Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Chuong 6

TINH TQAN THIET KE?
TRAM XU LY NUOC THAI

6.1 TINH TOAN HE THONG XU LY NUOC THAI THEO PHUONG AN 1
6.1.1 Tinh Toin Song Chin Rac

Bang 6.1 Cac thong s6 ban dau phuc vu tinh toan

Thoéng s6 tinh toan Gia tri ing voi luu lugng

Quin=2341/s Qw=57861/s Quax = 95U/s
Do dbc thuy luc i 0,004 0,004 0,004
Chiéu réng muong dan B (m) 0,4 0,4 0,4
Do day h (m) 0,28 0,4 0,58
Van to¢ v (m/s) 0,75 0,9 1

Nguén: Uyén. T. H, 2003, Céc bang tinh thuy luc cong va muong thoat nudc.
a) Nhiém vu:

Song chin rac duge dat trude hd thu, nhiém vu gitlr lai cac chét rin c6 kich thudc 16n nhu : nhanh
cay, vai vun, bao nilong,...tranh gay nghet bom hay céan tr¢ cac cong trinh xtr i phia sau.

b) Tinh toan:

Chiéu sau cta 16p nudc & SCR 13y bang d6 day tinh toan & muong dan:
hi = hmax = 0,58 (m).

S6 lugng khe hd qua SCR dugc xé4c dinh theo cong thirc:

K
n=—1"2:_ (Ha, 2006).

Vl‘t x hl X

Véi:
- q: luu luong 16n nhét cua nude thai, g = 0,095 m3/s.
- vy van tde nude chay qua SCR, chon v=1m/s (0,8 m/s <v < 1,0 m/s).
- hi: chiéu sau 16p nudc qua SCR, hy = 0,58 m.
- b: khoang céch giira cac khe ho, chon b=0,016 m
- K hé s6 tinh dén murc dd can tro dong chay do hé¢ théng cao rac cua SCR, léy Kz =1,05.

gxK,  0,095x1,05
v, xhxb 1x0,58x0,016

Suy ra: n = =10,75 = 11(khe).

SVTH: Huynh Truong Khoa 6-1



Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Chiéu rong ciia song chén rac: B, =s5(n-1)+1xn=0,008x(11-1)+0,016x11=0,256(m)
Trong d6: s 1a bé day ciia mdi thanh song chan rac, s = 0,008(m).
Van téc dong chay:

g™ 0,034

y = = =0,47 (m/s) (Ha, 2006).
B xh.  0,256x0,28

Nhan xét: vim > 0,4, thda man yéu cau.

2
2 r 7 V
Ton that ap lyc ¢ song chanrac: h, =§ 2“"“ x K,

Trong do:

+ Vmax 12 van toc cuc dai qua song chan rac, vmax = 1 m/s;
+ K 1a hé s6 tinh dén sy tang ton that do rac vuong & song chan rac, Ky =2 — 3, chon
Ki=3;

, s
+ & 1a hé so strc cén, é:Bx(Tj sina. ;

+ P 1a hé s6 phu thudc tiét dién ngang cua thanh song chin rac, theo bang chon p =
1,83;
+ a 12 soc nghiéng cua song chin rac so v6i dong chay, a = 60°.

4
0,008 \?

%
E=1,83x x sin60° = 0,629
0,016

2
—h, =0,629x— 320,096 (m)

2x9,81

b

V6i t6n that hser = 0,096 m nhé hon so vé6i tiéu chuan thiét ké song chin rac xu 1y nudc thai
hse=0,10 — 0,40 m (Di€u, 2005) nén khong gdy anh hudng dén qua trinh hoat dong cua song
chan rac, do do gia tri hser= 0,096 m 1a théa man.

Chiéu dai cia song chan rac

Ta co song chén rac dat nghiéng mot goc 6 = 60° so véi phuong ngang, chiéu cao xay dung cua
muong dan H = 1 m, suy ra chiéu dai ciia song chan rac Li nam trong budng dit song chin rac
duoc tinh nhu sau:

H 1  1x2
sind sin60° /3

L = =1,15(m)

Chon chiéu dai phin muong dit song chén rac 13 1,5 m.
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Luong rac sinh hoat gitr lai trén thanh chén rac

- axN _ 8x2350 —0,05(m’ / ngd)
365x1000 365x1000

Trong do:
- a 1a luong réac tinh cho dau ngudi trong nim (I/ngudi.ndm), theo diéu 4.1.11 — Tiéu
Chuan Xay Dyng TCXD 51:84. Vi chiéu rong khe ho cua cac thanh trong khoang
16 — 20 mm, chon a = 8 (I/ngudi.ndm);
- N1a s6 nhén vién, cong nhan 1am viéc trong Khu Lién Hop (nguoi).

Trong luong rac sinh hoat ngay dém duoc tinh: P=W _xG =0,05x750 =37,5(kg / ngd)

Trong do: )
- W: 1a lugng réc lay ra tir SCR, Wr = 0,05 m3/ngd; ‘ q
- G 1a khoi luong riéng cua rac thai, G = 750 kg/m? (theo diéu 4.1.11 — Tiéu Chuan
Xay Dung TCXD 51:84).

Luong réac sinh hoat trong tirng gio ciia ngay dém:

Py =(P/24) x Kn=(37,5/24) x 2 = 3,125 (kg/h).

Trong d6, Ku: hé s khong diéu hoa gid, 14y Kn = 2.

