U, = D5 thd thiy lvc <da hat cit, Uy, = 18,7 = 242 mm/s ing voi
dudng kinh cda hat cat d = 0,20 = 0,25 mm. Chon Up = 24.2
mm/s. .

~hidu rong cla b€ ling cit ngang duge tinh theo chug thie:

e Qe 0022

== = = 3,293111
v, xH 03x025

Trong d6: Quu = Luulugng lon ohAl g1y, Quax = 22 Lis hay 0,022 m'fs.
Th& tich phin chifa cﬁﬁ clia b€ ldng cit ngang dugc tinh theo cong thife:

PxNxt " 0.02x6400x2 - 0.256m>
1000 1000

Trongd6: P = Ludng cat ling dude wong b€ lng cit, P = 0.02 Ling.ngd @iy
6.3.5 - TCXD-31-84);

Din s& tinh todn, N = 6400 ngudi;

Chu ki xa c4t, t=2 ngay dém.

W=

N
t

o

Phin ling cit dudc b8 tri'6 phia trnGe clia bé ling cdl ngang. Trén mal bing
¢6 dang hinh vudng, kich thude 1 x 1m, su H+ 0,64m=0.3 + 0,64 =0,94m.
Phin 16p dém rit nudc ¢6 46 sdn 0,64m.

Sd dé ciu tao cita bé ling cét ngang qui md nhé dwge th hién trén Hinh 5-3.

Chutemy 5 = TINH TOAN THIET KE HE THONG XU LY NUGC THAI KHU DAN CUGAN DAN 987

HINH 5.3.

So dd ciu 120 b€ ling c4t ngang qui md nhd.
i- Mtiong din nuéc thii vao; 2- Tdm chin cb thé thdo md dudc; 3- Tdm chin b dinh
&3t chim dudi nude; 4- Tam chiin phia san (e thé thio md duge); 5- Muong din mtde
thii d&n cAng trinh xif 1j tEp theo; 6- San ludi; 7- Lép cdt thim nudc; 8- LOp sbi thim
nitde; 9- Ong rit meSe cham 18; 10- Ngin ling cdt; 11- HS van; 12- Dén mtfc d&n cong
rinh x¥ Iy nude thai; 13- Tru d3.

$& bé ldng cit dugc chon 1a 2 bé lam viéc ludn phién nhau. C4t sau khi xd ra
khdi b€ ling cdt duge Wm rdo nube § sdn phdi cdt, sau d6 dugc via chuyén
d&n ndi 48 c4t. Tinh todn sin phoi c4t ¢6 thé tham khio & cdc phin trudc.

Hiéu qui xif Iy nudc thii theo chit 1d hing vi NOSy sau be Kng cdt c6.thé sg
bé tinh todn nhu sau:

httn://sachxtia thuvienso info
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g Phin thut hati - Xt LY NUGC THAI BE TH] VA KHU DAN CU Iq'. Clusemg § - TINE TOAN THIET KE HE THONG XU LY NUGC THAI KBU DAN CUS.400 DAN 289
Il|| - 1

T

Ham lugng chdt 1o king gidm 4%, con lai:
274,56 - (274,56 4%) = 263,58 mg/L, |

-5

Ham ludng NOS;; giam 5%, con lai:
399,0 - (399.0x 5%) = 379,05 mg/L. | )

bz

s,

-3

3.3. B€ Jang hal vd

18c thii sau khi qua song chin rdc, bé Mng cdt ngang vdi ham lugng chat io . :
ng Cpy = 263,58 mg/L va NOSz = 379,05 mg/L dudc din d&n bé ling hai v4. ; 5

i
=4 | §
|
2

:’g

2 14ng hai vo dugc thi€t k& nham hoan thanh hai nhiém vu chinh sau diy:

Ling céc tap chit 1o Wng (chifc ning nh b€ ldng ngang);
Ch€ bién can lAng bing qud trinh 1én men ky khi.

i viy, ndi dung tinh todn bé ldng hai vé cling gom 2 phin ¢d ban: |

e e i e

— =

Tinh todn méng lﬁpg z
Tinh todn ngin 1én men cin ling.

516 tinh todn bé 1ing 2 v dude thé hiée trén Hinh 5-4.

inh todn mdng ling
hé tich hitu ich clia madng ling dugc tinh theo cong thifc san diy:
W, =Q,,. xtx3600=0,022x1,5x3600=118,8m"

cong 86: Quux = Lt Iwgng 16n nhit gidy, Qpar = 0,022m%s;
t = Thai gian ldpg, t= L.5h.

ién tich ti€t dién udt clia mét méng ¥ing dude xdc dinh theo cdng thifc:

- s T s

h
@ = hhi .|.E_1
1 : 2
Eu géc nghién & ddy méng ling dugc thi€t k& v6i mdt géc 507 thi cong thic {
&n e6 thé viét thanh: | HiNH 54. o
bh. +0.3b2 S db tinh todn bé Ming hai vd.
— - -
o T _ 1~ Mdng Jang; 2- Khe hd clia médng ling; 3- Ngin 1&n men cin I4ng: 4- Ong xa bin
rongd6: b = Chidungang méng ling, Iy khong qué 3m, chon b=2m; ] (véi 4p luc thiy tinh 1,5m) d&n sin phdi biin; 5- Din nude thdi vﬁj} méng ling, 6-
h, = Chidu cao |6p nuée phin hinh chi¥ nhat clia méng ling 1dy khdng Ming phin phdi ddu bé; 7- Ming thu nitde tip trung cudl b€; 8- Dan nubc thii dén
gué lm, chon by = 0,7m; s cOng trinh xi¥ 1y d€p theo (Loc sink hoc nhd giot).
i

i 4
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90 Phin thi hai— XU LY NUOC THAI BO THI VA KRU DAN CU

vhit viy:
®,=2x0,7+03x22=2,6m?
'hi® cao 16p nude phin hinh tam gide ciia méng Eng dudc tinh nhy sau:

b _12b 12x2
a = — =
2 2

*hid dai clia méng lEng dude xédc dinh theo cong thie:

1,2m

L= w’f“ o 168 =7,6lm
o, xaxn; 2,6x3x2

voug d6: n= SO luong bé ling hai vé, n=3;
n; = S&lugng méing ling trong mét bé, n, = 2.

‘hoii bé ling hai vé c6 dang hiah tron trong mit bng, vi viy chiéu dai ciia
14ng ldng bing duwdng kinh wong ciia bé: L =D =7,61m.

‘6e @6 ling cla hat 1d li¥ng qua mdng lang dudc tinh theo cdng thirc:

- H 13
- 3,6xt 3,6x15

= (0,24 mm/s

tongd6: t = Thdigianling, t=1,5h;
H = Chiéu siu trung binh cila médng ling, &ude xdc dinh nhy sau:

H=h, +%h1=ﬂ,7+u;-xl,2=l,3m

IiE_'-._u sudt ling dudc so bd x4c dinh phu thude vao tde 4o lAng ciia hat 1d liing
va ndng 46 chdt lo ldng din vio bé ling hai vé (263,58 mg/L).

g véi u = 0.24mm/s vi ndng 46 chit I6 ling ban diu 263,58 me/L, theo
hu luec A (TCXD-51-84) ta ¢6 hiéu sudt ling wong dng E = 56%.

iong 4o chat lo ling wdi theo nudc ra khéi méng ling dugc tinh theo cong
wfe: '

_ C,(100-E) _ 263,58(100 - 56)
100 100

C

=115,97 mg/L

B o o g e

i
S S —— L
L

Chutmg 5 - TINH TOAN THIET RE HE THONG XU L¥ NUGC THAI KHU DAN CU 6400 DAN 294

Véi C = 115,97 mg/L < 150 mg/L, nhif viy thda min Piéu 6.5.3 — TCXD-51-
84 ring nudc thidi din d&n cbng trinh xi¥ 1§ sinh hoc ¢6 ham lwdng chat 1o
htng khong vuot qué 150 mg/L.

Theo tiéu chudn thiét k€ (Piéu 6.6.2 - TCXD-51-84) thi mit thodng r do clia
bé 1ng hai v6 d& cir khong ndi Jén khong nhé hon 20% dién tich mit bing
ciia bé (nhing khong i6n hon 50%). Thuc hién diéu kién trén 12 nhim trinh
ditde st tich dong mang biin quéd nhanh va ciing d€ tao mdt thé tich dung dich
@& nudc bin dii cho qud trinh hoat ddng binh thudng cia bé. :

Dién tich mit thoang duge tinh nhv sau:

3

2 Zz
W L G SN T

4 o 4 -
F= 100% = - 100% = 32%
aD* 3,14(7.61)

L E——

4 4

Nhu viy, thda min yéu ciu néu 3 trén.

Tinh todn ngin bin

Ngan bitn ciia bé ling hai vé dudc tinh todn phu thudc vio thdi gian 1€n men

 ciin hitu c¢ vi phu thudc vio nhiét 45 trung binh ciia nude thii vé mita lanh

(hodc nhiét d6 trung binh nim cia khong khi}.
Thé tich ngiin biin cita b€ ling hai v8 dudc tinh theo cong thitc:

~ W, xNxK _Ilﬂ:-:!',')-fl-l:?-'I}:n-':l..3I

=832m’
1000

' W

Thé tich ngin nf hoai trong bé Eng hai vo, [dy theo Piéu 6.6.3
_ TCXD-51-84. Ung véi nhiét 46 nudc thii vé mia lanh 25°C,
W: = 10 L/ngudiz

Dén s& tinh toéin, N = 6400 ngudi;

Hé s6 ting th€ tich ngin bun, 1y bing 30% khi x3 bin ¥ bé
ling gt 2 sau b loc sinh hoc nhd giot (Pién 6.6.3 - TCXD-51-
84), K=13.

Trong d6: W,

2
nou

Thé tich ngin biin clia mdt bé s& 1a:
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12 Phan thit hai = XU LY NUGC THAI DO THI VA KHU DAN CIF
W 8372 7
W, =—=—==27.73m"
T

riéu cao phin hinh nén (véi ddy nghién 30%) dude tinh theo cang thitc:
h,=029D-0,12=0,29x7,61-0,12=2,08m

1€ tich phin hinh nén cia bé ling hai v8 dude tinh theo céng thic:

W, =%hn(ﬁ +F, + ..fF[Fz_)—;%xZ,{}Sx(tli.ilﬁ-!- 0,1256 + /4536 % 0,1256)

W, =33,26m’

ong dé: F, = Dién tich mit cdt ngang hinh try ¢Ba b€ ling. dude x4c dink Hdi.
2 2
E =::[4: =3,l4x£?.51] CAsASnE

F; = Digniich ddy nhd hinh nén cut, dude xdc dinh bdi:

nd®  3.14x{04)
4 . 4

d diy d 12 duding kinh A4y nhd non cut, dude x4c dinh nhit sau:

=0,1256 m?

FI=

d=D-2x=D-2h, cot g30" =7.61-2x2,08x+3 =0.4m
iieu cao xay dung cia b€ ling hai vo bing:

Lu=hy+ha+hs+hy+hed+ b= 07+1,240,5+04+20+208=6288m

ngd6: hy = Chigu cao Iép trung hoa, tinh tf muc bia cac nhit dén khe hd
: cia méng ldng, hy= 0.4 = 0,5m. Chon hy = 0.5m;
h: = Khodng cdch tit muc mse dén thinh b€, chon by = 0.4m:
= Chiéu cao phén hinh tru cdia b€ ling hai v, 13y 2 <3m. chon by, =
2m;
= Chi¢u cao phan hinh nén, h,=2.08m.

oh 5-5 gidi thi€u mat bing b& tri cum bé ldng 2 vé (3 cdng téc,l di phong).
&u qua xif I nitc thii sau khi qua b& ling hai vo sd bd 6 thé tinh nhu sau:

Ham lugng chil Io ling gidm 56%, tic 1a con lai 115,97 mg/L;
Ham lugng NOSa gidm 15 + 20%. gid sif gidm 20%, tic coxz lai:

379,05 — (379,05x 20%) = 303,24 mg/L.

Chiumy 5 - TINH TOAN THIET KE HE THONG XUJ LV NUGIC THAI KHU DAN CU6.400 DAN 293

HINH 5-5.

Mai bdng bd tri cum 4 b€ ling hal vé (3 cong tdc, 1 dir phdng).

1- Mudng din nudce thii tir bé dong tu sinh hoc dén; 2- Ngiin iép nhiin va phin phdi
nude thai; 3- Van phin phdi; 4- BE ldng 2 v6; 5. Ngiin @p trung nudc thii sau ling; &
Mudng dan nudc thai dén cong tinh x{r Iy Lép theo: 7- HO ti€p nhdn biin i cdc bé
ling 2 v&; 8- Bém ban: 9- ﬁ;ng chuyZn biin d€n sin phoi biln.

Theo Diéu 6.14.12 (TCXD-51-84) qui dinh ham lvdng NOSy clia nudc théi
din vido b€ loc sinh hoc nhd giot khéng 16n hon 220me/L. Do viy, cin bd
sung thém b& doag w sinh hoc (trude bé lang hai vo) 4€ ting cudng hi€u qua
ling vi gidm ham lugng NOS.,.

Tinh toin bé dong w sinh hoc ¢6 the tham khdo cich tinh ciia cde thi do
TgFiied

Hidu qua x¥ iy tom @t nhy sau:
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04 )  Phén g hai - XUT LY NUGC THAI DO THI VA EHU DAN CU

Ham lugng chat lo ltng sau b€ ddng tu sinh hoc va ldng 2 v6 gidm 75%
va con lai: _
263,5

8x(100-175)
=65,9mg/L
100

Him ludng NOSy sau b€ ddng m sinh hoc va ling 2 v6 gidm 40%, va
'NBS;H con iﬂ.i:

379,05 x (100 — 40)
100

=22743mg/L.= 220 mg/l.

.34 BE lpc sinh hgc nho giot.

fide thii-sau khi 43 ling 3 bé Mg hai vo dwge din d&n bé loc sinh hoe nhé
'.tﬂt ‘@€ thire hién giai doan xi 1§ sinh hoc hoan toan, NOSz; sau khi ra kh61
£ E;r.‘ sinh hoc nhé giot con lai vio khodng 15+ 20 mg/L.

i6i dung tinh todn b€ loc sinh hoc nhé giot bao gdm:
Tinh todn kich thudc bé:
Tinh todn hé thng vdi phun (vOi W6H).

linh todin kich thudc bé

3& loc sinh hoc nhd giot dudc tinh todn duta vio ning lue oxy héa NO cia I6p
41 lidu loc (NO 1a hrdng oxy c6 thé thu dude 1Y 1 m’ vat liéu loc trong ngay
i&m). -

hé tich cia bé loc sinh hoc nhé giot dude tinh theo cong thiic sau:

— (L, ~LOxQy _ (22743-15)x384 380 m>
NO - 550

NOS,, clia niide thdi din vaoe bé loc sinh hoc, L, = 227,43 mg/L;
NOS,p clia nudc thai sau xi 19, Li= 15 mg/L (g/m’);

L hrong trung bioh ngay d&m cla nudc thii, Qg =984 m'/ngd;
Ning litc oxy héa clia b€ lgc sinh hoc (tinh biing gam oxy trong
ngay dém) wén 1 m*® 16p vat ligu loc, 18y theo Bing 5-1: NO =
550 g0y/m”. ngd

§.|
i
=9
Ch

o non

GO~

T S e e L el

Chirme 5 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI KHU DAN CU 6.400 DAN 295

BANG 5-1.
Niing luc oxy héa NO thay di theo diéu kién nhiét d§

Nhiét 46 rung binh  NO ting v6i nhiét d clia nudc thii vé mia lanh (g0x/m’.ngd)

ndm cua khong khi 15°C 20°C 25°C
1520 400 450 © 500
20+25 450 500 550

30 500 550 600

Dién tich hitn ich clia b€ loc sinh hoc ddc tinh theo cHng thiic:

W 380 _ ;
“Hon 15x2 126,67m ,

Trong d6: H, = Chiéu cao 18p vit igu loc, H, = 1.5 + 2m, chon H, = 1,5m;
n= SO ngincha bé loc sinh hoe, chonn=2.

Chiéu cao 8ng cing ciia b€ loc sinh hoc nhd giot:

H=H;+h+h=15+04+0,6=25m

Trong d6: b = Khodng cdch tf bé mit I6p vat Lidu loc dén mép tén cing cla
thanh b€, by = 0,5m (Picu 6.14.4 — TCXD-51-84);
h: = Khodng cdch piita hai ddy ctia b€ loc sinh hoe, ky = 0,5 = 1,0m.

Chon hy = 0,6m.,

Pa&i véi bE loc sinh hoc nhd giot, viéc phin phdi déu nudc thii rén bé mit
18p vat liéu loc Ia diéu hét stc quan trong d€ b€ loc hoat dong 141, Trong thi'c
t€, d& phan phdi déu nuc thﬁi thu¥ng ding:

s Hé théng méng rang ca phan phﬁ] nude;
e H& théng voi phun.

Trong thi€t k& niy, chon h¢ thong voi phun d€ tinh todn thi€t kE.

Tinh todn ixé théng voi phon

N&i dung tinh todn hé théng vdi phun gém ¢6 phin sau diy:

- S8 Iutgng voi phun can thi€t;
- Tinh todn thiy lvc hé thong nedi;
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96 Phin thut hat = XU LY NUGC THAI BO THI VA KHU DAN CU

Dung tich thing dinh ludng;
Chu k¥ lam viéc cita thing dinh ludag.

1) Tinh todn s6 lugng vdi phun

.nu lwong 16n nhil ciia nudc thdi chdy vao mot ngin bé loc sinh hoc nhé giot
e fa: :

Qoo -%?.:111.;5

“hor loai vdi phun ¢é duding kinh miéng voi phun 22,2 mm. Ap lrc tinh & diu
0i: 2m, Ton thit 4p lwc trong mang [udi phin phdi 18y bing 30% 18n thil
3ng cong. do d6 ap Ivc tw do 1dn nhit § dau voi phun sé 1a;

yring kinh vong tdi dudc xdc dinh theo bigu dd ¢ Hinh 5-6 phu thudc vio:

Ap Iuc it do 16n nhi't, Hp, = 1,4m;
Prudng kinh miéng véi phun, d =222 mm.

atu hgng tudi ciia mdi voi phun dirge xdc dinh theo bidu dé & Hinh 5-7.

2,5

N
o

-
Lh

Ap luc 1t do & voi phun (m)

1,0
0.5
g O | 1 2 3 4 2 B
Bung kinh tedi (m)
[INH 5-6. '

iiéu d5 xdc dinh dutng kinh vdng wséi.

.f\p e 1 do & voi phun (m)

Chuerm 5 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI KHU DAN CUT 6,400 DAN 297

70 80 80 160 110
Luta Iuisng ek ¢ lin/phaaty
HINH 5-7.
Bicu do xdc dinh vy lugng wdi cia voi phun.

Vdi dp e 1 do Huayx = 1,.4m va duSng kinh miéng voi phun 22,2mm, thee
bi€u dd & Hinh 5-6 tht dudng kinh vong wéi wang ¥ng D = 3,8m; bin kink
vong wdi s€ Ia R = 1,9m. Va theo biéu 46 & Hinh 5-7, Iuu lugng wiéi Idn nhil
cuia mét vdi phun sé 1a: q = 72 Li/phiit hay 1,2 Lfs.

Vi phun dudec bd tri véi mife d6 chdng nhau ctia bdn kinh twdi khdc nhau va
dugc gidi thiéu & Hinh 5-8. '

HINH 5-8,
Sd d6 b i voi phun,

a) BS tri voi phun thanh tirdg hing, dign tich wdi 78,5%; h) B& tri voi phun xen ké.
dign tich wdi 90%; c) BS tri voi phun xen ké chng nhau,
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98 Phin thit hai — XUF LY NUGC THAI DO THI VA KHU DAN €U

*hon céch b tri xen k& chéng shau (Hinh 5-8c). Khodng céch gifa 2 tm vOi
hufi k€ ti€p nhau theo cdch b ui nay s& la:

1,=43R=43x19=329m

Chodng cdch gilfa cdc hing clia vbi phua:

L=15R=15%19=285m

Tinh dang mat bing b€ loc va céch bd tri vdi phun & vi tri xen ke chbng nhau
-6 inh hudng rdl nhidu d€a viéc phan phoi dong déu nude thai rén khip bé
mit 16p vat liéu loc. Trén thuc (& thiding c6 4 dang mit bing bé loc dude 1ing
dung: dang hinh chif nhat, dang hinh vudng, dang hinh l:r:?n va dang hmh luc
sidc 4éu. Viée lra chon hinh dang mit biing bé loc nio d& vita thugn tiga aihn
vide b8 e hé thdng voi phun theo kiu xen k& chéng nhau nhing vin dim
bio phin phdi duge nudc thai 16i 1At cd cdc vi-ui cla b mat vit licu loc B2
didu cin phai cén nhic. Trong tinh todn ndy, chon ki€u bd trf hinh dang mit
bing bé loc 12 hinh luc gidc déu véi cich b& tri hé théng voi phun nh trén

Hinki 5-9.

HINH 5-9,
S 43 b3 el hé thang voi phun vé hinh dang mat bing bé loc.

Chuzng 5 — TINH TOAN THIET KE RE THONG XU LY NUOC THAI KHU DAN CU 640 DAN 299
Téng s6 voi phun theo cach b tri nay la:
n=3+4+5+4+3=19vdi

Kich thudc canh luc gidc d&u ciia b€ loc theo cdch bd tri ndy dude x4c dinh b
cédc quan hé hinh hoc:

a=L==.TL,-i-lt+?L=3l.,+1,+Rxcmgﬁt}"=\f§R+ﬁR+R£

3
hay a:@R(l +i+%) - TRV3 = ?xl_ix-ﬁ = 7,678m

3
Chon a = 7,68m.
Kiém tra {ai dién tich hifu ich cda 1 ngin bé lo¢ sinh hoc:

ot V3 _3V3(1.68)
4 2

=153,24m?

R4 ring F'> F= 126,67 m® Nhut viy 1a dat yéu ciu.
b) Tinh todn hé thong voi phun -
Sc dé tinh todn thiy hre hé théng voi phun duge the hién trén Hink 5-10.

Té8n thit 4p lyc trong mang Wwsi phin phéi duge xdc dinh theo cong thic:

Trong 46: Ak Pai higng dic trung cho 18n thit 4p hyc theo chiéu dii dudng Gng:
£ = Heé s0 stic khéng cuc bg; ¥

T8c &6 chuyén ddng clia nudc trong dudng dng phin phdi rude
va sau khi thue hién qua tinb loc sinh hoc;

==
|

ve = Toc a5 chuyén dong elta nude trong dudng &ng phin phoi sau khi
thite hién qué trinh loc sinh hoe;
g = Giatdctrong tnfing, g = 9,81 mis”.
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HINH 5-10.

Sc @6 tinh todn b€ loc sinh hoc nho g

itei

n

I- Thitng dinh lugng: 2- Ngin bt lpc sinh hoc nho
A.B.C.D, E. F, G - Cic di&m tnh todn.

=

Cach linh todn dura vio cic digua kién nhy sau:

Tén thit dp luc duge x4dc dinh o di€m A (0¥ thing dinh lugng) dén diém

G (diém cudi clia mang ludi) nhy & Hinh 5-10

o

T&e da chuy€n dbng clia nutde trong dudng &ng chinh 14y khéng qua iin's
va trong cdc 6ng nhanh dit cdc voi phun khong qud 0,75m/s;

Liru ludng nude 1ai diém 2 s& 'k 16n

12Lsx 19=223 L5

K&t qud iinh todn thiy lc mang Iudi phin phdi duge ghi § Bang 5-
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302 ; Phin thit hai - XU LY NUGC THA! 0 TH] VA KHU DAN CU

Céc k&t qui tinh todn trong Bing 5-2 cho thiy ring, ton thit 4p luc irong
mang lud phin phdi mréc vao bé loc sinh hoc nhd giot $& bidng:

h=0,1355 +0.2161 -0,1372=0.2124 m

Ap Iy tr do § ddu vdi phun theo céch tinh néu J trén s& Ia:
Hy=Hy-h=20-02124=1,7876 m
Trong d6: Hy, = Ap IJ# tinh d de"i:; vidi, Hyp =20 m.

K&t qud tinh todn pay so vdi dp luc uf do 160 nhit khi f:h!;;m s bd (1,4 m) la
idn hon dén 1,7876 - 1,4 =0,3876 m. -

Vivay:

- M@t 13 phai tinh lai toan b mang ludi phin phoi; -
- Hai Iz chi cin ha muc nuéc trong thing dinh lwdng mot khodng 0,3876m
so vdi dy dinh ban ddu khi d&n nu6e vao thing dinh ludng.

Chon cich thi hai, khi d6 khodng cich tit myc nude cao nhit trong thing dinh
higng d€a diu voi phun (4p hrc tinh & ddu voi) khong phii 1 He, = 2.0m mi
I3 2 — 0.3876 = 1,6124m. Vi didu kién rén, mang lu6i phin phoi nhy di tinh
I ph hop v6i dp lwe r do s€ diing bang 1,4m: 1,6124 - 02124 =14m. .

Luue ludng tdng cong nhd nhdt clia nuwde thdi qua vol phun phzi ldn hon luu
Wong 16n nhit chiy vio thing dinh lwgng Q. (Trudng hop ngude lai thi v?i
phun sé phii Jam viéc lién wc, do &6 wdi khong déu, hidu qua 1am viéc cia
bé loc sinh hoc nhd giot s€ thip): :

) Qmin EIISQm“j = 1,3% 11,0= 16,5 L/s

Ap Ife tf do nhd nhat & voi phun 15y khong ahd hon 0,5 m d€ trédnh vdi phun
c6 thé bi tit. Trong tudng hap niy, chon d4p lwc tr.do 0,8m. Kh: d6 luu ludng
ohé nhit qua vdi phun s8 13 Qu = 60 Liphiit hodc i L/s (tng Vi Hupn = 0,8m
va dudng kinh migng voi 22,2 mm, theo bicu d6 ¢ Hiah 5-6).

Vi lwu Ivdng tng cong nhd nhit s bang:

Opin=1.0x19 =19 L/s> 1,5 Quuax:
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Chi€u cao cdng tic ::ﬁﬁ thiing dinh lwgng dudc tinh theo cdng thiic:

H, = Hap — (Hoin + Biie) = 1,6124 — (0,8 + 0,14) = 0,6724 m
Trong dé: Hs = Khoing cich uf muc mifc ¢ao nhit wong thing dich Iugng

dén ddu vdi phun (4p luc tinh & ddu voi sau khi da duge diéu
chinh), Ha = 1.6124m;

Hpw = Ap hre t do nhd nhiL H,,;, = 0,8m;
e = TOn thit dp lue fng v&i It hiong nhd nhat ciia nude thai va
dudc xdc dinh theo cong thiic:
2" 2
B =hqu;ﬂ=ﬂ,2124x 4.9 -=0,1359m = 0, 14m
N (1,25)
= Ton thal dp ivc 18ng chng wong mang Wwéi phin phdi, h =

0.2124m;
Oumax = L ligng @ng voi chiéu cap Hon, Xdc dinh theo bigu dé &
Hinh 5-6. Ung v6i H,., 1a ¢6 Qu, = 75 Liphiit hodc 1,25 Lis;
Gmn = Luw lugng nhd nhit qua voi phun, G = 1.0 Lss.

Sd 46 cAu tao cda thing dinh lwdeg dvde gibi thidu & Hinh 5-11a va so dd ciu
tzo clia ddu voi phun & Hinh 5-i1h.

N e
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HINH 5-11.
Sd do cdu tao ciia a) thing dinh lwgng, va b) voi phun. |
1- Xi phong chinh; 2- Chup cong tic; 3- 6ng khong khi; 4- ﬁng dicu chinh ap luc; 5-

Ong tr3n n5i 1t Sng 4 dén dng 6; 6- Ong din mibe ra; 7- Ong xd tran; 8- Vai phun; 9-
Tdm chin; 10 - BAu voi; 11- Ren,
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"hé tich thiing dinh lvdng dudc tinh theo cong hic:

"W = (Qp— Quasa)x Tx 60 = (23,51~ 11,0)x 4x60 =3002 lit= 3m’
Litu lugng 16n nhit ciia nubc thii chdy vao ngan b€ loc, Quaxs =
11,0 L/s:

Qp = Lum lugng trung binh cda nude thai qua voi phun do thing dinh
lugng cung cap, xac dinh theo cong thifc:

rmﬂg ﬁ: Qﬂﬂl.l =

. _t‘qm+qm}xnxl,l=(l’.ﬁ+l,ﬂ]xl?x1,1=1151U5
Qu= 5 ==

n= T8ngsdvdiphun, n=161 ‘ |
T, = Thdi gian Wil mai ddt 3 bé loc sinh hoc rthd giot dng vdt lu'u‘
luong mrde thai 16n nhil, T,=4+6 phit (Piéu 6.14.8 - TCXD-

51-84). chon T,=4 phit.

Thdi gian nude chdy ddy thiing dinh lugng dugc tinh theo cong thic:

Iy = L/ 390 272.9 = 273s hodc4,55 phit
! Qm‘.r..l 11 .,'D

Chu k¥ cong tic ciia thing dinh lugng sé la:
=1 +ty=4 +4,55 =855 phiit

Kich thudc cia thing dinh lugng duge xdc dinh theo biéu 46 ¢ Hinh S5-12 dya
viio 2 théng so tinh (o4n cd bin sau ddy:

. Chiku cao cong téc cia thing dinh lugng, Hy =0,6724m; -

. Thé tich ciia thiing dinh Iugng, W =3m’.

Tit biéu d6 & Hinh 5-12, xdc dinh dudc kich thude cd bin cia thing dinh
lugng nhur sau:

e Kich thuSc canh thanh dudi cia thing dinh lvgng = 0,75m;

e Kich thudc canh thinh trén ctia thing dinh lUgng = 3.2m.

T

Hoie ¢ (he x4c dinh theo tf 18: —b = Bt

‘ Fl.'- q-m'm
Trong 46: F, = Dién fich ti€1 dién wén:
F, = Dién tich1iétdién dusi.
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Kich thudic canh thanh dudi (m)

075 100 125 180 4175

Kich thuidc canh thinh trén (m)

=

2 4 6 B 10 12 14 16 18 20 22
The tich W (n°)

HINH 5-12
Biéu 45 x4c dinh kich thodc thiing dinh hirdng,

Céach xdc dinh la: & chon diif;ii tich ti€t dién du6i va sau d6 dva vao ty I€ orén
d€ x4c dinh di€n tich tiét dién trén. |

Hojc ciing 6 the tinh todn dva vio cdc m&i quan hé hinh hoc giifa thé tich,
chi€u cao va hinh dang clia thing dinh ludgag v&i luu ¥ chon murde kich thude
canh thinh dudi (hinh vudng) ciia thilng dinh lugng 13 0,75m.

¢) Tinh todn dng Xiphdng
Tinh todn 6ng xiphdng dva vao dinh luit Béi-mariét.

Xiphong bit ddu 1im viéc chi khi 4p suft du Hydusi chup cong tic dat dén gid
tri itng véi mue meGe 1dn nhat trong thiing dinh lugng:

Hs=H,~h; =0,6724-0,2013 =0,4711m
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Trong d6: = (Chiéu cao phdn dng xiphdng it trén d4y thiing dinh lugng (xem
| Finh 5-112). :

" H (10d* +Dib, +d’Hy)
' D2(10+hy)+d’Hg,

_0,6724x[10x (0, 175)% +(0,35)% x 0,3 +(0,175)% x 1,6124] _ 020135

h [
B (035)2(10+ 0,3) + (0,175)° x 16124

G diy: d= Dubng kinh ciia Sng xiphong 14y bing dubing kinh cia dng chinh
phin phdi, d = 175mm;
D, = Dudng kinh ciia chup cong tic, iy bing hai lin dudng kinh Ong
xiphdng, Dy = 350 mun;
by = Khodng cdch giffa dinh trén clia xiphdng vi . dinh wén clia chup
cong tic, by = 0,15 + 0,5m, chon by =0,3m.

Ciu tao bé loc sinh hoc nho giot theo cac két qud tinh todn 3 wén duge thé

hién & Hinh 5-13.
Khi tinh todn b€ loc sinh hoc nhé giqtcﬁnhmfhﬂsnngcﬁcphﬁn sau diy:

¢ Diy ciia bé loc sinh hoc ¢é bd tri h¢ thng rit msbe dé din mrdce thii sau
khi xit 1§ d&n céc cng trinh x& I tip theo: b€ ldng dgt 2, bé tiép xdc...
vi xi vio ngudn nwde. He théng rdt nubc nay thudng lam bing nhifng
im bétdng ¢ot thép ¢ 16 hodc khe hd dit uen nén bétong. Hinh 5-14
gidi thiéu mot vai kiéu hé thdng nit nudc & b loc sinh hoc nho giot:

o Bé&loc sinh hoc nhé giot duge thi€t k& vdi thong gid of nhién (Diéun 6.14.3
— TCXD-51-84) va duge thuc hién qua cdc cifa thong gid bé tri déu khip
bé& mit thinh bé, chi yéu 8 pham vi sin loc, sin bé. Tong dién tich cifa
théng gi6 trong pham. vi s2n loc v sin b€ 1dy khdng nhé hon 1% dién
tich bé loc sinh hoc;

e Vit lidu loc dugc chon 13 d4 dim vdi kich thudc hat 30 + 40 mm dong
nhit véi 16p d3 ¢d hat 60 = 80mm diy 0,2m;

' & D& déc cia mang luéi phin phdi dugc thiét k& bdo dim dé cb thé ddc

sach nudc khi cin thi€t. Cudi mbi 6ng nhdnh 6 nit day dé€ khi cdn c6 thé
4y rita Jng biing mréc sach qua cc 16 & dudi mbi Sng; :

o Déu vdi phun dudc b8 tri cao hon bé mit 16p vat liéu loc mdt khodng do
15 + 20 cm (Piéu 6.14.8 ~ TCXD-51-84).
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HINH 5-13.
Cutao b€ loc sinh hoe nhd giot.

I- Ong din ouée thii 6t bE ing 2 vé dén; 2- Thing dink lugng; 3- Hé théng Sng phin
phéi; 4- Vbi phun; 5- Vit liéu loc; 6- Lép 43 vit ligu loc; 7- San duc 1o thu nudc; 8-
Mutdng thodf mude thii sau loc; 9- Cifa thng gi6; 10- Muong din nudc thii dén cong
trinh x¥ ¢ ti€p theo (BE€ ldng dgt IN); 11- Ciu thang,

HINH 5-14. &
C4u tao clia md1 vai ki€u hé théng it nude & bE loc sinh hoc.
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5.3.5. Bé€ langdot il

Nuéc thii sau khi xi 1y & bé loc sinh hoc ohd giot dugc dan dén bé ldng dat
1. Nhiém vu cia bé lang dot II 1 ldng cic mang vi sinh vdt dwde hinh thanh
trong qué trinh xi¥ 1§ sinh hoc hi€u khi 8 b€ loc sinh hoc nhd giot.

Trong truding hop dang xét, chon bé 1ing dgt I dang bé ling dﬁng d€ tinh
todn thi€l k& Tinh todn bé ling dirng dgt I cling twong tw nhy di tinh G céc
‘phin trde, nhitng v6i htu ¥ ring: Thsi gian 1ng tinh 10dn d&i véi bE ling ddt
(I sau bé loc sinh hoc nhd giot 14 0,75 gi¥ v vin tc ling tinh todn l1a
0.5mm/s (Pigu 6.5.6 — TCXD-51-84).

K&t qué tinh todn dudc t6m tit nhu sau:

s 56 bé ling lam viéc ddng thi n=2;

e Puding kinh 6ng trung tim : d = 0,966m,; |
e Dubing kinh b ling ditng . D =7,55m;
e (Chiéu cao tinh todn vilng lang : Hy=1,7m;

e Gécnghiéng d4y bé so véi phuong ngang : o = 50"

e Chiéu cac phan hinh nén clia bé¥ing: :H,=4,14m.

Hiéu qua xi 1 nudc thai theo NOSx sau kin qua b€ loc sinh hoc nhd giot va
Iing ddt II gidm dén 80%. Ham ludng NOSy con laj ia :

227,43 % (100 —80)
106

~45,5mg/l

5.3.6. Tinh toan san phoi bin

Cin sau khi 1&én mea & b€ lang 2 vo c6 dd im cao {90%) dugc xa dinh kj dén
sin phoi bitn nhim lam rdo nwde trong cin, gidm d6 dm dén gid t cin thi€t
(75 = 80%) thudn Idi cho viée vin chuyén va.x Ij ti€p theo.

Thdi gian cia mét chu k¥ x4 cin bé 1dng 2 vé vao khoang 30 = 180 ngay 1y
thudc vio cic didu kién khi hiu cia khu virc. Trong trudng hdp dang xét, Ung
v4i nhiét 46 trung binh clia nudc thai Ia 25°C, qui dinh thdi gian cia mbt chu
ky xa cdn b& 1ing 2 v6 12 120 ngay d& tinh todn.

il
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Ludng cir Gng cfng xd Y b€ ling 2 vé trong mdt chu k¥ x4 cin dudc tinh
todn gin diing dya vio him ligng cin I hing trong nudc thdi din d&n bé
ling, hi€u sudt lang, d6 4m ¢iia cin ldng v.v.... va dude tinh theo cong thic:

 Cy=0QxExKxt 263,58 x 984« 75x1,3x120
© 7 (100-P)x1000x1000 (100 -90)x 1000 1000

=303,45m" /chu k¥ xa

Trong d6: Cy = Ham lugng chit lo Wing rong nudc thii ra khoi b€ Mng cdt, Cy =

263,58 mg/L;

Q = Luu higng trung binh ngay dém cia nudc thii, Q=984 m'/ngd;

E = Hiéu suil ling cla bé ldng 2 vo cé tinh &€n kha ning lim thodng
sd bd nudc thii tnddc khi ldng, E =75%;

K = Hé s6 tinh #€n sy gia ting Iwong bin khi ti€p nhin bin tr b€ ling

; dot II sau b€ loc sinh hoc nhd giot, K= 1.3;
t = Thdigian cia mdt chu k¥ xa céin, 1= 120 ngay:
P = BP9 amciacindi }én mend bé ling 2 vo, P =90%.

Trong trudng hop dang xét, $6 hugng be ling 2 vé lam viée ddng thai 1a 3, do
dé dé 1i€t kiém dién tich sin phoi biin, ¢é thé qui dinh ch& d6 x4 ciin xen.ké
cho 3 b€ ling. Khi 36 théi gian gita 2 chu k¥ xd cin k&€ uép nhan sé la:

{,=—=——=40nga
153573 ngay |
Thé tich cin din d&n sin phoi biln ciia 1 ot x3 can cho 1 b€ ling 2 v4 s& ka:
W, = W, _ 30345
3
Dién tich hitu ich ciia sin phai biin dwdc tinh theo cdng thic:

=101,15m"

404.6m>

Trong d6: h, = Chiéu cao I6p cin bin trong sin phoi bln tng v&i mbi gt xd
] biin, h.=0,2 = 03m. Chon h, = 0.25m.

Dién tich phu ciia sin phoi biin: dwdng s, mufong, mang dwde tnh todn theo
cong thifc sau:

F, =kxF =0,25x404,6 =101,15m’
Trong 46: k = HE s0 tinh dén dién tich phy, k=02 + 0.4. Chon k=025,

httn://sachxua thuvienso info



Chumy § - TINH TOAN THIET KE HE THONG XU LY NUGC THAI KHU DAN E'If&.ﬂm.t.lﬁﬁ 311

210 | : Phdn thit hiai = XU LY NUOC THAI BG TH] VA KHU DAN CU

Dié# tich tong cdng cla sin phoi bin:
F=F, +F,=404,6 + 101,15 = 505,75 m*

Bin di khé (4 d6 m 75 — 80%) duge thy gom vA vin chuyen di noi khic.
Viéc thu gom bin duge thue hién bing mdy xic ¢d giu va 48 vao xe nr 48
roi ché di.

Nudc bin & sin phdi bin theo hé thdng nit nude va dude din 1rd lai tram xu
1y nutSc thaL

Sén phai bdn c6 thé dude chia lam nhiéu 6. Trong tudng hdp dang xét, véi
dién tich hifu ich ciia sin phoi bin bing 404,6m’, chon 3 6 v8i dign tich mbi &
1a 135m®. Kich thedc mét 6 dude chon 12 L x B =13,5m x 10m.

So 45 nguyén 1 cfu tao ciia sie phoi bin ¢6 thé tham khio & Hinh 3-20.
5.3.7. Khit tring bing Clorua vai

Tinh todn kich thudc thimg hda trin, thing hoa tan

Theo iy chudn thiét k& iy 6.20.1 - TCXD-51-84), nude thii sau khi xit
1y déu phii duge kh¥ trilng truéce khi xa vao ngudn nude. VAi tram xif Iy ¢6
cong suit khong 160 (Q < 1500 m’/ngd) ¢6 the ding Clorua v0i dé khi trivng.
Phan #ng thily phan cla Clorua vbi xdy ra nhu sau:

2Ca0Cl; + 2H,0 < CaCl, + Ca(OH), + 2HOC]

HOC! lai phin ly thanh axit clohydric va oxy tf do:
HOCI > HC1+0

HOCL O3 nhitng chilt oxy h6a maph c6 khd ning tidu di§t vi ring.

S¢:d3 thng nghé cila tram khi triing bing clorua voi duge gidi thidu & Hinh

5-15.

Cin din dén
san phdi bin

HINH 5-15

Sd 46 cong nghe tram khit wring bang clorua v6i (CaOCL).

1- Din nwdc sach vao d¢ hda trdn; 2- Thing hda trdn; 3- Thing hoa tan; 4- Bom dinh
higng héa chal; 5- Nue thii sau xif If; 6- Mudng xdo twon; 7- BE 6€p xic; 8- XA nudc
sau khir triing vio ngudn €p nhin.

Ludng Clo hoat tinh 16n nht cin thiét & khit tring audc thii dugc tinh theo
cong thie:

_ aX Qg _3x78

G
e 1000 1000

=0,234kgh

Trong d6: a = Liéu higng Clo hoat tinh, 461 vdi nuGe thii san xit 1§ sinh hoc
hoan todn, a =3 g/m’ (Diéu 6.20.3 — TCXD-51-84);
Qusn = Luu ltdng nudc thii 16n nhit £i8, Quaxn = 78,0 mVh.

Ludng Clo hoat tinh trung binh:
axQ 3x41.0
G, =——stbb = > —0,123kg/h
®7 1000 1000
Trong 46: Quy = Luu ong miGe thii trung binh 2id, Qua=41,0 m'/h.

Dung tich hitu ich ciia thilng hda tan dugc tinh theo cong thifc:
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w o 2% Quay x100x100 ~ 3x984x100x100

= = =0,295m* ~0,3m’
1000x1000xbxpxn 1000x1000x2,5x20%2

Trong d6: Quegs = Lutu Itgng trung binh ngiy dém, Q = 984 m'/ngd:
b= Hﬁug d dung dich cloma vbi, b=2,3%;
p= Ham lddng Clo hoat tinh trong clorua vdi, p = 20%:;
n=  S& Iin hoa udn dupg dich clorua vi trong ngay dém, n

= 2 + 6 phuy thude vao chng suit ram. Chonn=2,
Thé tich t5ng cdng cia thiing hoa tan tinh ¢4 thé tich phin 14ng:

W, =1,15xW =1,15%0,3=0,345m’

Chon 2 thitng hda tan, thé tich ciia mbi thitng:
W, = W " 0,345
2
Vi dung tich pay, chon loai thiing nhua 250L ¢6 bdn sin tréa thi trudng (D =
0,6m; H = 1,2m) d€ am thilng hda tan. S& ltgng thing 1A 2.

=0,173=02m’

Thé tich thitng hdz trdn 4y bing 40% thé tich thing hda tan:

W, =04x0,2=0,08m’

Chiéu cao hitu ich cia thing hda wén 14y bing 0,25m va dién tich ciia thiing

hoda tron trén mit bing s& 12: 0,08/0,25 = 0,32m?,

Thing hoa trdn ¢6 dang hinh trdn rén mét bing v6i dudng kinh 0,64m va
dvge bo tri bén trén thiing hda tan d€ ¢6 thé théo hét dung dich rén xudng
thiing hoa tan.

Dung dich Clorua vdi hda tan s& dugc bom dinh Iwong dva t6i mdng xon 4

trdn déu véi nude thii trwde khi vao bé tiép xic.

Lugng dung dich clorua voi 2,5% 16n nhit cung ¢dp qua bdm dinh Ivgng dwge
tinh theo cdng thic:

’ lﬂ'[}x 100 _0.234% Iﬂ{lx 100

=G =46,8L/h hay 0,78 Liphiit
i AT 25 20 4 P
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Bom dinh lugng héa chift duge chon c6 day thang diéu chinh lru Iugng trong
khoang 0,3 + 0,9 L/phit v s5 m4y bom ditdc chon 1 2 (mét bom cong tdc, 1
bom dif phong).

T4t cd cédc thiét bi sit dung cho viée khi tring nuSc thai (thing hoa won,
thitng hoa tan, bom dmh Iudng hﬁa chit v.v..) déu dude dit trong cling mot
phong chuyén dung — Tram Clo. Trong tram Clo ¢dn b8 1§ kho chifa Clorua
vBi, heé thong cip thedt nudce, chidu sing,..

Tinh todn médng tron

Tinh todn mdng trfn dugc ti€n hinh wong o nhy di gidi thidu 3 cde phdn
rude.

Tinh todn b€ tigp xic

BE 1iép xfic dugc Iya chon o€ tinh todn c6 dang 1a bé ling ditng dot I nhung
khong c6 thiét bi cio cin (Bién 6.20.5 — TCXD-51-84). Thé tich cong thc cia
be ti€p xiic dudc tinh theo ¢cong thifc sau: ‘

W=0Q,p ¥t =78,0%0,5=39,0m?

Trong 6: Quus = Litiuding nubc thii 16n nhit §id, Quusy = 78 m™/h:
t = Thdi gian ti€p xic giita dung dich clorua voi va nude thii. 1=
30 phiit hay 0.5h.