Luong rac san xuat 2 (kg/h) (gia dinh)

Lwong rac giir lai trén thanh chin rac = 3,125 + 2 = 5,125 (kg/h)

Bang 6.2 Cac thong s thiét ké song chin rac

STT Théng sb Pon vi Gia tri
01 | Luu lugng thiét ké m¥/s 0,095
02 | Do doc thiy luc i - 0,004
03 | Chiéu rong muong din m 0,4
04 | bo day WH m 0,58
05 | Van toc um m/s 1
06 | Goc nghiéng dat song chin rac - 60°
07 | S6 luong khe khe 11
08 | Chiéu rong mdi khe m 0,016
14 | Chiéu dai SCR m 1,15
15 | Ton that ap lyc qua SCR m 0,096
18 | Chiéu cao xay dung m 1
21 | Luong réac lay ra trong timg gid kg/h 5,125
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6.1.2 Tinh Toan B¢ Gom

a) Nhiém vu :

Thu gom nudec thai tir cac noi trong nha may vé khu xur 1i nude
b) Tinh toan :

Chon thoi gian luu nude trong hd thu t = 15 phat
Thé tich hAm bom tiép nhan W = Q" xt=2340,5 xé—g =85,125(m)

Trong do: )
- Qmax" 12 Luu luong nude thai 16n nhat theo gio, Qmax = 340,5 (m*/h);
- t 1a thoi gian luu nudc, t = 15 phat;

Kich thuée bé

Chon chiéu cao 16p nudc trong hd thu hy =2 m, chiéu rong B = 5 (m) suy ra chiéu dai bé:

_ W 80,125
h,xB

=8,0125(m) ~ 8(m)

Do chiéu sau 16p nude cia tuyén dng cudi cung trudce khi vao hd thu bang 5,56m, nén do sau tir
mat dat dén muc nudc trong ho thu bang 5,56 m. Chon dd cao phan thanh bé nam noi trén mat
dat bang 0,5 m.

Chiéu cao xay dung ctia hd thu 4, =5,56+2+0,5 = 8,06(m)

& h
Vo1 Q..

=340,5(m’ / h)

Chon bom c¢6 cong suat O = 349,
0,75

b

= 454(m’ / h) v6i 0,75 1a hiéu suat ciia may bom.

Chon 3 bom luan phién, 2 bom hoat dong, 1 bom dyu phong, mdi bom c¢6 cong suét Q=227m’h

Bang 6.3 Cac thong s thiét ké ctia h thu

Stt | Cac thong sb tinh toan | Ky hiéu | Ponvi | Giatri
1 | Thé tich A m’ 80,125
2 | Chiéu dai L m 8
3 | Chiéu rong B m 5
4 | Chiéu cao 16p nuéc ha m 2
5 | Chiéu cao xay dung hxd m 8,06
6 | Thoi gian luu nude t phut 15
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6.1.3 Tinh Toan Bé Ling Cat

a) Nhiém vu:

Léng cat hat cat ¢6 kich thudc dé dam bao an toan cho cac cong trinh xtt 1y tiép theo
b) Tinh toan:

Bé lang ngang duogc thiét ké véi luu lugng gio 1on nhat Q" =208,3 m’/h

Thé tich téng cong cua bé lang cat ngang

Q8 xt 2083x15
60 60

52m’

Trong do:
Q" 1aluu lugng gid 16n nhit, O

max

" =208,3m’h

max

t 1a thoi gian luu nude trong bé, chon t = 15 phut
Dién tich mat cit ngang cia bé ling cat ngang

Fo= 22 54
H 15

Chiéu rong bé ling ngang
BxL = 34,7 m?, chon B =2,9 (m), L = 12 (m)
Luong cat trung binh sinh ra moi ngay

_ 05" xq, _5000%0,15

f =0,75m’/ngd
1000 1000

qo: lugng cét trong 1000 m® nude thai, qo = 0,15 m? cat/1000m?>
Chiéu cao 16p cat trong bé lang cat trong mot ngay dém

L _Woxt_075x15
“ LxB 12x2,9

0,3(m)

Trong do: t 1a chu ky x4 cat, chon t = 15 ngay
Chiéu cao xay dung bé ling cat ngang

Hy=H+he+Hp=1,5+03+0,3=2,1(m)
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Bom Cit
Str dung hé théng bom chim dé thu cat. Dy = 100
Tinh Todn Sin Phoi Cit

Nhi¢m vu cta san phoi cat 1a lam rdo nudc trong hon hop cat - nudc dé dé dang van chuyén cat
di noi khac.

Dién tich hitu ich cta san phoi cat

_W.x365 _0,75%365
h

F

=54,75(m*)

Trong do:

h: Chiéu cao 16p bun cat trong ndm, h =5 m/nam Quy pham 4 + 5 m/nam.
We: lugng cat sinh ra hang ngay

Kich thuéc bé: L x B=8 m x 6,84 m

Bang 6.4 Két qua tinh toan bé ling cat ngang

Théng sb Pon vi Gia tri
Thé tich tong cong BLC m’ 52
Dién tich BLC m? 34,7
Chiéu rong BLC m 2,9
Chiéu dai BLC m 12
Lugng cat sinh ra m*/ngd 0,75

Chiéu cao 16p cat m 0,3
Chiéu cao xdy dung m 2,1
Dién tich san phoi cat m’? 54,75
m
m

Chiéu rong sin phoi cat 6,84
Chicu dai san phoi cét 8

6.1.4 Tinh To4n Bé Piéu Hoa

a) Nhiém vu:

Luu luwgng nude va nong do chat ban trong nudc do nha may thai ra thay doi theo gio nén bé
di€u hoa c6 nhiém vu di€u hoa luu luong va nong do chat ban cho tuong do61 6n dinh cho cac qua
trinh xtr 1i sau nay

b) Tinh toan:

Bé dit sau bé lang cat, trudc bé ling dot 1. Trong bé c6 hé thong thiét bi khudy tron dé dam bao
hoa tan va san déu nong do cac chat ban trong toan thé tich va khong cho can lang trong bé.
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Thuyét minh d6 an t5t nghiép