Dién tich ti€t dién Gng trung tdm cia bé 1i€p xdc (ki€u bé ling ding) duve
tinh theo cOng thiic:

Trong d6: ve= Toc d§ tinh todn clia nwde thii trong Gng trung tAm, v, = 30mm/s hay
0.03m/s (Didu 6.5.4 — TCXD-51-84).

Dién tich ti€t dién udt ciia bé ti€p xidic (kifu bé ling ding) dude tinh theo
cing thite:
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Trong d6: va= Tdc 89 tinh todin clia mude thdi trong ving Hng, va = 0,0007m/s = 0.7
/s (didu 6.5.4 — TCXD-51-84).

Dién tich téng cong clia bé iép xdc:
F=F +f=3143+0,733 =3216m*

Bu‘&it;g kinh ciia b& ti€p xic dugc tinh theo cng thic:

oo [4XE _ |4x3210 453
TXAD 3,14x2
Teong d6: n= S5 lugng bé Gép xiic (khong nhd hon 2 - Bigu 6.20.5 - TCXD-51-84),
mnml_ .

Dudng kinh Sng trung tim ciia bé ti€p xiic dudc tinh theo cong thife:

d= 8 - [AXOTE o 683m
“Nm 714%2

Thé tich cin trong ngay dém & bé tiép xic dugc tinh theo cong thic:

W, =axﬂ_=n‘lxﬁ4ﬂﬂ=ﬂ,ﬁ4m3h@d
1000 1000
i i bé loc
Trong 86: a = Ludng cin 1 mbﬁmpxﬁcdﬁivﬂlh‘amﬂﬂdﬁnﬁ 3
| o sinh ht;f:i ;Eig clorua voi 1y theo Diéw 6.20.7 — TCXD-51-84

0.05 x 2 = 0,) li/ng.agd; )
N = Din s clia khn din cfdang xét, N = 6400 nguodi.

Cini tif bé tiép xdc duge din dén sin phoi bin clia tram X' 1.

5.3.8. C6ng trinh xa nudc sau Xt ly ra séng

-Cﬁngu"mhﬁml.'ﬁcthiisaumilfnsﬁngd@@mﬁnthiﬁtk&'mgtunw

43 tinh 8 phén truGe.
Hiéu qui xif Iy cia phwong dn I dudc t6m tit nhu sau:

o Hamlyongchitidlingcdnlai = 65,0 mg/L:
e Ham ludng NOS; con lai . 45,486 mg/L.

Chuong 5 — TINH TUAN THIET KE HE THONG XU LY NUGC THAI KHU DAN CU6400DAN 945

So vdi yéu cu ¢€ ra trong nhiém vu tinh todn thi&t k& (chit I hing khéng qud
30 mg/L; NOSy5= 15 = 20 mg/L) thi chifa dat yéu ciu. Do 46, trong phudng 4n
I, thye hién thi&t k& xi¥ 1y sinh hoc bic II bing hd sinh vat véi sy tham gia clia
thyc vat nudc ¢€ xif 1¢ nudce thii san khi ra khoi b€ lng dot 2.

Khi d6, thay giai doan kiul tring (méng ron, bé ti€p xic) 12 giai doan xif Iy
sinh hoc bic IT — Ho sinh vit, md cdch tinh todn s& dugc gidi thidu trong
phudng 4n 11 clia nhiém vy thiét ké.
Hiéu qui xif I¥ cudi cling (sau hd sinh vat) khi d6 dat yéu ciu thiéi ke:
¢ Ham ludng chit I lig gidm 55% va cdnlai:
65,0 (100 — 55)% = 29,25 mg/L

¢ Ham lwdng NOS,, gidm 60 = 70%, con lai:

45,486 (100 - 65)% = 19,92 mg/L.

Thém vao dé, theo tién chuin thi€t k&€ TCXD-51-84, khi sit dung hd sinh vat
d€ xit Iy sinh hoc nuc thdi thi khong cin phai kit triing (Bi€u 6.20.1).

5.3.9. Mt bing t6ng thé va cao trinh ciia tram xit Iy {phuong an 1)

Mit bling tSng thé clia tram x¥ 1§ nuwdc thai phudng 4n I duge the hién & Hinh
5-16. Cao trinh clia tram x& 1§ theo nuéc (mit cit theo nwdc clia tram xif 1y
ntée thii) dudc gidi thidéu & Hinh 5-17 va mit cit theo bin tiY b€ ling hai vd
dén sin phoi bin dugc gidi thi€e & Hinh 5-18.

54. TiNH TOAN CONG NGHE XU LY NUGC THAI - PHUONG AN I

S¢ dd cong nghé phudng 4n II cila tram x¥ 1y d& dudc gidi thién & Hinh 5-2.
Céc cOng tinh ddn vi ciia tram xi¥ If theo phuong 4n 2 nay gom c6:

e Xitly cd hoc:

- Song chiin rdc, mAy nghién ric;
- B& ldng c4t, sin pho c4t;

- B&1ingcit2 vo;

- Sin phoi bin.

Mty /b e i 1O
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¢ Xi 1y sinh hoc:

. Muong oxy héa;
- Bé& lipg dotIL;
«~ Ho sinh vat

e (COBng trinh x4 nitéc thii sau xit Iy.

Tioh todn cic cdng trinh xif Iy ¢d hoc: song chin réc, may nghién réc, b ling
cit, san phoi c4t, bé ling hai vo, sin phdi bua... duge tién hanh twong tr abif
& phugng dn L

Khdc biét v6i phrong dn 1, & giai doan xi 1y sinh hoc cua phucog an I, cﬁl_lg
trinh ducc 4p dung 1a:

. Mudng oxy h6a va sau d6 12 ho sinh vat;

Trong phudng dn JI khéag can thi&t k& khif tring (mang wdn, bé iép xic)
theo TCXD-51-84 Dién 6.20.1 qui dinh (ghi chd 2).

Do d6, ndi dung tinh todn tram xit Iy nudc thii ¢ phwong 4n I1 13p trung ViAo
c4c cong trinh don vi sau day:

. Tinh todn muong oxy hoa;
. Tinh todn bé ling dgtII; va
_  Tinh todn ho sinh vit,

5.4.1. Tinh todn muong oxy hoa

NuSc thai sau khi qua b€ ling 2- vé (nhu phuong dn I) dugc din vao muong
oxy héa. Chit Irgng nude thii ban diu nhit sau:

. 65.90 mg/Ls
. 227,43 mg/L.

Mudng oxy héa dide sif dung rong rai dé xit 1§ nudc thii cho cdc khu ddn cif
“ha. Nudc thii duge din vio muong qua ving lam vice clia miy nap khi
dang quay v& ching duge xdo tron déu véi bin hoat tinh. Hén hdp bin 1
mudng oxy héa lién tuc din vao bé ling IL. & 46 bin hoat tinh 1dng xudng va
m4y bom s& bom wan hodn mot phin bitn hoat tinh «d lai mucng oxy hoa vi

mdt phin vé bé dong w sinh hoc.

o Ham lugng chit 16 ling
e Him lugng NOSx
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Tinh todn mucng oxy héa bao gém cdc ndi dung san diy:

1 Thé tich hitu ich cfia mirdng oxy héa duge tinh theo cdng thiic sau ddy:

g&n phél bin

="

. = | o =Qm@:~c(Ln—Ll)_= 1400 (227,43-153) 782 64’
= = — TR 1000xL 1000038
= : 1—*: = -
:L = x ! L = Trong d6:  Quuxaps = Ll.:u tl.:&;lng nude thdi 18n nhit ng2y dém, Quaxngs = 1400
2 E = m/agé; 2
?Eiu E _1,. % . I i Lo = Ham lugng NOS;, cilia nude thii din vio mudng oxy hda., L,
Q o kB Lon b 8- =27433 mgll;
e - W = R £ L = Tdiwong NOSy [én muong oxy héa, L=0,2 + 0,4
= L kgNOSyo/m” ngd. Chon 1. = 0,38 kgNOSqy/m® ngd;
2 L2 | £ oF 5 L, = Ham lugng NOS;,clia nude thii san xi¥ Iy, L, = 15 mg/L.
: S =, . .
o Lo 2 Chiéu siu cia mudng oxy hba chon bing 1m. Mudng oxy héa cé tét dién
AR | 4. & g ngang I3 hinh thang cin (Hinh 5-19) v8i céc kich thufc nh sau:
s (| e | 3 : =
T ik o 2 *  Chiéu rong mit e .
R U J s B | ‘ | | = » Chiéu rong ddy muong :b=2m
“TF ol e f | Nt 1 ()
R H Dptn et - l ‘ ‘ = e D6 sdu I8p nudc trong mu'dng :h=10m
: [ Py }}‘ E. G d B 04 = e Khodng cich tf mat sudc dén mat rén muong  :hy=0,6m
l : || g ~-,.1 O o~ > ] | E e D§siuxiydungmuong: H=h +h;=10+06=1,6m
. L[ EEN] uluu don uEBN | ol E .
| R A S W =
e i R W ) e S S gt E - l: > 2 ,.tl
; : ' —
N - == X - b S '
i o ‘
'I ?ﬂaﬁ.l?]?_ﬁ !' i ﬁ 2 leE[lWi[ | i ]l ] RS
l_ ! -y ' a = ‘ | e s
e 1 = - A
e VeIt i 'E I-|l hy ! o i
' e " | L K= E':
® 2 CLElE| LT BINH 5-19.
3 E slETEFEl T8 Mit cit ngang Mudng oxy héa.
pi 3 szt 2| =S
Z L BEl.=1 = i = = .
| 29 2 1| 2 |45 E = Chién ngang xay dung mudng:
ol e

@D owaine 8o

. 2%1,0

B=b+2x =b+2Higa =b+2H

6.8m
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Dién tich mat cit w6t clia mifdng oxy héa:

F=£a—;h—)-}€ hl = {5;2)!1.[}:3,51]11

Chiétt dai t8ng cdng ciia mudng oxy héa:
- W - 782,64 —223.6m
F 3.5

Mudng oxy héa ¢6 dang hinh chi¥ “O” kéo dii brén mat bing (Hinh 5-20) vdi
bén kinh trung binh ciia doan udn cong Ia Ry = 9m.

L

Téng chiéu dai phan muong udn cong:
L, ={zxR)x2=(rx9)x2=56,55m

Chiéu dii phan mudng thing:
| - (L-L,) _2236-5655 #353m
2z 2 1
5
I L 0
iﬂ r -._Il-“".:-_-.i‘;-l::'-
ir -}.-15,:.i-;.ﬁlinti:i:i:iaT-.i;I:Er'ir|='-.’='-::;i.i1i':.
cn..j'lr- \ - -'—Zl"
* * ; i e ‘-‘\i.rr'. !
1“' > 3 4
HINH 5-20.
Sd A4 ciu tao mudng oxy hia.

1- Din nudc thii or bé ldng 2 v vio; 2- Ngin ti€p nhén; 3- Médy nap khi; 4- Muong

oxy ha; 5- Din hdn bop bin — nudc €n bé ling dot I1.

Chitmmg 5 - TINR TOAN THIET KE HE THONG XU LY NUOC THAT KHU DAN CU 6.400 DAN 323

Theo Tiéu chudn Thi€l ké TCXD-51-84 (BDiéu 7.9.1), thdi gian nap khi trong
mudng oxy hdéa duge xdc dinh theo ¢ong thic:

Lol 22743-15
a(1-S)p 3,6(1-045)x 6

=1788h

Trong d6: L, = Ham lugng NOS,, clia nudc thii din vac mudng oxy héa, Ly =
22743 mgfl; |
= Ham hrgng NOS,, clia nudc thdj sau xi& 1§, L= 15 me/L;
2 = Liéu lugng biln hoat tinh, a = 3,6 g/L. (Pién 7.9.1- TCXD-51-84):
S = D tro ciia bim hoat tinh, § =045 (Piéu 7.91.1 - TCXD-51-84);
= Tdc d) oxy hoa trung binh theo NOS,, p =6 mg/g.h.

Bé nap khi cho mudpg oxy héa si dung mdy nap khi cd hoc truc ngang va
digc bo tri ¢ phin dao doan thing ciia mudng oxy-héa.

Litdng oxy cidn cung cip d€ loai bd lugng chit bin trong nude thii dvde tinh
theo cong thirc:

G=0G. x {Ln -LI}HU,EE
e 1000

meﬂ.ng:l

G

=142 “-(221431— 19)x0.68 . 1400 =287,17kgO,/agay

Trongd6: Gy = Liéu luong oxy don vi, Gy = 1,42 mg(O; d¢ loai bd 1 mgNOS,
(Dién 7.9.2 - TCXD-51-84);
0,68 = HE 6 chuyén doi giita NOSa va NOSs. Bi véi nudc thii sinh
hoat, ¢6 the ldy NOS; = 0,68 NOS,.

Liwgng oxy cin cung cip mdi gid:
G 287,17 |
=—=———=I fh 1
" T 17.88 6kgO.,/h hay 16000 gO,/h
Véi nang e cung cdp oxy ciia mdy nap khi 12 2400 gO./m.h, téng chiéu daj
- clin thi€t ciia m4y nap khi s& la:
k — Gh =1 =ﬁ-1ﬁ?]'_'|]
2400 2400
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Chc mdy nap khi trong hie t& dugc ché 120 dé c6 thé 1dp dit duge gip doi,
o4p ba chidn dai mi c4i. |

Theo qui dinh & Diéu 7.9.4 —TCXD-51-84, chiéu dii mdy nap khi khong dudc
nhé hon chidu rdng ddy mudng va kbdng dudc 18n hon chign rong mat nudc
trong mufdng, Do d6 trong trudng hdp dang xét, chon 2 bd mdy nap khi, moi bd
gbm 2 mdy don ghép lai v6i nhau, chidu dai m&i mdy don 1d 2m. Nhy vay
chiéu dai tSng cong (clia 2 b may nap kbi) s& 12 8m v khd ning cung cip
lugng oxy thue t& khi d6 sé la: - :

8 x 2400 = 19200 gO/h

Téc d6 quay cla mdy nap khi dac dong trong khoang 100 + 170 vong/phii
(d&ng véi toc 46 chuyén dong vong clia cdnh quay 2,6 +4,5 m/s).

Pudng kinh ciia réto 0,5m vi céinh quay (40 x 40m) dat chim xudng nudc & do
sdu 10cm. -

2800

2600 :

2400 : /25—7—‘

S _

2000

1800 :

1600 |

1400

1200

1000 :
800 '
600
400 —
2001 i

o ! '
2 26 3 4 4.5 =

Téc 46 chuyén d6ng vong cia rbto (m/s)
HINH 5-21. ,
Sit phu thudc gilfa ning lyc cung cip oxy cia mdy nap khi vao t6¢ &6 chuyén dong
_ vbng ciia rd10 b dubng kinh d =0,5m. woos

-
-

Niing Ic cung cfp oxy (gram Oy/m.h)

Chuang 5 - TINH TOAN THIET XE HE THONG XU LY NUOC THAI KHU DAN CU6400 DAN 395

Nhin xét ring, ch€ d6 dong chdy réi 8 mudng oxy héa dat ¢ mic ting culing
tao difu kién thuin 1di cho qué trinh oxy héa sinh héa céc chit hitu cd din ra
¢ muong.

H&n hop nudc va biin hoat tinh tif mitdng oxy héa dudc dén vio b€ ling dgt I
b3ng wr chdy. Thoi gian ling trong bé ldng-dgt 1T 12 1,5 h.

Biin hoat tinh tir bé ling dgt II bom lién me vio mudeg oxy hdéa va ting thdi
k¥ bom biin hoat tinh du d€n sin phdi bin.

5.4.2. Tinh todn bé lang dot Il

Hén hop nwde va bitn hoat tinh ti muong oxy héa dudc din d€n bé ling dat
1. Nhiém vu ciia b€ ling dgt 11 1a ling bin hoat tinh dude hinh thaph tworg
qué trinh X1 I¥ sinh hoc hi€u khi § mwdng oxy héa.

Trong phudng 4n TI ndy, chon b€ Iing dgt 1l 14 b€ ling ddng. Tinh todn thiét
k& bé ling ding dot II ciing fuong ty nhu d4 tinh & edc vi dy trede nhing véi
Iuu ¥ ring: Thoi gian ling tinh todn Gng vdi lwu ludng i6a nhit d6i vai be
ling dot 11 sau muong oxy héa 1& 1,5 gi¥ va vin toc ling tinh todn la
0,5mm/s.

Tém tit cdc kéi qua tink todn:

s S§ lugng bé ling lam vigc dongthdi ~ :n=2

¢ DPuiing kinh 8ng trung tim : d = 0,966m
e Dudng kinh bé ling ding D =7.55m
¢ Chiéu cao tinh todn clia viing Eng ' Hy=27m

» Géc nghiéng diy bé so véi phuong ngang : o = 50"
e Chiéu cao phan hinh nén clia b€ ling ding: H, = 4,14m

Hiéu qud x@ Iy nwdc thai sau khi qua mudag oxy héa va ling ddt I theo chi
li&u NOSz gidm 75 + 80% va con lai:

227,43 (100-75)
100

= 56,86 mg/L
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5.4.3. Tinh todn hé sinh vit

o Cécsb liéu diu vao A€ tinh todn:

. Luu lugng trang binh clia awdce thdi trong ngay dém: Q =984 m’/ngd;
- Ham ludng chit 16 hitng: 65,9 mg/L;

- 'Ham lugng NOSy, sau xi¥ Iy § mudng oxy héa: 56,86 mg/L:

- Nhiét d6 clia nude thai 25°C.

e S6liéudiuracindat

- Him Iugng chit 1 hing <30 mg/L;
- Ham ligng NOSx <15 mg/l.

Chon hd sinh vat higu khi hai bic véi lam thodng tf nhi€én dé tinh rodn thi€t

k&, Phudng phép tinh todn dua theo TCXD-51-84 (Phu luc E, muc 0).
Thesi gian nrde Tiru lai trong hé ditde tinh theo cong thiic sau day:

T aK L

Trongdé: = Thii glan nudc hwu lai & h, ngay d&m;

a = He sé st dung thé tich hd, 1y nh sau: Khi ty 1& giita chiéu ong B
va chifudaiL (B:L)sr1:1d8n1:3thi =035 KhiB:L giam
dén 1 : 30 thi er=0,8;

K = Hing s6 phu thuc vio nhiét d6: K =0,1 x 1,0477 %

Tinh todn ho sinh vt bic I

Gia st ring hiu qui xd 1y nudc thai d h6 sinh vit bac I dat 50%. Nhu vy,
-ham luong NOSy; cia nudc thii ra khoi hd bic I s€ 13 56,86 x 50% = 28,43
mg/l. Thisi gian nude hwu lai § o bac [ dude tinh theo cong thifc:

1 . L, ] 15 3686

E1=__

‘oK, f‘nswmm 2843

=684 ngaydém

Tr-:::ugﬂﬁ oy = Héﬂﬁsﬁdun#méﬁchhn chontj 1€ B:L=1:1 + 1.3, & =0,35;
K, = Hing so nhiét 45. Ung véi nhiét 45 nudc thii 8 b6 bac 113 25°C,
s K, =01x1,047%5%) = 01258
L. = Hamludng NOSy cia nudc thii din vao hé I, L, = 56,86 mg/L;
L. = Ham ludng NOSy ¥ hé bdc I vao ho bac il L, =28,43 mg/L.

Chung 5 - TINH TOAN THIET KE HE TRONG XU LY NUGC THAI KRU DAN CU 6400 DAN 397

ThE tich hd bic 1 duge tinh theo cong thifc:

W, = Qi nga ¥ 1, =984%6,84 = 6730,56 m’

Dién tich mit thodng cda hd sinh vit bic I dugc tinh theo cong thife:

Qﬂ}_ngd xC,%(L, —L;) 984x858x(56,86—2843)

F= =
' ax(C,-C,)xT, 0.9x(8,58~5,0)x4,5

=16555m”

Trong 86: C, = Lugng oxy hda tan niong (ing véi nhiét 45 clia nubc trong bo, 18y
theo Bang 5.3. Ung véi " = 23°C (1&y nhd hon nhigt d6 cha nude
thi) C, = 8.58 mg/L:
Him Iugng oxy hda tan trong nitde ra khdi bd, 1y =5 + 6 mg/L;
Ham higng NOSz, ban dau cha mide thii vio hd, L, = 56,86 mg/L;
Him ludng NOSy, clia nudc thai sau xif Iy, L, = 15 mg/L;
P& hoa tan tr nhién clia khéng khi vio nitde dmg vt d8 thi€u hat
oxy bling 1, Iy biing 4 = 6 g/m*.ngd, chon T, = 4.5 g/m’.ngd;
Hé s6 dic g tinh chat b& mit cia ho:

Khi b hd khiic kbujun, 2=0,5 + 0,6;

Khi b binh thudng, a=08+09, lAya=09.

Hen
wn omon

Kich thudc hd sinh bac vit I rén mit bing dude chon nhif sau:

L, % B, = 184m x 90m = 16560 m’
Chiéu siu 16p nudc cia ho sinh vit bac L:

oW 673056 o,
F 16560

Tinh todn hé sinh vat bic II

O hd bic II, thdi gian nudce Iuu lai duge tinh nh sav:

oLl 12843

= =3,02
%K, °L, 08x01148 = 15 ngd

Trong d6:

oy = HésOstdungthé tichhd, oy =08 img v8ity 1€ B : Ldf:ﬂl 30;
K, = Hing 50 nhi&t d6. Ung véi nhi€t ciia nude thdi & ho bic I 1a

23°C, ta ¢6: K, =01x1,047% =01148 ‘
L. = Haim lugng Nﬂhﬂhﬁhﬁclvﬁahﬁhﬁcﬂ,h=28,ﬂ mg/L;
L. = Ham ludng NOSs cin dat sauxi 1§, L, = 15 mg/L.
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BANG 5-3.
Lugng oxy hda tan trong nude & 4p suét khi quy@n dng vdi cdc nhiét dd
khéc nhau !
Nhigt ¢ °C)  Ham lwgng oxy hoa tan (mg/L)
20 0.0%
21 8,90
22 B.73
23 8.38
24 B.42
25 528
26 8.11
27 795
28 7,81
29 7,67
30 7.52

g

* Thé tich hé béc II duge tinh theo cong thic:
Wa =Qp 0 X1, =984x3,02 =2971.68m’
Dién tich mat thodng clia hd sinh vat bac Il dudc tinh theo céng thiic:

_ Qi ¥Cp x(L—L,) _ 984x8.58x (28 43-15)

= = 4m*
ax(C,—COxT, ~ 09x(858—50)xd5 . o2t

3

Kich thu6c hd sinh vit bac 1 rén mit bing duge chon nhi sau:
Ls x By = 184m x 42,5m = 7820 m*
Chiéu siu 1dp nude ciia hd sinh vat bic II:

_ W, _ 297168 _
Hy= 2=y = 0em
5.4.4. Mit bang téng th€ va cao trinh (mit cat doc theo nudc) tram xir
Iy nugc thai — Phuong an H

Mt bing t8ng thé tram xi¥f I¥ nwée thdi kbu ddn cf Phuong Anh (6.400 din)
theo phuong 4n II dudc thé hién & Hinh 5-22 vi mit cit doc theo nudce ciia
tram xif 1§ & phutdng 4n 2 ndy dutgc thé hién trén Hinh 5-23.
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HINH 5-22. Mit bling t8ng th€ tram x\¥ 1§ nudc thdi khu din cu Phudng Anh 6.400 din (Phudng &n 2).
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Chuong

TINH TOAN THIET K&
HE THONG XU LY NUGC THAI
CHO KHU NGHI MAT 760 NGUOI

6.1. NHIEM VU THIET KE VA CAC S0 LEU c0 SO

Cuc Bido vé Méi trudng dif kién xiy dung Kbu nghi m4t “Sinh Huong” bing
v6n b ¢6 clia minh véi sy d@6ng g6p clia cic SG Tai nguyén va MGi ruding 8
céc tinh nhim phuc vi cho nghi ngai, hdi hop ciia cdc cdn b gudn 1y, khoa
hoc ¢ong nghé va cdc hoc vién cia cdc khéa huin luyén vé bdo vé mdi
trudng trong ¢i nudc, ké cd cdc chuyén gia nubc ngodi. Yeu cau I cdc van dé
méi tridng & khu ndy phii dugc bao dim & mic do cao nhét ¢é the.

Pia diém xiy dung kbu nghi mat thudc tinh Lam Déng.

Lién quan d&n 6 nhidm do mudc thii, Cuc Bdo v& Moi trudng yeu ciu phdi x§ -

Iy & mudc do cao dé gilf dude sy trong sach cla ho “Phucng Nga™ — nzubn tiép
nhin nuéc thii cia khu nghi mdt “Sinh Huong™. H& niy nim cdch khu nghi
mét khoang 200m. Luu § thém ring, trong cong nghe xi¥ 1y can c6 giai doan
xif 1§ b3 sung cdc hgp chit cia nitd, photpho dé€ bio ddm khoéng xay ra hién
tugng phi duBng cho ho Phitdng Nga.

Céc s8 litu thi€t k€ duge Cuc Bio vé Mbi trudng cung cap nhu sau:

Eﬁm;;ﬁ _ TINH TOAN THIET KE HE THONG XLNT CHO KHU NGHI MAT 760 NGUO 233

e S5 cdn bd khoa hoc vi qudn Iy mdi trudng thudng xuyén c¢6 mit & khu
nghi mit: 760 ngudsi; -

e Luu ludng nudc thii trung binh ngdy dém, Quuee = 240 m'/ngd, va 16n
nhi't, Quusngs = 310 m/ng.d;

e Luu lvdng nutde thii trung binh gid, Qes= 10 m¥/h:

e Luu ludng nuGe thii 16n nhit gidf, Quues=28 m'/h;

e 'Ndngd6 bin ciia nudc thii:

. Clg =320 mg!L*
: L, = 380 mg/L;
» Nhiét do rung hinh ciia nudc thdi v& mia lanh: 22°C;

« Nhiét @6 trung binh nim ciia khong khi: 20°C.
e NuGc thii sau xii 1y cin dat yéu ciu sau diy:

- Theo chét g ling
- Theo NOSyx

- Hiam lugng NOS5 : <3 mgll;
- Ham lugng chit 10 ling : <7 mgl;
- Him ludng oxy hoa tan : =25 mg/l;
- Him lugng nitd tdng : £ 1 mg/;
- Ham lugng photpho téng . 20,1 mg/l.

Cuc Bdo vé M6i mu¥ng yéu cdu tinh todn thiét k& hé thdng xif Iy nudc thdi
vdi vii phuong dn cong nghé khdc nhau, nhilt Ia & giai doan xit 1§ sinh hoc.
6.2. CAC PHUONG AN CONG NGHE CUA TRAM XU LY NUGC THAI

6.2.1. Vi tri ciia tram xir Iy trong mat bang tong thé

Hinh 6-1 gidi thiéu so d8 qui hoach téng thé cila khu nghi mat v2 vi orf dy dinh

" xdy dung tram x¢& ly nuGe thii.

Tuéin theo qui dinh & Didu 6.1.12 va 6.1.13 ¢lia TCXD-51-84, viéc chon khu
dat dé xdy dung tram xt ¥ nudc thdi nhy dudc gidi thidu 8 Hinh 6-1 phll hop
v6i qui hoach ciia khu nghi mét Sinh Hudng. et
Vi tri khu xt 1¥ nudc thai nim & cubi hudng gié chi dao vé mda he so véi khu
nhi nghi va héi truding vi nim & gdn hd Phudng Nga. Hé thong tho4t nvdc 8
diy duge thiét k&€ riéng hon toan. |
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HINH 6-1. |
Qui hoach khu nghi mat Sinh Huong va vi tri cia tram xif 1§ nude thai.

|- Nha hinh chdnh, giang dudng 16n va hoi tridng; 2,3,4- Nha nghi; 5,6,7- Céc nha sinh
hoat ngoai khéa, 16p hoc, phong hdi thao; 8- Khu bio tdn thién nhién; 9- HO Phiking
Nga réog 101 ha; 10- Tram xif Iy audc thai. : .

6.2.2. Cic phuong n c6ng nghé cia tram xi ly

Cin ot vio nhieém vu thiét k&, diéu kién dia hinh va tinh chil clia dv 4n !::hu
nghi mdt cia nganh bido vé mdi rudng va cdc yéu cdu cao vé mite d6 xu 1y
ciia Cuc Bdo vé MGi rudng ma co thé lira chon 3 phudng dn cong nghe vai
cée dic diém cilia titng phudng 4n nhu sau:

Trong ci ba phudng an L, 11, 1L, giai doan xtt 1§ co hoc dude thiﬁtaké giﬁ'ng_
nhau: song chin rdc, my nghién ric, b€ ldng cat + sdn phai cdt, be lang hai
v, sin phoi biln.

Khéc nhau chil y&u cla ba phudng 4n 12 § giai dogn xir 1y sinh hoc va 50 do
cong nghé tdng quit d€ tinh todn thi€t k& dudc gidi thigu & Hinh 6-2.

http://sachxtErthaavienso info
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Nlﬁm::thm .

Nudc thij
Ya0 >

sau xit I

HINH 6-2.

S0 @3 tinh todn cong nght cia 3 phutdng 4n dang xét.

1- Céng trinh xf 1¥ cd hoc: 2- Cang tinh xit 1y sinh hoc (Phiong 4n I- Thap loc sinh
hoc, HO sinh hoc thdi khi; Phwdng dn II- Mucng oxy héa; Phuong 4n II- BE loc tiép xic
quay - RBC); 3- BE ling dgt IT; 4- Cong trinh xi 1§ b6 sung.

e Cong trinh x{& 1y sinh hoc cita phwong dn I gdm c6:

- Thip loc sinh hoc;
- B&lang dotII;
- Xirly sinh hoc b8 sung biing hd sinh vit thdi khi:

(Ngoii ra con c6 khi triing + b€ i€p xiic va cdng trinh x4 nudc thdi vao hd
Phudng Nga).

» Céng trinh x{ 1y sinh hoc cia phwdng an 1 gém c6:

- Mudng oxy héa;
- BélngdotIn;
- Xir Iy sinh hoc bd sung bing ho sinh hoc v&i [am thodng e nhién.

(Ngoai ra con ¢6 cong trinh x4 nude thii sau x 1Y ra hé Phuong Nga. Phudng
dn 11 khodng can khi¥ triing theo TCXD-51-84).

e Cong trinh xi¥ I¥ sinh hoc ciila phuong 4n III gém c6:
- B& loc sinh hoc ti€p xic quay (dang iréng) agép nude (RBC):
- Bé&ling dot I1;
- Xit 1y b6 sung bing ho sinh vat véi thue vit mrée;

Ngoii ra cdn c6 cong trinh x3 nudc thii sau xi 1§ vio hé Phuong Nga.
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63. TiNH TOAN THIET KE CAC CONG TRINH BAN Vi XU LY NUGC THA!
CUA CAC PHUONG AN

6.3.1. Tinh todn cdc céng trinh xtt Iy ca hoc

Nhu da trinh bay 0 trén, gial doan xt 1¥ cd hoc cia cd 3 phuong dn dude thi€t
k€ gidng nhau:

Song chin ric
Tinh todn song chin ric dudc ti€n hanh wdng wf nhu' & cdc thi du rEde.
Him Wdng c4c chil 6 nhim sau khi gua song chin ric gidm con:

« Chitloling gidm4%,conlai  :320- (320 x 4%) = 3072 mg/L;
e NOSy gidm 5%, con lai . 380 — (380 x 5%) = 361,0 mg/L.

BE ling cat va sin phdi cit

Tinh todn b€ ling ¢4t va sin phdi cdt cling tién hanh tong wr nhy da gidi
thiéu & cdc phan trude.

Hiim lugng céc chit & nhigm sau khi qua bé ling c4t dat ket qui nht saw:

Chat 10 léng gidm 4%, cdnlai  :307,2 - (307,2 x 4%) = 294,91 mg/L;
o NOSsxgidm 5%, con lai . 361,0 — (361,0 x 5%) = 342,95 mg/L.

Tinh todn bé léng hai vo

Tinh todn bé 1ing 2 vo trong trudng hgp dang xét dude tinh twdng ol nhy G
muc 5.3.3 va theo sd 44 tinh todn § Hinh 5-4. .

a) Tinh toén ming ling:
Thé tich hifu ich ciia méng lng duge tinh theo cong thiic:

Wiy = Quug % T % 3600 = 0,0078 x 1,5 x 3600 =42 m’

Luu Ivgng 160 nhit gidy, Quax =28 m’/h hodc 0,0078 m'/s;
Thifi gian lang, t= 1,5 h.

Tms dé: {Emn;
1

I
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Dién tich ti€t dién w6t ciia mbt méng l&ng s& 13-

®; =bh + 0,35 =1,6% 0,75+ 0,3 (1,6)* = 1,968 m?

Chi¢u ngang ciia méng ling, chon bang 1,6 m;
Chiéu cao 16p mf6c phan hinh chit nhdt clia méng lng, h; = 0,75 m.

Tl'ﬂﬂg-liﬁ-: b =
hp =

Chiéu cao 18p nudc phin hinh tam gidc dude tinh theo cong thifc:

_12b _12x16
2 2

hi = ﬂ'gﬁm

Chiéu dai cia méng ling dudc xdc dinh theo moi quan hé sau:

. ) : W ni 5.34m

L= = =
ey xnxn; 1,968x2x2

Trongdé: n = SEbEling2vd, n=2;
n, = SO méng lng rong 1 b€, n; =2

Chiéu dai ciia mang l4ng chinh bing dudng kinh trong clia bé ling hai vo: D=
5,34m.

Phin tinh todn ki€m tra hiéu sudt 14ng va tinh todn ngan bin tham khio ¢ muc
5.3.3. '

Hiéu qua xi¥ 1y nutde thii sau khi qua bé ng 2 vé nhy sau:
¢ Ham ludng chit Id 1ing gidm 40 = 50%, con lai:
C, =29491-(29491x 50%) = 147,45 mg/L
e Him lugng NOSy cia nudc thdi gidm 15 = 20%, con lai: -
L'u = 342,95 —(342.95% 20%) = 274 36 mg/L
6.3.2. Tinh toin céc cong trinh xit Iy sinh hoc
Tinh todn thédp loe sinh hoc (Phuong an 1)
Thép loc sinh hoc thuc chit ciing 13 bé loc sinh hoc nhung cé chiéu cao 14n,

Pic di€m cla thép loc sinh hoc 12 1 1& giffa dudng kinh thdp loc v chigu cao
ciia chiing D : H thuding vio khodngtir 1 : 6dén 1 : 8.
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Vit ligu loc ¢6 thé chon theo TCXD-51-84: keramzit, cudi, sdi, xi... ¢6 kich
thée tir 40 d€n 100mm. Viéc théng gié cho thip loc sinh hoc c6 thé thuc hién
bing bién phdp t¢ nhién hodc nhin tao.

- Ngi ﬂung,ftih.h todn thdp loc sinh hoc bao gom:

Thé tich 18p vit liéu loc ciia thip loc sinh hoc dugc tinh theo cng thite:

W, = Qu(L, —L) _240x(27436-18) _, 610 m’
q. 1700
- Trongds: W, = Thé tich1dp vitliéu loc, m*;
Qp "= Lam hfdng trang bich ngay dém ciia nudc thii, Q=240 m/ngd;
L, ‘= Ham lwgng NOS;;clia nudc thii din vio thép loc sinh hoc, L, =
274,36 mg/L;
L. = Him hidng NOS,; cin dat sau xi Iy (d6i v6i thdp loc sinh hoc

kh3 ning ¢6 thé lim gidm him hugng NOS,, d€n 18 + 25 mg/L),
14y 18 mg/L;

q, = Tiitrong NOSy 1én thip loc sinh hoc, g/n’.ngd, 14y theo bi€u dé
& Hinh 6-3 phy thudc vao NOSy sau xi Iy va nhiét d6 trung binh
clia nudc thii vé mbda lanh. Vai nhiét 48 clia nude thii vé mia
lash 13 22°C vd NOSy sau xit I¥ B 18mg/, ta ¢6 g, =

1700g/m”.ngd.
900
-

5 U s
. 8 1200 ]

% LN 29 |

g 1% St 78 '
= ‘H\K J2RNY° N

- 2000 e S i 8
g - 'ﬁ:] 0 T ’ : (

3 g <

:
7

_/

2800

| . -‘"!l- . i E
18 22 26 30 3 40 50 60 70 8D
NOS,,, clia nudc thdi d& lam sach, mg/L.
m 5'31 .
 Bifii 46 x4c dinh tdi trong NOSy (q.) 16n thép loc sinh hoc.
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Chiéu cao cia thip loc sinh hoc dude chon phu thude vio him litdng NOS,,
clla nu6c thii dan vio thdp loc sinh hoc, liy theo bi€u d6 & Hinh 6-4. Vi
NOS;; cla nude thii din vdo thdp loc sinh hoc 12 274,36 mg/L, tit biéu dé &
Hinh 6-4 ta ¢6 chiu cao thip loc H=9 m.

Dién tich can thi€t ciia thdp loc sinh hoc dudc tinh theo cong thie:

W, _ 3619
H 9

Puting kinh ciia mdi thdp sé 1a:
D 4F=J4“4'“2=1.ﬁm
m  §3,]14x2
Trong d6: n= S8 thip loc sinh hoc, chonn=2, -

F= =402m?

T4i trong thiy lyc 1én mat thodng ciia thép loc sink koc dude tinh theo cong
thife: :

g=—=——=597m’/m*.ngd

22

18 ra
16 y

14

11

o
%

200 250 300 350400 500 BO0
NOSy clia nudc thii dau vio thap loc (mg/)
HINH 6-4. ‘
Bi€u d6 xdc dinh chidu cao H cia thdp loc sinh hoc phu thudc vao NOSy, cilia mudc thai
din vio thip. -

Chidu cao ciia thdp loc (m)

hito: //<Schx ety endd info
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Viéc thong gi6é cho thdp loc sinh hoc dudc thue hién cu@ng biic bing cich
diing quat gié.

Lty lugng riéng cla khéng khi duge tinh theo cdag thic:

D, = 1_1 = %= 13,065m"/m’

Lugng khong khi tdng cdng s& [a:
Dy =D, x Quue = 13,065 x 240 = 3135,6 m¥/ngd.
Dufa vao k&t qud tinh todn, lita chon loai quat gi6 ¢6 cdc dic tinh tudng dng.
Sc d6 bd trf va ciu tao thip loc sinh hoc dugc thé hién wén Hinh 6-5.
Tinh todn bé lEng dgt 11 - ling ngang (Phuong 4n I)

Tinh todn b€ ling dot II dugc thuc hién tudng tu nhu da gidi thi€u & cdc phin
trtée. Chon bé ling dot 1T - dang b€ 14ng ngang gém hai den nguyén.

Tém tét che k&t qua tinh todn:

Thdi gian Ivn nurde - 1=15h

Van toc tinh todn :v=35 mm/s

Dung tich hitu ich mdi don nguyén :W=21m’

Dién tich mat cit uét :F=1,16m?

Kich thudc b€ (di x rBng x cao) :LxBxH=13,Im x 0,96m x 1,2m

Hiéu qua xi¥ 1y theo NOS, va theo chit 19 1ing sau khi qua thdp loc sinh hoc
va bé ling dot 11 nhy sau:

Theo chat I ling gidm 56%. ham lugng chilt Ic li¥ng con lai:
C, = 147,45 (147,45 % 56%) = 64,88 mg/L
Theo NOSy gidm dén 85 (phu luc B), ham lugng NOS,; con lai:
L, = 27436 - (274,36 x85%) = 4115 mg/l.
Him ludgng NOS; widng rng khi d6 sé 1a:
L =4115%0,68=2798mg/L

htto://sachxua thuvienso info
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HINH 6-5.

Sd dd bd tri thép loc sinh hoc.

1- Dén nudc thdi tit be ldng hai vd vio; 2- HE ga phin phdi nude; 3- Than thép loc sinh
hoc (b&tong <Gt thép); 4- Céc 15 ¢6 ndp ddy d€ dan khong khi khi lam thodng oy nhién;
5- Hé thong wisi; 6- MAy quat Ui tim; 7- Ong din khi; 8- Gian thao tic; 9 Din nude
thii sau khi loc d€n b ldng dot I1; 10- Ong din nudc; 11- Pdy uén 6 16; 12- Vat lién
loc.
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Tinh todn hd sinh vat théi khi (tinh theo phudng phdp cia Gido su
Carelin J.A - Phodng an I) :

H& sinh hoc thdi khi duge st dung 48 xir 1§ sinh hoc nudc thii theo céc cong

nghé théng dung hodc xi 1y 8 mic d6 cao nudc thii sau khi da xi¥ Iy sinh hoc

bic 1. Trong vi du dang xét, hé sinh hoc thSi khi dugc dng deng dé xit Iy o
mic 46 cao d6i vdi nude thii sau khi dd xi& 1y sinh hoc d thip loc sinh hoc.

DE cung cip oxy va x4o trBn déu oxy v6i nudc thdi, chon thiét bi khudy wdn
bé mit véi truc quay ding, cé dong dién dn dinh, do d6 cho phép hd co thé
siu dé€ ti€t kieém dién tich mdt bing.

Tinh todn hd sinh hoc thdi khi dua vio cde s6 lién sau ddy:

Tom tit cdc s& lidu tinh todn ¢é lién quan:

 Luu litgng trung binh ngay dém, Quzes = 240 m*/ngd;

e Him Ivdng NOS; cita nudc thii sau khi qua thdp loc sinh hoe va ling ddt

II cdn lai: L, = 27,98 mg/L;
¢ Him ludng chit I¢ ing tréi theo n¥dc ra ]:h&i_bé ling II: _1‘.34,33 mg/L.

CACH TINH THU NHAT
Cac bude tinh todin nhi sau; |
Higt qud xit 1§ theo NOS; dudc tinh theo cong thife:

pola-L _2198-204 o000 oag
L 2798

&5 diy: 1, 12 NOS: cin dar'sau ciing = NOSz % 0,68 = 3 x 0,68 = 2,04 mg/L.

Chon hé théng hé 3 bic, trong d6 bic cudi cling thuc chdt 13 hd 14ng khong
~ thdi khi (Hinh 6-6).

Thé tich ciia hd bic cudi nay dudc tinh vdi thdi gian nudc luu lai 12 gid. Hiéu
qud 1dng cdc chit Id Idng dat 90%.

Ham ludng chit 1d litag con léi: 64,88 — (64,88 x Bﬂ%) = 6,49 mg/L.

@

" Ha Phuong Nga (101 ha)

| 1 I I
(a) -

||
d

HINH 6-6.
Sg df tinh todn hé thong 3 ho sinh hoc théi khi @8 xi¥ 1y nutde thai san x& If sinh hoc.

(a) — Nue thai tit b€ Eng dot I (b) — X4& mubc sav xit Iy vio hd Phudng Nga; I- HO
sinh hoc bac mot; I1- HS sinh hoc bic hai; DI- H sinh hoc bic ba — HE lng khong thai
hi. -

Hiéu qua xi 1y theo NOS; & ho sinh vat thdi khi bic I chon E, = Eﬂ?&, khi 46
NOS; ra khoi hd bic [ se la:

1! =L,(1-E,)=27.98x(1-0,6)=1119mg/L
Hiéu qui xi 1y theo NOS;s & ho bic II sé 1a:

g o La-L, _1119-204
- . 11,19

=0,818 = 82%

Tinh toén t3i trong NOSs 1én biin ciia ko bic I dude tinh theo cong thire:

i TEL Bl _ g 001, =$Eeﬂ.nzxu.m —ge 0O _ 6 69 o /g h
] ¥
Higu qui xi¥ Iy & ho bic I, E| = 60% hodc E =06

Trong d6: E
Ham litdng NOS: ra khdi hd bic L, L,=L',= 11,19 mg/L.

.

nn
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344 Phén thit hai - XU LY NUGC THAI DO THI VA KHU AN CU

Nong d6 biin & hé bic I thyc té 1a ndng dé chit 10 litng ra khéi bé ling dgt I,

tiic 1 bing 64,88 mg/L.
Thai gian nuée Ivu Jai & hd bic I s& 1a:

co L 2798
' axq, 0,06488x6.67

=64,66 gid hay 2,694 ngay

Trongd6: a = Nongdd bin wong hd bic T, a = 64,88 mg/L hoic 0,06488 g/L;
q: = Tai trong NOS;, mg/g.h; .
L. = Him lugng NOS; ciia nude thdi din vio hd bic 1, L, = 41,15 ma/L.

Thé fich clia hé bic I dugce tinh theo cong thifc:

W, =L;E—xt,=%xﬁd_ﬁﬁ=ﬁﬂ-ﬁ,ﬁm3

Tii trong biin & h bic 1 dudc xéc dinh theo cong thifc:

]
q, =—38 e 202L, —fe 002, _ _I_gen.nzxz.m — Qe 002204 _ S3mg/eh
E, 0,82

Trong d6: E; = Hiéuqua xit 1y 8 ho bic IT, E; = 82% hodc E; = 0.82;
L. = Him lugng NOSsra khéi hd bac I, L, = 2,04 mg/L.

Thai gian nudc lvu l2i 3 hé bic II dude tinh nhy sau:

t, = LI“ = 1119
* axqg, 006488x183

=94,25h hay 3,93 ngdy

Thé tich cdia hd sinh hoc thi khi bic Ii sé la:

Q 240
W, === xt, = “—x94.25=942.5m"
1 =5y Xt =5 x94.25=942.5m

Thé tich cia hd bac I (HG ling —khong thdi khi) duge tinh theo cong thife:

W, =2yt =29 10— 120m°

24 24

Trong d6: 1 - Thai gian me6e I lai trong bé 1, = 12 h.

Tinh todn nhu cau oxy cho ho sinh hoc théi khi bée I theo cong thiie sau:

v 2 PixQu, -L) _23%240x(27,98-1119)

_ =1287kg
"= b, xdx 1000 0.9%0,8x 1000 ik
hodc tinh ra kg/ngd: :' - 'Zﬁ;‘f = 4,78 kg/ngd

i

Trongd6: V, = Lugng oxy cin thi€t d€ tdch NOS trong qud trinh xit Iy, kg;
© b; = Nhuciuoxy, kg, 48 tich duge 1 kg NOS:
: D&i v6i hé bac 1, b)'=20+23 ke,
P&ivihd bacIl b =25+3,0ke.

by = Mifc d5 sif dung khong khi, b =0,%;

d = Po thi€u hut oxy. BFi véi hd bac I: d' = 0,7 = 0,8; d5i vdi hd bac Il
ifng v8i yéu ciu xd nude thdi vio ngudn theo ludng oxy hda tan, 13y
d'=05;

Qs = Lum lugng nSe thii rung binh ngay d&m, Qa = 240 m’/ng.d;
L. = Ham lugng NOS; cla nudc thai sau khi gua b€ ling I din vio hd

bic L L.=2798 mg/L;
Ham ledng NOS; clia nudc thai ra khoi hd bic I, L= 11,19 mg/L.

Lugng oxy can thi€ d€ tch NOS & hd sinh hoe thdi khi bic II:

by x Qg (Ly ~L,) _ 30x240x (1119 —2,04)

vV, =
*" b, xd,x1000 0,9%05x1000

= 14,64 kg

: Y 14.64 %24
hodc tinh ra ke/ned: —& = —
oic tin g/ng - 9423

Him lugng NOS; ciia nudc thii ra khdi hd bic . L' = 11,19 mg/L:
Him hrgng NOS; ra khdi ho bic I, L, = 2,04 mg/L.

=3,84kg/ngay dém

Trong 86: L',
| L,

Ciin o viio k&t qui tinh todn v& ludng oxy cin thi€t cho hd sinh hoc thdi khi
ma fua chon thi€t bi théi khi phi hdp.

Chon d6 sdu ciia ho H =2m.
Dién tich ciia ho bac I s& 1a:

=y 500 3233~=324m’

F
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Dién tich clia hd bic II:

_W, 9425
H

Diéa tich ciia hé bic I - hb ling (khong thi khi) & 14:

I L
H 2

Chon kich thudc chiu dii va chidu ngang cita cdc hd (dng vdi mit thodng tai
d¢ siu trung binh ciia 16p nudc trong hd) nhir sau:

Hébicl :LgxBg=18mx [8m

Ho bacll :LyxBe=23mx 18m
Ho bac I : Ly X By = 18m x 3,4m

Sd d8 b6 tri 3 hd sinh hoc dudc thé hién wén Hinh 6-7. O Hinh 6-8 2181 thigu
mbt dang thi€t bi thdi khi b& mit voi truc quay ding dién hinh.

F, =47125=472m"

El E MAT CAT A-A
H‘_“ ;1 Hé théng thang khi bé mat

E:E '||I|I|IEI|-IlllhlIIII|'|!|||_P.|iJ!|I|III|1|I|I-|I|I|I|:fl|l=11llli'Il.‘r:.I1I|l'*lll['.'-ll_%ll1'.lil-

g ST BT TR R B

e EE & SE]S

st—& AT . = = e S

5 '-||g|||||1”||| '...Llillllhliilfl|1|I!H| B E

w e o f [ [ A -
1411! Lﬂl{ ﬂ\luﬁm&u ' &; hanq! 21200 me wucl LGUJ -|s|p:;=
LM ; A Emﬂ] ¥ ' 1 dﬂ:ﬁ)—‘

52400

HINH 6-7.
H#é sinh hoc thai khi ba bic.

Chuomy 6 — TINH TOAN THIET KE HE TEONG XLNT CHO KHU NGHI MAT 760 NGUO 247

HINH 6-8.
Mb1 dang thit bi thdi khi bé mat dién Hinh.

a- Mt biing; b- Tnre dién; c- Chi ti€t thi€t bi thdi khi;
|- Phao: 2- Thanh lién két; 3- Motor; 4- N6t truc: 5- Hop gidm 16e; 6- NGi true; 7- Truc
quay; 8- Cdnh khuay,

CACH TINH THU 2

Higu quéd x{ 1y theo NOS::
Zs L.-L,

Chon b8 3 bic nhy trudc: L', = 11,19 mg/L.

E =093% nhu cdch tinh thit nhit

Tii wong NOSs 8 hé bacl  :q;=6,67 mg/gh
Tiitrong NOSs 3 hd bicH  :q;=1,83mg/gh

Néng 46 biin trong nudc thai din vio hé 1T — hé 1ing, Ky bing 10 14n him
tuong chit Id ling ra khéi hd ling: a; =7 x 10 =70 mg/L.
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Thoi gian nuéc luu 12i & hd bic 11 dudc tinh theo ¢ong thic:

L, L9
a,xg;, 0,07x183

1, = =8735h hay 3,64 ngly

Trong d6: a, = Nidng d5 ban clia nude thdi ra khoi hé bic I, a; = 70me/L hodc

0,07¢/L;
g = 1,83 mgfeh.
Thdi gian nude luu lai trong hd bic I:

oL, 2798

| = = = 59.?1 h
ﬂl x q! ﬂ,ﬂ?ﬂlﬁ x ﬁ:ﬁ?

6,67 mg/g.h; ,
Néng 46 biin clia mifde thii din vio ho bic II (6 nghia 13 chd ra
khdi bac I), duic xde dinh bdi cong thifc: '

0.856 0.86 .
a, = at = ) = 0,07026 g/L
LT 1-086xt, xa%® xK Y 1-086%3.64x0,07°% x0,01

Odiy: K = Hing s phin gidi sinh khoi xic dink theo cong thifc -
K =083 x 10 x (1,12)T=0,83 x 167 = (1,12)% = 0,01
T = Nhiét 45 cha nuée § hd, T = 22°C.

Tong thdi gian nude lvu lai cho cd ba bic:
t=t+0L+t,=59T1+ 8735+ 12=159,06 h hay 6.63 ngiy dém

Mait bing Ong thé vi mat cit theo nudc cia tram i 1§ nude thdi cong suilt
240 m’/ngd (Phudag 4n 1)dude gidi thigu & Hink 6-9 va Hinh 6-10.

—
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1&.& 6.0 £0 1 =3 ’5]
e ‘Fff 0 1520 2.2 2D 66 201
4 | | I | | i

7N %;

N4

b
2
N -

13.8

80—

E
S N )
14 50 Jgﬂl Ld-n L%{J

18.1 ol
4 A Candd lnmen ¥
i -y woeD Ming visinhvat 7
8 —-C..— Hon hgp cdt — nube

-=d--- Nudc tich 1l bitn

iz | ~ 3 v

HINH 6-9.
Mt bing tdng thé ram x¥ 1Y nude thii cdng suit 240 m'ngd (Phuong dn I).

I- Song chin rdc; II- BE ling cdr; III- Méng do Iwu lugng IV- BE ldng 2 vb; V- BE tip
trumg nifde thdi; VI- Tram bom; VI- Thip loc sinh hoe; VIII- B lng dot II; IX- HS
sinh hoc; X- Tram bom bin; XI- San phdi cdt; XT1- Sdn phdi bia.
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o Chuong 6 - TINH TOAN THIET KE HE THONG XINT CHO KHU NGHI MAT 760 NGUOT 354
5 .
— >
& | Tinh todn muong oxy héa (phwdng an I
=
- Tinh toin mudng oxy hda dude tié€n hinh figng or nhir trong ph?a‘n 54.1.
b & Tém tit cic két qua tinh todn:
- = The tich hitu ich clia muongoxyhéa 1 W=22135m’
= E Chiéu siu mudng oxy héa :H=16m
g o Mat cdt ngang muong oxy héa cé dang hinh thang cin (HLS-19) v&i cic kich thude:
= be EE;[ E_ Chiéu rdng mat mee a=4m
= ; = Chigv rong diy mudng sh=1m
"E & % P& sdu idp mudc rong mufdng hy=12m
= z Khodng c4ch tf mat mf6c €n mat trén mifong ‘hy=04m
= ,1 D _ Bﬁsiﬂ xay dung mudng :H=h+h=16m
% :E Chi€u ngang xiy diung mifdng :B=5m
o s
dﬁﬁ = % Di€n tich mat ciit wét cia miydng :F=3m’
2 5 E Chiu dii 1ong cong clia muong :L=73,78m
2 :[ - Bén kinh u6n cong trung binh 'R=6m
e = =3 : -lEJ Chi%u dai ph.En mudng uﬁ:n cong ;L =37,68 m
-_:a-_: o Chiéu dii phan mudng thiang :La=8355m
En — [P ; T‘hﬁiglann@klﬁ :1=235h
& B | < 5 Chicu dai can thi€t clia miy napkhi :L=146m.
=
= | : |
E = L3 '
E - ) 3 Nudc thai sau khi ra kh6i mudng oxy hoa ducde din d€n b€ 1ing dgt IL Trong
= - = o ning hop dang x€t, chon b€ ling dot II c6-dang bé ling ngang va c4ch tinh
E . v % todn c6 thé tham khio trong cdc vi du mrée;,
& " bde | 4 s ok o
s = a 5 Két qué tinh todn cho phép chon 2 bé ling ngang dot II (2 don nguyén) c6
E" a B kich thude clia m61 ddn nguyén nhirsau; L x B = 18,1m x 0,956m.
— s : d E HE -
- g B L i ; T Nugc thdi san khi ra khéi b€ ling dgt I duge din vio hé thdng hé sinh hoc 3
- E’ L 23 Z8 bic vSi lam thodng tu nhién va sau d6 x4 vao hd Phudng Nga. Tinh todn hé
% E.8% ‘% £ % ?;‘_ 2o g . - théng hé sinh hoe 3 bic véi 1am thodng wr nhién ¢6 thé tham khio rong céc vi
w B8 T NE SO £8 L = du trirde,
s ‘% = A E. B0 = o o Sle=| 31 2 :
S eeiescesiss [1§s s : .
BB EE E 2EEY 02 g 5| & z Mat bing ting thé tram x 1§ nudc thii theo phirong 4n 11 (sif dung mudng oxy
L S D EE héa) duge gidi thi€u d Hinh 6-11.
=EZFEFERMERE (ITI
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57.8
1015 ED 10 40 1520 272 20 88 203
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— e ]
]
HINH 6-11.

Mat bing tdng thé ram xif Iy pude thii cong sudt 240 m'fogd (phuking dn 2).

I- Song chin rdc; 1I- BE ldng cat; 1I- Médng do lwu ludng; TV- BE ldng 2 vo; V- h;w:i
oxy héa; VI- BE Ling dgt hai; VII- H H& sioh hoc: VIII- San phdi biin; IX- San phdi :
X- Tﬁmbﬂmtﬂ}n,a-ﬂnnﬂﬁlénmenﬁ‘rhélﬁnglvﬁ b- Bin hoat tinh; c- Hon hgp ca
- nude: d-HWﬂ:mchﬁfsanphmbunvasﬁnphdcﬁt,G.,Gt . Céc hd ga thu nudc.

Chuomg 6 - TINH TOAN THIET KE HE THONG XLNT CHO KHU NGHI MAT 760 NGUO] 353

Tinh todn thi€t k& bé sinh hoc ti€p xiic quay (RBC — Rotating Biulogiml
Contactors) - Phudng 4n T

RBC dugc iag dung rong rdi d Pite, My, Canada va nhidu nudc khic. D6 13
cong trinh XU 1§ sinh hoc saw xit I¥ cd hoc vi so d6 cong nghé cia tram xit If
diing RBC dugc gidi thiéu & Hinh 6-12.

Tém tdt cdc 56 ligu !Inh‘ todn thiét ké :

- Lutu lwtgng nuGc théi trung binh ngay dém : Qu o= 240 m¥/ngd;

- Ham lugng NOS;hoa tan : 274,33 mg/L;
- Ham lugng NOS,téng cong : 320,00 mg/L:
- Ham lugng NOSyy clia niéc thii sau xit 1y 3 mgf/L;

- Nhiét d6 cia nidc thii v& mila lanh 3 22°C;

- He s8 gid cao dicm vé htrlugng va tdi wong hitucg  : K =3,5,
Dién tich mit thong ciia bé RBC dugc tinh theo cang thic:
_ Qunge X Loy X1000 240 186,44 %1000

Lx1000- 75x1000

Luu luong nudc thii trung binh ngay d&m, 240 m*/ng.d;

Him Iugng NOSs hda tan ciia nude thili, Ly = 274,33 x 0,68 =
186,54 mg/L;

Tai tmng hifu ¢ theo NOSs hda tan Iy theo Bing 6-1: L=7,5
g/m’ ngd.

1 2 4

[
e

= 5966,08 m"

Tl"ﬂ'l'lg da: {E!h-l'll:d
Ly

L

HINH 6-12. _
S0 @6 cong nghé xif Iy nudc thii diing RBC.

l-mlfmhqc(vﬂnbéﬁnngﬁj 2- RBC; 3- B¢ ldng dgt IT; 4- Thach bé biing thép

hodc bétdng ¢l thép; 5- Vdch ngdn; 6- Truc RBC: 7- Déng cd.
a. Nuc thai vao hé thong; b. Nudc thii ra khdi hé thong; c. Bin cin tiY b€ ling 2 vo; d.
Biin tir b€ ling dgt 1L
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BANG 6-1. .
Csc s& liéu co bdn € thi€t ké bé RBC ~
56 ~ Ponvido Mitc 46 xit } ,
A X1y sinhhoc Kéthdgp  Tdchréng
(X 1ybic2) mitrathéa  nitrathoa
Tai trong thity Iwc m’/m’oed  0,081+0,163 003+0081 0041+0.1
' ‘.I‘ﬁ;bgsnghiu ::: / g/m”.ngd 3,68+ 9.8 245+735 049+147
- Nﬂﬂi g cong. gfm’.ngd 981715 735+147 098+294
Tai max & giai doan 1
- ﬁt:}[?;;ghha £an = gm'ngd | 196+294 19,6 + 254 =
- NOS; iOrg cong ghmiogd 392588 392+ 588 ~
" T4i wong NH, g.-‘mz.ngd - 0.74 = 1,47 =
Thisi gian hin mudc h 07+ 15 1540  12+29
~ NOSssanxily me/L - ';1-:125
NH; sa_u_ﬂ_!f o me/L - 1+ _

Ghi e+ Cde 58 1idu ghi trong Béng 6-1 néong ing vdi nhigt dg nudc thdi la 13°C.

Bé xéc dinh 56 Twong bé loc sinh hoe ti€p xtc quay cin tham khdo cdc s6 ligu
¢&u tao RBC ché tao san nhu sau: '

° Cﬁiﬁu dai truc d8 va quay v4i vat liéu plastic bao quanh: 1,52 d4&n 7,62m
va dii nhit 8.23m;

e Vit liéu ding cho RBC dudc ché tao bing polyetylen (PE) mét do cao cd
hinh dédng da dang. C6 3 loai vt ligu:

. V&t liéu RBC mit do thip (hay tiéu chuin) véi dién tich bé mat: 9290

m?/ truc dii 8,23m;

_ Vit litu RBC mat d& trung binh vi cao véi dién tich bé mac 11.149
d&n 16.723 m* truc dai 8.23m..

B& (bBn) chfa RBC c6 dung tich 45,42 m® d6i vdi truc st dung vit ligu RBC
mat db tiéu chiufn 9290 m’.

=, Ak = 2 :
Trong tinh todn nay, chon vat lieu RBC mat dg tieu chuian: 9290 m*/uuc dai
8,23 m.

S& truc can cb s& la:

0y /b LY 60, i FO

Chuomyg 6 - TINH TOAN THIET KE HE THONG XLNT CHO KHU NGHI MAT 760 NGUOI
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: __F 596608
9200 9290

Chon: 1 truc va dién tich bé mit cia vit liéu s& 1a §=9290 m®

=10,64

(Hoic: Thiét k€ truc dai 3,6 m. Vit lidu RBC mit 46 § = 3200 m? bing
polietilen, khi d6 s& truc cin cb sé la:

5966.08
= T =186
=00

Chon 2 tryc va din tich b€ mit clia vitligu s& 1a: S =2 x 3200 =6400m?).

Thé tich b€ RBC dudc thiét k& t6i wu héa: 0,49 L/m? vt lidu. Nhu viy, d6i véi
vit liéu mit db tiu chudn 9290 m*/ruc dai 8,23 m, thé tich ciia b€ RBC s€ 1a
45,42 m’.

Dua vao thé tich niy. th&i gian fwu nude twdng Gng s€ 14 1,44 h va tii trong
thiy lwe: 0,08m’/m’ngd.

P siu 16p nu6c thich hap: 1,52 m vdi dién tich vét ligu nhiing chim 40%.

Hinh 6-13 £i6i thiéu sd d5 nguyén Iy cdit tao ciia 1 b& RBC thong dung.

G

) 111\\'1\\\ -

—

HINH 6-13
Sd dd ciu taﬂbéﬂBCd&ﬁngdungvﬂimﬁcd@nhﬁngch&mBﬁ == 4%,

1- Bia li tim (Radial passages); 2- Dia dong tam (Concentric passages); 3- Truc thép
hink vuong; 4- Ong cip khi b3 sung (Optional supplenmental ait header).
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Kiém tra thi€t k€ v& qu4 tdi chilt hitu ca:
Hé s6 cao di€ém tdi trong hifu cg: K = 3,5.
Ki€m tra (xd¢ dinh) tdi trong trén mot don vi dién tich (L)

N Quinge X Lw XK
5

Lutu hidng nuéc thii rung binh ngay dém, 240 m’/ng.d;

Ham lugng NOS; cla nuidc thai vio RBC; Ly, = 186,44 mg/L.;
HE s& cao diém tdi rong hito cd, K=3.5;

Dién tich bé mit ciia vit lisu RBC da chon 9290 m” (hodc 6400

mz.]

L,

in ™ I
1]

a. Khi chon 1 truc dai 8,23m véi dién tich bé mat cia RBC, S = 9290 m

_ 240-186,44-35

=16,86 ¢/m> ngd
e 86 g/m™ ng

LY

b. Khi chon 2 truc dai 3,6 m véi dién tich bé mit cda RBS, § = 6400 m’:

_ 240-186,44-3,5
6400

L, =24.47 g/m’ ngd

K&t qui kiém tra cho thiy trong cd 2 tntGng hdp L, d&u nhé hon tii trong l6n
nhat & giai doan [ (Bang 6-1): Li< 29 4g/m> ngd. Nhir viy dat yéu cdu.

Tinh to4n b€ king dgt Il san bé RBC

Tinh todn bé 1ing dgt I sau bé RBC dua vio:

o Luu lugng trung binh vdi tdi rong 1244 msf;nifgd;
e Luu iuidng Idn nhat (gidf cao diém) voi tdi rong  : 48,84 m™/m .ngd.

Dién tich mit thodng cita b ldng dot II itng v8i Jun lwgng trung binh v6i 13i
trong L, = 22,4 m*/m’.ngd: . -

=Qw_2¢ﬂ

= =984 m:
L, 244

y
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Dién tich mat thodng clia b€ ling dgt I dng véi luu lugng 16n nhit vdi tdi
trong Loux= 48,84 m*/m” ngd: .

_Quuge xK _ 240%3,5 _

E .
N 4884

172m?

Dua vao k€t qua tinh todn, kich thudc clia be 14ng dot 11 dude chon theo lugng
16n nht (cao diém): Fy= 17,2 m".

Chon hai b€ 1ing dgt II dang b€ ling ddng, duting kinh ciia mdi bé s& Ia:

D-=J4F’ _ [4x172 _33m
7m 314x2

Nudc thii saun khi ra khoi bé ling dgt 11 dude din vio hd sinh vit véi lam
thodng ny nhién d€ ti€p mc xi 1Y & mifc dd cao. Tinh todn hd sinh hoc rong
phudng 4n ndy vin dudc ti€n hinh twrong tu nhi trong cdc phin trude.

Mit bing tdng thé cita tram xi 1y nudc thii cong suit Q = 240 m*/ngay sif
dung bé RBC (phuong 4n 3) dige thé hién & Hinh 6-14.
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HINH 6-14.

Mt bing tng thé tram x{ Iy nudc thii chng suilt 240 m*/ngd (phutdng dn 3).

I- Song chin ric: II- BE ldng cat; ITi- Mdng do hn hugng; IV- BE ling 2 vd; V- BE sinh
hoe 1i€p xiic quay (RBC); VI- B ling dot hai; VIL- BE nén ban; VII- Hé sinh hoc; IX-
San phoi bin; X- San phdi cdt; a- Cin 63 €0 men 1Y b€ l&ng 2 v&; b- Bin hoat tinh; c-
Hén hop c4t — nude; d- Nudc tich 6 biin c4t; Gy, Gs... Céc hd thu mide.

]
i

Chuong -

TINH TOAN THIET KE
Hi THONG XU LY NUGC THAI
CHO MOT TRUNG TAM GIAI TRi

7.1. NHIEM VU THIET KE VA CAC S0 LEU €O SO

Pai hoc Quéc gia Thanh phd H6 Cki Minh dy dinh x3y ding mdt tring tAm
siai tri, vui choi tai tinh Lim Pdng. Muc ti€u cla Trung tdm 12 im hi€u thién
nhi€n dat nude, théng qua cic hoat déng tham quan thing canh, di tich lich s
tip huidn ca, mia, nhac, kich,... cho con em ¢dn bd cia Pai hoc Qudc gia
Thanh phé H8 Chi Minh vi con em cila ba con § dia phudng.

Pai hoc Quéc gia Thanh ph& HS Chi Minh yéu ciu nghién ciiu tinh todn thiét
k& hé thdng x& 1§ nudc thai cho Trung tAm ndy véi ¢dc s ligu sau ddy:

e S& ngudi thudng xuyén sinh hoat & Trung d@m : 64 ngudi

e Luu ludng trung binh nwdc thii (sinh hoat) - 14 m’/ngay dém
e Ham Wgng chat 1o limg : 284 mg/L

¢ Ham lugng NOSz - 320 mg/L

o Nhiét d6 trung binh clia nudc thdi vé miia lanh  :20°C

e Nhiét 46 trung binh ndm ctta khng khi : 18°C

Yéu ciu chat Igng nudc thai sau xit 1§ nhir sau:

e Ham lugng NOSy clia nude thai <20 mg/L;
s Him lugng chat ¢ bing: 20 = 30 mg/L;
s Ngudn ti€p nhin nuidc thai sau xit 1y Sudi Linh {(nguon loai A).

htto: //sachxua thuvienso. info
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7.2. LA CHON CONG NGHE XU LY

Cin cff vio nhiém vu thit ké va cdc s liéu ¢d s, yéu ciu 46i vai chit lugng
nude thii sau x& 1y va cdc diéu kién cu thé tai dia phudng, c6 the chon 2
phudng 4n cong nghé xit I¥ nube thdi nhu sau:

Phudng #n 1: Cbng nghé xi 1y gdm céc cdng trinh ddn vi: b€ tr hoai ba ngin,
bé loc sinh hoc ngim, bé 1ing dgt 2 va khit tring (xem Hinh 7-
1):

grm——e

Nudc biin

HINH 7-1.

S¢ 46 cang nghé xi 1y nrGc thii phwong 4n 1.
A : Nuéc thii dua vio tram xif Iy

B : Nuc thii sau xif [ xa vao sudi Linh
(b) : Bin xd ir bé ling

(c) :Cﬁnﬂii&nml.'ll'bém'hﬂ?i(mthé’:blngxchﬁthﬁndﬂch&dixﬁlﬁ&ndikhﬁc)
: B€ o hoai 3 ngén

+ BE loc sinh hoc ngim

. B Ang dot 11

: B tiep xiic

: 3an phdi biin

W B -

httn://sachxua thuvienso info
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N -

Phuong 4n 2: Cong nghé€ xi 1y gom cdc cbng trinh don vi: béty hoai ba ngin,
b€ loc cdt 561 ngdm vi khd tring (xem Hinh 7-2);

AT

HINH 7-2. -
S0 46 cng nghé xit 1§ nudc thai phudog 4n IL
: Nudc thai dua vio tram xit 1y
: Nifc thii sau xit I¥ x4 vio sudi Linh
: B€ ur hoai 3 ngéin
: Bé loc c4t sbi ngdm
- B& tiép xiic

7.3. TINHTOAN CAC CONG TRINH XU LY BON V|
7.3.1. BE ti hoai

Theo ti¢u chuin thiét k&€ (TCXD-51-84), khi Ivu lugng nudce thai sinh hoat 16n
hon 10 m’/ngd (trong trudng hop dang xét: 14 m’/mgd), chon b€ 1w hoai ba
ngin d€ X [y sd bd nu6c thii sinh hoat (Pieu 7.3.3).

Thé tich tinh todn chung ciia b€ ty hoai 14y khéng nhd hdn luu lwgng nudc thii
trung binh trong | + 2'ngay dém (Pieéu 7.3.2 - TCXD-51-84), chon 1 ngay
dém dé tinh todn, khi dé: :

W =14 m'/agay x 1 ngdy = 14 m’
Thé tich ngan thit nhit bing ¥ thé tich 1W0ng cHng:

_ W1=0?5x14=?m3
Thé tich ngin thd hai bing thé tich ngan thd ba vi bing % thé tich tdng cong:
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Wo=W,=025%14=35m’

Chidu sdu cbng tdc & cc ngin cia bé nf hoai Ify bing 1.4m. Khi d6 dién tich
cdc ngin ciia bé uf hoai 1a:

F=b =24 _jom?
H 14

Chon kich thudc H x B x L (chi€u sdu, chi€u rdng, chiCu dii) cla cdc ngin
nhu sau:

e Ngin thit 1
e« Ngiin thit I va tha 111

:HyxByxLi=14m x 1,6m x 34m
:HL'-,KBHHIJ:J:L&-D'IE 1.6m x 1,6m

So dd cdu tao b€ tu hoai ba ngin dude gidi thiéu & Hinh vé 7-3.
Ham Iugng chit bin sau khi qua b€ tiy hoai gidm va sd b ¢6 tinh nhu sau;

e Hiam lugng chit o ling gidm 45%, tifc 14 cdn lai irong nudc thdi: 284 x
(100 — 45%) = 156,2 mg/L;

e Ham lugng NOS,, giam: 20 — 40%, vi du gidm 30%, tic 12 con lai trong
nure thai: 320 (100 — 30%) = 224 mg/L.

7.3.2. Bé& lgc sinh hoc ngdm (Phuong an 1)

Nudc thai sau khi da xif Iy & bé ty hoai dugc phin ph6i déu vio bé loc sinh
hoc ngdm nh& ngin dinh lugng véi xi phong tu dong. Ngin dinh lugng dugc
thi€1 k€ ciing v6i bé ty hoai (hoic c6 thé tich riéng IE).

‘Thé tich 18p vit liéu loc ciia b€ loc sinh hoc ngam dudc tinh theo cong thiic:

(L, ~L)xQ_(24-200x14 _ (.o s

NO 430

NOS,q clia nutc thii diin vio b€ loc sinh hoc ngim, L, = 224 mg/i.;
NOS;, clia nudc thdi sau xirly, L, = 20 mg/L;

Luu ludng trang binh ctia nudc thii, Q= 14 m’/ngd;

Naag Itfc oxy hoa, liy theo Bing 5-1. Ung véi nhiét 45 cla nubc
thai vé& miiz lanh 20°C v nhiét 46 trung binh ndm cda khong khi
18°C: NO = 450 gOy/m” ngd,

W=

&
Earr
[} A [ | |
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MATCATM=-M

-
A
i
-,

e

T

E"’ L _ N
—
HBiNH 7-3.
Sd 36 civ tao bé tr hoai 3 ngin.

A : Ngan oy hoai (ngin thit shit)

B : Ng#in ling (ngin thif hai)

C: Ngin loc (ngan thit ba)

D ; Ngin dinh liidng véi xi phong tf dong
1- Ong diin nudc thii vao bé of hoai; 2- Ong thong hdi: 3- Hop bio vé; 4- Nip 68 hiit
cam; 5- Dan b2 (6ng cot thép mip bS; 6- LB thong hoi; 7- Vit igu loc; 8- Pan rit nudc;
9- Xi phong dinh luong; 10- Ong din nuéc thii dén cong trinh xif 1y liép theo.
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Dién tich ciia bé loc sinh hoc ngdm dudc tinh theo cong thifc: r NETRANG
: 200 3000 200 3000 200
=W=ﬁ'35=4,23m1 ; i 3 2 1>1] A ®
H 1'5 ﬂi' i ﬂ"'\ i ! r> 5
Trong 86: H- Chiéu cao 16p vit lisu loc 1y theo Diéu 6.14.13-TCXD-51-84: H= |,5m. S e ) | S - &
- - . J [ i L 1) [ ] i iR E- L] - o L o ——"'-‘-n
Chon b€ loc sinh hoc ngdm gdm 2 ngiin lam viéc dong thi, kich thudc mobi : o -5 A F— 2
ngin trong mat bang: L x B =4m x 3m. ; 1.8
i: w6 0 % e % 0 o R N &ﬂhﬂ-——T—a
Vit ligu foc duge chon 13 d4 dam, xi than kich thude 40 =+ 60m. Du6i 18p vat E - e | S __LE
lieu 14 san d3 bé tOng Bt thép c6 duc 16, dit cach ddy bE 0.2 = 0,3m. | 3 i —
P& phin phdi déu nudc thdi 1&n 16p vit ligu loc, ding hé thdng mdng phin ; O R ;
phdi ¢6 16 (hodc hé thong mdng ring cua). - P —— T | : i 2
s 3
Pé dan khong khi vao 16p vt liéu loc, bé tri 4 6ng diing théng gid dudng kinh R T = - e e T | M W
00mm va dit & 4 gée ciia b€ loc sinh hoc ngém. Qué trinh oxy héa sinh héa E%—T& e e & S — e
cdc chat hifu cd c6 trong nudce thii x3y ra trgng tuf nhur & bE loc sinh hoc rhé &
giot. |,
:
So 48 cdu tao bé loc sinh hoc ngdm dudc gidi thi¢u ¢ Hinh 7-4.
Nudc thii sau khi qua bé loc sinh hoc ngam cling véi mang vi sinh vét dugc o
din d&n bé ldng ditng dot 1L | g-
E .
=TT T [ e T .
I o (- s ! A h et iy im0 ) e e le
Nudc thii tir b€ tur hoai 3 ngin dugc din dén bé loc cdt sbi wan theo Pidu _ . @ G R S R L 2
1413.1 cila tiéu chuén thi€t k&€ - TCXD-51-84. g G T e e e
S [ snayronormes shnr AR SRS R
BE loc cdt s61 duoc thi€t k€ kidu | bac. Nudc thdi dugc phin phdi déu én bé : e e NP S S S D O -
mat 18p vit lidu loc cila b€ loc nhd hé thong Sng phén phéi cé duc 15 gin két ' = H\i ‘\1 .
v8i xi phing dinh ludng tir ddu ra ciia bé t hoai ba ngiin (Hinh 7-5). : =
2 2 g ; HINH 7-4.
Thé tich tong cdng clia bé loc cat sdi dudc tinh theo cong thife: | Sl ottt W o b Boc gl
'- . .
W= q; %xQ=5x|4=70m’ | i 1- Ong din nudc thii vao; 2- Mdng ¢6 15 A€ phin phdi déu midc thii; 3- Ong nhinh
. _ L . s, 3 X, ' phin phdi nude thii vao cﬁ:ugimﬁng théng gid ddy b€; 5-'653 théng gié bén rén; 6-
Trongd6: qo = T&i trong tinh todn, =4 + 6 m"/m".ngd. Chon g, =5 m /m".ngd; | Vit liéu loc (than xi 40 — 60 mm); 7- Sin 43 v4t ligu loc c6 duc 16 &€ thio mxéc; 8- Ong

Q = Luu lugng trung binh ngay dém cha miic thai, Q= 14 m’/ngd. d&n node thii ra khdi bE d&n cong twinh xit 1 tifp theo. i

htto://<achxUa thuvienso info
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MAT CAT A (Ti 1& 1/50)
60Q, 1200 1200 1200 1200
el H
e
14 -ﬁ#nn:ibﬂﬂnﬁnlﬁﬂﬂn_'uunmug‘

13 —12 11
12.000
-
EH'EI ‘.IE'L'HJE: §=10.800 . ' gn’ﬁl
(5 S O 1
Y F & @
A ! : {
L § 3 '.'.'.'.'.', i Fra et
1 A4
g¥ | ™
| S5 |
! *
el o | i !
e = e o e o e
IR
Y | | —
o YL I . '
1L (V] §
=3 N 1 ) ot s | ot s o 4
& | ]
l | 4§
Y ¥ : 5
MAT BANG (Ti 1& 1/100)
HiNH 7-5.
Sd 46 ciu tao b€ loc cat sdi ngam.

1- Ong din nude thai tir bé 1r hoai dén; 2- Mang 1u6i Sng i ¢ 100 mm; 3- HI tép
trung nwdc thii san loc; 4 Ong din nude thii 8€n céng tinh xit 1§ ti€p theo; 5- Mat dit
tf nhién; 6- Chup dng thao riva; 7- Mart it ddp mdi; 8- Lép phlt PVC chong thim nubc
mit; 9- Lap si ¢8 hat 20 -30mm; 10- Ong thong hai; 11- Ong thu muéc duc 13; 12- Lép
61 d8: 13- Ldp cdt hat to day 0,16m: 14- LSp phi PVC chéng thim thinh vz ddy bé.

- el A ey

—l T PR S SSEEIE N

ST TR re T SN O TR R R SR R T :h?'ll'l-'—l’ﬂl‘ﬂm-:;n?'\:l'rml
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Chidu cao céng thc (H) clia b€ loc ¢4t s6i ngdm (chiéu cao ciia 18p cét loc) 14y
bing 0,6m. Nhyt vy, dién tich cda bé loc cdt sbi ngam Ia:

1=,=E--~E=1hs.,ﬁm2
H 06

¥

Kich thudc ciia bé loc dude chon nhit sau:
LxB=12mx I0m=120 m*

Mang 1u6i Sng twdi va Sng thu mube Jam béng Gng nhua c6 khoan céc 15 nhd
dé wrdi va thu nuéc.

Heé thdng niy dwge phi mot 18p s6i e hat 20 <+ 30mm diy khoing 0,3m cho
mang 1u6i ng wdi v khoing 0,5m cho mang 1u6i 6ng thu nuée. Khodng cich
giita cdc Sng Wwoi én mit bing 1€y bing 1,2m. Nhw viy, b€ loc dudc b3 ui 9
gug wdi. Hai Sng bén ngodi cich thinh bé 0.6m. Chiéu dai mbi ong tudi 1
9.5m.

Ong thu nuwéc & ddy bé loc gdm 3 Sng dai 12m dt cdch nhau 3,4m; 2 6ng bén
ngoai c4ch thanh bé 1,6m.

Dung tich ngin dinh ludng difgc tinh theo ¢dng thifc:

2 4 ‘],1
Wy =E?T:‘an=3‘l * (0.

x9,5%9=0,67m’

Dung tich ngan dinh lugng, m’;
Pudiag kinh 6ng twdi, d = 100mm = 0,1m;
Chiéu dai mbi dng nidi, L = 9,5m;

$6 ong nidi, n="9,

'J'.\rcm.gdﬁ: Wa

| | SO (R |

- B i ~

Viée c&p khong khi cho bé loe c4t si duge thife hién qua mang luéi rit nude
tit Sng théng gio. '

7.3.4. Tinh todn b€ ling dimg dgt Il

Nudc thii sau khi dudc xi& 1§ sinh ﬁgc & phudng 4n I duge din dén bé ling dogt
IT 4€ loai.bd cic mang vi sinh vat. Chon b€ ling diing d€ tinh todn thit ke,
Tinh todn bé 14ng dgt II sau xi¥ 1y sinh hoc & phudng 4n nay nhuf sauw:

mttn: /s st BLV €0, i 1o
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Thé tich phdn cong tic clia bé ldng ding dot 11 c6 thé tinh theo cdng thikc:

W=Q_., xt=128x15=192m’
Trong 66: Qmaxn= L hiwong I6n nhat gis, dude xdc dinh nhy sau:

Quusien= Qe X K = %xlz =1,28mh
t = Thai gian ling sau cdng rinh xif I§ sinh hoc, t= 1,5h.
Dién tich 1i€t dién ngang ciia b€ ling s8 1a:

o Oy 128

= =0,71m’
v - 0.0005x3600

Trong d6: v = Tde ¢ ling, v = 0,5mm/s = 0,0005m/s.
Dudng kinh ciia bé:

Chiéu cao phin cOng téc ciia bé ling ding:

W 192
T F 0711

H

2.7m

Ong trung tim 12 &ng nhya ¢6 dudng kinh 150mm vi dai 1,25m.

Nudc thai sau khi rz khoi bé [£ng ddt T duge khi tring bing clorua vdi va

dung dich clorua voi dude xdo trfn véi nude thdi & méng tdn kiu “ludn”,
chiing ti€p xic 1n nhau theo mudng hd din thing ra Sudi Linh.

Lugng ming vi sinh vat tif bé ling ddng dgt I duge ddn d€n sin phoi bin
hoic ¢6 thé€ din trd v& ngiin phin hiy ky khi ciia b& tr hoai vi, trong truting
hop nay, dung tich bé ty hoai ting 1&n dén 20 + 30%.

Mit bling va mit cit theo nuée clia Tram x& Iy nudc thai trung Am gidi ui
(cong suat 14 m/agd) theo phuong dn I dudc thé hién & Hinh 7-6 va theo
phuong 4n I duge thé hién & Hinh 7-7.

| i O
B g
o L
g bl

il L
bR L

TS T T e

+

+8158 | &

"=

+ 916.0
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I

¥,

=G14.1

r'? - r

it 1) et S AP U STIE R R TR AT b TR T

2 _/

BE br hogi 3 ngin

. 3800

10.500

' HINH 7-6. |
| Miat bing va it ¢t theo nudc cla Tram xif Ij nudc thii tng tim gidi i (cong suil
14 m*/ngd) theo phigng &n L |

e laat s - akl

i
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MAT CAT THEO ﬁﬂﬂc

3 ~4 5 6

— e

B T S TR, B Y A S

g 15.600 . T
1500 . 1600 4400 ; 10,00 L |
1 - -
§14.1 9135 9132 PW THU BA

;

ki E 2 < > A ~
| XU LY NUGC THAI CONG NGHIEP

- T ;-
*% -@ $ b i
1 ’:I:_ ::l: .

2 i A A {

ﬁ ': :: i

Lo ) it
E
2
2
]

X |
|
|
i
E

A :BE o hoai 1 :ﬁngdﬁnnuﬁe:thﬁivﬁu _ [

B :BE& loccilsdingim 2 :Xi phdng dinh Jugng | |

C :H& tip trung nude thii sau loc 3 :Ldp phi PVC chéng thim bé miit

D :Bé 1ép xiic chlorine 4 6ng phan phoi nudc 5

E :Mudne xi nude thiisauxf Iy rasudi 5 :prcﬁtsﬁim: '

F ~Nnnf3n ti€p nhén nu6c thii - Sudi Linh 6  : Ongkhoan 15 thu nudc loc

M&I‘.bingvamat cit theo mude cia Tram x Iy owde thii trung tim g:ﬁuri (cOng sudt

14 m*mgd) theo phudng 4n II. L
] !
¢
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| TINH TOAN TH_IE"T KE HE THONG
XU LY NUGC THAI TAP TRUNG
| CHO MOT KHU CONG NGHIEP

8.1. NHIEM VU THIET KE VA CAC SO LiEU CJ $O

Khu céng nghiép A dugc hinh thinh d€ ti€p nhiia dau wr cia cdc xi nghiép
cbng nghiep vao Viing kinh t€ trong diém phid Nam. Vi ufi clia khu céng
nghiép A ditde x4c dinh tai phuding Long Binh, thinh ph& Bién Hda; tinh Bong
Nai. Khu céng nghigp A véi qui md 760 ha c6 khd ning tiép nhin khoing 400
xi nghiép cong nghiép thudc loai hinh céng nghiép it 6 nhiém: sin xudt linh
kién dién ti¥, ch€ tao cdc sdn phim co khi chinh x4dc, dung cy quang hoe, dét,
may mdc, thi€t bi vin phﬁng,‘hae bi, thuc phim v.v....

Mic di cdc loai inh cong nghiép dy ki€n mdi goi ddu t vio khu cong
nghiép A 12 nhifng nginh cdng nghiép it chilt thii, tuy nhién sy ra ddi va hoat
déng ciia khu cbng nghiép ndy ciing s€ gin lién v3i viéc phdt sinh m&t ludng
nudc thai kb 16n c6 nguy cd giy 6 nhifm i trvdng va dnh hudng d€n chalt
Iwdng nudc ciia hé thdng song Dong Nai — ngudn tiép nhdn nude thai cia Khu
cong nghiép A. Nhin thic sdu sic vin @& bdo vé moi trudng va phat tri€n
vilng bén cdc khu cong nghiép, B6 Tii nguyén va Mdi truding di yéu ciu khu
; cong nghiép A xAy dung tram xit 1y nuéc thai tdp trung cho todn khu, dim bdo
| chit lugng nudc thdi sau xit Iy dattiéu chudn x4 vio ngudn loai A (sdng Dong
Nat).

hto: //sachxua thuvienso.info
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P& thuin 161 cho qud trinh xif 1§ nudc thii tai tram xii 1y tip wrung, khu cong
nghiép A qui dinh ring (it cd cdc xi nghiép cong nghiép dau tf vao khu déu
phii x& 1y cuc bd nudc thii dat tiéu chuin qui dinh riéng (xem Bing 8-1)
trude khi x3 vio hé théng thoat nudc thii trong khu cdng nghiép d€ din dén
tram xi¥ 1§ nurdc thai tip trung.

Céc thong s§ phuc vu cho tinh todn thi€t k€ tram xif 1Y nudc thdi tap trung cila
khu cbng nghiép A dvde cung cip nhu sau:

¢ Luu hidng nudc thai tinh todn: -
- Luulugng trung bishngdy  : Qjf .0 =4000m*/ngay
'~ Luu ludng gi®f 18n nhit : QX,, , =667m’/h

max.h

e Tinh chit nude thai ¢du vio:

Gidi han tiéu chudn nudc thii xi vao tram xit 1y nudc thii tap trung cia
khu cong nghiép A nhi trong Béng 8-1. '

e Yéuciu chit lugng nudc thai sau xit 1§

Nude thii sau xi 1§ tai ram xi& 1y nudc thdi tip trung clia khu cong nghi€p
A phii dat tiéu chudn thii vio ngudn loai A nhf trong Béng 1-10.

82. LUA CHON CONG NGHE XU LY

Céng nghe xit 1y ciia tram xi 1Y nudc thdi tdp trung dudc lva chon trén cd s
chc s& lidu ddu vao va ddu ra, cdng svit thiét k&, didu kién mat bing, cd sd
‘khoa hoc, finh hinh thyc t€ ¢du w cda cdc xi nghiép cong nghip vao Khu
cong nghidp A. -

Céng nghé x¥ Iy nudc thii clia tram Xif 1¥ tip trung dudc phin chia thanh 3
giai doan: xif Iy béc 1, xit 1y béc 2va xT 1. bun.

e Giai doan xi I¥ bac I bao gém dccﬁngtﬁnhi&ly’_cd hoc: .

. Song chin rdc (udi lugc thé) vin hanh thi cong;
- Tram bdm;

- Ludi chin rdc (ludi luge tinh) vidn hinh nr dong;
- BE ling cdt thdi khi;

. B& diéu hoa va bé trung hoa.

Chutemy 8 — TINH TOAN THIET KE HE THONG XINT TAP TRUNG CHO MOT RCN 375

BANG 8-1.

Gidi han tiéu chufin xa nude thii vao tram xi¥ 1y nudc thai tip trang cda
Khu chng nghiép A

Giéi han tdi da

STT Thongsd Don vi
| Nhiét dd i 45
2 pH - 5+9
3 BODs(20°C) mg/L 300
4 COD mgfL, 330
5 Chat rin lo ling (85) mg/l. 300
6 Arsenic (As) mg/L 0,05
7 Cadminm (Cd} mg 0,01
§  Chi(Pb) mg/L 0,1
9  Clo(CD meg/L 5
10 Crdom IV (C™) mg 0,05
11 Crdm I (Cr) mg/L 0,2
12 Déaum@ khodng mg/L Khéng dude cb
13 M3 d6ng thuc vat me 30
14  Ddng(Cu) mg/L 02
15 K&m (Zn) mg/L |
16  Mangan (Mn) mg/L 02
L7 Niken (Ni) my/L 02
18  Photpho hifu cd mg 02
19  Photpho 16ng ¢dng mzL 4
20  Sat(Fe) mg/L 1
21 Thifc (Sn) me/L 02
22  Thily ngin mg/L 0,005
73 Nitg tdng cong mg/L 30
24  Amonia (NHs) mg/L 0,1
25 Flo(F) mg/L |
26  Phenol mg/L 0,001
27  Liu huynh (S) mg/L 0.2
28  Cyanua (CN) mg/L 0,5
29  Tdng hoat d6 phéng xa o Bg/L 0,1
30  Téng hoat 46 phéng xa B Ba/L 1
_ 31 Coliform MPN/ 100 ml 5.000

Ghi chi: Dy 13 téu chuin quy dinh riéng cla khu cong nghiép A. Cic khu cbng
nghiépkrﬁ:célhécﬁnhﬁ‘ngqu}rdinhkhﬁchm ;
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3176 Phin that ba — XU LY NUOC THAI CONG NGHIEP
» Giai doan xif Iy bic 2 chil y&u tdp trung vio qué trinh xi¥ Iy sinh hoc nhdm , I l
loai bo cdc chit 6 nhiém hifu ¢d trong nudc thdi. Qud trinh xu I sinh hoc g Y -:-=..
ditde dng dung d€ tinh todn thi€t k€ cong nghé trong truding hdp nay la =r = E E . ,;__1
qué’ trinh biin hoat tink (Activated sludge process). Céng trinh ddn vi thifc " : - ! . _E E
hién chifc néing niy 12 bé aerdten k€t hgp ling dot 11. Uu diém cia qua < L Er i
trinh biin hoat tinh 13 hi€u qua loai bd NOS (BOD) cao va de thich {ng khi = = *."':1..' e
xi 1y véi tdi trong ting ddt bi€n (do tinh chat nude thdi chung cia khu | EI: i:
cdng nghiép thudng khong on dinh theo ting giv trong ngiy). Nudc thai | 2 2
sau khi xi¥ 1y bac 2 dwdc dua sang ho xi 1y bd sung (ho sinh hoc véi ché . : . £
d6 lam thedng tv nhién) trude khi x ra ngudn ti€p nhan. = = I _L‘_ L.;. _—;
B 2 Soir =
e X{ 1§ bin: Lugng bdn hoat tinh sinh ra trong qud trinh xii 1y sinh hoc sau "“;*” i !
khi Eing & bé Hng dot IT duge tudn hoan mét phdn vé bé zerdten va phan | o : . 2
biln dv dudc dua sang bé nén bin trong e nham lam gia ting him ludng 2 ; _ E: x F:E * 5 k-
ch&t rdn chifa trong bin ¢€ phil hdp véi viéc khiéf nuéc bing cdch sif dung Z8 F 29y =l = £
iét bi A i. Vié & ip lam gia & = Z 2w B #Eo = =
thiét bi loc ép diy dai. Viée khif nvdc s& cho phép lam giam the tich bun. - R 5
Biin sau khi dude khi nude sé dude si dung nhy phin bén hodc thai bo * M E 2 1 —— i
trong bai Xt Iy rdc do thi. = SN M .
Y
S¢ dd nguyén tic qui trinh cong nghé xif 1y nubc thdi tip trung cho khu cong P i s s
nghi¢p A dudc thé hién trén Hinh §-1. S S =]
! A & D T
AT 5
8.3. TiNH TOAN THIET KE CAC CONG TRINH PON VI e : ;;(_1 G 2 |
] 2
’ > ,
8.3.1. Ngan tap trung va hé bom nuidc thai - E:: = (. |
................ =y St ’I
= :
Nudc thai clla t4t cd cdc xi nghiép trong khu cong nghiép A sau khi dudgc xi 1§ ' E: 2 — T, N
cuc ba dat tiéu chudn qui dinh ¢ Béng 8-1 dudc xd vio hé thing thodt nudc | é: E:; 15 |
bin trong khu céng nghiép vi diin dén tram x{ 1y tap trung d¢ X 1y hoan tat o 2 =% |
dat tiéu chuin Viét Nam (TCVN-5945-1995) d6i véi ngudn loai A (qui diph & 5 | i “
Bing 1-8) trudc khi xd ra sdng Pong Nai. Nude thii diu tién duge din dén I £ b o
ngin tip trung, qua song chin ric thd va vio ho bom. Tir 46 né duge 4 bom < T B 1
nhiing chim bom d&n cong trinh xi 1y ti€p theo. < || : - " 5
i tiép nhin dudc tih theo céng thifc: |
Thé tich hitu fch ciia ngin tiép nha A g -a:' r'-‘il c.:rl ﬂi
Q... 667 3 -
Viatuich =_£-IZ_ = m =3335m

htto://sachxua thuvienso info
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378 Phdn thii ba ~ XU LY NUGC THAL CONG NGRIEP

Latu Iutgng nudc thii trong gid 160 nhat, Quus = 667 m'/h;

Trong do: Qi 1 tha
Tan suat khdi dong bom, Z = 5 lan/gis,

Z

W

Citi off vao cot d4y &ng din nudc thai vio tram xit 1y tp trung va thé tich hifu
ich ciia ngan wp trung, chon cdc kich thitde trdng iing ctia ngin tiép nhin va
him bom nude thii nhw trén Hinh 8-2.