Xac Pinh Thé Tich Bé Piéu Hoa

GVHD: TS. Huynh Ngoc Phuong Mai

Luu luong nudc thai tir hé thdng thu gom chay vé nha may xu 1y thuong xuyén dao dong theo
cac gio trong ngay. Bang bién thién luu lugng vao va ra beé diéu hoa theo cac gio khac nhau dugc

trinh bay trong bang

Bang 6.5 Bang téng hop luu lugng nudc thai

Luu lugng Luu lugng B¢ dicu hoa
Gio trong nudc thai %Qnea Nudc ra TS 0 N0
ndy (K=1.25) g % Ound Vao %Qned Ra%Qngd Con%Qned
0-1 2,44 4,17 1,73 8,25
1-2 2,44 4,17 1,73 6,52
2-3 2,56 4,17 1,61 4,91
3-4 2,72 4,17 1,45 3,46
4-5 2,44 4,17 1,73 1,73
5-6 2,44 4,17 1,73 0
6-7 6,25 4,17 2,08 2,08
7-8 6,11 4,17 1,94 4,02
8-9 6,11 4,17 1,94 5,96
9-10 6,11 4,17 1,94 7,9
10-11 6,39 4,17 2,22 10,12
11-12 6,81 4,17 2,64 12,76
12-13 6,11 4,17 1,94 14,7
13-14 6,11 4,17 1,94 16,64
14-15 3,75 4,17 0,42 16,22
15-16 3,67 4,17 0,5 15,72
16-17 3,67 4,17 0,5 15,22
17-18 3,67 4,17 0,5 14,72
18-19 3,83 4,17 0,34 14,38
19-20 4,09 4,17 0,08 14,3
20-21 3,67 4,17 0,5 13,8
21-22 3,67 4,17 0,5 13,3
22-23 2,50 4,17 1,67 11,63
23-24 2,44 4,09 1,65 9,98

Dua vao bang thong ké luu luong ta co:
Qmax = 16,64%Qngd.
Qmin = 1,73%Qngd.

Thé tich bé diéu hoa duoc tinh nhu sau:

_ erz‘lax XQngd _ 16, 64X5000
100 100

v, =832(m’).

Pé dam bao hé théng hoat dong hi€u qua, cting nhu cho thiét bi thdi khi hoat dong an toan trong
bé diéu hoa c6 phan thé tich nudc dém. The tich nude dém lay bang 20% thé tich dicu hoa (Lai

va cong su, 2005).
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Tbong thé tich bé la:
V = Van + Va =832 + 832 x 20% = 998 m°.
Xac dinh kich thuéc bé diéu hoa

Thiét ké mot bé didu hoa co dang hinh chit nhat. Chiéu cao 16p nudc 16n nhat: h_ = 4(m).

Dién tich bé mat bé: F = hL = %8 =249,5(m*)
Chon chiéu dai bé: L =20 (m); Chiéu rong bé: B = % = 292‘:)’ S 12,5(m)

Chiéu cao bao vé &,, = 0,5(m)
Chiéu cao tong cong: H = h+h,, +h, =4+0,5=4,5(m)

Dé kiém tra xem bé diéu hoa co can hé thong thdi khi hay khong ta phai st dung s6 liéu vé thoi

gian luu nude dugc tinh nhu sau: HRT = Vo = 832 =4(h)
O, 2083

Trong d6: - Van : thé tich bé diéu hoa, Van = 832 (m?);
- Qrp : luu luong trung binh, Qs = 203,8 (m?/h).

Vi HRT =4 h>2 h nén can phai thoi khi.

Tinh toan hé thong phan phdi khi

Chon tdc d6 cip khi 0,01 m*/m?>.phut (quy pham 0,01 — 0,015 m*/m?.phit) (Diéu, 2005).
Luu luong khi can thiét: O, = RxV =0,01x998 = 9,98(m’ / phiit)

Trong d6: - R: téchc} céquhi‘, R =0,01 (m*/m?.phut);
-V : thé tich bé diéu hoa, V =998 (m?).

Lap dat 1 may bom khi, luu lvong 1 may bom khi 14 q = Quni = 9,98(m*/phut).
Thiét ké mot dan éng xuong ca dugc bd tri doc theo chiéu dai bé, 6ng duoc lam bﬁng nhua PVC.
Chon van téc dng dan khi chinh v = 15(m/s) (quy pham 10 — 15 m/s) (Triét, 2006).

Dién tich tiét dién cua éng théi khi chinh: £, =L = 2,98 =11.10"(m?)
v, 15x60

4x0,011
3,14

Puong kinh éng théi khi chinh: D, = |+ Jie _ —0,118(m) = 118(mm
g g ke

T
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Cac 6ng nhéanh thoi khi duge dat cach thanh bé 0,5 m va dit cach nhau 1 = 1m.

L—(0,5x2) 20-1
1

Tdong s6 dng nhanh thdi khi: n = +1=20(6ng)

Luong khi qua 1 éng nhanh: ¢, = D _ 9’2—?)8 =0,5(m’ / phiit)
n

Chon van tc dng dan khi nhanh v = 10 (m/s) (quy pham 10 — 15 m/s) (Triét, 2006).

q 0,5

2 = =8,3.107*(m%)
v, 10x60

Dién tich tiét dién ciia dng thoi khi nhanh: f,, =

-4
Pudng kinh éng thoi khi nhanh: D, = /4 S _ |3 i i;o =0,0325(m) = 32,5(mm)
T >

Chon céc 16 dit cach nhau 5 cm (theo diéu 6.4.3 TCXD — 51 — 81 cac 13 dit cach nhau 3 — 6 cm).
Tdng 6 16 khi trén mot dng thdi khi nhanh:

L _B-(0,5x2)-D, _12,5-(0,5x2)-0,118
2x0,05 2x0,05

+1=115(1)

Luong khi qua 1 15 phan phéi khi: ¢, = D _ ?iz =0,00435(m’ / phuit)
m

Chon van téc 16 dan phan phéi khi v = 15m/s (quy pham 5 — 20m/s) (Triét, 2006).