+0.00 €020 A -—A :0.00
T ' s
& i :
& 2 A ENET
.,, 2
TR T et et
2 _/ 'ﬂm_] —1
1300
3
2 mteal
i °
S 2
2 3
8l ¥ :
T
ﬁi tAl
%
HiNH 8-2.

Nean tip trung va hd bom mide thai.

1, Ong din nudc thdi vio tram xit.ly; 2. LudL chiin ric thd; 3, L5 Emﬁtnu&csinm 4,
Thang sit; 5. Bdm nhiing chim; 6. Ong thodt nude $50; 7. Ong dan nude thai dé&n cong

 trinh X 1§ 1i€p theo.

S

el & i

e Lo Ll b 2
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' Thé tich chita thite t& cita ngan tip trung theo kich thudc dude chon:

Ve = {(8:4%5,5)+[(5.5+2.9)x0,5x13]}x 0,7 =161 5m> >3335m’

Trong ngin tip trung vi hd bom nudc thii ¢6 ldp dit cdc thiét bi sau:

04 bom nhiing chim ciing lAm viéc song song;
Pit tinh bdm: Q = 185 m’h, H = 10m;

04 cong tic phao ndi;

01 song chdn rdc thd.

8.3.2. Ludi chin rac (lu6i luge tinh) va bé lang cat thoi khi

Ludi ldge tinh
Céc théng s& thit ké:

Quax = 667 m’/h (0,185 m/s)
Vin tdc V, = 0.6 m/s

Bé réng kénh B=10m
Khodng cdch thanh = 10 mm

Y, = Q
7 (B, -015) (B~0.23)

0,185

0= (B, -0,15) (1,0-0,23)

By =0,55

h, =V} x1354%0,6=0,6" x1354x0,6=0292m

Lip dat: 01 lw8i chdn ric w dong, rHng 1.0m;
01 song chin réc thi cong, rong 1,0m.
BE king cit thai khi

Vai trd ciia b€ Hng c4t 12 bdo vé céc thi€t bi mdy méc khoi bi mai mon, giim
su ling dong cdc vt liéu ndng trong &ng, kénh mudng dan...., gidm s6 1an sic
rita cdc b€ phén hily ¢in do tich tu qué nhigu cil

it/ /sachx LAFRUVI enso i o



280 Pidn tha ba - XU LY NUOC THAI CONG NGHIEP

Tinh todn bé ling cit thdi khi ¢6 thé tham khdo hai céch tinh khdc nhav nhi
da tinh bay trong chudng 3.

Trong trifding hdp danz xét, cdc théng s& tinh todn b€ ldng cdt thdi khi duge
chon nhu sau;

- L lueng nudc thii trong gid 16n nhit : Quux =677 m'/h;
Théh gian Iy nude : t=3 phiit.

Thé tich cin thi€t eta b€ ldng ¢4t thdi khi dudce tinh theo cong thife:

v o Qs XU _ 677x3 _

60 60

3dm’

Chiéu siu 1dp nudc trong bé dude chon H=3,0 m.

Dién tich b€ ling cdt thdi khi rén mit bang la:

Trén mit biang, b€ ldng cdr thdi khi dude chia thanh 4 & hinh vudng co kich
thuge canh hinh vuéng 12 2,0m (Hinh 8-3). Viy kich thudc clia bé Iing c4t thdi
khi trén mit bing 1i: L x B =8m x 2m = 16m" > 11,33m" theo yéu ciu.

Ludng khéng khi ciin thi€t cung cip cho bé ling ¢4t thdi khi dudc chon bing
0.4m’ khi/m dai/phdt, tirc bing 0.4 x 8m = 3,2 m*/phit (113 CFM).

Téc db cung cAp khi tit thi€t bj phin tdn khi = 14 CFM/thi€t bi.
Sé thiét bi phiin tdn khi cin thi€i s& 1a 113/14 =8 thi&t ba.

Sir dung: 8 bd phan t4n khi, cong suit 14 CFM/difuser; 2 mdy théi khi (1 mdy
hoat dong. | mdy du phong) cdng suidt= 113 CFM, dp luc H=35,0m.

Ludng cat trung binh sinh ra moi ngay tinh theo cdng thifc:

: 1000 1000

S R

T

i

i
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Trong 461 Q.. = Limiluong nuée thii trung binh ngay, QY ., = 4000 m¥/nzd;

g, = Ludng cit rong 1000m® nure thili, g, = 0,15m’ c&t/1000m’
nudc thai.

Chi€u cao 1dp cit trong b€ ling cit i khi trong mot ngdy dém tinh theo
comg thie:

W xt 06xi
h == = = : =
cTLxW . 8x2 ﬂ:ﬂETSm

Trong d46: W, = Lugng cit sinh ra trung binh trong mit ngay, W, = 0,6 m*/nsd;
t = Chuky x3 cit, = 1 ngay.

Chi€u cao xdy dung cila b€ ldng ¢4t dude tinh theo cong thic:

Heas=H+h+H,,=30+00375+04=344m

Trongd6: H = Chifu cao cdng ticcla bé Mng cdr, H=3,0m:
h. = Chiéu cao I6p ¢4t trong b€ ling c4t, h, = 0,0375m;
Hy,, = Chiéucao vimg bdo vé ciia b€ ling cat, Hy,=0,40m.

S0 dd ciu tao b€ lang cdt théi khi k&t hgp ludi lwgt rde tinh duge thé hién tén
Hinh 8-3.

8.3.3. B€ diéu hoa

Chon thdi gian lvu nudct=12 h

Thé tich cin thi€t = (4000'x 12)/24 = 2000 m’

Sit dung mét b€ duding kinh D = 30m, chi€u sdu mirc nuwde H =4,5m
Thé tich luvu tr¥ bifu dung = {( % 30%/4 } x 3,0 = 2121w’ > 2000m’
Lip @it 3 bdm nhing chim (2 bom hoat déng, 1bdm dy phong).
Pic tinh bom Qum = 88 m’/h, 6t 4p H = 10m; 03 cong tic phao ndi.
Litgng khi cdn thi€t € xdo wdn = 0,02 m*fphiit

Lugng khi can thi€l = 2121 x 0,02 = 42,42 m*/phdt (1500 CFM)
Céng sudt thi€t bi phén tin khi = 12 CFM

S6 thi€t bj phan tdn khi = 1500 CFM/12 CEM = [25 thiét bi (difuser)
Sif dung: 02 miy thdi khi (01 mdy hoat déng, 01 mdy du phong). Cong
suiat = [500 CFM, dplvc H=7 m.

Sd db cdu tao bE di€u hoa dudc thé hién trén Hinh 8-4.

httn://sachxua thuvienso info
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384
8.3.4. Bé trung hoa va bé pha trﬁn dung H_fch dinh duﬁng

e Luu ludng nude thdi Q = 4.000 m’/ngay
Thi gian luu nde t = 5 phit/bé
e S&lgngbEén=2

4000
e Thé tichyéucdu W=

2460

e Kichthudcmdib€ udnL =B xH=27m x27m x 2,0m
Thé tich hifu ich moi ngédn trn = ZmeEmelﬂm-l4,53m

%x5=139m

Ciu tao bé trung hda va pha wdn dung dich dinh dudng dudc thé hién wén
Hinh 8-5.

MAT BANG

=LK,

C4u tao b€ trung hda va pha tron dung dich dinh duBng.
1- Ong din nudc thii bé diéu hba den; 2- 6:13; dén nudc thii 43 dirde trung hda dén
cang trinh xit 19 1i€p theo; 3- Van khoa: 4- Canh khuy.

i
|
L
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8.3.5. Thiét bi khudy trén trong b€ tring hoa va b€ pha trén

Thé tich bé thyc 1&: V'= 14,58 m’
Luu ligng thiét k&: Q = 167 m*/h
Chon Gradien vin tdc = 2 phdit ™' _ .
Té&c 46 bdm can thi€t: Q, = 2 x 14,58 = 29,16 m*/phir

Chon dudng kinh cinh khudy: D=0,85m

Hé s& khudy trfn: Ng= 0,75
Téc d6 cdnh khudy:

Q, _ 2916
NoxD® 0,75 085
Hé sé niing lugng: Np = 1,50
Ty trong chit 16ng: p = 1000 kg/m’

Hing s0 gia t6c trong trudng: g = 9,81 m/s’
Ning Iidng cung cip cho chit 1ong:
1,5%1,06” x 0,857 x 1000

= 63 vong/phiit = 1,06 vong/gidy

G- — —80,8mKg/s = 0TS KW -
e Chon thi€t bi khudy wdn cho bé trung hda va bé pha wdn dung dich
dinh dudng cd cic dic tinh sauw:

- Duéng kinh canh khudy: D = 0,85m;
- Tdec d6 quay: n = 63 vong/phiit;
- Coéngsudt déng cd: N = 1,1IKW.

8.3.6. Aeréten két hop b€ ling dot Il
Tinh tedn aerdten va bdm bun

Dung tich hitu ich ciia aerbten dudc tinh theo cong thiic:

H‘QY (5 S] 2!]:{41]0[]30.5:-:{50'[1 20)

o ____(_+i£ ﬁ'} 3200 (1+0,05x20)
Trongd6: ©, = Thoigianhwubin, O, =20 ngdy;
Luu lugng trung binh ngiy, Q= Q. ., = 40'.}[11:“ “Ingd;
He s0 sin lwong bitn, Y = 0.5 mgVSSImgBGD,,
BOD; ciia midc thii ddu vio be acroten, Sp= 500 mg/L;
BODs ciia nudc thai d4u ra bE aeroten, S = 20 mg/L;
Néng d¢ VSS trong hdn hgp biin hoat tinh, X = 3200 mg/L;
Hé s& phan hiy ndi bao, Kz=0,05 ngay™.

=3000m*

bW

M= O

httn://sachxua thuvienso info
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Hé s& sin Ivgng quan sit tinh theo cong thic:

Y _ 05 _
=T 1+K6,  1+(0,05x20)

= 10° gfke 10° ..

Téng Igng bim hoat tinh gia ting tink theo MLSS:

Lugng bin tudn hodn: Q = 3/7 x 4000 = 1714 m’ingay (71,4 m’/h).

1.5x 4000
24

; 3
Lic khdi dong: Q.= 1,5Q= =250 m’/h

3000 x 4000 5
= = 60 m'/ngiy
Lugng bdn dif: Que= =07 16600

Chon: 04 bom biin tudn hodn, céng suit mdi bom 62,5 mfh, cot 4p 5@

e il

04 bom bitn dif, cng suit m3i bom 4 m*/h, cot 4p 10 m.
Hé thdng lam thodng (thdi khi)
Ludng 6xy yéu cdu, kg Ou/ngay:
=25 -$yx107 ;&42}:?1}_ 4000(500—20)%x10” _ (142%480)

068 0,68
G =2142kg0,/ngay =89,25kg0,/h

T8c &6 cung cip dxy tif thi€t bi lam thodng bé mat 14 1,4 kg O/ HP

httn: //sachxuaith
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89,25

Ning ldng tdng cong yéu ciu =
ng lugng tong cong yéu ciu 1408

= 79,69 HP (59,8 KW)

Tinh thé tich khong khi theo véu cau:

Lugng khong khi y&u ciu theo 1§ thuy&t (gid s& khong khi chifa 23,2% O, theo

- trong higng vi trong ludng riéng cla khong khi & 20°C 12 0,0118 kN/m® = 1,18

kgfm’) 1a:

2142
118x 0,232

= 7824 m’Ingay

Gia sit hiéu qua vin chuyén oxy ciia thiét bi thdi khi 12 8%, hé s& an toan khi
sir dung trong thiét k& thyc 1€ 1a 2.

St dung thi€t bi lam thodng bé mit (Horizontal Brush Aerator) v8i cic dic
tinh sau:

Téng s6 thi€t bi thoi khi b& mit: n = 10 (08 cong tic, 02 du phong);
Putng kinh = 1,00 m

Chiéudai=3m

Cong suit =75 KW/miy

& 8 + @

3 mbi bé, bS tri & ngin ngodi 3 mdy (2 may hoat dong, | mdy du phdng) vi
bd tri & ngin trong 2 mdy (hoat déng dong thisi).

Kiém tra ning ludng tdng cong: N =08 bd x 7,5 KW/bs = 60 KW > 50,8 KW,
Nhw vay 1a théa min yéu ciu.

Tinh todn b€ ling ddt hai két hgp

Hén hop nudc — bun hoat tinh tir bé aerdten duge dia lién e sang bé ling
dot I d€ foai bd bin hoat tinh tnfdc khi din dén cdng trinh xi¥ 1y ti€p theo.

Tinh todn b€ ling dgt I sau xif 1y sinh hoc cdn cif vao cdc sO liéu ghi trong
Béing 8-2. (Ngoai ra cé thé tinh todn theo cdc chi din trong TCXD-51-84 nhy
da gidi thi€u rong cdc chudng trudc).

thivien<o.info



288 Phén thit ba - XU LY NUOC THAI CONG NGHIEP
BANG 8-2.
Cic théng s§ thi€t k& bé Hing dgt I
-Ln-ai cong tﬁnhm TEj trong bé mat Tiitwong chdtiin  Chiéu
xi¥ 1y sinh boc (m’/m’.ngd) (kg/m*.h) cao cing
Trung binh Ldn nhit Trung Ldn tdc {m)
binh nh&l
1. Binhoattinh _
khuéchtinbing  163+326 407+488 39=59 98 37:6)
khdng khi !
2. Bun hoat tinh
khudchtin bing 163326 407:488 49=68 98 37=+6l
oxy nguyén chit
3. Bé loc sinh hoc 163244 244+488 29:49 78 30:46
4. BE sinh hoc tiép 163+326 244=488 39+:59 98 30=+46

xtic gid the quay

Trong rudng hop dang xét, chon:

- Téi wong bé mitLy = |5 s/m”ngly
- Ty 12 ti trong chit rin L, =5 kg/m™.h
. Téc db tii trong chdy trin v = 150 m’/m.ngiy

Dién tich bé mat cin thiét

_ Q _ 4000
F_Lb_ 15

=267m"

Chon 2 bé ldng ly tim, dudng kinh méi b€ 13.5m,

2
X130 2 bE =286 m* > 267 m® (thod man).

Dién tich bé mit thic =

Ki€m tra tdi trong chi rin trong ruting hop tudn hoan 100%:

_2x 4000 <3200

== =3J3{5kgl'll'l';.h
b 24x286x1000

Kiém tra toc dd chiy tran:
V= 4000 _ 47 kg/m’.ngay <150 kgfmj-ngir‘
2xaxx135

So db cdu tao bé aerSien k&t hop ling 11 dudc the hién & Hinh 8-6.
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MAT BANG

HINH 8-6.

Ciu tag bé aerdten k&t hop ling dot 11,

|- Ong din mude thii vio; 2- Van khéa; 3- Khe phin phdi nubc; 4- Ngiin aerbten thi I;
5- Ngén aerdten thi¥ II; 6 Van khéa, 7- Ong dén nude thii vao bé Iing dgt II; 8- Motor
truyén déng: 9 Thiét bi thdi khi bé mat; 10- BE idng ly tAm dgt IL; 11- Ong diin nude
thii sau King dén cong trich tgp theo; 12- 5ng din biin du d€n thi€l bi lim rdo bin; 13-
Hanh lang cong tic; 14- Méng ring cufa thu nude viong: 15- Thanb gat bin.
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8.3.7. Bé tiép xic

Nuge thii sau khi ra khéi b€ aerdten — lng II duge din dén bé tiép xdc d€
khi triing biing dung dich NaOCl 10%. Bé 6ép xic dudc thi€t k& vai dong
chiy ziczic qua ting ngin d€ tao didu kién thuin 1di cho qud minh tiép xdc
giffa nudc thii vi héa chit khit tring. Tinh todn bé ti€p xdc vi thdi gian Juu
nifée trong bé 30 phit.

Dung tich hitu ich clia bé:
' W=Q,, xt=167x0,5=83,5m’

Chiéu sdu 16p nudc trong bé dude chon: H = 1,5m. Dién tich mét thodng hifu
ich ciia bé tip xdc khi 46 s& la:

I-‘=E=E-=ssi,'mﬁ1

H 15

Chon bé ti&p xiic gém 05 ngén, kich thudc mdi ngin:
LxB=105mx 1,2m=12,6 m*

Téng dién tich cita 05 ngin s€ 1a: 5 x 12,6 =63 m® > 55,7 m” theo yéu ciu.
Ciu tao bé tiép xdc dude th€ hién trén Hinh 8-7.

8.3.8. H6 xit ly b6 sung

Nu8e thii tit b ti€p xdc dude din vio hd x¥ 1y b3 sung nhim on dinh tinh
chét nude thdi sau x¥ 1§ va ting cubng higu qud khif cdc chit ban hifu cd con
lai trong nutdc thai. HO6 nay thuc chat Ia mot hd sinh hoc tr nhién, dugc tinh
to&n thiét k& vai thdi gian luu nude trong ho 12 1,5 ngay.

Dung tich hifu ich ciia hd 13: W = 4000 x 1,5 = 6000 m’
C4u tao vi cic kich thuée ¢d ban clia hd dudc thé hién uwén Hinh 8-8.
8.3.9. Bé nén biln

Bin hﬂét tinh tit b& ling dgt II dudc bom min hoan mot phdn S vé aerbten
va phin b du dugc dwa d&n bé nén bin d€ tich bdt nudce, lam gidm sd bd &9
£ ciia biln, tao didu kién thuin Igi cho cic qud trinh xif 1§ biln & phia sau.

AL L] i
- (b

A -

T T T [ M I TFOC T b iy L
T a
a

T
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Trong trudng hop dang x€1, chon b€ nén biin trong lrc @€ tinh todn thiét k&
Nén biin trong hic dude thite hién trong mdt cbng trinh c6 ciu tao gidng nhir
bé ting ly tim. Biin lodng (hdn hgp bin — nudc) dudc dua vao dng cip bin &
tim bé. Dudi tic dung cla trong luc, biin s€ ling va k&t chat [ai. Sau khi nén,
biin s& dudc riit ra 3 ddy b€ bing bom hit bin d€ din d€n cong trinh xi¥ 1y
bitn ti€p theo. Ludng nudc tich tif bin trong qua tsinh nén difde thu bing mdng
ring cita vong dit & phiin trén ciia b€ va tif d6 né duce din wd vé be didu hoda
dé ti€p tuc xif 1y mdt 1an nita. So vdi bé ling ly tim thi b€ nén bitn trong luc
c6 cong sudt dan gat bin ién hon, dd dc & ddy 16n hon. Chiéu cao cong tic
cia bé thudng tir 3,3m d8n 3,7m; Pubng kinh bé cd the dén 21+ 24m; db dbc
ddy bé tir 1 : 6 d€n 1 : 4. TAi trong thily lvc ciia b& nén bim trong lye tif 8 dén
33 m*/m%ngiy. Trong qui winh vin hinh, phdi gi Jai mdt 16p biin & ddy bé
nén biln d€ givip bin k&t chit nhanh hdn. Chiéu cao 18p bn giil lai trong bé
c6 thé Jay tir 0,6m dén 2,4m (gi4 tri nhd 15y cho nhifng thang néng). T1 58 the
tich bum (SVR) tir 0,5 d&n 2 ngay, gid tri nhd sit dung trong mila néag (T s6
thé tich biin hay thai gian luu biin bing thé tich 1dp bitn git lai trong bé chia
cho thé tich biin sau nén 1€y ra moi ngay).

0, —+0.58  —-100
4= ¢ 35_[ 1

ﬁ EZE —=100 K

. .50 .
i P—
ii._..-i q—-
T
== : =
— = =
e — e
B s e 1&g A
2 3—[ = 3% =
_"_t_l "": E ol
MAT BANG
HINH 8-7.
Céu tao bé 1i€p xic.

1- ﬁng din nudc thii vao; 2- Méng ring cua thu nudc; 3- ﬁﬁg din nude thii dén ha xi
I bd sung. -
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392
b
= A
8 g L. =13 "‘”’__I
8 I ° B
" L L1834 )d
.MAT BANG
HINH 8-8.

Ho xit 1§ bd sung (H sinh hoc tf nhién).

Tinh todn bé nén bin trong luc ¢cé thé difa vio cdc théng s6 thiét ké cho trong
Bang 3-12 nhu di gidi thiéu & chitdng 3, hodc cling 6 thé tinh theo cdch khdc
dua vio cic thong 5§ thiét k& cho trong Bang 8-3. Trong truSng hdp ny, chon
cach tinh thif hai.

o Tai trong chit rdn tGng cong = 30 ke/m®.ngay

¢ Tii trong thily lyc =15 m’/m’.ngdy

600kg/mgay _ 20 m?
30kg/m® .ngay

4F 4320
o Blrﬁngkinhcﬁabénénbﬁn:D=J?=J = =5m

e - Néng dd bun sau nén =2%

e Diéntichbé mit yéuciu F=

Chutemg 8 — TING TOAN THIET KE HE THONG XILNT TAP TRUNG CHO MOT KCN 393

o Thé tich biin sau nén V =6:+-km-g-ﬂ-*— 30 m'/ngdy

kg/m®
e« Chon 2 bdm bun sau nén (1 bom hoat déng, 1 bom dir phong)
e Bic tinh bom bin Q ‘= 4m’/h; ¢6t 4p H = 10m.

C#u tao cla bé nén bimn trong Ife ing vai cdc k&l qua tinh todn difdc thée hién
trén Hinh 8-9. |

8.3.10. Bé chita bin

B& chita biin dugc thiét k€ d& ti€p nkin lugng bdn hoat tioh dif sau khi 4
dude nén trén b€ nén biin trong luc, ddng thdsi cdn ti€p nhin ludng ving ndi i
cdc bé ldng dot 11 dwa d&n, chuin bi cho qud trinh lam rdo nutde bin bing thiét
bi loc ép diy dai (loc €p bang tii). |

Tinh toin b€ chifa biin chi y&u dira vio thii gian luu bin trong bé chifa. Trong
tinh todn pay, chon thdl gian luu biin 1 % ngay. Khi d6, dung tich cin thigt
ctia bé chita biin dugc xéic dinh nhuy sau:

W=Q, x1=30m’mgiyx1/2ngiy =15m’
Bé chita biin dudc thi€t k&€ ¢ dang hinh vubng trén mit bing, phin diy bé
dude thigt k& voi d6 doc 45% dé tién Idi cho qud tinh thdo bin. Hinh dang va
ciu tzo bé chita biin dude thé hién trén Hinh 8-10.

BANG 8-3.
Cic thong s6 thi€t k&' b€ nén biin trong lue

STT Thong sd thi€t ké Tditrong chitrin Noéng do bin

(kg/m’.ngiy) sau nén, (%)
1 Can tudi 98 + 146 8§=10
2 Can tudi di kieém héa bing voi 98 = 122 T=12
3 Cin udi + bin tit bé loc sinh hoc 49 + 59 7+9
4 Cén trdi + biln tir b€ biln hoat tinh 20 + 49 . 4=
5  Bintir be loc sinh hoc 39+49 . 7+9
6 Biin hoat tinh du 24 = 29 25+3
7 Biln_lil'_'_xﬁ'l}" bdc cao + voi ____I's 203 [2=15
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A—A
0.20 500 020
o W o
e
J 1
]
g 0 8
L= l 1 S
; 9 i &
E. |
q 3
‘ @
.' : S
1 =20m0
o _ = - HINH $-10.
= 3 ~$ \ ; '.' Pt Ciu [ao bé chifa biin,
O] N e 6 T - Cluany
E e S = 2- Nip thim;
i - 3- Thang sit;
i 130_,_] ‘.__m__l L__‘ " 4- Ong hit bim;
& 5- Ong'xd nude téch ban:
6~ Ong diin biin &&n thi&t bi €p bin,
=

Pung tich thuc clia bé ing vdi cdc kich thude da
Chon rén hinh veé la:

Winge = 3m % 3m ¥ 3m =27 m’ > 15 m’ theo yéu civ.

8.3.11.May ép bin day dai (Bell Press)
HINH 8-9.

Céau tao bé nén bin rong luc.

1- Ong din bin tY b€ Mng ddt 11 d&m: 2- Din bdn va dng phin phSi wung tAm; 3- Ong
thdo nudc trong dan vé bé dicu hda; 4- Ong trung tim; 5- Bom hiit ban; 6- Ong din bin
dcn bé chita bin; 7- Ddng cd truyén dong hé thing dan gat bim; 8- Thanh gat bun; 9-

Tim chin chit ndi.

Thi€t bi loc ép bin diy day 1a mdt loai thi€p bi diing dé khit nude ra khdi biin
van hinh dudi ché d6 cho bin 1ién tuc vao thi€t bi. V& nguyén tic, ddi vdi
ﬂ}ié"l bi ndy, d€ tdch nuSc ra khéi biin c6 thé 4p dung cdc cbng doan sau: 1)
On dinh bin bing héa chil; 2) Tdch nude dudi tic dung cita trong Iuc; 3) Tach
nudc dudi tdc dung ciia lyc ép diy dai nhd truyén déng cd khi.

b4

htt-//sachy LRV en<o info



396 Phén thit ba — XU LY NUGC THAI CONG NGRIEP

D&i vai céc loai thigt bi ép bitn kidu loc day dai, biin sau khi d& &n dinh béng
héa chil, diu fien dudc dua vio ving thodt nudc trong luc, & ddy biin s& dude
nén va phin 18n nudc dude tich ra khéi bin nhd trong luc. Cé thé st dung
thi€t bi hit chin khdng trong viing ndy d& ning cao khd ning thodl nudc va
gidm mii hoi. Sau viing thodt nudc rong lue 132 viing Enén ép 4p luc thip.
Trong ving ndy, biin dudc nén ép gilfa hai diy dai chuyén d6ng trén cic con
lin. Diy dai phia dwdi 1am bing vdi thua hay IuSi s¢i min x0p. Khi biin
chuyén d6ng rén diy dai trong viing nén ép 4p Iyc thip, dudi tic dyng lvc ep
clia ddy dai va cdc con lin, nudc trong bin sé thoal ra di xuyén qua day dai
xubng phia dudi vao ngin chifa nudc biin bén dudi. Cudi ciing, biin se di qua
vilng nén ép dp luc cao hay viing cit. Trong viing nay, bin s& di theo cdc
huéng zic-zic va chiu luc cit khi di xuyén qua mdt chudi cac con lan. Dudi
tic dung cia lvc cit va hyc ép, nudc ti€p tuc dwge tich ra khoi bian. Biin d
dang banh difdc tao ra sau khi qua thiét bi €p biin kiéu loc diy dai.

Sd db nguyén 1y hoat dong cda thiét bi loc €p bin day dai dude thé hién trén
Hinh 8-11. '

Thi€t bi €p bun kidu loc diy dai thudng dudc ché tao vdi bé réng diy dai tir
0,5m dén 3,5m. Tai trong biln thudng tif 00 d&n 680 kg/m.h phu thudc vao loai
biin vi ndng ¢ biin. Nang suit thiy ivc cia thi€t bi ép bin ki€u loc dy dai
tinh cin cif vio bé réng tit 1,6 dén 6,3 livm.s. Dic tinh ky thudt khit nuée cua
thi€t bi ép bin ki€u loc diy dai cho trong Bing 8-4.

Ving tich mﬂ; o Viing tich nude
ﬂl‘ﬁug rong Ic bing lyc &p va cit

DD Polymer

Bin long —1\.‘

¥ Nugc rita

HiNH $-11. |
S¢ d6 nguyén 1y hoat ddng ciia thigt bi loc €p biin day dai.

Chutsng 8 — TINH TOAN THIET KE RE THONG XLNT TAP TRUNG CHO MOT KCN 297

BANG 84. .
Pic tinh k¥ thuit khi nudc clia thi€'t bi ép bln kiéu loc ddy dai

P Néngdp  Nongdd

RES LiogEbon biin ban biin sau
dfu (%) khiép (%)
|  Cin tugi tit bé ldng dot 1 . 327 98 = 44
2 Canwioitr b€ ling dot I'vi bdn hoat tinh du 36 2035
3 Cin i tir b€ Jing dot I va bim tir b€ loc sinh hoc 3+6 2p=35
4  Bimn hoat tinh duf 14 12+ 20
5  Bintif b€ ldng dgt 1 43 duge phin hily ky khi 3+7 25+35
6  Bin tir b€ ling ddt 1 va biin hoat tinh du 43 dudc 3 +6 20+ 25
phén hiy ky khi '

7 Bun hoat tinh dv da duige phin hiy ky khi 3+4 12 =20
'8 Bin tr b€ Hng dgt T va bin hoat tinh du @3 dugce 1+3 12 =20
phan hiy hi€n khi_ 48 12 =30

Kh&i hiong biin cdn ép = 600 kg/ngay
Nédng do biln sau nén =2%
Néng 46 clia binsaukhiép = 18%

Khoi Iugng bin sau khi ép = 60018

=108kg/ngay

S& gid hoat dong clia thi€tbi = 8 h/ngay
Tii trong bila tinh trén I m chiéu rdng banz ép chon bing 90 kg/m.h

600kgMgay =0,833 m

Chiéu rong bang ép =
IEUTONE DANE *P = Boiv/nghy x90kg/m.h

Chon: 01 thi€t bi loc ép diy dai, bé réng diy dai 1,00m.
02 bom biin (01 bom hoat ddng, 01 bom dy phdng)
Pic tinh bom: Q=4 m’/h, cdtdp H=10m

Hinh & 12 gigi thieéu mdt hé thong thiét bi loc ép biin ddy dai.
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HINH 8-12. ,
Sd 83 hé théng kb mide bin bing loc ép day dai.

I- Bom cung c3p bin; 2- Ban da dige trdn 1in; 3- BS phdn chudn bi polymer; 4- Hé
thSng trén vA cung cdp polymer: 5- BE won: 6- BE hoa gia polymer; 7- Bom dinh lugng
polymer; 8- Thilng k€t bong; 9- Thi€t bi loc ép bing tai; 10- May nen khi; 11- Bing tii
vin chuyén bdn da dudc ép thanh binh; 12- L& thio biin xudng xe.

8.3.12. Tinh toan hoa chat
B€ chia uré (ndng do 10%) va bam chém dung dich wré

Trong xit Iy sinh hoc bing qué trinh bitn hoat tinh, 1j 18 BOD : N=100: 5, do
46 v8i BODuisvio = 500 mgfl, ludng N cin thilt la:
_ 5x500

= =25%m
N 100 el

- Phén tif Widng ciia uré (HN-CO-NH,) =60

Kh&i lugng phiin tf No =2 x 14 =28,

=

B A

B F e TR TR

ol s i LA

E 3

-

: L '!1-\!.? -rl-_!t!rlg
: B
5 ik

-
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1018 kh&i htgng: — =25
Ure 60
6025

Lugng Uré cin thi€t = T 53,6 mg/l

Luu lugng nude thii trung binh cin xit 1¥: Q = 4000 m*ngay

53,6 x 4000
1000

Nong d6 dung dich uré sit dung = 10% hay 100 kg/m®
214,4

Lvdng uré tiéu thu = =2144 kg/ngay

© Luu lugng dung dich uré cung cip = =——=2144 m’/ngay

| 100
Thdi gian luu dung dich = [ ngay

Thé tich b€ yéu ciu= 2,144 m°
Chon 2 mdy bdm chim uré (1 vin hinh, | dv phong)

Bic tinh bom dinh lwang: Q =90 L/h, dp hre 1,5 bar.

Bé chifa axit photphoric (H;PO,) va bom chim H,PO,

Ty 1€ BOD : P=I00: I, do viy v6i BOD g, vio = 500 mg/l:
1% 500

Lugng P cin thi€tla P= =5 mg/l

Sit dung axit photphoric HsPO, 1am tic nhén cung cip P.
Khé&i ligng phin tif ciia HiPO,= 98

Khéi lugng nguyén tf P =31

THIR K8 g = =31
H,PO, 98
Lugng HsPO,can thiét = A 15,81 mg/l

Luu [ugng trung binh clia nude thai cin xi 1y: Q = 4000 m*/ngay

1.
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400

15,81 x4000
1000

Néng d6 HiPO, sit dung = 85% = 850 kg/m’

Lugng HsPO; tiéu thy = = 63,24 kg/ngay

Dung dich H;PO, cung cip = ﬂ;:kgmﬁy =0074m !tlgay hay 74 L/ngay

Thai gian luu =2 ngay
Thé tich b€ yéu ciu=0,148 m’

Chon: 2 mdy bom chim axit H;PO.; (1 vin hinh, 1 du phong)
Pic tinh bdm dinh ludng Q = 3,5 L/h, ﬁp luc 1,5 bar

BE chifa dung dich FeCl; (46%) v bom chim FeCls

BOD = 100 mg/l; Fe = 0,5 mg/l

0.5x500
100

S dung mudi clorua sit FeCl, d€ 1am tic nhin cung c&p Fe

BOD = 500 mg/l; Fe = = 2,5 mg/l

Khoi lugng phin tf cua FeCl;= 162,2

' Khdi lwong nguyén tif Fe = 55,85

P -
T 1& khdi lugng: FoCL 1622
Lugng FeCly édn thi€t = lﬁi’?;:*ﬁ = 7,26 mg/l

Litu Iugng trung binh nuée thii cdn xi 1y: Q = 4000 m*/ngay

7.26 % 4000
1000

Néng 46 FeCl; sit dung = 46% = 460 kg/m’

2, kg,h'.lgﬁ}' = 0.063 m’/ngay
460kg/m’

. =29.04 kg/ngay

Lugng FeCls téu thu =

Dung dich cung cdp =

1|'\'h.'

Chudng 8 — TINH TOAN THIET KE HE THONG XLNT TAP TRUNG CHO MOT KCN

Thai gian luu =2 ngay
Thé tich b€ yéu cdu = 0,126 m*
Chon : 2 mdy bdm chdm FeCl; (1 vidn hianh, | du phong)
Dic tinh bom dinh lugng Q =3 L/, 4p luc 1,5 bar.
BE chita dung dich axit H,SO, vi bom chim H,SO,
Luu Judng thi€t k&: Q = 167m’
PH.ao niss = 9 -
PHtmng b = 7
K = 0,000005 mol/L
Khoi Ivgng phan nf H.SO, = 98 g/mol
Nong d6 dung dich H,SO. 98%
Trong ludng riéng cia dung dich = 1,84
.a 0.000005 <98 x167x 1000
Lieu lugng chim vao = : =0,045L"h
ong 098:x1,84x10 L
Thdi gian luu = 15 ngay
Thé tichcdnthi€tciabéchita = 0045x24x 15=1621lit
Chon: 02 bgm chim axit Hy50, (m6t bdm hoat dong, mOt du phdng).
Pac tinh bom dinh Tugng: Q = 0,5L/h, ii:- lite 1,5 bar.
B& chifa dung dich NaOH va bom chim NaOH
Luu udng thi€t ké: Q 167 m'/h
PH'Iir.r min = 5
Pl'lrm:g hda = 7 :
K 0,00001 mol/L
Khoi lugng phin tif ciaNaOH = 40 g/mol
Norig d dung dich NaOH = 20%
Trong Iudng riéng clia dung dich = 1,53
: 0.00001 x40 x 167 %« 1000
Liéu ltgng chdm vao = : =0,22LM
ERIRNS 20x1,53 %10 <
Thot gian luu | = 15 ngay
Thé tichcidn thiftciabéchia = 0,22x24x15=792lit

Chon: 02 bdm chim axit NaOH (mdt bdm hoat ddng, mbt du phdng).
Pic tinh bom dinh lwgng Q = 0,22L/h, 4p Iuc 1.5 bar.
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Bé chifa dung dich NaOC1 (10%) v& bom chim NaOCL S
r Chig $1777 181 bE tiép nide hews mie thii  Oug $L27 1 bé trén dinh dudng
Luu lugng thiét k&: Q ' = 4000m'ngay ; R \“ Y Aa
Liéu lwgng Clo = 8 mg/L x === =% ‘L
Lugng Clo chim vao bé tiép xde ¢ = 8 x 4000 x 10 . I i ; =peRye
- = 32 kg/nghy = e ! b T DB el
Nﬁng d{:} d'l.mg di_ch Nﬂ_ﬂm = lﬂ% E =..' T .,,-..-_a_-..a_-.-_u_-..a-.._._.-...._;_ _._,_.-.:.'.:r-r_-.-; W ._..,.“_ ,.._:_._. e oz ,-:r
Lucng NaOCI 10% chim viio bé tiép xic = 32/0,10 . L s = 5 jong |y
= 320 L/ngay (13,33 L/) E ~ . B Va:ay
Thi gian lun o = 2 ngay 1S w E N L |
Thé tich cin thit cla b€ chifa = 320 x 2 = 640 lit e 4 ! ;
Chon: 02 bdm chim NaOCI (mét bom hoat dong, mdt du phong). = s s T
Pic tinh bom dinh ludng Q = 13,5 Uh, 4p luc 1,5 bar. 9 N—
. -~ - 3 3 —— :
P =y &
Chét ket tiia polymer sit dung cho thi€t bi kint nudc cho biin = 2— -—:—) S i ik i
- g Cy_ B | et N o
Ludng biin kho . = 480 kg/ngay 3 1— -~ . /
Thei gian vén hinh = 8 h/ngay _ - i .
Lugng bin kh trong mbt gid = 480/8 » 60 kg/h e e s
Liéu lugng polymer = 5 kg/ tin bin
Liéu lugng polymer tiéu thy™ = (60 x 5)/1000 = 0,3 kg/h
Ham ludag polymer s dung = 0.2% = i
Ludng dung dich chimvio = 0,3/2=0,15 m’/h
Chon: 01 hé théng cham polymer, cong sudt 0,15 m*/h. ——
Tit ci cic bé pha ché v chia héa chit phuc v cho hé théng xif 1y nude thii Mt biing Tram héa chal.
déu dudc dit tong cdng mdt cin phong dé€ tién quén 1y, thudng goi 13 tram 1- Thiét bi nap polymer; 2- Thi€t bi hda trén polymer; 3- Bom cong cdp dung dich
héa chit Mit bing tram héa chat dudc thé hién trén Hinh 8-13. polymer; 4 Bom dinh lugng NaOH; 5- Bom dinh ludng H,SO,; 6- BE chifa dung dich
| | | ' NaOCL; 7- Bom dinh hegng dung dich NaOCT; 8- BE chifa dung dich uré; 9- Bom dinh
e = . e & . 5 *lugng dung dich uré; 10- BE chita dung dich FeCly; 11- Bom dinh lwgng dung dich
8.4. MATBANG TONG THE VA MAT CAT THEO NUGC TRAM XU LY Ly b oS . s Sl s
Mat bing tong thé hé thong xit 1y aée thai tap trung cia Khu cong nghiep A
dugc thé hién trén Hinh 8-14.
Sd d3 cao trinh (Mt cit theo nitde) ciia hé thong x& 1§ nude thai nay dude thé
hién trén Hinh 8-15.
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Chitemg 9 - TINH TOAN THIET K& £ THONG XINT CONG NGHIEP CHE BIENTHUY SAN 407

- Chugng

TINH TOAN THIET KE
HE THONG XU LY NUGC THAI
CONG NGHIEP CHE BIEN THUY SAN

9.1 GIG: THIEU SO LUGC

Cong nghi€p ch& bi€n thiy san 13 mt trong nhifng nganh cOng nghiép phit
trién khd manh & khu vitc phia Nam. Bén canh ahitng 1gi ich dat dudc to 1én
" v& kinh t& — xi héi, nginh cong nghiép niy cling phét sinh nhiu vin dé mdi
trudng bifc xiic cdn phdi gidi quy&t, trong dé 6 nhi€m do nudc thdi va xu Iy
nude thii cong nghiép 13 mdt trong nhitng m&i quan tAm hang diu.

Nguyén liéu cia nginh cong nghiép nay rit phong phi va da dang, U cdc
loai thiy hdi sin tuf nhién cho d&n cdc loai thiy sdn nubi. Cong nghé cheé
bi&n cing khi da dang 1y theo tirng mit hang nguyén li¢u va dic tinh loai
sin phidm (thiy sin trdi s6ng déng lanh, thiy sén khd, thiy sdn luge cip
d6ng,...). Do sit phong phi va da dang vé loai nguyén vit liéu vi sén phim
nén thanh phin vi tinh chdt nudc thii cbng nghi€p ch€ bien thity sin ciing
h&t siie da dang v phifc tap. Trong quy trink céng ngh& ch€ bi€n cac loai
thiy sdn, nudc thdi chil y&u sinh ra t¥ c6ng doan rita sach va sd ch& nguyén
liéw. Trong nude thii-thudng chita nhieu mdnh vun thit va rudt ciia cdc loai
thily sin, cdc mdnh von ndy thudng dé€ ling vi dé phin hiy giy nén céc

htto://sachxuestht Ivienso info

mii hoi tanh. Ngoai ra trong nudc thii con thudng xuyén 0 mat cdc loai vay
¢4 v m3 c4. Néng @6 cée chit & phidm trong nudc thii thay ddi theo dinh
mitc sit dung nudc vi 6 khuynh hudng gidm ddn & nhiing chu k¥ réa sau
ciing. Nhin chung, nudc thii cong nghigp ché bi€n thiy sin bi 6 nhiém hiu ¢¢
& mitc d khd cao: COD trong nudc thai dao dong trong khoang 1.000 = 1.200
me/L, BODs vao khodng 600 + 950 mg/L, ti s8 BOD/COD vao khodng 75 =
80% thuin 1di cho qué winh xi 1y bing phuong phép sinh hoc. Him Iudng nitd
hifu cd trong mudc thii cliing rit cao, dén 70 = 110 mg/L, rat dé giy ra hién
tugng phii dudng héa ngudn ti€p nhin nudc thdi. Ngoai ra trong nuGe thai doi
khi con ¢6 chifa cic thanh phin hifu cd m3 khi bi phin hiy ching sé tao ra céc
sin phim c6 chifa indol va céc sin pham trung gian ciia sy phin hiy cdc axit
béo khong no, giy nén mii hdi thai rit kho chiu va dac mung.

M&t cdch tdng quét, nuéc thii cong nghigp ché bién thiy sin nhin chung la ¢é
cic thanh phin & nhidm vugt qué tiéu chudn thii cho phép nhidu lan. Trong
khi d6, lwu lugng nudc thii tinh trén mdt don vi sdn phim ciing khd 16n,
thwdng tif 30 + 80 m* wuée thii cho mot tin sin phim thanh phdm. Piy 12 mot
trong nhifng nganh céng nghigp c6 i lugng o nhiém cao, cin phdi ¢ cic
bién phap thich hdp dé kiem sodt § nhiém do nudc thai, trong 46 xif 1y nu6e
thii 13 mdt tropg nhiing yéu ciiu hét sic can thigt.

92. NHIEM VU THIET KE

Xi nghiép ché bi€n tdm déng lanh A cé I Iugng nude thdi trung binh ng2y
dém Qy = 200 m’/ngdy. Xi nghiép lam viéc 3 ca (24/24gi0) va co ché d5 xa
nitdc thii khong déu theo git. K€t qud do luu lugng va ndng d6 BOD; theo
gids thé hién & Bang 9-1.

Bing 9-2 md td thanh phin tinh chdt nude thii diu vio va yéu cdu vé chat
[wdng nude thii xd vao ngudn GEp nhin.

Yéu ciu fnh todn thi€t k& vé mit cong nghé dGi voi hé thong xit 1§ nuGe thi
cho Xi nghiép ché bién tdm dong lanh A véi nhilng s§ ligu di cho, thé hién
miat bing va mit cit theo nudc ciia h& thong xif Iy aude thii. Bift ring dién
tich mat bing dir kién xdy dung tram xi¥ 1 bi gidi han va cd kich thudc rong x
dii = 10m x 30m.




408 Phén thit ba — XU LY NUOC THAI CONG NGHIEP

BANG 9-1.
Dao dong lun ldgng va ham ludgng BOD; theo giﬂ' trung nEay
Gii trong Q BOD, | Gid trong Q BOD:
ngay (ra’*/gid) (mg/L) ngay - (m/giv)  (mg/l)
1 44 345 13 7.0 540
2 4,0 432 14 7.0 520
3 3.0 600 15 8,0 605
4 3.0 605 16 15,8 1200
5 3,0 780 17 10,8 860
6 34 780 18 9.4 780
7 6,0 860 19 9,0 . 520
& 17.0 1220 20 88 530
9 16,0 1210 21 9.8 860
10 14,0 860 | 22 96 865
11 9,0 780 23 8.4 520
12 76 690 | 24 6.0 345
BANG 9-2.
Thanh phén va tinh chit nudc thai
Thing s8 Piu vo Midc d§ xit Iy cin Gat
pH 63 =72 6,0 + 8,5
BOD; tong, mg/L 720 <10
N-Kjeldahl, mg/L 40 <35
Téng P. mg/L 8 <4
SS. mg/L 200 <10

Bé duc, NTU 150 55

93. LUA CHON CONG NGHE XU LY NUGC THAI

9.3.1. Xac dinh cac luu J'm;.mg tinh toén va hé sé khéng diéu hoa
T Bing 9-1 oim dude:

s Luu ludng gi¥ 16n nhat ‘ Q=17 m’/h

o Luuhiong gid nhd nhdt Q™" =3,0m'/h
e Luu lugng 18n nhit gidy

1_%
s

5 e i TP

e

Chuomg 9 — TINH TOAN THIET KE HE THONG XLNT CONG NGHIER CHE BIENTRUYSAN _ ap9

Qg 17
= %1000 = x1000=4.72 L/s
13600 """ 3600
e Luu lugng gid mrung binh:
Y 200
th {h
= ==_"=833 m’h
@ 24 24

e Tram x& 1§ lam viée 3 ca m6i ngdy (24h/24h), viy luu lvgng bom bing lou
lwdng trung binh gid:

| Qv =Q," = 8,33m*h
e Heé s§ gi® cao di€m:

THUEE Qh
Ky = =204
QY 333

¢ Hg s8 gi¥ nho nhat:

min Q:H 3
Kt =22 _ =~ _-036
*Qy 833

9.3.2. Lisa chon c6ng nghé xdé Iy nuoc thai

Dya vio thanh phin tioh chdt mide thai ddu vio, yéu clu vé chit Iudng mide
thdi sau x& 1§, qui mé cong suft va di€u kién gidi han vé dién tich mit bing,

c6 thé chon sd d6 cong nghé hé théng xif lj;r nudc thii cho Xi nghiép ché bién
tdm d6ng lanh A nhu & Hinh 9-1.

9.4.  TiNH TOAN CAC CONG TRINH BON V] XU LY NUGC THAI
9.4.1. Song chin ric

Kich thudc song chiin rdc c6 the chon theo Bing 9-3. Do cbng suit nhd vi
ligng réc khong 16n, chon song chin rdc Fam sach bing thi cong.

Kich thwde mudng dit song chin

Chon tdc d6 ddng chdy trong mudng v = 0,3m/s. Gid sif dd sdu ddy dng cudi
cing cia mang ludi thodt nude bdn 4 H = 0,7m. Chon kich thudc muong: rong
% siu =B x H=0,35m x 0,70m. Viy chiéu czo 16p nude trong mudng 1a:
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a™ 17m*/h
T 3600xv,xB  3600s/hx0,3m/sx035m

h =0045m

Chon kich thudc thanh réng x day = b x d = Smm x 25mm.va khe hd gilfa cdc
thanh w = 25mm.

BANG 9-3.
Céc thong s& tinh todn cho song chin réc
Thong so B Lam sach thi cong
Kich thudc song chin: .
Rong. mm 5 = 15
Diay, mm 25 = 38
Khe hd giffa cdc thanh, mm 25 + 350
Do doc theo phurong dtng, 46 . 30 = 45
Téc d6 dong chiy trong mudng dit song chan, m/s 03 =06
Tén thit 4p luc cho phép, mm _ _ _ 15_(1 )

13 N g,,_._._._.._; g._.—.—-.—.-ﬂ—.l.....__.

{ 2
-l 3 j>
.,
| A
| ? i— ----- L C-====- ,
- - i
: Y :
=T £ st iy (C%‘ T he—em—— -
n "
e Y _—.a-- Can ol o b€ ling dgt I
A 5 -— b-- Bin hoat tinh du _
< 12 ol = —-.¢~-- Bim hoat tinh min hoin
o)1 4. Canbinea dugonén
12 -L:' N - g-- Cinbiinda duge on dink
Ei ' — ¢ Nudc tich khéi ban
- .~ Khinén
HiNH 9-1.

Sd db cong nghé hé thdng xif 1y nutde thii Xinghiép ché bi€n tOm dong lanh A.

1- Nufge thii vao hé thdng x{ 1y; 2- Song chin réc; 3- Him ti€p ohin; 4 BE dicu héaj
5- BE ldng dot I; 6- Acrdten; 7- BE ling dgt IT; 8- BE loc dp luc: 9- Xa nuie ﬁ.ﬂi sau Xif
I§ vao ngudn ti€p nhim; 10- BE nén bim 1i- BE &n dinh bin; 12- San phdi bia; 13-
M4y théi khi.

RH
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Kich thuédc song chin ric

Hinh 9-2 thé hién cdch bd tri song chiin trong mudng.

w —>[w
EEEEM'HHH
-)—]-:—

b

7 =

L( B =350 mm y
HINH 9-2.
Cich bd tri song chin ric.

Gid st song chén réc ¢6 n thanh, vy s6 khe hd m=n+ 1.

MG3i quan hé giffa chiu ring mudng, chi€u rong thanh vi khe hd nhu sau:

B=nxb+(n+Dxw
3I0=nxS5+(n+1)=x25

Gidi ra tim dude n = 10,8. N&u chon s8 thanh 13 n = 10 ¢é th€ diéu chink
khodng cdch gilfa cAc thanh lai nhu sau:

I0=10=x5+(10+ 1) xw
w=27,3mm

Tén that 4p Iwe qua song chin

Tong tiét dién cdc khe song chin, A:

A=(B-bn)xh
Trongdé: B = Chiéu réng mucng dat song chin rdc, m;
b = Chi€u dng thanh song chin, m;
n = S& thanh;
h = Chiéu cac 16p nrdc wong muong, m. -~

A =(0,35m - 0,005m x 10 thanh) x 0,045m = 0,0135m"
Vin tdc dong chdy qua song chin:

. L - 035mis

r = - 4
A 0,0135m* 1000L/m’
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Tén thit 4p Ite qua song chin:

1 Viev? 1 (0357 —(03)
_ = .4

hy =.ﬂ,'}‘ 2% 07 2 %981 =0,0024m = 2,4mm < 1 50mm
9.4.2. Ham bom tiép nhan
Thé tich him bom ti€p nhin:
Vy=Qp 7 xt

ik
V, = 17m*/Mx15phit = =43m’
b =111 B i

Trong 46: t 14 thdi gian huu nudc, t= 10 = 30phit, chon t= 15 phit.

Chon chiéu siu hitu ich h = 2m, chiéu cao an toan 14y bing chiéu sidu ddy éng
cudi cilng hy=0,7m. V4y chiéu siu t6ng cong:

H=2m+0,7m=2,7Tm

Chon him bom c6 tiét dién ngang 13 kinh tron trén mat bing, viy duting kish
ham bom Gép nhin fa:

4
D=, |—
/1

=1,7m

V, =J4 43m’

Kot = |— %
h

x 2,0m

Kich thuée him bom ti€p nhin: DxH=1,7m x 2,7m

Chon loai bdm nhing chim dat tai him bom ¢6 Qy = Q™" = 17m’/h, cot dp H
=8 = 10m.

9.4.3. BE didu hoa
Xic dinh thé tich b€ diéu hoa
a) THhE tich tich Iy

Theé tich tich lity dong vao clia gid thit { duge xdc dinh theo cong thifc:

!

o
-
i
e
Frsa e

e
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Trong do:

Vi = Vwiety + Qi

Vin = Thé tich tich kiy dong vio cla gits nsc 46, m’;
Quy = Lutuluong medc thii clia gid dang xeét (thit i), mh

Thé tich tich Iy bom di cita gidf thé i:

Vi = Viesy + Qo
Trong 86: Vi, = The tich tich 1oy bom cda gid e 46, m
Qwn = Luu lutng bom cila gi¢s dang xét (thif i), m/h.

b) ThE tich bé didu hda

Thé tich bé diéu hda cd thé tinh theo hai cich:

Ciich 1; Lip bing

Dua vio hifu Iwdng theo gid Oy, thé tich tich 1Ty VAo V. va thé tich tich liy
bom Vi), 1dp bang the tich tich loy che moi gidf trong ngay nhu & Bang 9-4.

Thé tich 1§ thuy&t b€ diéu hoa bing hiéu dai s6 gid tri duong 16n nhit va gia
tri m nhd nhat clia cdt hidu 6 the tich tich liy:

Vangy = Ve = Vein = 31,5 - (-2,3) = 33,8 m’
Thé tich thuc t& bé dicu hda:
Vana = (1.1 = 1,2) x Vangyy
Ve = 1,2 % 33.8=40,6 m’
Cach 2: Biéu d4 tich lily

Dira vio luu lugng theo gid Qy, thﬁ tich tich liy vao Vg va thé tich tich lay
bom Vi, vE bidu dd tich lity theo gi® wong ngay nhu & Hinh 9-3.

V& hai dudng thdng song song vai dudng tich liy bom va G€p tuyén véi duing
cong tich lify vao & hai cufc tri. ThE tich bé diéu hoa la tong hat khodng cdch
thing dimg i hai di€m ti€p tyén dén dudng thang tich liy bom,

httn://sachxua thuvienso info



Chon b€ diéu hda ¢ hinh dang won, chidu cao 16p nudc ldn nhit hm_ 4@,

chiéu cao bdo vé hyy = 0,5m. Viy chi¢u cao tong céng:

qy-a5

H = e + by = 4m +0,5m = 4,5m.

Pudng kinh. bé:

o= g =

40, ﬁm

414 ' Ppin thit ba— XU LY NUGC THAI CONG NGHIEP
BANG 94.
Thé tich l:ich lity theo gié
Glﬂ'l‘rﬂng 0 Thé tich Iich iy ThE tich tich liiy ~ Higu s6 thé tich:
ngdy (m’fh) vao BE (A), ar’ bom di (B), m’ (A) - (B), m°
1 4.4 44 8.3 3,9
2 4,0 R4 16,7 8.3
3 3.0 114 25,0 13,6
4 3.0 144 33.3 18,9
5 3,0 17,4 41,7 24,3
6 34 . 20,8 50,0 29,2
7 6.0 26,8 583 31,5 (max)
8 17,0 43,8 66,7 22.9
9 16,0 59,8 75,0 15,2
10 14,0 73,8 83,3 9,5
11 9,0 82,8 91,7 89
12 7.6 90,4 100,0 9.6
13 7.0 97.4 108.3 10,9
14 70 104,4 1167 12,3
15 8.0 1124 125,0 12.6
16 15,8 128,2 1333 5.1
17 10,8 139,0 1417 2.7
18 94 © 1484 150,0 L6
19 2,0 157.4 158.3 09
20 8.8 166,2 166,7 0,5
21 9.8 176,0 175.0 -1,0
2 9.6 1856 183,3 23
23. 8.4 194,0 191,7 -2,3 (min)
24 60 2000 2000 0o
-

. Chuomy 9 ~ TINH TOAN THIET KE HE THONG XLNT CONG NGHIEP CHE BIEN THUY SAN 415

200
180 -
160 1
140 -

The dck tich 1y bom

Thé tich tich Iby, m’

Thi tich tich Iy vic

[ § I ] | J ] | ] ] ¥

0 2 4 6 8 10 12 4 16 18 20 22 24
Thi gian tich ldy, gid
HINH 9-3.
Bi€u dd thé tich tich Iy.

Xic dinh hiéu qui cia bé diéu hoa d6i vdi tai lugng BODs

Dua vao k&t qua phan tich bi€u dd hoic bing, ¢6 thé thiy thdi di€m bé can
nhit 14 7 gid. Thai diém tinh todn bit diu tir 8 gid. Thé tich nudc trong bé
diéu hda & gid dang xét (thd {) dudce x4c dinh theo cong thidc sau:

Vi=Vin+ Vi — Ve

Trongd6: Vi = Thé rich mudc trong bé didu hda § givs dang xét;
th = Théﬁcbuﬂﬁcmngbédﬁuhﬁaﬂgiﬁtmﬂ:dﬁ;
Viy = Luong nwdc viao be d £id dang xét;
Vi = Luong nudc bom ra khdi b€ § gid dang xét.

Tir biéu thdc trén, cé thé tinh thé tich nudc trong bé ﬂiﬁu hda vio ldc 8 gid:
Ve=Vi+ Vig-Viy=0+17-8,33=87m’
Thé tich nuéc trong bé difu hda vio liic 9 gid:.

Vo=Va+ Vyg— Viy =87+ 16-833=163m’
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Bi€u 8 dao ddng t3i luong BODs va luu lugng nude thii theo gid rong ngay ride va
sau didu hoa.

¥
i
i Phdn thit ba — XU LY NUGC THAI CONG NGHIEP Chuvng 9 — TINH TOAN THIET KE HE THONG XLNT CONG NGHIEP CHE BIEN THDY SAN 417
Gii sit khi nuGc wong bé didu hdoa duge x4o tron hoan todn, viy ham “‘““5 BANG 9-5,
BODs trung binh bom ra khdi b€ cé thé tinh theo biéu thc sau: Bing tinh todn ham iugng BOD; trung binh va tdi higng BOD: trude vﬁ
sau b€ diéu hoa
- vﬂ_i} % Sw{i] + v['u-lj e S{i-l! = o T e ——— T — m— —
o Vi + Vi ’ Gio ? Thé tich BOD vio  BOD trung Tiilwgng  Tailwgng
ong m/h nude EW'% mg/L.  binh ra khoi BODy trurde ‘BOD sau
Trongd6: S = FAm lugng BODs trung binh ciia ddng ra & gid dang Xét; ey o bSmgl  diduhda  diduhda,
Sy = Ham lugng BODs trung binh clia dong vio d gid dang xeét; keBODs/h  kgBOD; /h
Vs = Thé tich mic ong bé didu hda & git twde 46 § 170 8.7 1220 1220 20,7 10,2
Ll s seriite e 9 160 163 1210 1214 19.4 10,1
10 14,0 220 860 1048 12,0 8,7
Tir biéu thitc trén ¢6 the tinh ham lugng BOD; trung binh cila dong ra lic 8 gid .20 & 7 B s 70
nhu sau: I2 7.6 219 690 757 52 6,3
13 7.0 20,6 540 654 3.8 5.4
14 7.0 19,3 520 535 3.6
Sy = Vo XSus + Vi XSy _ (7% 12;??“) ;{“" 0 C1220mg/L “ s 8,0 189 605 845 48 E
Vom + Vin + 6 158 26,4 1200 876 19,0 7.3
| 17 108 289 860 1101 93 92
50 o 18 3 8 94 299 780 840 73 7.0
il Ly lugng trude khi dicu hoa | . - 19 9,0 30,6 520 720 47 6,0
l_ 20 8,8 311 530 522 47 44
. - 21 98 325 860 609 8.4 5.1
E- . L hagog o] 2 9.6 33,8 865 861 8,3 7.2
: Qu =833 | 23 8,4 33.9 520 796 44 66 -
2 £ 24 6.0 31,5 345 494 21 4.1
; :
y r I 44 27.6 345 345 15 29
S 5 2 4.0 23,3 432 356 13 3,0
:':n E 3 3.0 17,9 600 . 45] 1.8 3.8
£ 3 i 4 30 12,6 605 601 1.8 50
= ! 5 3,0 7.3 780 639 2.3 53
6 3.4 2.3 180 780 2,7 6.5
7 6,6 U0 360 838 2 7.0
| — —  Tromgbinh R .
— T T ¥ J + 0 f i .
0 v L : & 5 13 4 1% 4% 20 23 24 ; Ham ludng BOD; trung binh ciia dongra vio liic 9 gid:
|
Thisi gian, gits :- Sm{g} - vv{g] H‘?u[gj:::{g;, Ksm = (16x1210)+(8,7x1220) 12 T4aglL,
i vioy + Vig) 17+8.7
HINH 9-4. i Téi lugng BOD; theo gids thif i duge tinh todn theo cOng thie:

Lm —_ % > BﬂDm

http: //sachxua_thuwenso info



Phén thut ba — XU LY NUOC THAI CONG NGHIEP

418

T cic cong thitc trén |ip bing tinh todn him lugng BOD; trung binh theo 15
v thi Iong BODs trudc va sau bé diéu hda.

'Eing 0.6 cho thiy  s8 giffa i rong 18n nhit nhd nhdt v8i tdi trong Tung
binh mude va sau dicu hoda.

BANG 9-6. Heé 56 khong diéu hoa vé tdi trong BODs

TA1 lugng BOD; , keBODy/h

TisS Trude dicu hbda Sau diéu hbva
L - Lan 20,7): (6T)= 3,1 (102):(6,1)=1.7
L in * Lap (1.5): 6= 02 (2.9):(6,1)=05
Lol  QOD:(5=137  (102):29=35
Dang xdo trén

Cic dang Xéo trdn trong bé dicu hda thé hién trong Bang -7.

BANG 9-7. Ciic dang khndy trgn & bé dién hoa

= e e E— e ——
Dang khuay un Gism Donvi
Khudy tron cd khi 4=8 Wim’théchbe
Toc 46 khi nén (0= Lim’phat(m’ thé tich be)
| 15 — s ——— e —
F——— -E—

Gid sit khudy tdn bé diéu hoa bang hé théng thdi khi. Lugng khi nén cin
thi€t cho khudy mon:

i i . 3 L
(0,0 lEm’J’phﬂt} » {4[!,6:113] = D,49mz'fphul = 29m /gd

=R % Vapw =
- hay = 8,17 Lis
Trongdé: R ~ T6c a5 khinén, R= 12 Lhn’.ph?t=ﬂ,ﬂ12 m’/phdt;
e Vg = The tichthuc t€ bé difu hoa, m'. |

Cic thi€t bi khu&ch tdn khi & b& didu hoa c6 thé duge chon theo Bing 9-8.

Chon dng kluéch rdn khi plastic xdp ctng bo tri theo chu vi thanh cé huu lwdng

khi 70 L/phit. Vay 56 Ong khu&ch tan khi:

httn: //sachxUuaHhUvVienso info

=

r

' - .
E: = 11"?1 SR

Chuemp 9 - TINE TOAN THIET BE HE THONG XINT CONG NGHIEP CHE BIEN THUY SAN 419

Qux 49‘[}”@]}[ =

n=—72=2= Tcd
r 70 L/phiit

Tinh todn thiy ldc 6ng din khi nén

Céc t8c d6 khi dic trung trong Sng din khi nén c6 thé dirge tim thiy trong
Bang 9-9. '

BANG 9-8.
Cic thong sé cho thiét bj khuéch tin khi

Loai khu&ch tin khi — cach b tri Lo lugng khi  Hidu suit chuyén hoa oxy

lit/phiit.c4i  tién chudn 6 & sin 4,6m,%
Dia sif — lude 11 =96 25+ 40
Chup s - i 14 = 71 27 =+ 39
Ban sif — Tudh 57 <+ 142 26 =35
Ong plastic x5p cting bd tri:
+ Dang ladi 68 = 113 28 = 32
+ Hai phia theo chiéu dai 85 = 311 17 =28
(ddng chiy xo#n hai bén)
+ Mol phia theo chigu dai 57 + 340 1325
(dong chidy xoin mét bén)
Ong plastic x3p mém b 1si:
+ Dang ludi 28 = 198 26 = 36
+ Mot phia theo chiéu dai 57 + 198 19 = 37
6ng khoan 16 b wi:
+ Dang Iudi 28 + 113 22+ 29
-+ M1 phia theo chiéu dai . 57 = 170 15+ 19
Khuéch tin khong x&p:
+ Hai phia theo chiéu dai 93 + 283 1223
+ MGt phia theo chi€u dai 283 + 990 9+ 12
"
BANG 9-9.
Tée d§ khi dic trung trong 6ng din
Pudng kinh, mm Vin toc, m/s
2508 (LI 6+9
100 =250 (4 -+ 107) Q= 15
300 = 610 (12 = 24™) 14 + 20
760 = 1500 (30 = 607} © 19+ 33
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Vi htu lugng khong khi gy = 8,17LJs va van t5¢ wong Bang 9-9 (6 = 9m/s) b
thé chon dutng Xinh ong chinh D =17 inch twdng @ng vdi dudng kinh trong
Dn- - 4019"““-

Tudng ty v6i ong nbinh ¢6 luu hidng qu, = (8,17L/s)/Tcdl = l.l'i"_LJ's vi dua vao
van t8c (6 + 9m/s), c6 th€ chon dudng kinh Sng nhdnh d = % inch tudng dng
vdi dudng kinh trong d, = 15.8mm .

3 cao d6 muc nudc bien (p, = 760 mmHg = Iﬂ,33: m
din khi @ mdy thi khi d€n b€ dicu
néng nhat

Gia sif tram khi nén dit
cot nude), chiéu dai tong cfmg cua ﬂhng _
hoa 12 50m va mdi dng nhanh c6 chidu dai 4,5m. Nhi¢t 6 vao mia
36°C. Hiéu suit mdy thdi khin =0.7. ;

¥Xdc dinh d6 ting nhigt dg trong qud trinh nén khi:

w32

Trongdd: Ty = m&:ﬁﬁmﬁngﬂﬁmgqummviumﬁanﬁngmﬂ“ﬁ
n = Hiéu suitméy thdikhi,n =065 + 0.80; : |
pp = Ap suittuyct dgi dau vao, m c)t nudc;
P = Ap sudt tuyét d5i dju ra, m cjt ause, _
n = (k—1)¥k=0283 451 v6i khong khi (roag d6 k= 1.395).

=

Beec+ 2?3)f[1n,33+4,5]”” g
07 |\ 1033

Nhu vy, nhiét 46 khong ki & diu dfy mdy thdi khi 1a:
1=36+48=84"C
S6 R:ynulﬂs dude tinh theo 2 cOng thic sau:

i Chump 9 ~ TINH TOAN THIET KE HE THONG XINT CONG NGHIEP CHE BIEN THUY SAN
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Nhiét d¢ khong khi 8 ddu miy thdi khi 1a 84°C, viy nhiét dd trung binh cia

khi trong &ng dén c6 thé 14y bing 1°C = 70°C (su chénh Jéch nhidt d6 c6 thé
ldy 10 = 15°C).

w= (170 +0,5% 70) x107* = 20510 centipoises

_ (1528) x (81 7L/s)
27 (205 % 10 centipoise) x (40,9mm)

=1,49x10"

Gid sit chon 6ng din khi bing thép thuong mai, dudng kinh danh nghia D = |
L% in tudng ting v&i dudng kinh trong D = 1,61 in. Difa vao dufng kinh trong D
= 1,61 in va bi€u d6 & Hinh 9-5 tim dudc d6 nhdm tidng dbi /D = 0,0012.
Dua vao biéu dé & Hinh 9-6, tit 46 nhim twdng d6i va sé Reynold tim dugc hé

5§ ma sat f = 0,0295. Trong thiét k&, dé dam bdo an toan, ¢6 the thém 10%,
viy hé s0 ma s6 £=0,0325. '

X4c dinh luu lugng khi rong Ong bang bifu thire sau:

v _BY;
T

Trong da: ¢6 thé xem V 1a lvu hudneg.

{1033m)x (8,1 7L/s) " (10.33m + 4.5m}V1_
(273+ 20° C) (273+T70°C)

Va=6,661/s

Téc 5 khi nén trong 8ng:

-

V; (6,66L78) % (10~ m’*/L)

V=

152
N, = 15284
pxd |
Trongdd: g, = LutuTutng khitrong Gng (Lfs) duéi 4p sust va chi¢t do dang van i
d = Pudngkinh dng dan khi, mm; | |
L = Bﬁnhﬁtkhﬁngkjﬁ;cmﬁpﬂiﬁa.dm;lcxﬁcﬂmhh&::

p=(170+0,5 "C) » 10"
E_ 8
Vi ©°C 13 nhiét @ trung binh trong dng dan, *C.

L

http://sachxuathuvi

= = 5,07 m/s
A ({lﬂ,ﬁ?mm} % (1 ﬂ'lmhnm})l X -

Ap suit ddu ra:

p = 10,33m + 4,5m = [4,83m twdng dudng 145,4 kPa

(101,3kPa x 14,83m /10,33m).
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Trong lugng ri€ng cita khong khi & 4p sudt 145 kPa va nhiét dé 70°C:

P
=0,284—
7,=02 =T
Trong#6: p = Apsudt, kPa;
R = Hing st khi, R = 8,314 kI/kmol-°K;
T = Nhiétdd, K
y =0284— 122 ____ 5 6145kN/m?
: (3314)(273+T70°C)
Cot 4p vin toc by
h; =5.22v%,
Trong 86: b = CHtédp véntde, mm;
v = Tocdf khi pén, m/s;
¥ = Trong hugng riéng clia khong khi & diéu ki€n dang xét.

b = 5,22 % (5.0Tm/fs)? % (0,0145 kKN/m®) = 1,95 mm
Ton thit dp luc theo chiéu dai Gng thdi khi:

L i 50m
h, =f—h. =0,0325
=D (40,89mm) (10> m/mm)

%195 =T77Tmm

Tinh tudng e cho 5115 nhinh D = % inch ¢6 chigu dii L = 5m va k&t qui thu
d@uge Sn that chiéu dii cho 6ng nhdnh I3 by = 23mm.

‘ Ap luc ddy cita m4y thdi khi biing chiéu sdu bt nude trén Sng khu€ch tdn khi
cong vdi tdng tdn thit 4p lwe theo chifu dii Sng chinh va Sng nhinh bit 1gi
nh&t (xa nhat) v t8ng tdn thdt 4p luc cuc bd qua mdy théi khi, cdc phu ting
n8i 6ng nhu &, cit, van mot chidy, thi€t bi chong 6n, loc khi, Sng khu€ch tin
khi... Tn thit dp luc cuc bd o6 thé tinh todn theo céng thifc:

!

7
h,=K—
ch EE ‘
Trong86: v = Van t6c khi nén, mfs;
| g = Gialﬁcm}ﬂgtr[ﬂng_gng,ﬂﬁﬁwsz;
K = Hé s0 phu thude vio loai phy ting ndi-dng, thi€t bi, van khéa

(tra theo bing).

httn://sachxua thu
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9.4.4. BE€langdot1 _ -

Chon b€ ldng dot I c6 dang hinh tron trén mit bing, nude thdi vio tiY tim va
thu nudc theo chu vi (b€ ldng ly tim). Céc théng s& cd bin phuc vu cho tink
todn bé ling ly tam dgt I duge gidi thiéu 3 Bang 9-10.

Gid sit tdi rong bé mat thich hdp cho loai cin nedi ndy 13 35 m*/m*ngay. Viy
dién tich bé mit bé Ing Ia:

T Qiﬂy _ 200m°/ngay

= =571m’
L, 35m/mi-ngly

Lutu ludng trung binh agay, m*/ngiy;
Tii trong bé mit, m’/m”ngay.

Trong d6:  Q%y
La

. Téc d6 thanh gat bdn, vong/phiit

Dudng kinh bé ling:
D=1’im =Jix5,ﬂm1 =27m
% 2
* Pudng kinh éng trung tAm:
d=20%D=02%x2Tm=054m
BANG 9-10.
Cic thong sb thit k&€ déic trung cho b€ ling Iy tim
Thong 6 - Gid trj
Trone khodng Bic tinmg

Thdi gian v nude, gid 15+ 25 20
Tai rong bé mat, m/m*ngiy 32 = 48 |

+ L hfing trung binh - 32 =48 =

+ Litu laigng cao diém 80 + 120
“T&i trong méng trin, m/m-ngiy 125 <+ 500
ﬁng rung tam:

+ Buting kirh 15 = 20%D

+ Chiéu cao 55 = 65%H
Chién sdu H cia b€ idng, m 30496 3,7
Pudng kink D cfia b€ ling, m 3.0 = 60 12 = 45
b5 dic ddy, mm/m 62 = 167 83

0,02 = 0,05 0,83

vienso info
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Chon chiéu sdu hifu ich bé ling H = 3m, chiéu cao 1dp bin ling hy = ﬂ,’:frn.
::hi:éu cao 16p trung hoa by = 0,2m, chiéu cao bdo V& My, = 0.3m. Vay chiéu

cao t8ng cong cia b€ ling dotI1a:

H,.=H + hy + hyy + Iy = 3.0m + 0,7m + 0,2m + 0,3m =4.,2m

Chiéu cao Ong trung tAm:
h=60%H=0,6%30m=128m
Kiém tra lai thdi gian Iuu nudc bé ling:
Thé tich phan lang:

W =-E(D= ~&)xn=2 (.72 -0,55 J¢3,0m =165m’

Thdi gian htu nuce:

W 165m’

= = = 1.93 h> 1,51'1
t " g3m’h |

Tai trong mang tran:

3
Lg= Q _ 200w gy 23,6m’/m.ngiy <500 m>/m.ngly
> D ax2,7m

Gia sit higu qud xit 1y cin ld [ing dat 60% & tii trong 35m’/m’.ngdy. Lugng
bin twdi sinh ra mOi ngdy 1a:
M= 200gSS/m® x 200m’/ngay x (0,6)/1000g/kg = 24kgSS/ngay

. Gii st bin i clia nude thdi thuc phdm c6 ham tugng cin 5%'{61?' am =
95%), 1} 56 VSS : S8 = 0,75 va kb ludng riéng bin tuc 1.053kgAit. Vay luu

l¢ong biin i can phai xi Iy 12

Que = 24kg/ngay  _ 4561 giy =0,46 m /ngay
M8 0,05 %(1,053kg/L)

Lwdng bin t/di c6 khd nang phin hiy sinh hoc:

Migicvss, = 24 kg8S/ngay x 0,75=18 kgVSS/ngay

Chitong 9 - TINH TOAN THIET KE HE THONG XINT CONG NGHIEP CHE BIEN THUY SAN 427

Bin du ti¥ qud trinh xit Iy sinh hoc dugc dita vé bé ling dot L Qué trinh nén
bila trong luc x4y ra ngay 1ai phin ddy bé ling L. Tinh todn, ki€m tra qud trinh
nén bitn dudc trinh bay 8 phin sau.

9.4.5. Bé biin hoat tinh (Aeroten) x40 trén hoan toan

Cdc thong so tinh tedn

Theo Bing 9-5, BODs trung binh sau di¢u hoa 1a 735mg/L.

Gii st ham lugng BOD; sau ling ddt I gidm 20%. Vay ham lugng BOD; vao
aeroten la:

S, = 735mg/L x(1-0,2) = 588 mg/L.
Gia sif theo két qui thire nghiém tim durde cic théng s& dong hoc nhy sau:
K.=50mg/lL: Y=05mgVSS/mgBODs;  k¢=0,05 ngay™

C6 thé 4p dung cdc didu kién sau ¢& tinh to4n qué trinh bin hoat tinh x40 trén
hoan an: - :

1. Tisé MLVSS: MLSS =0.8;
Ham lugng biln tuin hodn: C,= 8000 mgSS/L;
Harn lugng biin hoat tinh trong bé aeroten: MLVSS = 3000 mg/L;

2
3

4. Thoi gian luu biin trung binh: 0. = 10ngay;
5

NuGc thai ch€ bi&n thiy sin cé chita ddy di Iwgng chat dinh duGng nitd,
photpho va cdc chilt vi lugng khéc; = -

6. . Nudc thai sau ling II chita 25mg/L cin sinh hoc, trong d6 c6 65% cin d&
phin hiiy sinh hoc;

7. BOD:: BOD; =0.68;

8. BOD; sau ling I cdn lai 20mg/L;

9. Duya vaotiss BODs: N:P=100:5: 1 va thanh phin N, P clia nuSc thii
(BODs = 720 mg/L, Nijeians = 40mg/L v Py, = 8mg/L tuong ung vdi i s6
BODs:N:P=56:1:1),co thé két ludn chit dinh duBng da ludng dil cho
vi sinh vét phdt trién. Gid sif cdc chdt dinh dung vi lugng ciling did cho
sinh trudng té bio.

httn://sachxuathuvienso info
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Xéc dinh BODs hda tan sau 1{ng II theo mdi quan hé sau:
Téng BODs = BOD; hoa tan + BOD; ctia can 1o ling

X4c dinh BODs clia cin 10 ling & dau ra:
- ‘Ham lifdng cin sinh hoc d€ phén hiy:

0,65 x 25mg/L = 16,3mg/L
e BOD, cila cin 10 ling d& phin hily sinb hoc cila nuéc thii sau ldng II;

16.3mg/L x (1.42 mgO, tiéu thy/mg 1€ bdo bi oxy héa) = 23mg/L
e BODs cia cin 16 ling ciia mrdc thai sau bé ling II:
23mg/L x 0,68 = 16 mg/L,

BOD; hoa tan cfia nudc thii sau ling IT:

2W=C+16
C=4mg/lL

Hiéu qui xit 1§ BODs ciia be aeroten:

%100=97%

S-S 58820
20

E= x100=

a9
Tinh thé tich bé
Thé tich bé aeroten dirde tinh theo 2 cong thic sau:

5o X Y x(S4—8)

G{1+k, »6.)
V.
f=—
Q
Trong d6: 6, = Thdi gian luu bitn;
Q = Luwu lugng mide thai
Y = Hé s sdnlugng 1€ bao,
S; = BODemudc thdi vio bE aeroten;

i

k
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§ = Nongdd BOD;sau ling II;
X = Him lugng t€ bio chit trong bE:
ky = Hé & phin hiy ndi bio.

Thay 6 vio phudng trinh trén, x4c dinh dugc thé tich bé aeroten:

v _ 6. xQxYx(S, —8)
: Xx(l+ky6.)

v _ 1ongayx 200m*/ngay % 0,5 (588~ 4)mg/L

; - =130m’
3000mg/L x (1+0.05ngay ™ x10ngay)

Thoi gian luw nitde cia b aeroten:

' 3
et __156h
Q  833m’/h

Cic gid tri dic mning cho kich thudc clia b€ aeroten xdo tron hodn toin dugc
thé hién trong Bang 9-11.

Chon chiéu cao hifu ich H = 4,0m; chiéu cao bie v& h,, = 0,5m. Viy chigu cao
tong cong la:

He=40m+0,5m =4,9m

Chonfisd W:H=1:1,viychiéuréng b€ 1a: W=H=4,0m.

-

Chiéu dai L clia bé:
v 130m’
) B — = _ =8.lm
WxH 4mxdm
BANG 9-11. |
Cic kich thu@c dién hinh cta b€ aeroten xdo tron hoan toin
Thing 58 Gia try
Chi€u cao hitu ich, 3.0+ 4.6
Chi€u cao bdo v€, m 03=06
Khodng céch tl ddy dén dadu khufch tn tin khi, m 045 = 0,75
1.0:1+22:1

Ti 56 rong : sdu (W: H)

httn://sachxua thuvienso info
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Tinh lodng bin df théi ra méi ngiy
« Hé s8 sin lugng quan sit (You) tinh theo phwong trinh:

% 0,5 |

- = =0,333mg/mg
1+k,08, 1+0,05x10

Yo

o Ludng bin du sinh ra m3i ngay theo VSS:

P, = Yo x Q x (BODyo— BODy) L
Poues = 0,333 x 200m’/ngay x (588 - $g/m’ x 107kg/g = 39 kgVSS/ngay

o Téng lugng bixn sinh ra mdi ngay theo SS:
Py = 39/0,8 = 49 kgSS/ngdy
e Lugng bin di cdn xit 1y mbi ngdy:

Lugng bin du cin xif Iy = Téng lgng biin — Ludng SS troi ra khi ing 11
Magss, = 49 keSS/ngay — 200m’ngay % (25¢/m’) x 10 kg/g = 44 kgSS/ngdy

e Lugng bin-di c6 kha ning phin hily sinh hoc cdn xi 1y:
Mugvss) = 44 kgSS/ngay = 0,8 =35.2 kgVSS/ngdy

Gid it ham lwgng bitn hoat tinh ling & ddy bE ling c6 ham ludng chit rin
0,8% vA khdi lugng riéng Ia 1,008kg/lit. Vay luu ludng biin dif can x1 1y:

44 kg/ngay

o = 5456 li/ngiy =55m /ngay
Que = 3008 1,008 ke/lit 2

Hoic ¢6 thé tinh theo cOng thifc sau:

6o VX
) Qw-&"" Qx:

130m’ x3000mgVSS/L
OmgRY = . (8000mgSS/ L x 0.8) + (200m’/ngay) (25mgSS/L x 0.8)

Qug=5.5m’Ingay

htto: //sachxusthuvienso info
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Tir Hinh 9-7, dwa vao st cin bang sinh khdi quanh b€ aeroten, xdc dinh ti 1&
bitn tuan hoin duwa trén phudng trinh cin bing sinh khoi:

QXo+Q,K;=cQ+Q,)x

Ham lugng cin Id limg d4u vio, mg/L;

Luu ligng vao b€, m'ngiy;

Liu hugng biln twan hodn, m*/ngiy:

Ham lugng SS cila l6p bin lng hodc bin tuln hoin, mg/L;
Ham lifgng bitn hoat tinh trong bé aeroten, mgMLSS/L.

EaloVola
WoWomon

e

HINH 9.7.
S b thift p cin bing sinh khdi quanh bé aeroten.

Him lugng bitn hoat tinh trong b aeroten:

MESS = MLVSS/0,8 = 3000(mgVSS/L)/0,8 = 3750 mgSS/L

Gii s¢t Xo= 0 va Q = oQ, Chia hai v& cho Q. biéu thifc trén ¢& thé tri€n khai

nhu sau:
oa o X
"X, -X
3750
- = 0,88
= 2000-3750 %

Trong d6: o= Hé 56 tdn hodn, o= QJ/Q.
Viy luu lgng bin tudn hodn:

Q. = 0Q = 0,88 x 200 m*ngiy = 176,5 m*/ngay =~ 7.4 m*/gid
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Kidm tra tai trong thé tich Laop va tis6 B/M : Ki€m tra lvdng khéng khi cAn thiét cho x4o trén hodn toin:
- 3 :
T3i trong thé tich: | e EL: oM ey 1 3000L/m® = 25LAm’ phit
. : —— . . BY 0,09x130m~ 1440phit/ngay
BOD ™y 130m” x 1000g/kg Tri 88 ndy ndm trong khodng cho phép: q = (20 = 40) L/m-phiit.
Tri & nay nim trong khodng cho phép (Leop = 0.8 = 1.9). - Nhy viy ludng khi edp cho qud trinh biln hoat tinh ciing dii cho nhu ciu xdo
' tron hoan toan. -~ |
6 FIM:
Tien Litu Iuvgng khi can thi€t clia mAy théi khi:
T e L 5 =0,30ngay " 3
- _ . = .
B (5EEREYe " Que =f-M_E“& =lﬂx4lgﬁnfgg L 1440 h:itfn TRE L
- s 8 P gEay
Tri s& niy niim trong khodng cho phép: FIM = (0,2 + 0,6) ngay 2
’ - ' 9.4.6. BE lang dot 2
Tinh Tudng khi cdn thiét cho qué tinh bin hoat tinh, biét rng hicu sut _ B |
chyn héa oxygen cla thiét bi khugch tn Khi 14 E = 9%, he s5 an todn £= Cic théng s& thigt k€ dic trung cho bé léng dgt Il dude thé hién trong Bing 9-
5.0 dé tinh cong sut thi€t k€ thyc 1€ cda mdy théi khi. 12. |
Gii sif BOD; = 0,68 BODy,, vy khfi lugng BODL. tiéu thy trong qud trinh yieh | Chon ti trong b& mat thich hap cho loai biin hoat tinh nay 12 20m*/m”.ngay
hoc bitn hoat tinh 1a: va tdi trong chit rin 13 5,0kg/m>h, Viy dién tich bé mit b€ ling theo tdi trong
| ' | o : bé mit 1a:
(S, —S) _ 200m*/ngay (88— )gim’ 107 g/ke - | .
Mgop, = = 0.68 o T
‘ ﬂ:ﬁg ) AL =%= 2”'”;“ »':lgﬂt]’ +=]u.um1
Mgop, =172kgBOD, /ngay L, 20m’/m®.ngiy
Nhu ciu oxy cho qué trinh: Trongdé: Q)5 = Luuludng trung binh ngdy, m/ngay;
M, =M 1,42xP . La = Tai trong bé mat, m’/m’ ngay.
: =Mpop, — Ly 2 V55) < .
= 172kg/ngay — (1,42kg0x/kgVS3 x39kgV8S/ngiy) = 116,6 kgOa/ngay Dién tich bé mit bé ling tinh theo tdi trong chil rin 1a:
Gii st ring khong khi ¢6 23,2% trong ludhug 0, va khoi luﬁi;g riéng khdng khi - (Q+Q,)xMLSS  (83+7.4)m’/hx3750g/m’ e
2 1.20 kg/m’. Vay lucng khong khi Iy thuyét cho qud trinh la: $ L 5,0kg/m* hx1000g/kg :
M, = M'_:'t = = {:;:f ﬁg;nii%—s =419m’/ngdy . Trong d6: Ls = T4i wong chit rin, kgSS/m’ ngdy.
D,BER : 2 X1, o 1
Do As> Ay, viy dién fich bé mit theo tdi rong chit ridn 12 dién tich tinh todn.
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BANG 9-12.
C.'il: thﬁng sﬁ't.lué't k& b€ ling dgt I
T4 trong bé mat Tﬁitrqnghim Chién siu
Loai xit I¥ (m’/m*ngay) (kg/m’-h) téng chng
- Trung binh _Lonnhit Trungbinh Longhdt  (m)
Ban hoat tinh 16 =32 40=48 39+58 97 3.??45,3
Binhottmhowygen 16+32 40=48 49638 = 97  37*&
 Aeroten ting cudng g-16 24+32 098+49 68 37+60
Loc sinh hoc 1624 40+48 29+49 18 - 30+45
RBC: | )
Xit 1§ BOD 1632 4048 39+58 97 3045
Nitrate hoa 16=24 3240 29+43 7.8 | 30+ 45
Dudng kinh bé ling:
D= i:-:ﬁ-. = ixll,ﬂi‘nz =39m
\x V=«
Pudng kinh dng trung tam:

d=20%D =02 % 3,9m=0,78m = 0.8m

Chon chiéu siu hitu ich b€ ling hy = 3.0m; chiéu cao 16p Eﬁn ling hy = 1,5m
vi chidu cao bdo vé hy, = B,Sm Vﬁ}v chigu cao lﬁng cong bé lang dot II:

H,.= hy + hy+ hyy = 3.0m + 1,5m +0,3m =4,8m
Chiéu cao ;E'ug trung tAm:
h=ﬁﬂ;ﬁth=ﬂ,ﬁ:¢3.UE= 1,8m
Kiém tra lai thdi gian luu n.u..'dc 3 bé lang:
Thé uch phin Iing:

vV, =-=—(l:.‘r3 dz)xh ——*(3'.?"2 I}El)xlﬂm 343m’

Thin .gian Ty nudc:

httny: /<ach ke
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3
__ V. 343m __—22m
Q+Q, (83+74)ym’/h
Thé tich phin chifa bin:
Ve=Axhy=118m?x 1.5m = [7,7m’
Thdi gian litu git biin trong bé:
oy 17,7m’
ty =—2—= : =232
y Q,+Q. 7.4m’/h+(55m’/agay x| ngiy/24h) &8
Tai rong méng trin:
) Q+Q, {200+1?6,5}m ngay 3 X
- =307
Ls x.D zx39m /gy

Gid tri nay nim trong khodng cho phép: Ls < 500 m’/m.ogay.

9.4.7. Bélocap hwe .1

Gia sit chon bé loc 4p luc hai 16p: (1) Than Anthracite va (2) Cdt rhac}; anh.
Kich thudc vit lidu loc thé hién trong Bing 9-13.

Chon:

1. Chiéu cao 16p cdt h; = 0,3m c6 dudng kinh hiéu qud d. =0,5mm, U= g:
2. Chicu cao 16p than h, = 0,5m va dudng kinh hi€u qua d. = 1.2mm, U= | 5:
3. Técadlocv=9m/h, v sd bé locn=2.

Din tich bé mat b€ loc:
3
AN SHWR g
v E'mfh
Duding kinh b€ loc 4p luc:
D= ixﬂ=Jix 0B8m - _4e
T n. X

thuvienso.info
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BANG 9-13. |
Kich thudc vit iéu Igc hai 18p cho x Iy nudc thai béc cao
Pictinh = Khodng gi4 tri Gia fri dic tring ~
Anthracite:
Chi¢u caoh, m 03=06 0.45
Dudng kinh hi€u qui d., mm 08+22 1,2
Hé 56 dbng nhit U " 13+18 - 1.6
Cit:
Chiéu caoch, m 0.15=03 0.3
Pudng kinh hién qud d., mm 0408 0.5
He so dong nhit U 12+16 1,5
Tée 46 loc v, mfh | 5+24 12

Khong céch tit b& mit vit liéu loc d&n miéng phéu thu nudc riva:

h= Hm_,ﬂ e+ '3.,2.5
Trong 66: H\r[‘_ = Chiéu cao 18p vit lidu loc;
e = Do gidnnd jdp vit ligu loc khi rita nguge. e =0,25+05
h = [(0,3m + 0,5m) x 0,5] + 0,25m = 0,65m
Chiéu cao tdng cing bé loc dp hie:

H =h+Huy + hyy + hgw = 0.65m + (0,3 + 0.5)m + 0,25m + 0,3m = 2,0m

Trong d6: hgy Chigu cao an todn by, = 0,25m; _
Chigu cao phin thu nudc (tinh 6 mit chup toc dén ddy bE).