Dién tich tiét dién cita 18 phan phéi khi: 7, = = 900435
v, 15x60

o

-6
Pudng kinh 16 phan phdi khi: D, = S /4X ‘;’ ?'410 ~ 2,5(mm)
T 5

=4,8.10°(m>)

Bang 6.6 Cac thong sb thiét ké bé diéu hoa

Stt | Céc thong s tinh toin Ky hiéu | Ponvi | Gia tri
1 | Thé tich diéu hoa Van m’ 998
2 | Chiéu dai L m 20
3 | Chiéu rong B m 12,5
4 | Chiéu cao hiru ich h m 4
5 | Chiéu cao bao vé hyy m 0,5
6 | Chiéu cao xy dung H m 4,5
7 | Thoi gian luu nude HRT gio 4
8 | Puong kinh dng théi khi chinh Dic mm 118
9 | Puong kinh Ong thoi khi nhanh | Dy, mm 32,5
10 | Tong s6 6ng nhanh n ong 20
11 | Tong s6 15 khi m 16 115
12 | Puong kinh 16 khi Dis mm 2,5
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6.1.5 Tinh Toan Thiét Ké Bé Tron
a) Nhiém vu :

Dung nang lugng canh khuay tao ra dong chay roéi dé tron déu nude thai voi cac hoa chat cho vao
nhu :axit, bazo, ...

b) Tinh toan :

Thoi gian luu nuée trong bé 1a 3 phat

Luu luong nude vao bé 0,058 m/s

Thé tich ctia bé tron :

V=Q*T=0,058 *3 *60=10,44 m’

Chiéu cao muc nuge trong bé duge chon 142 m

Dién tich mat bang cia bé : F = 10,44 /2 = 5,22 m?
Chon kich thuéc cia bé la:

L*B*H=522%1%*23

Trong do chiéu cao du trir caa bé 14 0,3m

Bé duoc khqu tron béng hé théng canh khqu co khi.
Chon gradien van tdc = 2 phut!

Téc d6 bom can thiét bom can thiét: Q, = 2*10,44 = 20,88 (m>/phiit)
Chon dudng kinh canh khudy : D = 0,8m

Hé sb khudy tron: Ng = 0,75

Téc d6 canh khudy:

0 20,88 \ , . A
= 4= = 54,375(vong/phat)=0,9(vong/gia
N,xD’ 0,75x0,8’ (vong/phity=0,5(vong/giay)

n

Hé sb nang luong: N, = 1,5
Ty trong chat 1ong: p = 1000 kg/m’

Hing s6 gia tdc trong truong: g= 9,81 m/s>
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Ning luong cung cip cho chat 16ng:

B 1,5%0,9° x0,8° x1000
9,81

G =36,5(m.Kg/s)

Bang 6.7 Cac thong s thiét ké ciia bé tron

Stt Cic thong s tinh toin Ky hiéu | Ponvi | Gia tri
1| Thé tich N m’ 10,44
2 | Chiéu dai a m 5,22
3 | Chiéu rong b m 1
4 | Chiéu cao hitu ich hy m 2
5 | Chiéu cao bao vé Hyy m 0,3
6 | Chiéu cao xay dung Hyq m 2,3
7 | Puong kinh canh khudy D m 0,8
10 | Toc d6 canh khuay N vong/s 0,9

6.1.6 Tinh Toan Bé Théi Khi
a) Nhiém Vu

Bé thoi khi hoat dong theo phuong phap str 1i sinh hoc hiéu khi, cac vi sinh str dung oxy hoa tan
deé phan huy cac chat hitu co c6 trong nudc.

Nude thai c6 mot lugng 16n chét hitu co, do d6 chiing duoc dua vao bé thdi khi dé cac vi sinh vat
phan huy chung thanh cac chat vé co nhu: CO,, H>O, ...va tao thanh cac sinh khoi mdi, gop
phan lam giam COD, BODs cua nudc thai, dong thoi hap thu mau cta chat thai dét nhudm.

b) Tinh Toan

Dic tinh ctia dong nudc thai trude khi vao bé thoi khi
COD = 398 mg/1

BODs = 100 mg/1

SS < 194 mg/1

Cdc théng sé tinh todn

Ti s6 MLVSS: MLSS =0,8

Hé s6 san luong té bao Y = 0,5 mgVSS/mgBOD

Ham luong bun tuan hoan trong tuan hoan: X, = 8000 mgSS/1

Ham luong bun hoat tinh trong bé th6i khi MLVSS: 2500 — 4000 mg/1, chon X = 3000 mg/I
Thoi gian luu bun trung binh (6¢): 3 — 15 ngay

Nudc thai sau bé léng 2 chira 25 mg/1 can sinh hoc, trong d6 c6 65% céan dé phan huy sinh hoc
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BODs : BODo = 0,68

Dua vao ti s6 BODs : N : P =100 : Sf 1, va thanh phén N, P cta nudce thai (BODs = 100 mg/l,
TKN = 15 mg/l, Pisng = 3mg/l ) c6 thé két luén chat dinh dudng da luong khéng du cho vi sinh
vat phat trién. Can bo sung chat dinh dudng.