Ludng nudc rita loc ¢6 thé &y theo Bing 9-14.

Di,ra vio Bang 9-14 va dudng kinh hiéu qua clia cdt vi than anthracil:e ¢6 thé
chon t8c d Ti¥a NUGE Viuee = 0,35m /m’.phiit va (8¢ d6 khi 12 1,0 m*/m”.phiit.

Rira ngugc chia lam ba giai doan:

(1) Rita khi c6 18¢ d6 Vi = 1,0m’/m>phiit trong théi gian t=1 + 2 phit;

(2) Rira khi va nu6c trong thdi gian 4 + 5 phiit;

(3) Rita ngugc bing nude trong kheing thifi gian t=4 < 5 phiit véi toc do nra
Viae = 0,35m’/m’.phit.
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BANG 9-14,

Téc 43 rita ngu'ge biing nude va khi d&i vdi bé loc c4t mbt 16p va loc
anthracite

Vit lidu lgc DBie tinh vat lidu lge Tée @6 rita ngelge, m’/m’.phiit
Dudng kinh hiéu  H& s§ dnp Nitdc khi
qué d. mm nhit U
Cit 0,50 14 0,15 05
0,70 L4 (hL26 0.8
1,00 1.4 0,41 1,3
1,49 14 0,61 20 7/
2,19 - L3 081 26
Anthracile 1,10 1,73 0,29 0.7
1,34 1,49 0.41 : 13
2,00 1,53 0,61 2,0

Ludng nude cin thi€t d€ ria ngude cho 1 b€ loc:
Wi = A X Vagae X 1= 0,93m?*2b€ x 0,35m’/m’ phit x 10phét) = 1,6m*/bé
Luu lugng bdm rnra ngude:
Qi = A X Ve = (0,93m72b€) x (0,35m*/m”.phiit) x 60phit/gid = 9.8 m’/h
Luu lugng méy thdi khi:
Quai = A X Vygg = (0,93m%2b8) x (1.0m*fm? phit) = 0,47’ /phtit = 28 m’/h

Ton that dp lvc qua 16p vét fiéu loc sach (ddu chu k¥ loc) dude x4c dinh theo
céng thitc cia Hazen:

i 60 L

h=—=x X = Vi
C 18t°+42 4,
Trong d6: C = HE sonénép, C=600+ 1200 y thufc vao tinh ddng nhit
va sach;

° = Nhigt dd nude, °C;
djp = BPubng kinh hi#u qua, mm;
Vy = Técdé loc, mingiy;
L = Chiéunday l6p vit litu loc, m.

e L I
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D1 vdi 16p loc cdt:
1 60 {}5
h= -xgmfhxltlhmga =(,]18m
1000 18x25°C+42 0,5 =

Pa&i vdi 18p loc anthracite:

h= : X i X% 0’5‘:1 x 9m/h % 24hingay = 0,032m

1000 18x25°C+42 127

Téng ton thit 4p e qua 2 18p vit ligu lgc:
h =0.18m + 0,052m = 0,232m

Sau b€ loc &p luc ham ludng can 1o ing S5 cdn lai C, = 5 mg/L, tudng ng voi
BOD; ciia cin 16 ling:

BODs cin Id limg = (5mg35/L) x 065x1,42x0,68= Smgﬂ;.
Tong BODs sau bé loc dp |I=E'E:
BOD; sau xif 1§ = BODs cén lo litng + BODs hda tan =3 + 4 = 7Tmg/L
9.4.8. Nén bin trong luc & lang |

i st biin hoat tinh du dugc bom v& bé di€u hda va bln duge Isng lai d bé
lang dgt 1. Qud trinh nén biin dit va biin tuoi x3y ra & ddy bé lang L.

Lwong biin hinh thanh bao gbm:

 Bin tdi @ bé ling I: Qug = 0,46m’/ngy, ¢6 him lugng cin TSua = 5%
tidng dng v6i Musiss= 24 kg3S/ngay:

o  Bim hoat tinh dit tit b& 1ng IL: Qu = 5,5m’/ngdy c6 ham lugng can TS =
0,8% wong dng voi Mayse =44 kgSS/ngay.

Téng luu ludng bin:

Quon = Quisr + Quu = 5.5m’/ngay + 0,46m’ngdy = 6,0m’/ngay

-,
et w!
'

ol

]
]
-
A=
Hy
]
e
el
i
-
;
i
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Ham ludng TS VAo phin nén biin ciia ling Ik

Quiss * TS i + Qe ¥ TSy _ (046m Inghy % 5%) + (5.5m" /ngiy % 0,8%)
Qs + Quy (0.46 +5.5)m>/ngay

Tsvﬁu =

1&:} = L]..?.%

Gii st
« Toan bo bitn hoat tinh duf ling xuéng ddy be;
e Ham lugng bin nén dat TS, = 3%.
Dua vio sy cidn bing kh&i lugng chat rin, cd thé xédc dinh lvu ludng biin nén
cin xit 1y:
Quin % TSvio = Quén % TSnen

Trongd6: Que = Limlugng binvio bE nén bdn:
TS.,, =  Ham lugng TS viobé nén bin;
Oua = L luongbindd nén bom ra khoi be;
TS,es = Ham ludng TS ciia lﬂp biln nén.

12% .
Quen = Qe TSm =(6,0m’/h) T‘ﬁ? =2,24m’fngay

nén

/
Ki€m tra ti trong bé mit

3
L,= Quon _ 6 hlg_i}f =1,05m°*/m*.ngiy << 30 m>/m?.ngay

A 5,71m*
Ku€m tra tai trong chit rin:
M _
- Lg= M“‘“"“}; GES) = {24"'4:?;;533"“53 2 =119 << 78kgSS/m* .ngay
m

Vay dién tich b€ ldng I ddp tng dude tAi trong biin va taj trong bé mit cila
nén bin trong Iuc.

Bi&t riing chiéu cao 16p biin hy = 0,7m, Kiém tra thi gian Juu gif bun SVR:

Axhy _ 5.7%m* x0,7m
Q. 2.5m’ /ngay

SVR = =16ngay €[0,5 = 2]ngay

htto-//sachx Ut UV enso. i o
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9.4.9. Bé phéan hay bin hi€u khi i Ti bi€u d6 E% = f(6c x t°) § Hinh 9-8, v6i hiéu qui E = 40% tim dugc gid tri
s | tich s8 O¢ x t” = 475. Viy thdi gian luu bin fa:
BE phin hity bin hi€u khf hoat dong theo ché€ do ting mé va dudc thi€t ke

theo cdc 3 liéu sau: Bc = 475ngay.°Cl25°C = 19 ngay
e Nhiét dd trung binh nim 12 t"= 25°C; Do mit th&i gian d€ ling tinh va bom, vi viy cin thi€t @ing cubng thi gian
e Hiéuqud kh VS yéuciu 12 E=40%; htt birm:
® Hing 53 t6c 45 phin hiy Ky =0,12 ngﬁy” & nhiét d3 trung binh t = 25°C; : 3h/ngiy x 19ngay/24h/ngiy + 19ngiy = 21 ﬂngﬁjr
| - . e
* Luulugng bdn vao bé phan hiy Q, = 2.24m /ngdy ¢6 TS, = 3%; o Thé tich bé phéin hily hi€u khi:
e Ham lugng bixn trong b€ phin hily X = 50%, X; = 15.000mg/L. trong d6 X;
1a ham lugng TS vio (tir bé ldng I dén X; =30.000mg/L); Ve X - 2,24m’/ngay x 30000mg/L = 314m®
- ] = ]
» Thdi gian ngung thii khi trong ngdy d€ ling tinh t = 2h va bom nude trén 52 X(K P +1/6c)  15000mg/L x (0,12ngay "~ x 0,8 +1/214ngiy)
mét va bun phdn huy t=Th. , | Trongds: Myss = Lugng VSS vao b& mdi ngay;
P4 2 ) 4 } X = Ha I[ﬁm_ i E 5 'y ——y .
Tong ludng VSS vio bé phin hiy hi€u khi: . K, = H;; phin iﬁiﬁlﬁzﬁf i i
P = Tilé VSS:SS ciia him hron =08
Myss = Mucivss) + Manrvssy = 18 kgVS8S/ngay + 35 kgVSS/ngay g\ 6 = T;?ganhmf::an,n;y Ing SS trong b€ phén iy, P=0,8;

=53 kgVSS/ngay

Cdc thong s6 thi€t k& cd bdn cho b€ phan hily biin hi€u khi dugc thé hién
' g Bang 9-15.

i BANG 9
& Cdc thong s6 thié't k& cho bé phin hiiy biin hidu khi
E Théng st Gid tri
E Thoi gian Ivu mide & 20°C. ngay
- | _ - Chicd bim hoat tinh duf 10+ 15
2 | - Bia tudi + biin hoat tinh dir hoic biln 1if bé loc sinh hoc 15 =20
i ~ Tai trong chit rdn, kg/m’ ngay 1.6+48
Nhu cdu oxy, kgOx/kg chil rin phdn hiy:
D | [ ‘r 1 i | I 1 | 1 1 - Tghﬁ'ﬂ \Fisiﬂ‘.h - 2’3
0 200 400 600 S00 1000 1200 1400 1600 1300 2000 th Eﬁnhglfngdﬁ;@nm"ﬁi} ' 1.6+ 19
. o 1 cau ; Xa0 rbn:
Nhiét 46 (°C) x Thai gian utu bin (ngy) | ; Kﬁf?én‘;nlfbi. s i3
- Khu&ch tén khi, livVm® phiit 20 = 40
HINH 9-8, ; DO wong dung dich biln, mg/L 1+2
Bi€u db hiéu qui khi VS theo nhiét 45 va thdi gian lfa bin. b_ Hién suit gidm VSS, % 40 = 50

httn://sachxua thuvienso info
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Kiém tra lai tdi trong chit rin:

_Mys _ 53keVSSingi y

- =1,69kgVSS/m .ngdy e[1,6 = 48]
STy 31,4m’ SVSE gyl

Chon chidu cao hitu ich H = 4,3m; chiéu cao bio v& hy, = 0,3m. Vay chiéu cao
téng cong li: '

H,=4,0m + 03m=4,3m

_ 2
D= ’ixi=JE-x3]’4m =3.Im
x H x 45m

Viy thofi gian lvu nudc cia bé phin by 1a:

Puiing kinh bé:

- i
"HRT = ¥ = JLAm =14,01ngay

Qbﬁn 2,24!1]]! “ghy

Ham ludgng SS cdn lai sau phan hity hi€u khi:

Mge=P 31‘51':{?2;“553'} x(1—-0,4) = 39,8kgSS/ngay

Trongds: 08 = Ti 5o V55:55; |
04 = Hiéu sudtkhir VS cia bé phan hily hidu khi.

Difa vio Bang 9-15, ¢6 thé tinh todn nhu ciu oxy tiéu thu:
Mg, =(Lo, e *Mvsswn Lo;a_:nm  Myssias) ) % E

Mo, = (2.3kgO,kgVSS x35kgVSSingay + 16keO,/kgVSS x18kgVSS/nga y)x 0,4
M, = 43,7kg0,/agay '

Gid sun

. Hiéu sudt chuyén hoa oxy la E=9%;

- Khong khi ¢6 23,2% trong lwdng Oz

. Kh#i lugng riéng cia khong khi 1a1,20 keg/m’;
- Hesdanwanf=2.
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Vay lugng khong khi can thi€t cho qua trinh:

Mo,  _ 43,7kgO,/ngdy

My, =
E:-:{].232x1,2 G 09:1].232:-:1,2

=1744m’/ngdy

Kiém tra Tudng khong khi cin thi€t cho xdo trén hoin todn:

. M, _1744m 3;’ngﬁy
V. 31,4m"> 144{1phﬁtf ngay

% 1000L/m? = 38,61./m * phiit

Tri & ndy niim trong gi6i han cho phép: g = 20 = 40 L/m’.phiit

Nhit viy lugng khi cap cho qud winh &n dinh di cho nhu ciu xdo trén hoin
todn. '

Luu ludng khdng khi cén thi€t clia mdy théi khi:

1

—fx M. =20x1744m /ngs
Qu b = 20X A Ry X o phutnga y

=2.4m"*/phit

Cic thong s8 thiét k€ dic trung cho sin phoi biin dudc thé hién trong cic
Bang 9-16 va 9-17.

Gi3 s xi nghiép lam vigc 300ngay/nam va ti trong ctia sdn phdi bin 2
98kg/m>.nam. Viy dién tich san phdi bin 1a:

_ 39,8kgSS/ngay x 300ngay/nam

- =122m*
08keSS/m”.ndm

San phu"i bitn chia }am hai ddn nguyén, mdi don nguyén cb dang hinh chif nhit
véi chi€u réng W = 6m. Viy chi€u dii L cda mdt don nguyen la:

A IZZm
ExW " 2x6m

=10,2m

htto://sachxue@thuvi enso info
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BANG 9-16.
T3i trong diic trung sin phai bim
Loai bin Tai trong biin
(kg/m”.ndim)
Bitn nsoi vA maing vi sinh 42 phan iy 88 +22
Bin oo vi bin hoat tink dir 43 phan hiy 58 =98
Biin tudi vA bin k&t tla héa chiit da phin hily 98 <161
'BANG 9-17.
Théng s6 thi€t k&€ sfin phoi bin
Thing s6 - Gia tri
Hinh dang Chit nhat, vudng
Dai 6=12m
Rong 6m
Ldp cét:
Chi#y cao 25cm
- Puding kinh higu qui 0,3+ 1,lmm
Hé s8 G6ng nhat <40
Ldp soi:
Chiéu cao 30cm
Budng kinh 32 +25mm
Dan éng thu nude:
Pudng kinh 100mm
Bd dbc 19
Chiéu cao bdo vé . 30 = 45¢cm

—— e e e —

onens 1. ()

XULY Ngdc THAI
GIET MO GIA SUC

10.1. NHIEM VU THIET KE VA CAC S0 LIEU CO SO

Cum xi nghiép giét md gia stic (heo va triu, bd) oo hvu higng nudce thii trung
binh ngdy dém m’;hgay Yéu ciu tinh todn thi€t k&€ hé thong xi¥ 1§
| £t md nay véi th%mh phin tinh chit nuée thii
diu vio v yéu cau :hﬁ't lm:!ng nuGe-thii W trong Bang 10-1.

Gid sit rang,- 1 ltgng céc chit dinh du-ang (nitd va photpho) sin ¢6 trong
nude thii 4 € cung cip cho cdc qué trinh xi 1§ sinh hoc.

Bit ring dién tich mit bing dv kién dit tram xi¥ 1§ bi gidi han.

BANG 10-L.
" Thanh phéin va tinh chilt nude ﬂﬁ:
Thongsd Piuvao - Yéucansanxd lf__.
pH 63+ 72 6,0 + 8,5
BOD; tdng, mz0u/L 1800 < 50
COD tong, mgO./L 2700 <150
SS, mg/L 810 < 10

Coliform, MPN/100mL 2.5x10° <200
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10.2. XAC PINH CAC LUU LUONG TiNH TOAN
Gﬁsﬁhésﬁgiﬁimndié’m K =312 |

Luvu lugng trung binh ngay dém Quay =2.500 m /ngdy

L

e Luuludng gits trung binh Q° =104 mifh
e . Luu lugng gid 1dn nhat Q" =333m/h
e Luulugng gidy U =92,6L/s

Tram xit 1¥ 1am viéc 3ca (24h/24h), vy lwu lugng bom bing Tuu lugng trung
binh gid. |

GQy=Qy° =104 m'/h
10.3. CONG NHE XU LY NUGC THAI

Difa vio thanh phin tinh chilt nugc thai d4u vao, yéu cdu vé chit Iudng nudc
131 sau xif 1§ v2 dién tich mat bAng, 50 48 cong nghé hé thing x 1f nude thii
dutsc lwa chon nhy trén Hinh 10-1.

10.4. TiNH TOAN CAC CONG TRINH DON VI XU LY NUGC THAI

10.4.1.Song chan rac thd

Song chin ric thd dat trudc him bom ti€p nhin d€ loai bd cdc 1ap chét ¢6
1ich thudc 16n. Céc théng s§ tinh todn dudc thé hién trong Bing 10-2. Tinh

todn song chin rdc thd dugc tién hanh teong nhir & chudng 9 va két qua thé

hién trong Bang 10-3.

BANG 10-2.

Ciic théng s tinh todn cho song chin rdc lam sach cd gidi
et S I S-S —

Thong s6 = ~ . Lam sach co gidi
Kich thuéc song chan: s
g];gﬂ 25 + 38
Kherﬁg'ﬁlamicthanh,mm 15‘;:;
Hﬁﬁcﬂlﬁuphﬂngﬁ&ug.dﬁ 11-:-03
Tﬁ'cdﬁdbngchﬁyumgmmngﬂﬁ_tsungchén. m/s 0; 150 :

Tdn that 4p lyc cho phépanm

Chieomg 10 - XU LY NUOC THAI GIET MG GiA SUC 447
BANG 10-3.
Ciic théng 50 thi€t k& va kich thudc song chiin ric
TT Théngsd - | | Pon Ti_ Gid tri
1 Tédc dd ddng chiy trong mudng, v m/s 05
2 L hrong gidy 160 nhét, Q™" m'/h 333
1 Dé siun ddy 8ng cudi cing, H m 120
4  Kich thufc miong: _
Chigu tdng, B . L mm 697
P& sdu, H il 1200
5  Chiéu cao l8p nwéc trong mutdng, h mm 260
6  Kich thuSc thanh song chin:
BE rGng. b 7
Bé day, d , mm 30
7 Khe hd giifa cAc thah, w mm 15 o el
8 Sdthanh n  thanh 31
9 ViS¢ dong chiy qua song chin, V m/s 0,73
I0  Tén that ap Ive qua song chin, by mm 20

10.4.2. Ham tiép nhin — bom nugc thai

CAc thong 5 thiét ké va kich thude him ti€p nhin — bom nude thii dude ghi
trong Bang 10-4.

10.4.3. Ludi chin réc trung binh

Cic thong s6 thi€t k& cho lugi chdn rdc duge thé hién trong Bang 10-5. Chon
106i cff dinh (dang 16m) c6 kich thuée mit lwdi d = 0,35mm tidng ing véi 1di
trong L, = 700L/phiit.m’, dat higu qui xi If cin 1d liing E = 15%.

. BANG 10-4.
Csc thong sd thi€t k€ va kich thude ham ti€p nhin
STT Thongsd Pdn vi Gi4 tri
1 L ludng gidf 16n nhat, Q" m’/h 333
2 Thoi gian Iuu nude, 1 phiit 10
3 Thé tich him bom, V m’ 55.6
4  Chidusan hituich, b m 3.5
5  Kich thaSc him bom (hinh trbn):
Patng kinh. D m 45
Sau tong cong, H m 4,7
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BANG 10-5.

Céc thong sd thi€t k& hidi chan rﬁn: (hinh n&m)

Théng s6 Ludicd dinh . Ludi quay
Higu qua khif cin 1o ling, % 525 5+25
Tii trong, L/m” phiit 400+1200 - 600+ 4600
Kich thutie m4t i, mm 0,20+ 1,20 025+ 1,50
Tén that 4p lvc, m 12+21 08+14
Cong suil motor, HP -+ 0.5+30
Chiéu dai uong quay, m - 1,2+3,7
Pudéng kinh tréng, m | -~ 09=+15

Gii s lwdi chin rdc dwdc chon theo thi€t k€ dinh hinh ¢6 kich thude ludi B x|

L = 1.5m x 2m. Dién tich bé mit lugi yéu clu:

R 3
_QF_ _3m'm b 1000L o, 2
L, 700L/phm’ 60ph m

S0 Wwéi chidn rdc:

A _ 794w’
BxH 1.5mx2.0m

=265~ 31udi

Tai trong 12m viéc thuc t&:

' max 3
TP Biim iy __IN xIUU?L=ﬁ]TUth_m1

ATTxBxn 15mx20mx3 60ph m

Ham hiong cin Id ling con lai sau khi qua [uéi chin rdc:
C =(1-0,15) % 810mgSS/L = 689 mgSS/L
10.4.4. BE lang cat thoi khi |
Céc thong sO tinh todn thiE'.T. k& bé ling cdt thdi khi thé hién trong Bing 10-6.

Gid st chon:

o Thai gian Itu nude cho bé ing cat thi khi t =5 phit;
e Tisérong:sdu=B:H=1:1;

L

4%

Chutong 10— XU LY NUGC THAL GIET MO GIA SOC

BANG 10-6. |
Cic thong s8 thi€t k€ cho bé ling cat théi khi
Thong 5§ Gia tri
G Trong khodng  Di#c trung

Théi gian i nude & gidf cae didm, phit 2+5 3
Kich thudc:

Séu, m _ 2,1+49

Dii, m 7.6+1908

- Réng, m i 24=70
Chiéu cao 6ng khuéch tdn khi rén ddy bé, m 0.45 = 0,90 0,6
Ti s8 chi€u rong : chifu sdu 1:):2-5:1 5
Ti s6 chiéu dai : chiu ring 25:1+5:1 4:1
Luong khi cung cip, m’/ph.m daj 0.2 +045 0,3

T — )
e Chicusivbé H=21m; \
* Chiucao bio vé& hy, =0,3m; \
e Chiéu cao viing chia ¢t he; = 0,6m; \
e Lugng khi cung cip g = 0,2 m’/m.phiit.
Thé tich bé lang c4t thi khi:
W = Q™ xt=333mhx "]’1 - Sphd =27,5m’
i
Chiéu rong bé bing chifu siu cilia bé:
B=H=2,Im
Chiéu dii bé:
_ W _ 27.8m’ ~63m
BxH 2lmx2lm

Ti s& chiéu dai/chiéu rong:

L _6m_3 (2.5)
W 2lm 1 '

L
Nhu viy viéc chon Kich thude 1a hop 1y.
Luong khéng khi cdn thiét:

Qu=qexL= D.Zmliphﬁt,m % 6,3m = lzémsﬂphﬁt

httn://sachxua thuvienso info
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10.4.5. BE diéu hoa

Phin that &-: — XIT LY NUGC THA! CONG NGHIEP

Gia s thisi gian luu nuGe cdn it € diéu hoa luu Tugng 1a 9 gid. Cic théng
<& tinh todn thiét k& vi kich thuéc bé dieu hoa dude ghi & Bing 10-7.

BANG 10-7. o
CAc théng s thiét k& va kich thude b€ dicu hoa
TT Thongsd Pdn vi Gia tri
1 Luw hugng gidf trung binh, Q” m"‘f“h 1[;4
2 Thai gian lun nute, € gﬁ:
3 The tich hitu ich, W m 938
4  Chidusdu hituich, h m 4,5
s  Kich thuc (mat bing hinh chif ohét):
Rong, B m 12
Dai, L m 174
Siy tong cong, H m 4.8

&  Técdd ki nén dE xdo b

7 Lucng khi nén cn thi€t € x4o wbn

#_

Livhm® phit 11
m’fphiit 103

 Tinh to4n thily Ifc Sng din khi nén wong dutgc ti€n hanh twong o nhyt trong thi

du & chudng 9.
10.4.6. BE tuyén ndi khi hoa tan |
Céc thong 6 thigt k& cho bE tuyén ndi khi hoa tan duge thé hién trong Bing
10-8.
BANG 10-8. = _’
Théng s& thiét k& cho b€ tuyén noi khi hoa tan
e
Théng 50 Gia tri
- * Trong khoang Pac trung
& + 340
Ap sudt, KN/’ 170+ 475 270
'['Ipaﬁ i:Ei - gin 003 =005 0.01+020
Chiéu cao 1dp nudc, m 1=3
Tii rong bé miit, m’/m".ngdy 20 =325
Thisi gian v nudc, phit: |
- BEmyénndi 20 =60
Catdp luc 05+3
5+ 120

Miic 45 tuan hodn, %
————————————

s

Chitong 10 ~ XU LY NUGC THA! GIET MO GIA SUC 459

K& qua thuc nghiém cho mé hinh tuy&n ndi khéng twan hoin cho thiy:

o (3t s6 khi/chdt rin A/S = 0,03mg khi/mg chit rin dat hiéu qua 151 wu;
e Nhiét d6 trung binh 27°C;

e Pb hoa tan clia khéng khi s, = 16,4 mL/L;

e Tis6bdohoaf=0,5;

o O tii trong bé mit b€ wyén ndi 48m’/m’.ngiy dat hiéu qud khe cin lg
litng 90%, khit dau m3 dat 85%;

e Him lugng COD qua Iugi chin rdc va b€ tuyén ndi gidm 50% vi BOD;s
giam 36%.

Ap suit y&ﬁ ciu cho cot dp uc dugce tinh theo cOng thifc saw:

A _13s,(iP-1)
S S,
0.03 = 1,3x16,4mLJ/L x(0,5P -1)
’ 689mg/L
Viy P = 3.94atm = 298kPa = 30,4m cot nudc. _ ' //
!
Trong 8: A/S = Tisd khi/chst rin, mL khi/mg chét rin; f
f = Phénkhi hda tan d 4p sudt P, thong tudng f=0.5;
p = Apsudl, atm, dude xdc dinh bdi: ‘
B o PO g \
10135 ey \
P = ﬁpsﬂﬁ't. kPa; II
S, = Ham ludng bin, mg/L;
s, = P9 hoa tanctia khi, mL/L.
Thé tich cbt dp luc:
' 1h

W =QP xt=104m*/hx x 2phdt =3,5m’

60philt

Chon chiéu cao cdt dp lve H = 2m, Viy dudng kinh cot dp luc:

— [== 3
D: Exi=JJ,Sm Hi=ljm
HH n 2m
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Chon:

BE myén néi hinh chi¥ nhag

Chiéu siu phén tuyén néi: hy =2,0m

Chiéu siu phin 1dng bin: b, = 0,7m

Chiéu cao bio vé: hy, =03 m

Ti s6 chiéu dai/chiéu réng: L/W 2 3:1

Ti 58 chidu réng/chiéu siu: WH =15:1 (1:1 dén 2,25:1)

Dién tich b& mit b€ tuy&n ndi:

3
A Q Zﬁﬂﬂ;m ngay | ~52.1m?
Ly, 48m fm® ngﬂj'

Chiéu siu tng cong bé tuyén ndi:
H=h, + hy + hyy =2m + 0,7m + 0,3m = 3,.0m
Chiéu rdng bé tuyén ndi:

B =15h,=1,5%2m=30m
Chidu dai b€ my€nnic

Gia sit:
e  Chiéu dai viing phin phdi vao Ly, =0,8m
e Chiéu dai ving thu nudc 1y, = 0,8m
Chiéu dai tong cong:
Ly = L+ lyo + lyy=17,4m + 0,8m + 0,8nr= |9m

Ki€m tra ti s6 L:'W:
LW=174m:3m=58:123:1

Thé tich vitng tuyén ndi:
W=BxLxh,=3mx174mx20m= 1042m”

e
'T-\.'.:
ﬂ_
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Thai gian [ nudc clia viing tuyén néi:

W 104 2m’
L= X = lh
Qj', - 104m~/h

Ham lugng COD sau tuyén ndi:
2700 mgCOD/L x (1 -0,5) = 1350 mgCOD/L
Ham Iudng BOD: sau tuyén néi:
1800 mgBOD/L x (1 - 0,36) = 1152 mgBODJ/L

Ham ludng S8 sau tuyén néi:

689 mgSS/L x (1 -0,9) = 69mg/L
Ham lugng diu m3 sau tuyén ndi:

150mg/L » (1 —0,85) = 22,5mg/L
Lwgng chét Id ling va dau md thu duge mdi ngay:

Myss) = (689mgSS/L x 0.9 + 150 x 0,85) x 2500m*/ngay x Ikg/1000g
Myss;= 1869keSS/ngiy

Gid sit bin twoi (hn hop véng ndi va cin ling) cé him lugng chit in 12 TS,
= 3,4%, VS, = 65% va khéi lugng riéng 1a S, = 1,0072 (tinh khoi lugng riéng
twiong ty nhu thi du & chudng trudc).

Dung tich bin tirdi cin xif 1¥-mdi ngiy:

Mgy _ 1869kgSS/nghy  Tm’

& =Tamn1,00m2 0,034x1,0072kgfL.  1000L

= 5!1»,61'[1 3f ugﬁy

Lm;!ﬁg VS ciia bin tuoi cdn xi 1y mdi ngay:

Muyrvsy = Mgy X 0,65 = 1869 kaSS/ngiy x 0,65 = 1,215 kgVSigy
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10.4.7. B€ trung gian

B& trung gian dude thiét k& ding-dé chita nuc sau tyén ndi. BE niy cd thé
tinh to4n trong tf nhy him bom ti€p nban.

10.4.8. BE UASB

Qui trinh xi 1§ nudc thii bing c4c phudng phap sinh hoc ky khi 13 mot qué
trinh ph4t trién tong d5i gan ddy trong linh virc cong nghe mdi trudng. Viéc
dp dung cdc cng nghé xi 1y ky khi aé xit 1y nudc thdi ¢ mét s6 nha may bi &
nhiém hitu cd cao ngiy cing dugc va chudng va ting rhanh vi nhifng di€m
néi bit ciia chiing so v6i cdc phuong phdp théng thudng: ft tiéu hao ning

lugng trong qué trinh hoat ddng, gid thanh vin hinh thip hon vA nf sin sich ra |

ning lugng c6 thé thu hdi si dung dudi dang biogas. Thém vio d6, cdc hé
théfng xi 1¥ ky khi sdn sinh it bip thifa hon so véi cic he thong higu khi, trung
binh khodng ti¥ 0,03 = 0,15'g ban VSS trén | gam BOD dugc khif. Piéu nay
1am cho chiing ngay cing dirge wa chudng vi ring viéc thii hoi biln thita dang
{2 mot vin d& h&t sitc pan gidi A5 vai cic hé théng xit 1y hi€u khi. Viéc gidm
nhu cAu sit dung céc chat dinh dudng cdia cdc vi sinh vt ky khi eling 12 mdt wu
di€m ndi bat trong viée xt 1§ cdc Joai nudc thii thi€u hut nhi€u chit dinh
duBng. Hon nifa, st duy tri sinh khi trong cdc hé thong x 1§ ky kbi voi ti &
ca0 cho phép vin hinh hé théng xit 1y & cdc tii rong hitu cd cao vi do d6 1am
pidm d4ng k& khdi tich ciia cdc cong trinh. -

Cic cdng nghé xi¥ 1§ ky khi hién nay da duge tng dung € xi& 1y nhidu loai
nwdc thii cdng nghiép khdc nhau, UASB (Upward-flow Anaerobic Sludge
Blanket) vi b€ loc sinh hoc ky khi |2 nhifng ¢ong trinh x& 1y ky khi dugc ing
dung roéng rai nhit. Viéc dng dung ngdy cang nhi€u cdc thi€t bi phin dng
UASB déi véi cic dong thii cong nghiép thue phdm, cao su, bdt gify néi
chung mang lai tinh phd bi€n lan rdng cho cdc hé thong x¥r 1y ky khi.

T3i trong hifu cd thich hgp trén céc thi€t bi UASB xi¥ Iy nudc thdi cong nghiép
khodng'tir 8 dén 15 kg COD/ m’.ngay. Hidu qui xi 1§ COD tudng d6i cao,
tn-.mg binh vio khodng 43 = 78% mong da s8 cdc trudng hdp. Biéu nay cho
thay ring x{ 1¢ ky khi c6 khd ning @ng dyng rong rai d€ gidm thi€u cdc chit
hitu ¢ d& bi phén hiy sinh hoc trong nuée thii cong nghiép cia nhiéu loai
hinh sin xuit. S¢ 46 nguyén 1§ cdu tao vi hoat dong clia UASB dudc thé hién
wén Hinh 10-2.

Chitomg 10— X LY NUSC THAI GIET MO GIA SUC 458
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HINH 10-2.
Sc a3 ciu tao b€ UASB.

1. Din nudc thii vio bé; 2. He théng &ng phin phdi déu nude thii vio bé; 3. Lap bong
biln hoat tinh ky khi; 4. Chup thu khi; 5. Vimg ling cin; 6. Méang thu nuéc sau ldng; 7.
Tim chin ddng khi; 8. Ong din hdn hgp khi biogas; 9. Ong x4 bin du.

Céc théng s6 thi€t k& b€ UASB ¢6 thé tham khdo trong cdc Bing 10-9, 10-10
va 10-11.

Thwc nghiém trén mé hinh pilot rit ra dude két qua sau:

+ Bin nudi ciy ban diu ldy tir bin cia bé phin hiiy ki khi tif qud
nuéc thai sinh hoat cho vao b€ vdi him ltgng 30 kegSS/m™:

¢ Tilé MLVS/MLSS ciia biin trong b€ UASB =0,75;
« Tiitropg bé mit phin ling 12m*/m’ ngiy;

o O tdi trong thé tich L, = 3 kgCOD/m’ ngity, hiéu qui khit COD dat 65% va
BOD; dat 75%; '

e Lugng bln phin hiy ki khi cho vdo ban ddu cé TS = 5%;

& Y =004 gVSS/gCOD, ks =0,025 agdy™ , 8. = 60 ngiy.
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BANG 10-9.
Cdc théng sd thiét ké cho bé UASB
Thongss ] Gi4 tri
Tii trong bé mit phin ling (m*/m’ngay) khi: |
+ X1y chal hifu cd hda tan 72
+ Xit Iy owdc thdi c6 can id limg 24 + 30
+ Bdi véi bim dang bong (chua tao hat) 12
Chién cao bé, m:
+ NutSc thai loang 3+5

4+ Nirde thii dim dic (COD= 3000mg/L) 5+ 7 hofic =10m

Phéu tich khi - ¢cin:
+ Vich nghiéng ph€u thu khi 45+ 60°
+ Dién tich bé mit khe hé gifa cdc phén thu khi > 15 = 20% dién tich b& mit bé

% Chiéu cao phéu thu khi 15+2m
+ Poan nhd ra clia tim huSng ddng nim bén 10 = 20cm
durdi khe hd:
Thisi gian luu bin, ngay __ 3= 100ngay
BANG 10-10.

T4i trong thé tich hifa cd ciia b€ UASB bin hat va bin béng & cdic ham
Iigng COD vao va ti 1€ chit khéng tan khac nhau

Tii trong the tich § 30°C, kg COD/m’.ngay

—HEng dij nn'fr'n:L Tilg COD

thii, mgCOD/L.  khdng tam, % Bin bang B hat Bim hat
(khéng ki 88)  (kini SS)
<2000 10 = 30 2+4 8=12 24
30 < 60 2+4 8= 14 Z2+4
2000 <+ 6000 10 = 30 3+5 12 + 18 3+5
30 = 60 4+ 8 12 % 24 2+
60 <+ 100 4+ 8 2+06
6000 + 2000 10 + 30 4=+6 15 = 20 4+6
30 + 60 5=7 15 =24 3+7
a0 = 100 6 =R 3+ 8
ap00 = 18000 10 = 30 5+ 8§ 15+.24 4+1_5_

e T

L
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BANG 10-11.

Tai trong thé tich hitu cd c¢tia b€ UASB bain hat ¢6 ham lugng bimn trung
binh 25kgVSS/m’ (phu thudc vao nhiét 4§ van hanh, nude thii cé VFA
hoa tan, nude thai khéng c6 VFA vi nudc thai cé ciin Id hing chi€m 30%
téng COD)

Tai trong thé tich hfu cd (kg COD/m’.ngay)

Nhiét @6, °C .
NiiGe thii VFA  Nudc thiikhéng VFA 6 30% COD-SS

15 2 +4 1,5+ 3,0 152

20 4 =~f 2=4 2=13

25 612 4+ 8 3=6

30 0= I8 8=12 6+9

35 15 = 24 12 =+ 18 o<+ 14

40 20 = 32 15 =+ 24 _ 14 <+ 18

BANG 10-12.

S6 di€m phin phéi nude thdi yéu ciu d6i vai b€ UASB

Loai bim Dién tich/diu vao, m*

Biin bong c6 mAt 4 cao 05+ L0 1kt vwng < | keCODVn sugay

(> 40 keSS/m®) 1.0 = Z,IJ.:_} 1ai rong 1 + EkgC?D{m ngdy
| 2 + 3 & tdi wong > 2 keCODYm .ngay

Bitn béng ¢6 mat dd trung binh | =+ 2 &1Aitrong < | =+ 2 keCOD/m’ ngay

(20 = 40 kgSS/m’) 2 + 5 4 tii trong > 3 kgCOD/m’.ngay

0,5 <+ 1 & tai trong < 2 keCOD/m’ pgay
Biin hat 0,5 + 2 & t3i trong 2 = 4 kpCOD/m> ngay
> 2 § tdi trong > 4 keCOD/m’ ngay

Dién tick b€ mat phan ling:

A Q _ 2500m’/ngay

= =208,3m’
L, 12m*m’ngay

Thé tich ngin phin fng bé UASB:
3 = 3
V = QxC, _ 2500m /ngay % 1350gCOD/m ) kg =1125m°

* Lea 3kgCOD/m * ngay 10002
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Chon 10 ddn nguyén hinh vudng, vay canh mdi don nguyén 1a:

2
W=J—£= M:dt,ﬁm
n q 10 :

Chiéu cao phin phin dng:

v, _1125m’

= A -zﬂmml =5,‘4m

H

Gi sit chiéu cao phéu thu khi hy = 1.5m; chidu cao bio vé by, = 0,3m.
Chidu cao tdng cong be UASB:
He = H 4 by + hyy = 5,4m + 1,5m +0,2m="72m

Gia sit mBi don nguyén gdm hai pheu thu khi. Mdi phéu c6 chiéu cao 1521.
P4y phéu thu khi c6 chidu dai bing canh don nguyén: 1= W =4,6m va chiéu
rong w = 1,9m. :

vy phin dién tich b& mét khe ho gia cic phéu thu Khi 1a:

Ay A-Ay o0 (46m)ASm)—24SmILIM 1007

A A (4,5[‘!1]{4,5!11}

Trong do: A
Asn
Ay

Gi4 trj nay niim trong khodng Au/A = 15 = 20%.

Dién tich b& mit be: ,
Dién fich khe hd giffa cic pheu-thit khi;
Dién tich ddy pheu thu khi.

nonn

Gia sit m8i don nguyén c6 10 &ng phin ph&i vio, dién tich trung binh cho mot
diu phin phdi:

a, = 4.6mx46m _, 1ym?diue(2+5m’/diu)
10dau

Ludng bitn nubi cfy ban ddu cho vao bé (TS = 5%):

3 e
M —-E:E'F:"Eq"'?f=3mEgE fm?® x 1125m % N _ ¢7515n
b= T 0,05 1000kg

Chutong 10 - XU LY NUOC THAI GIET MO GIA SUC

Trong 46: Ca = Himil.‘lt_inghri’lnmgbé,kgfm]:
V. = The tich ngiin phin ing;
TS =

Ham lugng chit rin trong bin nudi cdy ban &au, %.
Him ludng COD cilia nudc thai sau xir 1y ki khi:

COD,, = (1 — Ecop) % CODye = (1 —0,65) x 1350mg/L. = 473mgCOD/L

Ham lugng BOD; cia nudc thdi sau xit Iy ki khi:

BOD, = (1 - Egop) X BODyso = (1 —0,75) x 960mg/L = 240mgBOD/L
Lufgng sinh kh6i hinh thinh m3i ngay: |
p XI5, -8)Q]
* 1+ k8.

 _ (0.04kgVS/keCOD) [(1350 ~473)gCOD/m’ x 2500m’/ngay]

- [1+(0,015ng3 vy x 90ngay)] x 1000z/kg
P, =37kgVSingdy

Thé tich khi métan sinh ra mdi ngay:
Ve, =159[5,-5) @, ~1428

Vs, =350,84[(1350 - 473)gCOD/m® % 2500m /ngay x 1kg/1000g ~ 1,42 37]
Vs, =954.980 Lingdy = 433m*/ngly

Trong d6: Vs, = Thé tich khi métan sinh ra & diéu kién chudn (nhiét 45 0°C va
ap sudil latm);
Q = Luuludng biln vio bé ki khi, m'/ogiy;
P, = Sinhkhdit€ bao sinh ra moi ngay, kgVS/ngay;
35084 =

HE 6 chuyén 66i ly thayét ludng khi metan san sinh tr lkg

BOD; chuy&n hoan todn thinh kii méatan vi CO,, kit CHy/kg
BOD,.

Luong bin du bém ra moi ngay:

Q. P, 3TkgVSingay

E = =1,7m’/n
0,75xC. 0,75kgVS/kgSSx30kgSS/m* g2y

httn://sachxua thuvienso info



460 Phin thit ba — XU LY NUGC THAI CONG NGHIEP

Ludng chat rin tif bitn dur:
Mss = Qw x Css = 1,7m’/ngay x 30kgSS/m’ = 51kgSSingay
10.4.9. BE loc sinh hoc hiéu khi

Tinh todn b€ loc sinh hoc hi€u khi st dung vat liéu loc i nhua tdng hdp cb
th€ dura theo hai phitong trinh déng hoc sau:

o Khong tan hodn:

Heé U.S:
S K H/L,"
—=g A ]
5, (F)
Heé S.I:
i-z E-].IEE;H f0AIL 0" (2)
S,
Trong @6 § = BOD;sauxi1y sinh hoc, mg/L;
S = BOD; vao, mg/L;
K, = He s xily, phit™;
H = Chiucae ldp vit liéu loc, ft hodc m (hé SI);
Ly, = Tiitonebé mit, gpm/ft’ boic m*/m* h (b& SI);
n = Hingsd phu thude viio vit ligu loc va bé matriéng.
e C6 tadn hoan:
Hé US:
-K H/LY
& = . ~K HILS ()
S, (1+R)=R-.-e™"'"a
Hé SI

S o 3B HAOAIL, )"
= (4)

Sﬂ [1 + R.) _R- e—lﬂﬂ;ﬂﬂﬂ.ﬂtL‘i >
Trong dé: S, = BOD;ciia hin hop nuide thai va nudc tudn hodn, mg/L:
_ 8, +R3 (5)
" 1+R
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Thire nghlem ddi v6i nudc thii gi€t mG wén mé hinh loc sinh hoc st dung vit

liéu nhya 18ng hgp Surfpac c6 dién tich bé mat rieng A, = ?Zmlfm cho két
qua nhit sau:

* Heé sd xit Iy K, =0.0246 phiit™' 3 nhiét 45 20°C:
e n=05

¢ Nudc thii sau ling I chiia 20mg/L ciin sinh hoc, trong 46 ¢6 65% cin dé&
phin hiy sinh hoc;

e BODs: BOD, =0.60;
* Hg¢ s8 sin lwong quan st Yoy, = 0,25gVSS/gBODs;
* Him lugng VS cila méng vi sinh vit: VS = 70%.

Xdc dinh BﬁD_-, hoa tan sau Eng 11 theo mdi quan hé sau:
Tong BOD; = BOD; hda tan + BOD; ciia cin Id ling
Xéc dinh BOD; ciia cén 10 litng & ddu ra:
- Ham lugng cin sinh ht;nﬁ dé phin hdy:
0,65 x 20mg/L - 13mg/L
- BOD ciia cin Id ling dé phin hiy sinh hoc ciia nuéc thii sau 1dng II:
13mg/L x (1,42mg0; ticu thu/mg 1€ bio bi oxy héa) = 18,5 mg/L
- BQODsciia cin 10 ling clia nude thii sau bé 1ang II:
18,5mg/L x 0,60 = 11 mg/L
BOD; hoa tan ciia nudc thii sau lﬁ';:g II:

50=C+ 1l
=39mg/L

Hé sé xif 1¥ & nhiét 46 van hiarh 27°C dutde tinh theo cdng thic sau:

K, =Ko (1,035)"527) 20,0246 x (1,035)72 = 0,0313 phuit ™"
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cin
Do ham ludng BODs vio khong cao (BODs = 240mg/L < am;gﬁﬁgh:i én
i€t phdi wan hoan. Gid sit chiéu cao 16p igu loc H =06m, ph
¢6 thé xdc djnh i1 trong thiy loe: -

_ "
| 328K H % [ 328x0,0313x7m ]
ba =L_ (0,41)° xin{sjrs,,}] 1 0,40)° xIn(35/240)

L, =038m*m"h
Téag dién tich be mit b€ loc sinh hoc:

Q 104m’h

_ =273m’
L, 038m*m"h

A=

Giisﬁ-sébéiqcsinhmcn:4.vaynuﬂngkinhmaibésﬁﬁ:

pr—— 2 |
D= £3_4_=Jg?_3_rn_-xi=g‘,3m
"IN = 4 =
Ki€m tra tii trong the tich:-

5, xQ _ 240gBOD ) /m’ x2500m°*/mgdy _ 0.31keBOD /m® gy
Lioo ™ AxH  273m’ x67mx1000g/ks

| '- +n phin phoi
Gi3 sit chon hé thong phan ph&i dang quay. T8¢ do quay ciia din phin p
x4c dinh theo cong thuc sau:

_16,6xQ4

b AxDR

T&ec db quay, rpm (ving/pit);
Téng tai trong thily lue, m*/m* h, Qr= Q+Qx
Tai wong thity lye dong viio, m'/m .h;3 .
Tii trong thiy luc dong min hoan, m*/m".h;
g canh tzy ciia he thong quay:

Téc @5 dinhilwgng, cm/ldn G gua ciia c4nh tay.

(T T T O B

- T&c dd dinh ludng ¢ thé 18y theo Bing 10-13.

Chutomg 10— XU LY NUOC THAI GIET MO G4 s¥ic
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BANG 10-13.
T8¢ 44 dinh higng diic trung ciia b€ lo¢ sinh hge
S —————— e =
Tai trong chat hite cd ~ Tée 4§ dinh Idgng
(kgBODs/m’.ngay) (cmAdn di qua)
<04 1.6
0.8 152
12 2.9
1.6 30,5
24 - 45,7
3.2 61,0
Hodc tinh theo cong thic sau:
Trong dé: DR = Toc d6 dinh lugng, cmfAan di qua;
Leop = Tii trong BOD, kgBOD./m’ ngay.

Gid sif s& cdnh tay phin phdi A = 2. Dya vio i trong chat hitu cd (0,3 kg

BODy/m’.ngay) va t¥ Bing 10-13 tim dude DR = 7,6 cm/lin di qua. Viy tdc
d6 quay ciia din phdn phoi:

o 16,6xQr _ 16,6 0,36m /m*.ngay
AxDR ' 2x7.6cm

= 0,4vong/phit

Nghia 1a hé thing phan phdi quay mét vong mat 2,5phdt.

Lugng biin du sinh ra m&i ngay theo VSS:

Py = Yo X Q x (Sp—8)

Py = 0,25kgVSS/kgBOD; x 2500m*/ngay » (240 — 39)gBODy/m’ x 10 %kglg -
P;m} = IZERgVSSngi}’.

Téng ludng bidn sinh ra m&i ngiy theo SS:

Py = 126/0,70 = 180 kaSS/ngay

Lugng biin sinh hoc {mang vi sinh) cin xit Iy m&i ngdy:
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Lidng bitn sinh hoc can x¥ Iy = Téng lugng bin — Ludng 88 ra khoi ling I
Miss) = 180kgSS/ngay - 2500m’/nghy x 20g/m’ % 10~ ke/g = 130 kgSS/ngay

Lutgng VS ciia mang vi sich can xi¥ 1y mdi ngay:
Mss = 130keSSigay x 0.7 = 91kgVSingay
10.4.10. BE ling dot Il

Chon b€ l4ng dot 11 14 bé ling ngang & tinh todn thi€l k€. Céc théng s& thi€t
k& cho b€ 13ng ngang hinh chit nhat dudc the hién trong Bang 10-14.

Gia s
o Tii trong bé mat thich hap - L, = 20m’/m>.ngly
e Taitrong chit rdn thich hop : Ls = 3,4kgS8/m” h

Dién tich bé mit bé ng theo tdi trong bé mat la:

1, s
_Q 2500m fl'lga}’ —125m>

A= L, 20m%/m*.ngdy
BANG 10-14.
Thong s& thi€t k& cho bé ling ngang hinh chd nhat .
Thing s& Gid tri
Siu, m 30+45
Réng, m 3.0 + 60
Dai, m 15 + 90
Ti s chiéu dai : chiéu rong >3:1
Ti 56 chiéu rong : chiGu sdu 1:1 = 2,25:1
Toc 46 thanh gat bun, oo/phiit 06+ 1.2
Khodng chch giifa c4c thanh gat, m 3
Vich ngan hudng ddng cich dng vao, m 06+ 10
Canh du6i vdch ngén nhing chim. m 045 =06
Tii trong mdng 1rin, m’/m’ ngdy 125 + 185

P& v3i bitn tir b€ loc sinh hoe:
+ Tii trong b2 mit m*/m”.ngay 16 + 24
+ T4 trong chit rén, keSS/m”.ngay 29 + 49

=== e e — S P—
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Dién tich b& mit bé ldng tinh theo tii trong chit ran la:

2

Pys) ___ 180kgSSmgdy _ _,

Ag= . ——=
Ly  3.4kg/m* hx24h/ngay

Téng lwgng chit rdn cia bitn sinh hoc sinh ra mbi ngay;
Tai trong chit rén, m’/m’ ngay.

Trong dé: Pyss)
Lg

Do Ag < Ay, vily dién tich b& mit theo tii r.mng-hé f'r:it 14 di€n tich tinh todn,

Chon:

56 bé ling [am viéc dong thdi: n=2;

Chiéu siu viing ling: hy = 4m;

Chiéu siu viing chita biin: hs = 0,5m;

Chiéu cao bdo v&: hy, = 0,3m;

Ti s0 W/H = 1:1; _
Khodng céch viing phin phdi vi viing thu nuSc 18 Lo = Lw = 0,8m;
Téi trong mang tran: L, = 150m’/m.ngay;

Chiéu rong mdng thu nudc: w = 0,3m.

Chiéu réng m6i don nguyén:
W=H=40m

Chiéu dai mbi ddn nguyén:

_ A 125m?
nxW 2bé x 4,0m
Ki€m tra ti s& L/W: ' :

L/W = (15,6m)/(4m) = 3,9 > (3:1)

L =15,6m

| Nhif viy viéc lua chon kich thudc dat yeéu caun.

Téng chiéu dai mdng tran:

. Q _ 2500m*mgay _,

i = . Tm
L, 150m " /mngiy

" Gii sif b8 tri méng tran nhy & Hinh 10-3.
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HINH 10-3.

S¢ 46 bd tri mdng ran.  ~

Pit L 12 chiéu dai vudn ra ciia mdng tran. Téng chiéu dai mdng tran cd thé
viét nhif sau: |

8L + (0,625m x 2) + (0,75m x 2) = 17m
L=1.28m

Tdng chiu dai bé ldng ngang:

Lr=Ligg + Lyae + L + Loy
Ir=156m+0,.8m+0,8m+ 1.8m=19m

Trongd6: Ly = Chiéu daivang lang, m;
L., = Chidudaiving phinphdivio, m;
L. = Chigudaivingra, m:
L, = Chifu diivuonra clia ming rin, m.

Gia s& bin sinh boc ¢6 ham lugng chit rin TS, = 5%, VS, = 70% va kh&i
lwgng riéng bin S, = 1,008 (tinh tudng tf nhif thi du & chuong trudc).

Dung tich biin ¢in xif 1§ moi ngay:

M 130kgSS/ngay _ Im’
= 439) 2y =72,6m’/ngi
Qu = 5%x10091 0,05%1,009ke/L.  1000L g4y

R

S —
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10.4.11. Bé khi triing chlorine
Bé ti&p xiic chiorine

Liéu htong chlorine ¢6 thé tham khio ¢ Bang 10-15.

Ludng coliform con lai sau qua trinh xit 1y sinh hoc (sau b€ loc sinh hoc):

N, = {1 - E/100) x N;
N, = (1 -90/100) x 7-10%100mL = 7 x10"/100mL

N, = S8 Coliform con lai sau b€ loc sinh hoc, No/100mL;
E = Hiéuqud kinf riing clia qud trinh xif Iy sinh hoc, %;
N.  S6 Coliform nudc thdi vao, No/100mL.

Ligu lugng chiorine cho vio c6 thé tinh todn theo cong thifc saw:

% =(1+023Ct)”

o

Trongd6: N, = SG vikhudn coliform sau thdi gian GEp xbc &
' N, = S6 vikhedn coliform ban diu;
C. = Ludng chlorine dif yéu cau, mg/l;
{ = Thiigian G€p xdc, phit.

Phuong trinh trén c6 thé vi&t lai nhy sau:

co-gf[ ] ~|raaf ] ]

BANG 10-15.

Liéa Iigng chlorine cho kinf tritng
Nue thai Lién lugng, mg/L
Nudc thii sinh hoat d3 ng so bd 5+ 10
Nutic thii k&t tia bing héa chit 3+ 10
Nudc thii sau xif 1¥ b€ loc sinh hoe 3+ 10
Nudc thai sau xU Iy buin hoat tieh -2+8
Nizde thii sau loc cdt 1= 4
-1 e ﬂ'
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Chon thdi gian Gi€p xde 1= 40 phit. Viy: C,= 7,6 mg chlonne/L.

Do mét lirgng chlorine bi mat di do oxy héa cac chat khif nhi chit hifu ¢d con
1ai trong muc thai, vi vy hrdng chlorine cho vao €6 thé 14y C = 10mg/L.

Céc thong 50 thiét k& bé ti€p xiic chlorine 6 thé tham khdo § Bang 10-16.

Thé tich bé ti€p xtc:

104’

x 40phit = 69,4m’
60phtvh

V= Q Xi=
Chon viin téc dong chiy trong bé ti€p xic v = 2,5m/phit. Tiét dién ngang bé
ti€p xic: '

3
A _Q 104m’h 1h

=0,69m*
" v 2,5m/phiit 60phit

Gia si ciiéu sdu hitu ich cia bé tigp xtic H = 0,9m. Chiéu rong bé Ia:

2

W Ay 060 0,77m

H 0,9m
Chiéu dai tdng cong bé:
3
=Y -4 _io0m

HxW 09mx0,77m

Kiém tra ti s6 L/W:
L/W=100:0,77=129> 10

Viy chon kich thuéc dat yéu ciu.
BANG 10-16. |
Céic théng s& thi€t k& cho b ti€p xic chlorine :
Thongs6 T Gidtr
Téc d6 dimy chdy, m/phit ' >2+45
Thdi gian G€p xic, phit 15 + 30
Ti s davidng, LYW ' > 10:1
$8 bé tiép xdc (1 hoat déng, 1 dy phdng) _ 22 :

|
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Dé gidm chiéu dai xdy dung, cb thé chia b€ ra lam 10 ngin chiy the;a hudng
ziczac. Chiéu rdng mdi ngin 12 W = 0,77m. Chiéu dai L clia méi ngin duge
tinh nhy sau:

Vv 69.4m°

L= - — =10m
HxI0W 09mx10nginx0.77 m/ngin

Viy kich thiéc téng thé hitu ich ciia bé 1iép xic cﬁnﬁne la:
WxL=7Tmx lﬂ‘n'lL
Ltﬁ;mg chlorine tiéu thy trong moL ngay:
M irine = QxC =2500m"/ngdy x 10mg/L =25kg chlorine/ngay

Gid sit h6a chit sit dung 12 kbf Clo. Nhu viy cin thiét sit dung 151 thicu 2
Chlorinator ¢6 cong suit 100Ib/ngay (45kg/ngay) (1 chay, mot du phong).

GHi chii: Chiorinator thirting d3 duge chudn béa d cdc cong snit 100Ib (45ke/ngay),
1051b, 1501b (68kg/ngiy), 2001b (0kg/ngay), 20001b (910ke/ngay), 3700ib.

BE trjn Chlorine
Tinh todn bé trén chlorine tudng tv nhy thi du & cic churdng rudc.

S5 lieu ban ddu va két qua tinh todn nhif saw:

Chon motour ¢6:

+ cong sudl Pri 750 W

+ Hiéu snit truyén dong E 0,75 %

+ COng sudt truyén P 5625 W

+ S8 vbng quay - n 175 vong/phit
Gradient vin tdc G 900 5™
Thé tich bé trdn v 0,780 m’
Thdi gian trén t 26,97 s
Chon c4nh khufy turbine 6 cénh:

+ HE sO K+ KT '5,3

+ DuBng kinh cinh khuiy D 0,51 m
S6 Reynold | N 858.678
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Ti s6 DJ/D ~ _ DJ/D 0.5
Dudng kinh bé trdn D 1,03 m
Chiéu cao bé tron H 095 m
Tisd H:D ' H:D 0.92

10.4.12. BE phén hiy ban khj khi tai trong chuin
Ludng bin cin xir Iy bao gbm:

« Bin sinh hoe tir b€ ldng dgt I €6 Quioen = 2,6 m*/ngdy, Mssgen = 130 kg
SS/ngay va Myssgee = 91 kgVSgiy;

o Bin dutit b& UASB ¢6 Queass = 1.7 m/ngdy, Msswass; = 51 kgSS/ngay,
Mysase) = 37 kgVS/ngay,

« Bim tudi tir b tuyée ndi Q, = 54,6m’/ngdy, Muss) = 1869 kgSS/ngay va
Myys = 1215 kgVS/ngiy. |

Viy 16ng lwdng biln vao bé phan hiy ki khi moi -ngﬁy cG:
s Khi tich bin:
Qs = (2,6 + 1,7 + 54,6) m’/ngdy = 58,9 m’'/ngay

o Lugng chit rdn:

| Mss = (130 + 51 + 1869)kg85/ngay = 2050 keSS/ngay
o Ludng chit rin d& bay hdi:

Myss = (91 + 37+ l_ZIﬁ}ichS.-’ngﬁy = 1343 kgVS/ngay

K&t qué thyc nghidm cho thay:

. & ti trong chat d& bay hoi Lys = 0,6kgVS/m’.ngay va nhiét d6 vin haoh
ngoii udi (28°C), hidu qui khi VS dat 50%;

. San lugng khi métan 0,55m/kgVs vio;

. Ham lugng chit tén cia biin d3 phin hity TSy = 6%.

gETe=F
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Thé tich cén thi€t cho qud trinh phin hiy bin:

_Mys _ 1343kgVS/ngay
Lys 0,6kgVS/m’.ngdy

=2025m’

T

Thai gian phin hiy:

vV,  2025m’
Qs 58.9m’/ngay

d=

=34 4ngay

Lutgng chat hifu cd cdn lai sau qué trinh n dinh:
Svs = Myss (1 — E%) = 1343kgVS/ngay x (1 -0,5)=671.5 kangir
Ludng chdt v6 cd con lai:
S¢ = Mss — Myss = 2050 — 1343 = 707 kgSS/ngay
Téng Wwgng chit ran con lai:
Sr=Sys+8s=671.5+T707=1378.5 kgTS/mgay
Him l#ong cha't rin d& bay hai ciia bita phén hily:

VS, =—S§T‘iﬂ-x 100% = 1531*:5-:-: 100% = 48,7%

Dua vio TSm vd VS ¢6 thé xdc dinh khdi lugng ri€ng clia bin da phin hiy
8. = 1,019 (theo cong thifc § thi du trong chucng trudc).

T&e d6 bin tich Tay:

oo S =13?3,5kg'rs;ng_a§= 51
TS%S, 0,06x1019%g/m

*Ingay

GiA sif thifi gian & bin phin hily L, = 30ngay.

Thé tich b& phin hiiy xc dinh theo corg thifc sau:
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; + t
V= [Qs zcl-u} 2 'I'Q,,T-s
3 3 -
v - S8Om nghy + 226 Ighy) » ST 1 22, 6mloghy X 30ngy)
=2076m’
Trong @6: Q. = Tbcdd binvao b phan hiy, m’/ngdy;
Q, = Tbcdo bdatich Hy, m’® /ngdy;
t, = Thdigian phin hiy bin, ngay:
= Thoigian X bin d3 phin huy, ngay.

Gia sit chidu cao hitu ich b& H = 9m, chiéu cao phin chifa khi hy; = 1.5m va s0
b n = 4. Viy duding kinh mdt b€ phén huy la:

3
. ’1;4%% A sEn
nH =« 4x8m &

Téc d6 nuéc trén mat s vé dau hé thong xir1y 1a:

Q,=0s-0Q.= SE,Qm‘?mgi}r ~22.6m /ngiy = 36,4m /ngiy
10.4.13. Thiét bj ly tam bun

Dung tich biin di phén hiy vao thi€t bi ly lﬁr’nhmﬁi ngayla Q, = 22.6m’/ngiy
c6 ham ludng chdt tin TS = 6%, Mispaa = 13785 kgTS/ngay, Mys = 671,5
kgVSingay. |

Gia sit bin kit nudc biing thi€t bi ly tim c6 tao diéu kién béng polymer:

e Banh bin c6 him lugng TS = 23% va khdi Irdng riéng 1,076 (tinh nhu thi
du § chugng trudc);

o Hiéu qua gi bin E = 85%;
e Liéu ludng polymer st dung 4,5kg/tdn DS.
Lugng chit rén trong nuée tich bun:

MF = Mﬁ{vﬁ&,‘p ®(1-E%}= 1378,5 kgTSfﬂgﬁj' X {1 = 0185} =206,8 kSTW"EﬁY
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Ludng chit khé cua banh bimn:
Mps = Mrsuao % E% = 1378,5 keTS/ngay x 0,85 = 1172 kgDS/ngay

Lugng banh bim sinh ra méi ngay:

M 1172keDS/ngay X
M, =—X= =1379 =1 4an/
TS 3% kg/ngdy ngay

Kh&i tich b4nh biin sinh ra méi ngay:

M, _1379kg/ngdy
S, 1076kg/m’

Q,= =1,28m’/ngay

Luu lvgng nwdc tach bin:

Qe=0Q.-Qy=22.6-1,28 =213 m’/ngly

Ham ludng ciin 10 ling trong nudc tach blin:

§§=—L= 2 =9,709kg/m"’ = 9710mgSS/L
Q. 21.3m°Ingdy 5
Lugng polymer sif dung trong ngay:

M, = Mirsiaey X Cpatymer = (4, SKg/tAIDS) x (1379kg/nghy)  (Idn/1000ke)
M, = 6,2 kg/ngay
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XU LY NUGC THAI CONG NGHIEP
~ SANXUATBOT GIAY - GIAY

11.1. GIGI THIEU SO LUgC

Cong nghiép sin xudt bot gidy-va gify chi€ém vi tri khd quan trong wong nén
kinh t& nude ta. Ciing v8i s phét trién cla cdc nginh cong nghiép va dich vy
khde, nbu ciu vé cdc sin phim gidy ngdy cing ting. Tuy nhién, bén canh
nhifng Igi ich dat dude to 16n veé kinh t&€ — xd hdi, nginh cong nghi€p nay cling
phat sinh nhiéu vin dé méi msing blic xdc cin phii gidi quy&t, dic biét la
nudc thii phéit sinh trong qué trinh sdn xudt bdt gidy, diy la mdt trong nhilng
loai nwrdc thdi rdt khé xit 1§ (v€ cong ngh€ va chi phi xi 1¥).

Nguyén ligu chii yéu d€ sdn xudt bot gidy va gidy 1a xo s¢i thuc vit, chu yeu
tir £8; chc chy ngodi g& nhir day, gai, tre, nita; cdc phu phim néng nghiép nhu
rom, bi mia; cdc vAt lidu 14i sinh (gidy vun, gidy di qua st dung,...). Ty theo
muc dich sit dung ma sin phim gidy cling it da dang va phong phi nhuy; gidy
in béo, gidy in, gify viét, gidy vé sinh, khin gidy, gidy bao bi, gidy vang
mi;.... Céng nghiép sdn xuit gidy thudng bao gom hai cong doan chinh: sin
xuit bdt gify va tao hinh gidy tir bot gidy. Ve cong nghé sin xudl gidy va bot
gify ciing rit khdc nhau, nhung twru chung bao gdm nhifng bude chinh sau:
nguyén liéu thd (tre, nifa, g6, ...), gia c¢dng nguyén lidu ths, nal, nia, tay
tring, nghién bot, xeo gidy va dinh hinh sdn pham.

httn://sachxu
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Trong céng nghiép gidy, d€ tao ra sin phim o6 d6 dai, tring, khong l1an tap
chit, ciing nhu thu héi duge 181 da xenlulo trong nguyén liéu, cin phdi si dung
rit nhiéu loai héa chat rong cdc cdng doan khdc nhau. Céc loai héa chat dude
sit dung & cong doan nduy, tdy tring, xeo gidy nhu dd v5i, xiit, cao Tanh, nhya
thong, cdc chat két dinh ty nhién va t3ng hop, cic chdt oxy héa d€ khi¥ lignin
nh clo, hypoclont, peroxit, ....

Cong nghé sin xuft gidy va bot gidy 1a mot trong nhifng cong nghé sir dung
nhiéu nude. Ty theo cdng nghé vi sin phim, lugng nube cin thiél d€ sin
xuit | tAn gify thinh phim dao dong tir 80m’ d&n 450m’. Nude difge ditng cho
cdc cong doan rita nguyén liéu, niu, iy, xeo gidy va sdn xudt hdi nife. G céc
nha médy gidy, hdu nh 8t cd lugng nudc dira vio sit dung cudi citng deu trd
thanh nwde thii vi mang theo cdc tap chit, hoa chat, bot gidy, cdc chit &
nhi&m dang hifu cd va v6 ¢d-. Trong d6 dong thi tir cdc qud trinh ndu bot va
tiy tring ¢6 miic d6 6 nhi€m va ddc hai nhil

Dang thii tir qué trinh ndu vi rifa sau nfu chita phin 16n cdc chit hitu cd hoa
tan, cdc h6a chil nfu vi mét phin xd sgi. Ddng thdi ¢6 mau t8i nén thudng
goi [a dich den. Dich den ¢6 ndng d6 chit khd khodng 25 dén 35%, ty 1€ giifa
chit hitu ¢ vi v6 cd vio khodng 70; 30. Thanh phin hifu cd 12 lignin hoa tan
vio dich kiém, sin phim phin hily hydratcacbon, axit hifu cd. Thanh phan v6
¢d gbm nhifng héa chit ndu, mdt phin nho 1a NaOH, NasS tif do. Na,SOs,
Na;CO; cbn phin nhiéu 13 kiém natrisunphat lién k€t véi cic chdt hitu co
trong kiém., '

Déng thii it cdng doan tdy tring cia cdc nha mdy sin xuat bot gidy bing
phtrdng phdp héa hoc va bén héa hoc thudng chifa cdc hdp chat hifu cd, lignin
hoa tan va hgp chit tao thinh clia nhiing cht d6 v6i chat tay & dang doc hai,
¢6 khi nang tich tu sinh hoc wong co thé sdng nhi cdc hdp chit clo hifu cd.
Khi tAy bing cic hdp chat chita clo, cdc thong s6 6 nhiém dic tnmg: BOD vao
khoing 15 + 17 kg/tdn bot gidly, COD khoing 60 + 90 kg/tin bét gidy, dic
bigt gid tri AOX (cdc hap chat clo hifu co) khodng 4 + 10 kg/tdn bot gidy.

Déng thii tif qué trinh nghién bdt vi xeo gidy chi ySu chifa xg sgi min, bot
gidy 3 dang 10 ling v cdc chi't phu gia nhy nhifa théng, phim ma, cao lanh.

Xi# 1y nudc thii sin xudt bot gidy 1a cong viéc hét sic kho khan va Bn kém,
d3i héi v&n ddu tr va chi phi viin hanh cao. Py chinh 1 vin d& bite xic doi
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véi cic doanh nghiép sin xudt gidy d nudc ta do khong di }mﬁu phf dé diu nf
trang thiét bi xi 1y chét thai cling nhy ddi mdi cing nghé dé giam Ehr. ud
nhi&m. Ngodi fa, chi phi ¢¢ vin hanh cic hé thong xi 1y nu6c thii cling
thutng kha cao.

112, NHIEM VU THIET KE VA CAC THONG sO THIET KE

Céng ty gidy A chuyén san xuit bat gidy va gidy, ?ﬂijlltu Wdng nﬁ:ﬂc thai
trung binh ngay dém tir cong doan xeo gidy fa TSI}EI m .Eg&y._ti‘r cong doan
sin xuit bot gidy la 2.500 m'mgdy. Nong do chdlt & nhiém daﬁ trung trong
tig dong thai, yéu cdu vé chat hugng nude thai xd v‘i::: ngu@in ti&p nhin ﬂu'q;
thé hién & Bang 11-1 va 11-2. Yéu céu tinh todn F!uét ké ve En&.t cong nghjg
d&i véi he thong xi 1y nuée thai cho cong ty A v&:ﬂnizﬁ‘ng 50 hﬁlu da cho, th
hién mit biing vA mit cat theo nudc cia b thdng x& 1y nudc thii.

BANG 11-1. , |
Thanh phén va tinh chit nudc thai cong doan san xuit bt gidy
Thong sb Piu vao Mife 4§ xu 1§

pH 5.86 =~ 64 60+ 85

BOD; t5ng, mg/L 833 <50

COD, mg/L. 3724

S5, mg/L 035 < 100

Pa man, Pt-Co 3040 i
N-Kjeldahl, mg/L 0.553 <k

Tong P, mg/L 2,34 ) £ _
BANG 11-2. * _

Thinh phén va tinh chit nudc thai cong dozm xe0 gify

Thong :;ﬁ' ) Pau vao Mittc dij xiif 1§

pH 63+ 7.2 60+835
BOD; 15ng, mg/L - 671 < 5;

COD, mg/L 1489 1

SS, mg/L. 653 < 100

Po mau, Pt-Co 450 . i

N — NH;, mg/L. - .15 ::

P-Pﬂa}. EDE{'“'E 1,21 — <4
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11.3. XAC BINH CAC LUU LUGNG TiNH TOAN

K&t qud khdo sdt tai cong ty thu dude nhiFng s§ lién nhy sau:

Céng doan xeo gidy

e Luulvdng rung binh ngdy d8m  Quay = 7.500 m’/ngdy

¢ Lutu Iudng gits trung binh Q"  =3125m’m

« Luu hugng gits 18n nhit Q™ =420m’Mh

e Luu ludng gidy I8n nhit G =0,1167 m’fs = 116,67 Lfs

Tram xi 1§ 1am viéc 3 ca (24h/24h), viy lvu ludng bom bing luvu lugng trung
binh gid. '

Q=" =3125m’/h
o Hé sb gis cao diém:

goms - Q7 _ 420

= =1
QF 3125 =
Céng doan sdn xudt bt gidy
 Luu hrong trung binh ngay dém  Quay = 2.500 m'/ngay
e Luu lugng gid trung binh W = 1042 m°h
e Luuludng gid I6n nhat Q"™ =138m’h
e Luuludng gidy 16n nhat e =0,038 m*/h = 38,33 /s

Tram xtf iy 1am viéc 3 ca (24h/24h), viy luu lugng bom hﬁng luu ludng trung
binh gi&.

Qo =Q." = 1042 m/h
e Hg 56 giti cao di€m:

| ming
ko =2 38 19
Q¥ 1042

httn: /sachx LA thivi enso. i nfo



478
11.4. CONG NGHE XU LY NUGC THAI

Difa vao thinh phin va tinh chit nudc thii ddu vao, yéu cdu veé chit IUﬁng
nu8c thii sau x& 1y vd di€n tich mat béing, sd do tinh todn cong ngheé hé thong
xi Iy nude thii dudc lira chon nhy trén Hinh 11-8, 11-2, 11-3.

11.5. TINHTOAN CAC CONG TRINH PON VI XU LY NUSC THAI

A NUGC THAI TU CONG DOAN XEO GIAY TAI CONG TY GIAY A

-—',FI-H 1 |-’v

HiNH 11-1. -~

S¢ @3 tinh 16an cong nghé xi¥ Iy mude thii cong doan xeo giay.

1 - Song chiin rdc 2 —HE thu 3 - BE dicu hda
4B ling ly 1im 5 —B& chita bot gidy & — M4y nén khi

N — Nutc thai xeo gify  C—T4i cdng doan xit Iy chung K, — Khi nén
11.5.1. H6 thu nudc A

Chon thdi gian Iuu nuée t = 10 phit. Vay thé tich ho thu nusc:

T8

" Qnﬁ,, ®xt _ T.Sﬂﬂxlﬂ= 52,08
24 %60 24% 60

Chon kich thuéc h§ thunude: L X B x H =42 X 4,2 X 3,.0m

11.5.2. Song chanric A

Kich thudc song chin ric

Phén thut bu — XU LY NUGC THAI CONG NGHIEP

Gia s cdc théng s8 clia muong din nudc thdi tif cong doan xeo gify d€n wudce
song chin rdc: d6 doc i= 10,008, chi€u ngang B =0,5m, van t6¢ Vo = 0.8 m/s,
d6 diy h = 0,3 m, chiéu siu |8p nuwdc J song u:hﬁr_l ric 14y bing 40 diy muong
din h=h. =03 m. S8 khe hd ctia song chin ric la:
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R
n= K
?xhxhx 9

i

Trong 66: g Luou hwgng Ién nhdt gidy, g}, =0.1167 m's:

Khodng cdch gilra cdc khe hd, b= 16 mm = 0,016 m:

Chiéu siu 15p msSe qua song chin, hpy =03 m:

Viin t5c nudc chiy qua song chin, V = 0,8 m/s (song chdn rdc
12m sach bing co #idi);

= Ef 5.‘;‘;' gﬁnhﬂé_'nnnicdﬁcﬁn ud ddng chiy do hé thdng cén réc,

Giaira tim duge n =319, chon n = 32. Chiéu rong cila song chén ric:

EIF

- -
(T

&
|

B.=Sx (n-D+bx n .
B, =0,008 x (32—1) + 0,016 x 32=0,76m
Chon B.=08m,

Chicu day song chin, S = 0,008 m:
86 khe hd cita song chidn rde, n= 32 khe:
Kboang céch gilta cic khe hd, b= 16 mm = 0,016 m.

Trong daé:

nnn

S
n
b

Kiém tra vin t6c dong chdy & phdn md rong ciia mudng trubc song chin:

0,1167
Wy, 1 = 0.4
" B.xh  08x03 A9 mifs > 0,4 mfs
Ton thit dp luc qua song chin:
2
h5=§xvm“xﬁ
2xg

T6c db chuyén ddng clia nude thii truée song chin Fog véi I

hegng 16n nhat, Vo = 0.8 m/s;

K = Hésﬁiﬁnhdé'nst;tﬂngtf?nthﬁ‘tdnwﬂngﬂcrﬁc&mngﬂhin,
K=2+3.ChonK=2.

& = He sb sic cin cuc bd clia song chin

=2
£
&
]
I

% %
§ = ﬁx(gj xsina = 2,42:{(%) xsin 60" = 0,832

Trong dé: B = He 50 phu thude tiét dién ngang cia thanh. Chon &t dién hinh
chif nhady, khids f§ =242;

e Géc nghiéng dat song chin so v6i phuiong ngang, o = 60°,

s
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2
h, =0832x U3 T xZ=10,05m

* ?

Chidu dai ngin md rong trube song chin:

I—B B ﬂ’a ﬂ’s—ﬂﬂlm
' oxtg20?  2x1g20°

Chigu dai ngan doan thu hep sau song chin:

lg = l—l =ﬂ,205 m
2
Chidu dai xdy dung clia mudng d3t song chin réc

L=1+1,+1085=04! +0205+1,085=1,7m

Chidu cao xiy dyng ngin dat song chin rdc :
H=h+h +03=03+ 005+03=065m

11.5.3. B€ didu héa A

Kich thudc bé diéu hoa

Tit cdc &6 ligu v& hun lugng nude thai theo gi¢ tai Cong ty gidy A, chon thdi
gian luu nudc trong bé didn hda 1a t = 4 gid (theo W.Wesley Eckenfelder,

Industrial Water Pallution Control, 1989).

Thé tich bé diéu hda:

W=Q;5 *1 =312,5!{4=|.2ﬁﬂm3

' Chia bé diéu hda 1am 02 ngin théng nhau, kich thudc mdingim L X B x H

=12x 10 x 53m.

Tinh to4n hé thong cp khi cho bé diéu hda (bing khi nén)

Lwgng khong khi can thiét:

g
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— a8
L'thi =Q§a b |

Trongds: Qg = Lifuludngnude thii trung bink theo gid, Q= 312.5 m¥/gid;

a = Lun lugng khong khf c&p cho bé didu hos, 2 = 3,74 m? ki’

nidc thii (W.Wesley Eckenfelder, Industrial Weter Pollution
Control, 1989).

Liw=312,5 % 3,74 = 1168,75 m*/gis

Chon hé théng Gng cip khi bing ﬂ:u&p ¢6 duc 15, mdi ngin bao gdm 5 Gng dat
doc theo chidu dai b€ (12m), cdc Sng cdch nhau 2m

Luu luong khi trong méi &ng:

Lyy 116875 =
= = =116,87
= 0 i 3 m/gid

ang

Trong d6: Vg, = Vintdckhi trong Sng, vee = 10 + 15 mfs. Chgn vy, = 10 m/s.
DPudng kinh Ong din khi:

4“":1&;
Qete _JEH \rﬁqxlﬁm ;

4x116875
ax10=3.600

=n|ﬂﬁ4m=ﬁ4mm

Chon &ug ¢ = 60 mm, dudng kinh c4c 16 2 = 5 mm. Chon dg = 4 mm = 0,004
m, vin t8c khi qua 15 chon vz = 15 m/s (vi3 thay déi w5 <+ 20 mfs).

Luu lugng khi qua mét 19:

2
'.’I"Hdm =15x Exﬂ;ﬂﬂ# x}ﬁﬂﬂ=ﬂ,ﬁ?ﬂm3fglﬂ

$& 15 trén mét Sag:
N Jeg _ 116875
qz 0,678

=17216

S 16 trén Im chidu dai Sng:

Chon n = 15 16/m dng.
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11.5.4. B€ ling dot TA

Chon b€ 1ing ddt mot 1a loai b€ ling ly im, c6 mat biing hinh won. Théng s6
¢d bdn phuc vu cho viéc thidt k& bé ling ly tim dot 1 dude gidi thidu & Bang

11-3.

Gid sif tii trong thich hdp cho loai cn ndy 1 vp = 40m*m’ngdy. Vay dign .

tich b& mit bé ling 1a:

B

Q7500

=21 E?,sz

Pudng kinh b€ ldng:

Vo

D= Jixh =J !:4 x187.5 =1545m

3

Chon D= 155m

Pudng kinh &ng trung tam:

*

d=20%D=02x155=31m

BANG 11-3,

Cic thong so thigt k& dic tring cho b€ 1ing ly tAm
Théng sé Gid trj
Trong khodng Péc trung

Thai gian lou nuide, gid 15+ 25 2.0
Tii trong bé mat m*/m*ngay 32 + 48

+ Luu lfing trung binh 32 =438

+ Luu lwdng cao diém 80 < 120
Tii trong méng trin, m’/mngiy 125 = 500

rung tam:

+ Pudng kinh (15 <+ 20%)D

+ Chiéu cac (55 = 65%)H
Chiéu sau H ciia b€ ling, m 30+ 46 3,7
Budng kinh D clia b€ ling, m 3.0+ 60 12 + 45
B doc ddy, mm/m 62 + 167 83
Téc 36 thanh gat bin, vong/phit 0,02 =005 - 0.03
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BE 1ing c6 dang hinh tru ¢ d8 thém béténg dudi ddy d€ tao 48 déc 10%. HE
thu gom biin dit & chinh gilfa b€ va ¢6 thé tich nhé Vi ¢an s& duge thdo ra lién
tuc, dudng kinh b thu gom bin 15y bing 20% dudng kinh b€, Chon chiéu cao
h& thu bin 14 h, = 0,4m, chiéu sdu hu ich bé ling: H = 3m, chi€u cao i8p bin
ling: hy = 0,8m, chiu cao 18p trung hoda: hy, = 0,2m, chiu cao bio vé: hy, =
0,3m. Vay chiéu cao t8ng cong cda bé lng dgt I 1i:

H,.=H + hy+ by + by, + b, =3.0m + 0,8m + 0,2m + 0,3m + 04=4"Tm

Chi€u cao dng trung tim:
h=60%H = 0,6 x 3,0m = 1,8m
TAi trong thily Ivc ciia mang thu:

Quaay 7500 3 A
= e 5 Y i 4 -
U TxD 4867 154,1 m/mmngay <490 m*/m.ngay
Kiém tra cic thong i thi€t ke bé ling
Thé tich phin ldng:

W %E[Dz-dz)xh =i:- (15,52 =312 )x3,0m = 5431 6m°

Thai gian vy nudc:

W 54316m°
I= b
Q¥ 3125m’m

=1,7h>1,5h

Vin tdc gidi han trong viing lang:

12 42
vﬂ=[3k(”;1)ﬁd] =[3“ﬂ=ﬂﬁ(‘3;;£9-3'“‘“ ] ~0,0686m /s

Hiing s6 phu thuge.vio tinh chdl cin, chon k = 0,06 (Tirh todn
thiét k& cdc cong trinh xik Iy nude thdi — Trinh Xudn Lai),

Ty wong hat, chon p= 1,25;

Gia tdc trong truding g = 9,81 m/s%; :

Puding kinh tudng dufong cita hat, chond = 10° m;

HE s ma s4t, hé s8 niy phu thubc vao dic tinh bé mit cla hat
vi hé s5 Reynold cfia hat khi ling. Chon f = 0,025.

Trongdd: k

0.9 O
ononon
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Van t6c nudc chiy trong viing ling tng v8i Q"

4xQgy 4% 420
mE o x (DY %3600 3]14x155% x3600

Ld

=0.00062 m/s < 0,0686 m/s

Xéc dinh Iigng biin sinh ra
X4c dinh hi€u qué khit BODs va SS:

L

T a+bxt
Trong d6: t = Thi gian lvu nude, t= 1,7 gd:
ab = Céc hing s8 thuc nghiém (Chon theo Bang 4.5 Tink todn thiét ké

céc cong trinh xi Iy mdc thai — Trinh Xudn Lai). Pai v6i BOD;
thi 2 = 0.018: b= 0,020 ; d6i v4i SS thi a = 0,0075; b=0,014.

1,7
R = - =263%
BOD " 0,018+0,020x 1,7
17 -
Ree = ——a— = 46,5%
$700075+0014%x1,7
Ludng biin kho sink ra mdi ngay:
3
=365 653M8 0% X8 (7500100015 =22773kg/ nghy
100 L mg ngay m
Thé tich biin sinh ra mbi ngay:
G 22773 |
V., =—=""T"-=2847kg/nga
bin c i Eﬂ kg g F

Trongd6 C = Ham lugng chilt cin trong bin, dao dong trong khodng 40 + 120
g/l =40 + 120 kg/oo’ . 1ay trung binh C =80 kg/m’.
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1
|
|

B. NUGC THAI TU CONG POAN SAN XUAT BOT GIAY

NaOH. Phen sit

HINH 11-2.
S¢ 43 tinh t6an cong nghé xi Iy mirde thai coug doan sin xudlt bt giay.

1-Songchinrdc 2-Hdihu 3-B& dicuhda
4-BE wrénding 5 - BE phining xody két hop 6 —Bé& chifa bt gidy

| bé Ling dimg -
7-Miy thdikhi 8- Bé pha tron hoa chat . -  K,-Khinén
N — Nudc thai sin xuit bdt gily  C—Téi cong doan xif 1§ chung

11.5.5. H& thu nudc B

Tinh todn tdng tf nht phin trude. Céc gid ui thi€t k€ dugc trinh biy & Bing
11-4. '

11.5.6. Song chan ric B

Chon song chin ric co gidi, cdc théng 56 clia muung dan nide thii WY cdng
doan xeo gify d€n song chin ric: 4§ doc i = 0,008, chiéu ngang 0,3m, vin téc
I6n nhat 0,85 m/s. Céc théng s& thi&t k€ dic tnung cho song chin réc cd gidi
thé hién & Béng 11-5. Tinh ton tuong ty nhy phdn trudc, k&t qui the hién 3
Bing 11-6. '

BANG 114.
Cic thong s6 thi€t k& va kich thudc ciia hé thu nude thai B
Thong s0 Pon vi _ Gid m
Thai gian luu medc phat - 10
Kich thude:

- Dl m 42

- Rdng - m 14

- cao - m_ 3,0
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BANG 11-5. : ‘
Céc thong s6 tinh to&n cho song chin rac 1am sach cd gidi
f—#

Théng 56 Lam sach cd gidi
Kich thudc song chin: o
Rong, mm *
D&y,;mm ?-5"33
Khe hd gifa cdc thanh, mm ' 15+ 175
D6 diSc theo phuong difng, 45 0+ 30
Téc 46 ddng chay trong mudng 0at song chin, m/s 04 =08
Tén thit dp lgc cho phép, mm : ___15_?____
= ﬂ LSS

 BANG 11-6. ’
,Cﬁnthﬁngsﬁ'thiﬁ’tké’ﬁk:inhthﬂﬂcsongchﬁnmcﬂ
IT Thongsh Ponvi Gidtri
1 Téc @b dong chiy rong mudng, v m;l’s 05
2 Latu ludog gid 16n nhit, Q" m/h 138
4  Kich thrde musdng, B > H: .
Chiéu roog, B mm 500
Do sin, H - _ mm 520
s  Chidu cao }6p mdc trong mirdng, h mm 150
6 Kichthudc thanh, b x d: "
Bé ong, b mim
Bé day,d nam 2030
7  Khe h3 gitfa céc thanh, W mm 16
g8 S0 thanh n : thanh 20
g  Vinife dong chiy qua song chin, V mfs 0.8
10 Tén thit &p hec qua song chin, by - mm 61

11.5.7. B€ diéu hoa B

Tinh todn twodng B nhir phén trude, ket gila tinh todn thé hién & Bing 1 1-7.

11.5.8. BE trgn dimg B

B& wdn duge dit sau be dicu hod dé& tr6n déu nudc thai vdi hod chit keo tu.

C4c théng sO tinh todn dude thé hién trong Bang 11-8.
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BANG 11-7. :
Cic théng sd thigt k€ va kich thude bé dieu hda B
TT Thongsd | ' Ponvi - Gi tri
1 Luuluong gid orung bish, Q,° m'/h 104,2
2 Thdi gian v nufdc, 1 gid 4
3 Thé tich hitu ich, W m 420
4 Chigu siu hitu ich, h m 5
5  Kich.thudc (mit bing hinh chir nhir):
" Rbng, B m T
Dai L m 12
Sau tdng cong, m 5.3
6  Ludng khi néncho ! m’ nuGc thai m khi/ m® nuidic thii 3,74
7  Luong khi nén cin thiét d€ x4o tdn o igd 389.7
— - S — e =
BANG 11-8.
Cic théng s& thiét ké b€ tron diing B
TT Théngsd . Pon vi Gi4 tri
1 Vin toc nudc ding & phin thin rén mr/s 25 = 28
2 Vin to¢ nidc & miéng dng mtde vao dudi day bé mis 1+ 15
3 Thdi gian hoa won
Voi va phén phiit 15 =2
Vil phiit 3
4 Vin 15¢ mrde cudi mang thy m/s <06
5  Gocnon (hop véithanh be) __d6  30+40

Dién tich ti€t dién ngang cla bé:

Q0029

= =1,l6m’
vy 0,025

i

Trongdd: Q = Luu ludng nutic xtt Iy, Q =2.500 m’/ngay = 0,029 m'/s:
vy = Vin e nudc ding v4= 0,025 mis.

Chon bé trdn hinh vudng, chidu dai mdi canh hinh vudng:
b, =4ff, =4/116=1,077m

Chon chiéu dai hinh vuéng la by=1,1 m.
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Chon dudng kinh Sng din nudc thii vao b€ D = 168 mm. Ki€m tra lai vin tdc
ddng audc dua vao phia day bé:

_ 4xQ _ 4x0,029

& = = 1,3lm/s < 1.5 mf'
xxD*  rx0]168* S ke Ihg

Va

Dién tich d4y bé chd n6i 6ng:
f, =0,18 x 0,18 =0,0324 m®

Chon géc nén a = 40°, chiéu cao phin hinh chép ddy bé:

1 400 1
hy = E{h' ~ba) cotg —- =E(1,1 ~0,18)2,747 =1,26m

Chiéu rong phin rén clia bé, b= 1.1 m;
Chigu réng phin ddy cia bé, by= 0,18 m.

Trong do: Ty
by

i o

Thé tich phin hinh chép ¢fia b€ trén:

W, = %ha (£, + £, + JE T, )=%1,25(1.z| 00324+ 121+ 00324 )= 0,6m’

Tiét difn ngang phin trén cia bé, ;= 1,1 x 1,1 =1,21 m*
Ti€t dién ngang phén ddy cia bé; f=0,0324 m”.

Trong do: f
fa

Tt

Chon thisi gian Iy nudc trong bé: t=15 phit=90s
Thé tich toan phin ciia bé:
W= Qxt =0029 x 90=261 m’
Thé tich phin trén (phin hinh hép) ciia bé:
W,=W-Wy= 261-06=201m’
Chiéu cao phin trén ciia bé:

W, - 201
£ 121

hl= =I,ﬁ{3m
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Chiéu cao tean phiin clia bé:
H=h+h+028=166+1264+028=32m

Trong d6: 028 = Chiéucao dy trif tinh bing m.

Nuée dude thu bing méng vong bao quanh thanh b€, chon vén tfc nudc chiy
trong méng 0,6 m/s, chi€u rdng clia méng 1 0,16 m, vy chiéu cao 10p nudce
trong mang la 0,15 m.

11.5.9. B& phan ting xody hinh tru két hap bé ling ding dgt 1B
Tinh todn bé phan ing

B€ phdn @ing dai sau bé trdn, c6 nhidém vy hodn thanh ndt qud trinh keo tu, tao
digu kién thudn lgi cho qué trinh ti€p xidc va K&t dinh gifta cdc hat keo véi cin

" bin. Cdc théng s6 thiét k& bé phdn ling xody dugc thé hign & Bang 11-9.

Chi€u cao tinh todn clia ving lang:
hy =V, xt=0,7%107 x 7200 = 5m

Trongdé: 1t = Thi gian ling, 1 =2 gid =T7200s;
V,; = Vin tc clia miSc wong vimg ling (vin tc nudc ding), V= 0,7
mmy's = 0,7X 107 m/s.

Dién tich ngin phin ¥ng xody hay dién tich Sng trung tim:

Qxt 1045x15
'fh = =

= = =7.59m?
60xH, 60x45

Trongds: Hy = Chifu cao tnh todn ciia bé phin ting. 18y bing 0,9 chiéu cao
viing ling cia bé ling, Hy= 09 X 5=45m;
Thoi gian nuGe lum lai trong bé, 1 = 15 phiit.

t

BANG 11-9.

Céc théng s6 thi€t k& bé phan dng B

TT Thongsé Ponvi  Gistri

1  Vin tdc nude tai dau voi phun m/s 2+3

2  Thoi gian phan dng phit 15 + 30
3 Vin toc nude chay trong ng m 0,8 = 10
4 K_Euﬁng, cich EEE‘ cac vich ngin _m 0.1 + 06
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Budng kinh ciia b phén iing hay dudng kinh ciia &ng trung tim

d =1’i:n:fh = Jixi,ﬂ =27m
T T

Chon dutng kinh &‘,'ng; din nudc vao bé: D = 210 mm. Kiém tra t8c dd nudc
chiy trong Oag:

i 4x104.2
3600x rxD?

=0,84 m/s < 1,0 mfs

Pudng kinh miéng phun:

e e =|,13" 102

=0,128m
HXV, \ 0,908x2,5%3600

Hé s6 Iwu lugng: d6i vdi miéng phun hinh nén ¢f gbc nda P=
25% 1y p = 0,908;
v = Vintdc mrdc qua vdi phum, vp= 2.5 m/s.

Chon d;= 120 mm.