Ti s6 F/M: 0,2 — 0,6 kg/kg.ngay

Tai trong thé tich: 0,3— 1,6 kg BODs /m’ngd

Nong d6 BODs sau khi ra khoi bé ling 2: BODs = 20 mg/I

BOD:s cila nudc thai vao bé thoi khi 1a 100 mgBOD/1

BOD:s trong nudc sau bé ling 2 duoc xac dinh nhu sau

Téng BODs = BODs hoa tan + BODs cin lo limg

Xéc dinh BODs cua cén lo lung ¢ dau ra

0,65 x 25 mg/l = 16,25 mg/1

BOD2 cua cin lo ltimg d& phan huay sinh hoc ciia nudce thai sau bé ling 2

16,3 x (1,42 mg O; tiéu thu/mg té bao bi oxi hod) = 23 mg/I

BOD:s ctia cin lo limg ctia nudc thai sau bé ling 2

23 mg/l x 0,68 = 16 mg/I

BOD:s hoa tan ctia nudc thai sau bé ling 2

20=C+ 16

— C=20-16=4 mg/l

Hi¢u qua xtr Iy BODs hoa tan la

£ 5,78 00 100-4

x100 x100 =96%

Hiéu qua xir Iy BODs ciia bé thdi khi 1a

5,75 g0 100-20

E x100 =80%

o
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Tinh thé tich bé
Thiét ké 2 bé thoi khi, luu lwong mdi bé 1a 2500 m*/ngd
Thé tich mdi bé thdi khi duoc tinh theo cong thirc sau

VZQXQCXYX(SO—S)
Xx(A+k, x06.)

Trong do:

Oc: thoi gian luu bun (ngay), 6. = 10 (ngay)
Q: lIuu luong nude thai (m*/ngay)
0" =2500(m’ / ngay)

iy
Y: hé s6 san luong té bao (mg bun hoat tinh/mg BODs tiéu thu), Y = 0,4 — 0,8. Ly Y = 0,6
So: BODs nuéc thai vao bé thoi khi (mg/1), So = 200 (mg/l)

S: néng d6 BODs sau bé ling 2 (mg/l), S =4 (mg/l)

X: ham lugng té bao chit trong bé (mg/1), X = 3000 (mg/l)

ka: hé s6 phan huy noi bao (ngay ™), ka = 0,02 - 0,1, lay kq = 0,08

_ 2500x0,6x10x(100-4) _, s,
3000 (1+0,08x10)

Thoi gian luu nudc lai trong bé

V267
Q). 104,16

2,6(h)

Chon chiéu cao hitu ich H = 4,0m, chiéu cao bao vé hpy = 0,5 m.
Vay chiéu cao tong cong 1a

Hie=4+0,5=45m

Chon chiéu rong béla: W=6,l m

Chiéu dai cua bé

V267
WxH 4x6,1

=11(m)

Vay kich thuéc bé thdi khila: Lx W xH=11mx 6,1 m x 4m
Tinh lwong bun dw sinh ra méi ngay

Luong bun hitu co lo Itmg sinh ra khi khir BODs: 96 %
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Tinh Yobs

y Y 06  _
1+ K,0. 1+0,08x10

b

Luong bun du sinh ra mdi ngay tinh theo VSS

PX(VSS) =7,

obs

x O (S, —8)x107 =0,3x2500x (100 - 4)x 10~ = 72(KgVSS / ngay)

Téng lwong bun sinh ra mdi ngay tinh theo SS

P, 72 .
Pyss) = )(()(Vgs) =08 92(K gSS/ngay)

Luong bun can xtr Iy mdi ngay:

Luong bun du can xtr Iy = tong luong bun — lugng SS trdi ra khoi bé ling 2
=92-25%2500x107 =29,5(kgSS /ngay)

Luong bun du ¢6 kha nang phan huay sinh hoc can xir Iy
29,5% 0,8 =23,6(kgSS /ngay)

Gia st ham lugng bun hoat tinh ling & day bé lang c6 ham luong chit ran 0,8% va khdi luong
riéng la 1,008 Kg/l. Vay luu lugng bun du can xu ly

29,5

=~ =3658,2(1/ngay) ~ 4(m’ / nga
0,008x1,008 (1/ ngay) ~ 4 84y)

Qdu

Ham lugng bun hoat tinh trong bé thdi khi

MLVSS 3000
0,8 0,8

MLVSS = = 3750 (mgSs/)

Dua vao su can bﬁng sinh khdi quanh bé thdi khi, xac dinh ti 18 bun tudn hoan dua trén phuong
trinh can bang sinh khoi.

OxX,+0,xX,=(0+0,)xX
Trong do:
Xo: ham luong cin lo ling dau vao (mg/l)

Q: luu lugng vao bé (m*/ngay)
Q:: Ivu lwgng bun tuan hoan (m*/ngay)
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Xu: ham luong SS cua 16p bun ling hay tuan hoan (mg/1)

X: ham luong bun hoat tinh trong bé thoi khi (mgMLSS/1)

Gia tri X, thuong rat nho so véi X va Xy, do d6 trong phuong trinh cén bang vat chit & trén  ¢o
thé bo qua dai lugng QX,. Khi d6 phwong trinh can bang vt chét s& ¢ dang

0. xX,=(0+0)xX
0,

Chia 2 vé phuong trinh cho Q va dit o === hé s6 tudn hoan

X 3750
= o= = = 0,
X,-X 8000-3750

Vay luu luong bun tudn hoan

0, = axQ=0,88x2500 = 2200(m’ /ngay)
Kiém tra tai trong thé tich LBOD va ti s6 E/M
Tai trong thé tich

QXSO 2500x100
LBOD = =
|4 267 %1000

= 0,94(kgBOD [ m*ngay)

Tri s6 ndy ndm trong khoang cho phép L, =(0.5+1.9)
Tisd F/M

F _0S, 2500x100
M~ VX 276x3000

=0,31(gBOD/gVSS.ngay)

Tri s6 ndy ndm trong khoang cho phép FIM = (0.2 + 0.6)ngdy_l
Luwong O; cin cung cdp cho bé thoi khi
Luong oxy cung cp & diéu kién tiéu chuan

ngay
oc, - 27 x(5,-8)

~1,42P,

Trong do:

f=0,68 Hé sb chuyén d6i gitta BODs va BOD2o
=72 (kg/ngay)
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

2500 (100 — 4)
0,68

oC, = —1,42x72=352839(g / ngay)

Do can duy tri lugng oxy hoa tan trong bé 1a 2 mg/l nén luong oxy thuc té can st dung

0C, =0C,x—— S 11
fxC,—C, 102472 o

Trong do:

CS20: Nong d6 oxy bio hoa trong nudc ¢ 20°C x CSa20 = 9,08 mg/l.