Trong do: Q

Ton thit dp e 3 miéng phun: *

h=0,06 % Viae =006 x2,6°=04056 m
Trong d6: Ve = Van 18¢ phun kinh

. Q 2 1042
Ve = 1,137 % = 113" %
b d7 % u 0.125% x 0,908 % 3600

= 2.6 {m/s)

Tinh todn phin bé ling

Chiéu cao tinh todn viing 1ing: h; = 5m, dudng kinh Sng trung tim bing dydng
kinh ngin phin fng: d= 2,7 m.-

Budng kinh tim chan hinh nén:
dato=13x d)=13 x 27=331m

Gée nghiéng giita dudng sinh ndn véi phuong ngang & = 17°. Suy ra chiéu cao
non: - -
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B =3—';‘-ng1?“ = 0,54m

Khodng cdch tif 8ng trung tim dén tim chin chon 12 0,3 m.
Dién tich ti€t dién udt ciia viing ling:

Q _ 104,2
V, 0,7x107x3600

= 41,35 m*

Dién tich i8ng cong ciia bé ling:

F,=F+f,=4135+579=47,14m’
Puting kinh b€ ling:

D= HEFI' _ 4x=4714 ~175m
(4 T

Chon khoédng cdch tir ddy miéng loe Ong d€n dinh tdm chdn by = 0,3m, chiu
cao i8p nude trung hoa hg, = 0,3m, chiéu cao 16p bdo vé hy, = 0.3m, chiu cao
tng cong cua be ling:

ChonD =78 m.

H=h+h +hs+hapgy + hpy =45 +03+034+054+03 =59 m

Chon chiéu cao 16 thién ciia bé 1a 3 m. Suy ra chiéu cao chdn siu dudi mat
dit ciia bé 1a 2,94 m.

Kiém tra tii trong bé mat ciia bé:

Q 2500
F, 65093

Uy= =379 m’/m’ngdy < 48 m’/m’ngay

Tinh todn ludng bun sinh ra:

Tinh todn twong tr nhir phin trudc, k€t qud cho thdy hiéu qud khi SS la
42.2%, hiéu qui khir BOD;s 12 31,25%. Ludng biin sinh ra mdi ngay la:

3

422 m

G =222, 0358 0% X8 ;2500 ™ xlﬂﬂl}—L':T=935,4kgIngﬁ}f
100 L mg ngay m
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Gii sit d&i vai loai biln niy, ham lugng chit rin thich hdp la 80kg/m”. Theé tich
biin sinh ra m&i ngay:

=—=""=1233m"/
vtﬂn C n '3 m ﬂg&}'

C. HOA TRON HAI NGUON NUOC THAI BE TIEP TUC xU LY SAU
KHI CAC NGUON NUGC PA QUA MQT SO BUOC XU LY RIENG

Sau khi qua bé ling dot I, hai dong nudc thii dugc gbp chung lai 4€ x0 1y.
Théng s thist k€ Qugy” = 10.000m’/ngiy, BODs = 459mg/L.

HINH 11-3.

Sd @b tinh todn cong nghé xif 1§ nuGe thii san khi hda wn.

i =Ngan tung hoa 2 — BE Aerdien 3-Bé& ngII

4-Nginkhitting S—-BéchGabin 6-Benénbin

7-Miy théikhi  K,-Khinén N — Ngudn i€p nhin

b~ Biin hoat tinh C - Ddng gbp gifa nude thii sin xudt bl gidy va xeo gidy

11.5.10. Ngin trung hoa

Ngin trung hoa c6 nhiém vu diéu chinh pH nudc thdi ndm trong khodng thich
hdp cho hoat dbng ciia vi sinh ¥&t (pH = 6,8 = 7,4). Chon ngin tl'-llng hoa la
loai b& wdn c6 vach ngan, cic théng s8 thigt k& bé trén duge thé hién d Bing
11-10.

Dién tich tit ci cdc 16 trén mot tim chin:

_Q _01157m’/s

=0,1157m"
v, Im/s

2
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BANG 11-10.

Cic thong so thigt k& b€ trdm vdch ngiin

TT Théng st Pdn vi Gia tri

] S6 vich ngiin cdi 3

2 VintScquald m/s 1

3 Dudngkinh15 mm 20 < 40

4  Dongipsiuciald m 0,1 =+ 0,15

5 Tén thit 4p Ifc qua céc vichngin®  m 0,1 = 0,15

6  Tonthit ting cdng m 03 + 045

7  Vin8c oubc rong bé
Béu bé m/s >03
Muong thu cudi bé m/s 0,6+ 07

. 8 Thai gian odn Phidt 1=2
S 9 Chiéu cao cudi mﬁﬁ- m =05

Chon dung kinh 15 14 40mm, viy 5 I3 trén mi tim chin:

CLZh ONST e
f, 000156

Té6n thit 4p lvc qua mdi tdm chin:
h= "'.]: = 11 —_— =
prx2xg 0,71 x2x981

ii!,lm

Trong 6:. v; = Vintdc mede chiy qua 1o, vi= [ /s;
g = Gia t6c trong truding, g =9.81 mfs*,
p = Hé s8 hwu ligng qua 16 phu thudce vio ty s0 gilfa dudng kinh-1o va

chiéu day tfm chin d/6. Chon & = 0,04 m khi 46 &/6 = 1,5; tra
Bing 24 (Nguyén Ngoc Dung — Xit IY nudc cdp) ta < p= 0,71

Chon van e cudi méng b€ tron V., = 0,6m/s, chidu cao cudi méng bé tron H=
0,8m. Dién tich tiét dién d cudi ming bé wdn:

PO UL LT
vl'l'l
Chiéu rong cudi ming:
blf-‘5-= bR =0,25m
H 0,8
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Tit dién bé trdn tai vi irf dat cdc 1Am chiin:

F o Zh QU7 g2
5% 15%

Chiéu rong bé wdn:

’ B'= F‘u » 0,77 =096m
H 08

Chon B = 1 m, chon khodng céch gitra cdc tim chin bing 1 m, chieu cao 1dp
nudc e tim chin thif ba:

. H,=H+h=08+01=09m
Tudng tf nht vAy, chiéu cao tdm chin thd hai va thd phit1a Ho=1m, va H, =

1.1m.

Khoan trén m&i t&m chdn 9 haing 18 theo chiu ditng va 8 hang 15 theo chi€u
ngang. Khodng céch giwta cdc 16 theo-chiéu ding & tﬁ'ql chin thit ba:

g, = Hy=0b xlﬁﬂ'ﬂ=u"g-u'lxlm}ﬂ=89m
>" 86 hang diing 9

Twdng ty & tim chin thi hai va th nhdt 13 e; = 100 mm vi &, = 110mm.

Khoang cdch 13 theo chiéu ngang déu nhu nhau ¢ cd ba tAm chim:

B =l’ﬂxlﬂﬂﬂ=125mm

€= S hangngang 8

11.5.11. B€ biin hoat tinh xdo trén hoan toan

CAc thing s0 thidt ké

1. Luu ludng nue thii: Q = 10.000 m¥/ngay = 416,67 m*/gid;
2. Ham lfong BODs & diu vio 459 mg/L;
3.
4.

BOD: & diu ra 50 mg/L; *
Cin 15:5 litng & déu ra: SS,, = 60 mg/L (th&p hon tiéu chuin loai B) gom ¢6

65% 1a cin co thé phin hiy sinh hoc;
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5. Nude thii khi vio bé aerdten ¢6 ham lugng chit rin 1d ling d& bay hoi
(ndng A5 vi sinh vit ban diu) X, = 0:

6. TY 56 gilfa lwong chit rin o liing d& bay hoi (MLVSS) v8i luong chit rin
o hing (MLSS) c6 trong nde thdi 12 0,7 (MLVSS/MLSS = 0,7 v8i 4 tro
ciia biln hoat tinh Z = (,3);

7. Néng d6 biin hoat tinh twin hoin (tinh theo chit rin 16 léng) 10.000 mg/L;

8. Nong d9 chét rin 10 ling bay hai hay biin hoat tinh (MLVSS) dude duy tr
rong bé aerdten 1a: X = 3200 mg/L:

9. Thdi gian luu cila t& bio trong hé théng: .= 10 ngiy;

10. Hé s& chuyén ddi giita BOD; va BODy, (BOD hoin toan) 13 0,68:

I1. Hé 58 phan hiy ndi bao: ks = 0,072 ngay™;

12. He 3 sdn lugng 18i da (i s6 gilfa 18 bao dudc 1o thanh véi Iugng chit
nén dudc tigu thu): Y = 0,4045;

13. Loai va chifc ning bé: b€ aerbten khui'y trén hodn toan.

Tinh kich thu'dc bé aerdtan

Xdc dinh néng 46 BOD; hda tan trong nudc thii ddu ra tinh theo céng thiic
sau;

BOD;s & dau ra = BOD; hda tan di ra tit b& aerdten +
BODs chifa trong ludng c3n 1d litng 8 ddu ra

Largng cin c6 thé phin hiy sinhk hoe:
0,65 x 60 =30 mg/L
BOD; ciia cin 16 lifng d€ phin huy sinh hoc ctia nue thai sau lng 1I:
39 mg/L % (1,42 mg O, tiéu thu/mg t€ bdo) = 55 mg/L
BODsciia ciin I litng ciia nudc thdi sau ldng II:
BOD;s = ];lﬂ]];_ x 0,68 =55 x 0,68 =37 mg/L
BODs hda tan cita nudc thai sau lﬁﬁg II: .

50 =8 +37
Vay: S=13mg/lL
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Q5 >  Aetten >
I Q.5 X
HINH 11-4.
Sd 83 1am vige cda hé thing.

T'tong | a | win hodn, Iuu
: v - Lty lugng nude dau vao, lva ludog biin t
B e lfgng bl x4 va o hidng nudc diu ra, m’ngay;

-|. ﬂﬁl'lg
§ = Nong a5 chit nén (tfinh theo BODs) & dau vio va
- dﬁdﬁlﬂéns&ukhiquabéaﬂrﬁmnvibé]ﬁng,mgfk
Y X = Hﬁngdacha'tdnhaymiunngbéaemm,n&ngaﬁhnn

nuin hoin vA ndng 36 biin sau khi gua be Hng 1T, mg/L.
Higu qud xi 1y tinh theo BODs hoa tan:

S, -3 _459-13
E= 5. x 100 = 459

% 100 =97%

Hiéu qud xif 1§ ciia toén bd 50 do:

459—50
_459-50 100=89%
Ey=—"Z5

Thé tich bé aerbten:

QYE.(S, —S) _ 10000 0,4045x10x 446 _ 3278m’
= TX(+k,8)  320001+0,072x10)]

. s
Trongdé: V= Thé tich be aerolen, m .
: Q = Mhmuludng niréc Gau vio: Q= 10.00¢ m/ngay:
v = Heé 5 san lugng cyc dai: ‘1;= 0,4045;
S, = BODs ciia mit§c thai vio bé aeroten,
S = Nbng@b BOD;ssauling IL; . . )
X = Nﬁngﬁﬁnhﬂrﬁnbaylﬂidwuduymtmngb::acmmn.x—aﬂm
mg/L;

am_mmEn
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ke = HE s8 phan hiy ni bio;
E:. = Miﬁmlﬁﬂﬁﬂ lgbﬁﬂ;
Thai gian Ivu nudc trong be:
vV 3278 ]
i = 24 =787 @m0
Q 10000 =

Chon chigu cao hifu ich hy = 4m, chi€u cao bio vé by, = 0.5m, viy chidu cao
10ng cong ciia bé: :

H =y + by, =4 + 0,5 =4,5m
Chia b€ 1am 2 ngan, kich thuéc mdi bé:

LXBXH=3ImX74m g45m
Lugng biin phai x4 ra mjt ngay

VX
g, =
Q. X+Q.X,

0. = YX-Q.X.0, _3278x3200-10000x 42x10
i X6, 700010

=89,85m’/ngay

Trongd6: X. = Nong dj chit rin bay hoi & diu ra ciia hé thdng, X. =07 X S5,
=07 X 60 mg/L =42 mg/L; '

X, = Nonog d6 chit rdn bay hei ¢ trong bln hoat tinh waa hoan, X, =
0,7 X 10.000=7.000 mg/L.
Tinh hé sd toin hoan a

Ti¥ phitdng trinh cin biing vit chit viét cho bé ling II (xem nhir lucng chat hiu
cd bay hoi 8 d4u ra ciia hé thong 13 khéng déng k&), ta cé-

X(Q+Q)=X0Q + XQ,

Q.= XQ- X Q,, 3200x10000-7000x 89,85
X -X 7000 —3200

=8255,5m*/ngiy

htto://sachxuathuvi enso info
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Viy,tactd:

_Q. _B225° 8905
Q10,000

¥4

Tinh Iuigng oxy cfin cung cip cho bé aerdten dua trén BODxy

Hé 50 sdn lugng quan sét (Yo tinh theo phifdng trinh:

Y 0,4045

= =0,235m
I+K,8. 1+0072-10 i

Ynh: =

Lugng bitn dif sinh ra m&i ngay theo VSS:

Pr=YauuxQx (BOD.so— BOD,)
Pyessy = 0,333 x 10000m’ /gy x (459-13)g/m’ % 107 kg/g = 1048 kgVSS/ngay

Lugng oxy cin thiét trong digu kién ti¢u chuin:

_Q(5,-9) _ _10000(459-13) | 5. 1048 = 50716k 2
0C, ===0"—-142P, =—rm o0 g0,/ngdy

Trong 46: 11 hé 8 chuyén d5i giffa BODs va BODsg, f=0,68.
Ludng oxy thyc t€ cdn sit dung cho bé:

9,08
9,08-2

0C, =0C, x5 C=C 50716 _ 6504,44kg0,/ngdy

5 L

Trong &6: €, = Nong 83 bao hda clia oxy rong nifdc & nhiét d6 lam viée, G, =
9,08 mg/L (khodng 30°C),
C = Luqngaxytmmhcinm}rﬁmngbé:qﬂmgm

Trong khong khi, 0xy chi&m 21% thé tich; gid si ring trong ludng riéng cia
khong khi 12 1,2 kgfm®, vay lugng khong khi ly thuy&t cho qué trinh 1a:

Mn; 6504,26kg/ngay A3 hasv
= = =5810m /ngay
M 021x12 - 021x12Kg/m’ : &
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Ki€m tra ty s& F/M va tdi trong thé tich cia bé
Ty s6 E/M:

F_ S _ 459
M 0xX (7,87gi0/24gid/Mmgd y)x3.200mg/L.

=044ngay”

Gid tri nay niim trong khodng cho phép (FM =0,2 + 0,6 ngay ).
Tai trong thé tich cia b aerdlen:

_ SoxQ _ 459x107x10.000 _,
v 3278

L Akg BODs/m’ngay

. Gid tri n2y nim trong khoing cho phép (L =0,8 + 19 kg BODs/m’ngdy)

11.5.12. B€ lang det 1l

Chc théng s6 thiét k€ dic tming cho bé ling dgx 11 dude thé hién wong Bing
11-11.

Dién tich b& mat b€ l4ng tinh theo tdi trong chitrdn la:

_(Q+Q,)xMLSS _ (416,67 +343,96)m>/h x 3200g/m’ — 8693m’
? L; 4,0kg/m* hx1000g/kgx 0,7

Trong d6: Lg = Tai trong chit sin, kgSS/m” ngay. Chon bing 4 Okg/m’.

A

BANG 11-11. .
Céc thong s§ thigt k& b€ King dgt T

- Tai trong bé m3it Téi trong biin Chién sfin
Loai xi¥ I (m’/m*-ngay) (ke/m’-h) tang chng
Trung binh  Ldnohdt  Trung binh Lén nhAt {m)
Biln hoat tinh 1632 40+48 39+58 9,7 37 + 60
Biln hoat tinh oxy 16=32 40+48 49=68 97 - 37+<60
Aeroten ting cudng g§=16. 24+32 098 +49 6,8 37 =60
Lo sinh hoc 1624 40=48 29+49 78 30+45

RBC:

XEgBOD 1632 4043 39+58 91 30%45

httn://sachxua thuvienso info
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Dudng kinh bé Hng:

D =Jim = Jixssg,zmi =333m
i 7L

Puting kinh dng trung tAm:

d =20%D =02 x 33,3m = 6,66m
chond = 6,6m.

“hon chiéu séu hitu ich bé Iing h; = 3,2m; chiéu cao 18p biin ling hy = 1,2m
va chidu cao bio vé hy, = 0,3m. Viy chiéu cao tdng cdng bé ling dgt Ik:

He.=hy+ b+ hy = 3,0m + 1,5m + 0,3m =4,7m
Chiéu cao 6ng trung tim:
h=60% h. =06 x3,2m=1,92m
Ki€m tra lai thdi gian Twu nudc & bé 14ng:

Thé tich phin l&ng:
v, = %(1::'2 ~d?)xhy = ""-‘:-(353,31 —6,67)%3,2m = 2676,1m’

Thi gian lvn nude:

V 2676,lm"
= = —=35h
Q+Q, (416,67+34396)m’/h

Thé tich phin chita biln:
Vi =A x hy = 869,3m” x 1,2m = 1043,16m’
Thisi gian [tu git bin wong bé:

Ny 1043,16m’ st
Q. +Q. 343,96m’/h +(89,85m Mmgay x 1 ngay/24h)

Ly

o //sachxLia thuvi enso info
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Tai trong mdng ran:
: |
L, =2+Q. _(0000+3259)m Ingay:_ 54 ¢ 3 ngay
axD - Z%333m

Gi4 tri ndy niim trong khodng cho phép: Ls < 500 m/m.ngiy.
11.5.13. Ngin chia bin | | .

Ngin chita bin bao gdm hai ngin: ngin chita bin tuin hodn va ngén chifa bim
dir. Lutu Tugng bin d&n ngan chifa bdn tufin hoan 1a 8255 m*/ngay, hrdng bin
chdy tran sang ngin chifa biln du 12 89,85m’/ngay. Thi gian hiu tai agin chifa
bdin tudn hodn 1a 10 phiit vi thai gian lvu tai ngin chifa bin du 1 5 gid.

.Thé tich ngin chfa biln tuan hodn:

v, = 8255

x]ﬂ=5?,32m3

24'%

Thé tich ngin chia biin dar:

V2 =89,55% 524 = 18,6 m’
Kich thudc ngén chifa biin tuZn hoam: LxBXH=6,5%2,4%X4 m
Kich thidc ngin chifa biin dw: Lx BxH = 24X 24x4m

11.5.14. B& nén bin

BE nén bitn ¢6 nhiém vu 13m gidm dd §m cita bin hoat tinh du & bé 1dng dot
II tir 99.2% xudng 95%. Chon kidu b€ ly tim ¢6 hé théng gat cin. Bdn tix b&'
ling dgt I dugc tdi sit dung nén khéng cAn phéi xi¥ 1§. Ludng biin dir cin xit 1y
mbi ngiy 85,95 m°/ngay.

Gi4 sif néng 45 biin vio bé Hng 2,5g/L. Dién tich cia b€ nén bin ly tim duge
tinh theo cOng thifc:

L EER . [ W

'Tq, 05%24
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Trong 86: g, = Tii trong tinh to4n 1én dién tich mit thodng cda b€ nén bin, m*/m’ h;
ding v4i ndng 45 bin 2,58/, go = 0,5 m’/m" h,

Pudng kinh clia bé nén bin ly tim dugc tinh theo cong thifc:

D=J4F, =J4x?,2=3m
T T

Chidu cao céing tic clia vilng nén bin:

H=q,xt=05x8=4m
Trong d6; t= Thdi gian nén bin, 8 gid
Chiéu cao t9ng cdng ciia bé nén bin ly tim:

E H..;=H+h;+h1+h;=4+ﬂ,4+ﬂ,3+l,ﬂ=5,'?m
Trong 46: He

= Chifu cao tdng chng cha b nén biin, m;
h = Khﬁngdnhﬂmﬁcnﬂﬁcd&'nﬂ:inhhﬁ, hy=04m;
h, = Chiéu caoldp bitnva ldp dit thi&t bi gat bitn d ddy, b, = 0.3m (dng
v6i bé théng thanh gat biin) :
hy = Chiéucao tinh ti¥ ¢iy be d€n mic bim, hy = 1,0m.

Téc db quay ciia hé théng thanh gat 14 0,75+ 4 1" (khi ding bom bitn: 1h)

D6 nghiéng & ddy b€ nén bin tinh tir thanh b€ d€n hd thu bin khi ding hé
théfng thanh gat, i = 0,01.

Biln di nén dudc xd dinh ky dudi dp lrc thiy tinh 0.5 + 1,0m.
Nu6e sati khi tich bin tf chiy trd lai him bom dé 6&p me xit 1y mét 1an nita.

11.5.15. Loc ép day dai

Luu ludng cin dén loc ép day dai:
100 —P, 100992 con 3
= =358 =0,573
B =970 op, 7 10005 D

‘Gid sit ham ludng biin hoat tinh sau khi nén C =50 kg/m’, lugng cin dua dén
may loc €p ddy dai la:

httn://sachkuathuvienso info
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0= C %y =50 % 0,573 = 28,65 ke/gid = 687,6 ke/ngdy

My ép lam viée 8 gidifngly, 5 ngdy/tudn, khi d6 higng cin dura d€n méy trong
01 tudn 12 687.6 % 7 = 4813,2 kg. Lutdng cin dua dén mdy trong 01 gis G=
4813,2/(5% 8) = 120,33kg/gid. -

T&i trong ciin trén 1m rong cba bang tai dao dong rong khodng 90 =680 kg/m
chidu rong bang.gid. Chon bang téi ¢6 ning suat 200 kg/m rong gid.

Chiéu réng bang tdi:

G 12033
200 200

b =0,64m

‘Chon mdy c6 chiéu réng bing 0,6 m va nang suit 200 kg/m rng.gid.

‘1 1.5.16. BE khi tring, b€ pha héa chat

Tinh todn nfdng tif nhyf ¢éc chuong trude

11.5.17. Chﬁt dinh dwiéng

Pé qué trinh bin hoat tinh hoat dong tét, yéu cu tj 16 giita BOD: N: P twong

{ing 1a 100: 5: 1, trong khi thyc t€ ¥ 1€ nay la 100: 0,12: 0,48, do 46 bit budc
phii b8 sung chit dinh duGng. Mot s& chit dinh dudng c6 thé sif dung la:

) NH‘CLI KIHPﬂﬂrr"

11.6. MATBANG VA MAT CAT THEO NUGC COA TRAM XU LY NUSC THA

Miit bling 10ng thé tram xi I§ mtéc thii clia Cong ty gify A dudc the hién nhur
rén Hinh 11-5. Mit cit theo nuée qua timg cbog trinh don vi cia ram 2 1y
difde gidi thiéu § Hinh 11-6. :
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xU LY NUGC THAT NHA MAY PUONG

12.1. Gi0I THIEU SO LUGC

Nganh cong nghi¢p mia dudng la mdl trong nhiing nganh céag nghiép chiém
vi trf quan trong trong nén kinh t& muSc ta. Cong nghiép mia dudng tao ra
nhidu ebng in viée 1am cho nhidu ting 16p trong xa hoi Y néng din, cdng
nhan..... Nhin thic duge tim quan trong ndy, nh nuéc da dé ra k& hoach san
xudt 1 triéu tin dudng vi da hoan thanh dudc muc tieu dé ra. Cong nghé sdn
xudt diuttng bao gbm hai doan: cong nghé sin xuit duding thé va duding tinh
luyén.

s Cong nghé sdn xudt dudng thd bao gbm céc bude sau: mia, ép mia, gia
nhiét, k€&t tinh, phin ly va tao thanh duBng tha;

e Cbng nghe sin xudt dudng tinh luyen: rita va hoa tan dudng tho, 1am
trong va Jm sach, két tinh va hodn tit.

Céng nghiép mia dudng & Viét Nam la mét trong nhifng nganh cong nghiép
giy 6 nhiém cao, cdc ngudn 6 nbiém bao gdm: khi thai 10 hoi, bitn loc, nude
thii..... Trong d6, ngudn & nhiém do nudc thai la nghiém rong nhit do luu
lifgng va tdi fudng chit 6 nhiém I6n. K&t qua diéu tra & mdt s0 nha mdy cho
thay 1uu lgng nudc thii déu vugt 3000 m*/ngay. Nutde thai nhd mdy dudng cd
tinh acid, néng 46 BOD; tiY 600 + 900 mg/L, COD tir 1000 ~ 2000 mg/L, SS
290 + 800 mg/L, tdng nitd 10 = 30 mg/L, tong photpho 20 + 40 mg/L (him
fwang chit dinh duBng trong nudc thii khd cao, day 14 diéu thuin Idi cho céc
wu& trinh x¥ 1§ sinh hoe). Pac bist, n€u k€t hp v6i sin xuit cdn thi néng dd
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chit & nhi€m ting cao, BODs 1én d€n hing ngan mg/L. Xi 1y nwc thdi nhi

miy dudng ddi hdi chi phi ddu o va vin hianh I8n. Ddy chinh 1 théch thifc 4o

v8i nginh mia dudng n6i riéng vi nvdc ta n6i chung: 1am sao vira phét wién

sin xudt, tao cong An viéc 1am, phic 1oi x& hdi, vira phai dau nf xit 1y chét

thai bdo vé mbi trudng, chip binh ding phép ludt trong hodn cinh canh trank,
sin xuft thua 16 chung todn nginh. '

122.  NHIEM VY THIET KE

Céng ty Puting X chuy&n sdn xudt dudng va con tf mit o, véi luu hugng nirde
thdi trung binh ngdy dém 1a 3.600 m’/ngdy. Néng do chat & nhifm dic tung
trong ting dong thai, yéu ciu vé& chit lvong nudc thii x4 viongudn ti€p nhin
th€ hién & Bang 12-1.

Yéu ciu tinh todn thi€t k&€ vé mat cong nghé dbi vdi hé thong x¥ Iy nudc thai

cho Céng ty Pudng X v6i nhitng s& liéu da cho, thé hién mat bing va mat cat
theo nuéc cla hé thong xit 1§ nude thdi.

12.3. XAC PINH CAC LUU LUGNG TINH TOAN

Gid st hé s0 gid cao diém K, = 2,1 K&t qud khdo sit tai Céng ty dwde nhﬂ'ng
§0 ligu sau: .

e Lyuluong trung binh ngiy dém: Quesy = 3600m’/ngay

¢ Lo lugng gid trung binh: Q® =150m’h
« Luulwdng gits 16n nhét: ™ =315m’h
e Luuludng gidy 16n nhilt: g, =0,0875m’s

Tram x¥ 1§ lam viéc 3 ca (24h/24h), vy luu ldng bom bing lvu lugng trung
binh gid.

Q, = Q" = 150m’/h
124. CONG NGHE XU LY NUGC THAI
Dua vao thinh phén, tinh chat nudc thii ddu vao, yéu ciu vé chat lugng nide

thai sau x& 1 va dién tich mit bing, s¢ dd tinh todn cong nghé hé thong xif iy
nude thii dude lra chon nhy trén Hinh 12-1.
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BANG 12-1

Thiinh phén va tinh chét mtée thai Cong ty Pudng X
Thomgss " Pauvao Micdaxitly
pH 4-9 60+85
BOD; tong, mg/L 2759 <50

COD, mg/L 5200

S, mg/L 623 < 100

Téng Nitd, mg/L 154 £33

Téag P, mg/L. . .55
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BANG 12-2.
Céc théng s6 thiét k& va kich thude song chiin rdc
TT Thong s& : Ponvi  Gidtri
1  Toc d6 dong chiy trong mudng, v m/s 0.6
2 Luulugng gidf 16n nhit, Q™ m¥h 315
3  Kich thide muemg, B % H:
4 Chicu rdng, B mm 500
P sdu, H mm 700
Chiéu czo 18p nutdc trong mudng, h mm 292
5 Kich thufc thanh, b x d:
6 B& rong, b mim 8
Bé diy, d mim 20
Khe hé gilfa chc thanh, w mm 2
7 SoOthagh . n thanh 25
8\ Vin tbc dong chdy qua song chin, V mfs 0,99
9  Tén that 4p Iwc qua song chin, hy mm 46,6

12.4.2, Him tiép nhan — bom mudc thai

Cic thong s6 thi€t k€ va kich thuGc ham ti€p nhin — bdm nudc thii dude ghi- .
trong Bing 12-3. |

N
L] 2 8 —>
lr
12
HINH 12-1.
Sg 43 tinh tosn cong aghd xif i¥ nudc thii Cong ty Budng X.
~-BE —B& diéu hda
| - Songchinric 2~ Hothu 3 Hiiing 4
5— BE UASB 6 — BE acrdten 7 —BE ldng I 8 — Ngan khi tring

g — B& thu bin 10 — BE& nén bin 11 - Snphdibiin 12— B&irdc
13- Mdy hdikhi a-Bintpinhodn b-Binhoattinh  c—Bindv
d - nodctichbin K, -~ Khinén N — X3 ngudn ti€p nhin

n — Nitde thii Céng ty Pudag X

12.4. TiNH TOAN CAC CONG TRINH PON V| XU LY NUGC THAI

12.4.1. Song chin ric thd

Song chifn réc tho dAt truéc him bom tiép nhin d€ loai bd céc tap chilt 6 kich
thuide 16n. Tinh todn song chin ric dudc tién hink nrong 1o nhy § cdc vi Ay
trde. K&t qui tinh todn dugc thé hién rong Bang 12-2.

BANG 12-3. : :
Céc thong s& thi€t k& va kich thitéc him bom ti€p nhén
TT Thingsd Ponvi Gidtr
1 Lo ludng git Ion nhil, Q" m’/h 315
2  Thoi gian lou nudc, t phuit 10
3 Thé tich him bom, V . m’ 52.5
4  Chiéu siu hitu ich, h m 3,5
5 Kich thitdc him bom (L x B = H):
Chiéu dai, L m 5
Chiéu rong, B m 3
Chiéu sau tdng céng, H m 3.8

12.4.3. Bé lang dot mét

Chon bé l4ng dgt I 13 bé Hng ly tim. Céc théng s6 cd bin phuc vu cho tinh

104n b€ ldng ly tim dgt I dude gidi thiéu & céc chuong trude.

e R T
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Gia sif tai tn;r'sng bé mit thich hgp cho loai can tudi nay ia 35.m3imz-ngfay. Tinh
to£n tfong t nht 8 cic chudng trude, k&t qua tinh todn thiét k€ b€ ldng dgt I
dugc thé hién 8 Bing 12-4.

BANG 12-4. |
Chic théng s thiét k& va kich thudc be King dgt I
— e ——————
TT Thongsd Donvi Gidtri
{  Thoi gian Ivu miGe : g:-:‘.i I;B;
2 Tiitong bé mit m ;‘m ngay .
3  Taitrong méng {ran m /mngdy :
umg tAm:
! 6: imﬁng kinh | m 2,14
& Chiéu cao ‘m 1fz
Chigu sau H ctia bé 1ing m '57
Puding kinh D clia b 14ng m 1{3’3é
Do doc ddy | | ﬁmm."m .
Téc do thanh gat bin _ vong/phit 0,

Lugng bdn tidi ¢6 khd nang phan hity sinh hoc KgV;SS!ngﬁy 10934
Lutu ltgng bin tud can x4 19 m’/mgay 19.6

3

6

7

B

9  Ludng bim tich sinh ra mii ngay KgSS/ngay 14578
10

1 I- = ca—
12.5.4. BE diéu hoa

Gi sif thei gian lwu nuée cin thigt dé dicu hda lun ludng 1 5 gids. Tinh todn .

teong bt nhy & cdc chudng tnide. Cdc théng s& tinh todn thigt k& va kich thudc
bé diéu hoa dudce ghi § Bdng 12-5. :

BANG 12-5. .,,

C4c thong s& thi€t k€ va kich thudce bé diéu hoda

TT Thongss - " Ponvi  Giatri

1 Luu lugng gid trung binh, Q,° | mz_?h 150

2 Thai gian lvu nude, t ‘ gne 5

3 Thé tich htu ich, W m 750

4  Chigusiubfich, b m 45

5 Kich thudc (midt bing hinh chif nhar):
Rong, B - m 11,5
Dat L m 14,5
Siu tong cdng. H g ::1 4.8

6  Tdc (b khinén d€ xdo won hurT. phiit 15

7 Luong khi nén cdn thift d€ xdo dn m fphiit 1 1,25
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12.5.5. BE UASB

Gi st ring sau khi qua song chin réc, bé 1ng c4t théi khi, bé ldng dot I, ham
lvdgng COD gidm 40%. Néng d6 COD vao b€ UASB 12 3120mg/L.

_ Thte nghiém trén md hinh pilot rit ra dtgc ket qud nhu sau:

e Bin nudi cdy ban dau Iy 1ir bin ciia b€ phan hiy ki khi tf qud trinh xi 1§
nudc thii sinh hoat cho vio b€ v8i him ludng 30 kgSS/m®, ¢6 Y = 0,06
gVSS/gCOD, k; = 0,03 ngay™, 0. = 50 ngiy;

e Tilé MLVS/MLSS ciia bimm trong b&é UASB = 0,75;
e Téi trong bé mat phin Hng [2,5m /m.ngay;

o O tdi rong thé tich L, = 3kgCOD/m* ngay, hiéu qui khit COD dat 75% va
\ BOD; dat 80%;

e Lugdng biin phan hily ki khi cho vio ban ddu c6 TS = 7%;

Tinh todn thi€t k& bé UASB dudc tién hinh twong ty nhy & chuong 10, K&t qui
tinh todn duge thé hién trong Bang 12-6.

12.5.6. B€ aeréten (biin hoat tinh)

Ham lugng BOD; vao bé aerbten 13 414mg/L (hiéu qud khit BOD qua bé diéu
hoa, ling 12 25%, UASB 13 80%).

Gia sit theo k&€t qua thyc nghiém tim duge cdc théng s& ddng hoc nhut sau;
K, =45mg/l: Y =045mgVSS/mgBODs; ki=0,04 ngiy™

C6 thé 4p dung céc diéu kién sau d€ tinh todn qud trinh bin hoat tinh xdo wén
Hoan todn: '

e
-

Tves MLVSS/MLSS = 0,75;

Him lrdng bdn tudn hoin C, = 8500 mgSS/L;

Ham ludng biln hoat tinh trong bé aerbten MLVSS = 3000 mg/L;
Th&i gian huu bion tung binh 8. = 10 ngay;

Nude thii sau 1ing II dat tidu chuin-loai B, BOD; ddu ra 50mg/L, SS
62mg/L,, trong d6 ¢6 65% cin dé phén hity sinh hoc;

s W

htto-//sachxua thuvi enso. i nfo
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6. T§ s6 BODyBOD, =0,68; _ | BANG 12-7.
' Théng s6 thi€t k& va tinh todn bé bim hoat tinh xdo trfn hodn toin
Z i giita BOD: va BODy la 0.68; i g PP—— - _
7. He 5 chuyén doi gl ? TT Thongso Do vi Gis tri
¢ Him lugng bin hoat tinh ldng & dudi ddy bé I4ng c6 ham lugng chit rén i Hiéuqudxily % 30
0.8% va kbdi htdng rigng 12 1,008ke/1; 2 Thé tich bé m 1554.5
: : 3  Thdi gian lun nudc gidy 1036 -
9. Hiéu suit chuyén héa oxy cia thi&t bi khuy&ch tén 1a 9%, h§ s6 an toan 4 Kich thudc bé:
1.{1'-' S0 don nguyén cdi 2 -
L Chicu dai m 22
0. Oxy chiém 23, 2% l:rnng lugng thé tich khﬁng khi va khdi ludng neng cla Chidu réng 2 38
khi 12 1,2kg/m’ | Chiéu cao hitu ich - 42
khong ’ : ; Chi&u cao bdo vé m 0.5
Tinh toin wong tyf nhy chuong 9 va 1l, k&t qui tinh todn dudc th€ hién trong _ 5  Ludng bon dirtheo VSS keVSS/ngay 450
Bine 127, : ‘ 6  Lucng ban sinh ra theo 58 kgSS/ngay 600
& - _ . 7 ~ Ludng blin dif c6 kha nidng phan hﬁ}’ kgVSS/ngay 382.5
BANG 12-6. | ' sinh hoc can x{r 1y
Théng s& thiét k& va tinh todn bé UASB : 8  Luu hrong bitn d cdn xi Iy m’ingay 63.2
- p— e ————————————e—— - _'_____-_-__-Ii-._-_ : g H& 50 nlgﬂ hodn {],ES
TT Thongsd Bon vi Gia try 10 Nhucduoxy keOy/ngay 14595
1 Dién tich bé mit phin lang 288 - 11 Lugng khong khi cin thigt m"‘f_phﬂt 52.8
3 Thé tich ngéin phin fng m’ 1728 | .
B B né‘nl:;h; ; e cdi 8 12.5.7.B€ ling dot 1l
C!'néu dai i 6 i o i3 Y : <
Chidn 16 il 6 : Chon b€ ling dgt 11 12 bé Hng ly tim. Tinh todn bé ling dot IT dudc tién hanh
Chiéu nano*g m 7.8 ' ufong W nhy & chuong 9 hodc chudng 11 véi lwu ¥ chon 1ai trong chdt rin [a
4  Kichthue phéu thu kii: 5.4kg/m".h. K&t qui tinh todn bé ng dot I the hign trong Bang 12-8.
§d lugng il i f | :
Chiéu dai m 7
oy rﬁ;g = 49 12.5.8. Ngin chiia bin
> Pfgéu e = 15. | Ngin chifa bin ¢é nhiém vy luu bun trudc khi bom chuz,ren qua bé nén bin.
3 Cn n phoi: |
g phd SR c4i/don nguyén 12 | C;hu-n th&fi gian Ivu tai ngin chifa bun tuan hoiin1a 10 phit. The tich ngﬁn chiia
Dién tich mdi diu _ m 3 i biln: :
6  Ludng bin nudicdy ban diu Tan 15428 63.2
7 Ludng sinh khi sinh ra mi ngay kgVS/ngay 202 _ v, =22 10=105m’
8 Ludng khi métan sinh ra moi ngay m;’ngiy 12032
9  Ludng bin dv moi ngay m/ngay 8,98 | . )
10 Ham lugng COD diura mg/k. 781 | Chon kich thudc ngin chifa bin: LXxBxH=23 x23x2m.
W 414-_.— r
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BANG 12-8. - |
Cic théng s6 thiét k& va kich thudc b€ dng agt 1
"IT Thongss : Boh vi Gid mi
1  Thdi gian [ nudc gidy 33
2 Tii rong chilt rin kgfm*-h 5.4
3 Tairong mdng tran - m'fm-ngay 132.2
4 6113 rung Sm:
+ Puing kinb m 3.26
+ Chiéu cao m 1.8
5  Chifusin Hclia b€ ling m 4.8
6 Dubng kinh D ciia be ling m 16,3
7 DPddéc ddy - mm/m 80
8  Toedo thanh gat bin ving/phiit 0,04
9  Thdjgian luy bin Gids 2,32
12.5.8. B& nén bin diing

Chon loai b€ nén bin dimg, bin tif b€ Hng dt II duge dua dén bé nén bin
nhim lam gidm d% 4m xudng con khodng 96 + 97%. Cédc thong sd tinh todn

thit k& bé nén bdn ditng dude x4c dinh nhif sau:

s Ludng bim dif: g = 63,2m’/ngdy;

¢ Vin tic ling: v, =0,1m/s;

¢ Vin t8c biln frong Sng trung tdm; v, = 2010m/s;
e Thdi gian ng bin: t, = 8 gids.

Dién tich hifu ich ciia b€ nén biin:

ql:li= 63,2111}[}” =T,3ﬂ11
v,  0.1x3600%24

A=

Dién tich 8ng trung tAm ciia bé nén bin:

Qea _ 63:2x1000
v, 20x3600x24

A= =0,04m’

Dién tich tdng cong clia be:

A=A +A,=73+004=734m"

5 FEski L B U T TR W e

A AR TN iy i gy,
L3
[

-
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Puing kinh bé nén bin:

n:Jim, =‘jix?,34mz =3m
' T g

Putng kinh dng trung tim:

d= Jix A, = Jix 0.04m* =0,23m
T b/ 4

Puting kinh phan loe clia Gng trung tim:
| dy=135d=031 m
Puting kinh tdm chin:
ds 134, =1.3x031=04m

Chiéu cao phﬁI; ling cia bE nén bim:
hy=vy % tp x3600=0,0001 x8 x3600=2,88m

Chon h; =2.9m. »

215

Chigu cao phin ldng véi géc nghiéng 45°, duting kinh D = 7,5m vi duiing kinh

ciia dinh ddy b€ 13 1,2m sé& bing:

D 12
h,=——*=315m
T

Chi€u cao phan biin hoat tinh d3 nén bimn:

hy=ha=hy—hy=3,15-03-03=2,5m

Khodng cdch tir ddy ong loe dén tim tim chin, by = 0,3m;

Trong d&5: - hy
g Chicu cao ldp trung ho#; he =03m.

Chiéu cao tong cing cia bé nén biin:

H=hy +h +b3=29+3,15+04=645m
Trongd6 by = Khodng cich tit mifc nude trong b d&n thich bé, hs = 0,4m.
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Nue tch ra fit b& nén bin ditge din lai bé aerdten d€ ti€p tuc X Iy

Ludng bim thu dugc sau khi qua bé nén:

_100-992
] =g T00—96

= ﬁs.zﬂf =12,64m’ngay

12.5.9.53n phoi bin

Bin twdi iy b 1éng dot I vA bin oy bé nén bin dude dan vao sin phoi bin 4€
lam rdo nuge. Ludng cin dua dén sin:

Q=0 +Qu=10,6+12,64 =3224
Gid sit xi nghiép thdi gian 1am viéc ciia cong ty trong 1 nam 1a 300 ngay.

Dién tich hifu {ch clia sin phdi bin:

. 300Q _ 300x32,24 _1535.20°
goxn  L3x42 :

Chia sin phdi bin ra lAm !D'ngﬁ dién tich mdi ngin 12 153,52. kich thudc
moi ngin: L xB =17 x9m.

Dién tich phu ciia sin phdi bin (dudng x4, muong, méng) 1iy bing 20% dién
tich sén phdi bin:

F,=02 x 15352 = 307m’
Dién tich tdng céng clia sin phdi:
B=f, + Fy = 1535,2 = 307 = 18422 m®
Licing bin bdn phdi 1Y 46 &m 96% dén 75% trong mét ndm 13:

100-96
100—-75

W =300Q =3le}x32,24% =154752m’
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Khodng 20 + 30 ngay xa bin mt lin, bdn kho duge thu gom bing gau hodc
m4y, lugng bin nay c6 thé k&t hdp v6i ba bin sinh ra tr khiu sin xvat duding
d€ 1am phén vi sinh.

12.5.10. Ngiin khir trimg, b€ pha hda chat

Tham khio cdc chuong trude.

12.6. MAT BANG VA MAT CAT THEO NUGC CUA TRAM XU LY NUGC THAI

Mit bing tng thé tram xit 1f nudc thii cda Cong ty Budng A duge th€ hién
trén Hinh 12-2 vi mat ¢4t theo nuc qua ting cdng trinh ddn vi cha tram XU 1y
nwdc thii duge thé hién rén Hink 12-3.
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TAI LIEU TIENG VIET

1.

2.

6.

{ 2m Minh Trift, XiZ & nudc théi — Tinh todn thiét ké cdc cong trinh.,
Trudng Pai hoe Xiy dyng Ha Noi, 1974. | -

Trin Hi€u Nhug, Lam Minh Triét., Xi ¥ nudc thdi., Tridng Pai hoc Xdy
dng Ha Néi, 1978, o

[4m Minh Triét va cong sv., Xdy dung va dp dung mi'il sé qui trinh cong
nght dién hinh dé xit 1y 6 nhiém nudc, khi tgi mot 50 ¢o s va khu .;-:sng
nghigp d cdc tinh phia Nam., Bio cdo khoa hoc 2 tai cdp nha nudc ma s6
KT. 02-04, 1995. o '
Lim Minh Tri€t va cong s\, Nghién cdu cdc gidi phdp ﬁ'd.'-‘lﬂ E::aa mﬁi
trudng tai mGt s6 khu dd thi va khu cong nghiép trong didm tai thanh phi
HE Chi Minh va cde viing ldn cén., Bdo cdo khoa hoc dé i cdp nha nudc
ma s& KHCN 07-10, 1998. o R
Lam Minh Tri€t v& cong sv., Nghién cifu thanh phan va tinh chdt mmi rhm'
d5 thi phuc vu qui hoach thodt nudc va xi I¥ mdc thii Thanh phd Ho Chi
Minh.. Bio cio khoa hoc d& 1i c&p thanh phd, 2000. | o
Trink Xudn Lai., Tinh fodn thiét k€ cdc céng trinh x Iy niasc thdi., Nha
Xudt bin Xiy dung, 2000. -
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10.

11.

Jacovlep C, P Karelin J.A., Thodt nudc va xit Iy nude thdi, Maxcdva, 1996.
Metcalf and Eddy, Wastewater Engineering Treatment and Reuse. Fourth
Edition, Mc Graw Hill, 1991. 3
Design of munitvipal waste water treatment plants (Fourth Edition)

ctice 8 ‘
Eﬂf‘ﬁmﬁu: 1;15:;3 report on Engineering Practice No.76 Vulflfne 1,1998
Operation of municipal wastewater treaiment plants (Fifth Edition)
Manual of practice — MDP 11 volume |
Water Environment Federation. .
Ron Crites, George Tchobanoglous, Small and Decentralized Waste water
management systems. Mc Craw — Hill Series in water resources and
Environmental Engineering, 1998.

12. W Wesley Eckenfelder, Industrial Water Pollution Control, 1989.
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. XU LY NUGC THAI BO THI VA CONG NGHIEP
| L.Am Minh Triét * e

NHA XUAT BAN
PAI HOC QUOC GIA TP HO CHI MINH
EP 6. P. Linh Trung, Q. Tha Pic, TPHCM
DT: 7242181 + 1421, 1422, 1423, 1425, 1426
Fax: 7242194; Email: vnuhp@vnuhem.edu.vn

* WK

- | Chiu grach nhiém xudt bdn
PGS-TS NGUYEN QUANG DIEN
Bién tdp
NGUYEN HUYNH
Sta bdn in
NGUYEN TIEN NAM
Trinh bay bia
NGUYEN THANH HUNG

- - e -

In 500 cudn, khd 162 x 22,9 cm, tai NHA IN PHQG-HCM. Gidy CNDKKHXB 56
19/420/XB-QLXB do Cuc Xudt bin cdp ngay 22/4/2003. Gidy trich ngang
KHXB s& 691/KHXB ciia NXB TH TP.HCM “edp ngay 20/12/2005. In xong
vi ndp luu chiéu thdng 2/2006.
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