Ca: Luong oxy hoa tan can duy tri trong bé, Cq = 2mg/I1

Csh: Nong do oxy bdo hoa trong nude Gmg véi nhiét do duy tri trong bé thoi khi (26°C).

Csh = 8,09 mg/l.

B: H¢ s6 diéu chinh strc cang mat ngoai theo ham lugng mubi. Dbi véi nudce thai cong nghiép léy
B=1

a: Hé sd diéu chinh lugng oxy hoa tan vao nudc thai do anh hudng cia ham luong can, chét hoat
dong bé mat, loai thiét bi 1am thoang, kich thudc bé. Khoang gia tri cia o = 0,6 + 0,94. Chon o =
0,9

9,08 | |
OC =352.84x «— —507ke /ngd
’ 1x8,09-2  1,024% 0,9 g/ ngdy

Xdc dinh lwong oxy cin cung cdp cho bé théi khi

Luong khong khi can cung cép cho bé thdi khi

ocC
Oui = O_Uf x f
Trong do:

OC: = 507 (kg/ngay), luong oxy can cung cap thuc té
f.Hesoantoan f=1,5

OU : Cong suit hoa tan oxy vao nudc thai cta thiét bi phan phdi
OU=0u*xh

Trong do

Ou: Luong oxy hoa tan vao 1m? nuée thai & d6 sau Im (kg/m>.m)
Véihé sbo=0,7 > O,= 7g02/m .m

h: Chiéu sau ngdp nude cua thiét bi phan phdi, h ~ H=4m

OU=7 x 1073 x 4= 0,028 (kg/m’.m)

0, = gg « f = 058;8 «1,5=27160,7(m* / ngay) = 1131,7(m* / k) = 0,31(n’ / 5)
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Chon van tbc ctia 6ng dan khi chinh v = 15 m/s (quy pham 10 — 15m/s) (Lai, 2000).

Dién tich tiét dién ciia dng thoi khi chinh: f, = Do - Oizl =25,83.107(m?) .

ch

Chon 6ng thdi khi br:ing nhya chiu dugc su thay ddi cua nhiét do va ap Suét.

-3
Pudng kinh cua éng dan khi chinh: D = /4;1/2“ = 4x 22’?3' 10 =0,18(m) =180(mm)

Ong thoi khi duoc dit cach thanh bé 0,5 m va khoang cach tdm cac dng thoi khi nhanh 1a 1m.

L-0,2 11-0,5x2

l +1=11(dng)

Tdong s6 dng nhanh thdi khi: n =
Trong d6: - L 1a chiéu dai bé thoi khi, L = 6 (m);
- 1 1a khoang cach gitra 2 6ng dan khi nhanh, 1 =1 (m).

Luong khi qua 1 éng nhanh: ¢, = e Oﬁl =0,028(m’ / s)
n

Chon van tc dng dan khi nhanh v = 10 (m/s) (quy pham 10 — 15 m/s) (Triét, 2006).

=2,8.10"(m")

Dién tich tiét dién cta éng théi khi nhanh: f, =Lk — —0’10 02 i

vkn

-3
Pudng kinh éng théi khi nhanh: D, = /4; 1{7 _ & 23 ?'410 = 0,06(m) = 60(mm)

Trén cac 6ng nhanh dat cac dia th6i khi c6 dudng kinh 0,2m, khoang cach gitra cac tim dia 12 0,5
m; chon kich thuéce 16 phan phoi 0,1mm (thuong <0,1mm) (Lai, 2000).

Khoang céch tir tam dia dén tuong va dng chinh 13 0,4m, khoang cach tir 5ng chinh dén tuong la
0,12m

Tong s dia trén mot dng thdi khi nhanh:

_B-D-0,12-04x2  _61-0,18-0,12-08

+1=11(dia
b 0,5 (dia)

m

Trong do: - b 1a khoang céch gitta cac tam dia, b= 0,5 m.

Luong khi qua 1 15 phan phéi khi: ¢, = D _ 0’10128 =2,55.107(m’ / phuit)
m
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Tinh todn cdc dwong ong dén bin tudn hoan vao bé théi khi
Van toc bun chay trong 6ng trong diéu kién c6 bom 1a 1 —2 m/s
Van tc bun tudn hoan lai bé duoc chon 1a 1 m/s

Luu lugng bun tudn hoan 1a 2200 m?/ngay = 0,0255 m?/s

Puong kinh dng tuan hoan bun

D, = 299255 _ g — 180mm
13,14

Puong kinh 6ng ®180

Bang 6.8 Cac thong sb cua bé thdi khi

Stt Cic thong s tinh toin KAy B(r.n Gia tri
hi¢u vi

1 Sb don nguyén - - 2
2 | Thé tich cua bé Vidn m’ 267
3 | Chicu dai L m 11
4 | Chiéurong B m 6,1
5 | Chicu cao hitu ich H m 4
6 Chiéu cao bao vé Hyy m 0,5
7 Chiéu cao xdy dung Hxa m 4,5
8 Thoi gian luu nude HRT gio 2,6
9 Thoi gian luu bun SRT ngay 10

6.1.8 Tinh Toan Thiét Ké Bé Ling Dot 2
a) Nhiém vu :

Muc dich ciia bé nay 1a loai bo cac bong bun hoat tinh ra khoi nude tir bé thoi khi nho trong luc
cua cac bong bun.

b) Tinh toan:
Dién tich phan ling ctia bé

O(1+a)xC,
e C xV,
Trong do:
Q: luu luong nude thai dua vao xir Iy, (m*/h)
C, : néng do bun hoat tinh trong bé thdi khi
; Hé sb tudn hoan, ;=088
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

C: Nong do bun trong dong tuan hoan (mg/1), Ci = 8000 mg/l
Vi:  Van tdc lang caa bé mit phan chia Gmg v6i ndng d6 C

VL = Vimax. e_K'CLl(r6
Cr: ndng do cin tai mat ling L (bé mit phan chia)

C, =%th =0,5x8000 = 4000mg /[ = 4000(g / m)

Vmax 7 m/h
K = 600 (cin co6 chi sé thé tich 50 < SVI < 150)
V, =7x e—600><4000><10’6 =0,64m/ h

_ 208,3x(1+0,88)x3000

=229,45 (m?)
8000 0, 64

Dién tich bé thém phan budng phéan phdi:
Sp=1,1 S=1,1* 229,45 = 252,4 m?

Puong kinh bé

4
Dﬁ\/ xS, :\/4x27;52,4:18(m)

T

Puong kinh budng phéan phdi trung tim
D¢ = 0,25 x Dp = 0,25 x 18 =4,5 (m)
Dién tich budng phan phdi trung tim

nxD; wx4,5
4

Sy = =15,9 (m?

Dién tich ving lang ciia bé
Siéng = Sbé - Su = 252,4 — 15,9 = 236,5 (m?)
Tai trong thity luc 1én bé

a =£ :ﬂ: 21,1(m* / m* .ngd)
S 236,5

lang
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Van toc di Ién ctia dong nudc trong bé

21;‘1 =0,88(m/ h)

1% =a=

nuoc

Mang thu nudc dit & vong tron c6 dudng kinh bang 0,9 dudng kinh bé

Mang rang cua dugc bo tri sao cho diéu chinh dugce ché do chay, luong nudce tran qua dé vao
mang thu.

Puong kinh méang thu nude

Dmang= 0,9 x 18 = 16,2 (m)

Chiéu dai mang thu nuéc

L =7 X Dmang =7 % 16,2 = 50,868 (m) = 51 (m)

Chon tim xé khe hinh chit V voi goc ¢ day 90°. Mang ring cua c6 khe diéu chinh cao d6 cho
mang.

Chiéu cao chit V 1a 40 mm, khodng cach gitra hai chit V 1a 120 mm, chiéu rong mot chir V 1a 80
mm, chon chiéu cao téng cong cua mang rang cua: i, =180mm, mdi mét dai c6 5 khe chit V.

Téng s6 khe chit V trén méang ring cua
n=1[(m)x5(khe/ m)=51x5=255(khe)
Mang ring cua dugc bit dinh v6i mang thu nude bé tong bang buldng qua cac khe dich chuyén.

Khe dich chuyén c6 dudng kinh 10 mm, buldng dugc bét cach mép dudi mang ring cua 50 mm
va cach day chit V 1a 50 mm. Hai khe dich chuyén cach nhau 0,4m.

Téng s6 khe dich chuyén : 5% 4= 128(khe)

Tai trong thu nude trén 1 mét chidu dai mang

Q 5000 3 .
YL s ( &

Luu lugng nude qua khe chit V véi goc day 90%: ¢, =1,44>°

Trong d6: h la chiéu cao muc nudc qua khe chir V, m

Tacod : Lm = a =98 (m*/m’ngd)
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

qO = L_m = 1.4h2’5 - h =25 Lm = 2.5 98 = 0, 03(7’1’1)
5 1,4%x5 1,4x5%x 86400

h < 5cm dat yéu cau.

Xdc dinh chiéu cao bé

Chon chiéu cao bé: H=4m

Chiéu cao dy trir trén mat thoang: h = 0,3 m

Chiéu cao cOt nude trong bé:h=4-0,3=3,7m

Chiéu cao phan nuée trong: hy =3m

Chiéu cao phan chép day bé c6 do dbc 5% vé hudng tim

h, =0,05x%:0,05x%:0,45(m)

Chiéu cao chtra bun phan hinh try
hs4=H-hi-h2-h3=4-0,3-3-0,45=0,25 (m)
Thé tich phan chaa bun

Vb = Spé X hs = 252,4 x 0,25 = 63,1 (m?)

Nong d6 bun trong bé

_C,+C, 4000+8000
2

C, =6000g /m’* = 6,0(ke [ m’)

Luong bun chira trong bé lang

G=Vpx Cp=063,1 x 6,0=378,6 (kg)
Thoi gian lwu nwéc trong bé ling
Dung tich bé ling

Vi = H x Spe = 3,7 x 252,4 = 933,8 (m®)
Nude di vao bé ling

Qi=(1+ a)x Q=(1+0,88) x 5000 = 9400 (m*/ngd)
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Thoi gian luu nudce

Vi 933824,
O, 9400

Viéc xa bun hoat tinh khoi bé léng dot 2 duoc thuc hién bﬁng bom, bom bun tudn hoan lai thdi
khi, va bom bun du vé bé chira bun.

Ho thq gom bun dat (”): chi‘nh gilia bé va co thé tjch nhd vi cdn s€ dugc thdo ra lién tuc, dudong
kinh ho thu gom bun lay bang 20% duong kinh bé, D = 3,6 m.

Bom bin tuin hoan bé ling 2 sang bé théi khi

Luu lugng bom bun tuan hoan Qt = 2200 m?/ngay
Cotapbom1a4,5mvatonthatla 1,8 m. H=45+1,8 = 6,3 m
Cong suit bom

N = OxpxgxH _ 2200x1006x9,81x6,3 _
10007 1000x0,8x 86400

2 (kW)

Trong do:

n: hiéu suét ctia bom 1 = 0,8

p: khdi luong riéng cua bun, p = 1006 kg/m?

Cong suit thuc té ciia bom: Ny=1,5 x N=1,5 x 2 =3 (kW)
Bom bin duw tir bé ling 2 sang bé chira biin

Luu luong bom bun du Q4 = 4 m*/ngay

Bom bun trong 10 phut

Cot 4p bom 13 4,2 m va ton that 13 1,8 m. H=6m

Cong suit bom

_ OxpxgxH 4x1006x9,81x6
10007 1000x0,8x10x 60
Hiéu suit ciia bom n=0,8

= 0,5(kW)

p: khdi lwong riéng cua bun, p = 1006 kg/m?
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Thuyét minh d6 an t5t nghiép

GVHD: TS. Huynh Ngoc Phuong Mai

Bang 6.9 Cac thong sb thiét ké bé lang dot 2

Stt Cic thong sb tinh toan Ky hiéu | Ponvi | Gia tri
1 | S6 don nguyén - - 1

2 | Puong kinh D m 18

3 | Puong kinh budng phan phbi d m 4,5

4 | Chiéu cao 16p nudc H m 3,7

5 | Chiéu cao chtra bun H, m 0,25
6 | Chiéu cao bao vé Hyy m 0,3

7 | Chiéu cao x4y dung Hyq m 4

8 | Thoi gian luu nudc t h 2,4

6.1.9 Tinh toan thiét ké bé tiép xic
a) Nhiém vu

Khir tring nude thai sau khi qua bé ling 2.

Chat khir tring 1a dung dich NaOCI 10%. Bé tiép xtic dugc thiét ké voi dong chay ziczic qua
tung ngan dé tao dicu kién thuan 1gi cho qua trinh ti€p xuc giita héa chat khir trung va nudc thai.

b) Tinh toan thiét ké

Chon thoi gian luu nudce 1a 30 phat
Dung tich ctia bé:

W = Quwn*t=208,3 *0,5=104,15m’
Chon chiéu sau 16p nude trong bé 2m

Dién tich mat thoang hiru ich cua bé tiép xuc:

104,15
2

W
F = E = 52 (mZ)

Chon bé tiép xtc gdm 5 ngin
A X o 52 5
Dién tich moi ngén: F, = 5 =10,4(m")

Vay kich thuéc mdi ngan: L*B = 6,5 * 1,6 m?
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Thuyét minh d6 an t5t nghiép

GVHD: TS. Huynh Ngoc Phuong Mai

Bang 6.10 Céc thong s thiét ké bé tiép xuc

Stt Cic thong so tinh toan Ky hiéu | Ponvi | Gia tri
1 | Thoi gian luu nudc t h 0,5

2 | Thé tich bé W m’ 104,15
3 | Dién tich mat thoang F m? 52

4 | Téng sb ngan 5

5 | Chiéu dai mdi ngan L m 6,5

6 | Chiéu rong mdi ngin B m 1,6

7 | Hoa chit khir tring NaOCl

6.1.10 Tinh Toan Thiét Ké Bé Chira Bun

a) Nhiém vu

Bun sinh ra tir bé lang 2 sé dugc chuyén qua bé chira bun c6é hai ngan. Mgt ngan chira bun trong
bé s€ dugc bom bun tuan hoan tr¢ lai bé aeroten. Ngan con lai chira bun du s€ dugc bom qua bé
nén bun.

Bé chira bun dugc thiét ké v6i hai ngan véi thoi gian Iuu bun & mdi ngan 1a khac nhau. Ngan thir
nhat ti€p nhan toan b lugng bun hoat tinh tir bé lang I, mdt phan luong bun nay sé dugc tuan
hoan lai bé thoi khi, lugng bun thira s€ dang 1€n va tran qua ngan thu hai, roi dugc bom qua bé
nén bun.

b) Tinh toan

Luu luong bun du 4 m*/ngd

Chon thoi gian luu bun 1a 4 ngay

Thé tich bé

W=4x4=16m?

Bé dugc thiétké: L xBxH=5mx32mx2m

6.1.11 Tinh Toan Thiét K&é May Ep Bun

a) Nhiém vu :

Giam thé tich bun, tach nudc ra khoi bun dé dé dang van chuyén hay chon lip.

b) Tinh toan :

Khéi luong bong bun hoat tinh tir bé chia bun:
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

M, = V* S * P *d =4 * 1,005 * 0,015 * 1000 = 60,3 kg/ngdy

Trong do :
+ V : thé tich bun du trong ngay
+ S : ti trong cua bong bun hoat tinh, S= 1,005 (Gido Trinh “ Tinh Todn Thiét Ké Cac
Cong Trinh Xuwr Li Nuwoc Thai”  Trinh Xudn Lai)
+ P : nong d6 phan tram cta cin kho, P = 1,5 % (Gido Trinh * Tinh Todn Thiét Ké Cac
Cong Trinh Xuwr Li Nuwoc Thai”  Trinh Xudn Lai)

+ d : khéi luong riéng ctia nude 1000kg/m>

Xem nhu may loc lam viéc 8 gio trén ngay , mot tuan lam viév 6 ngay. Do do, lugng can dua vao
may trong 1 tuan la :

G=7*60,3 =422,1 kg/tuan
Luong can dua vao may trong mot gio :

422,1
6*8

= 8,8kg / gio

Chon may c6 ning suit 15kg/m chiéu rong, thi chiéu rong bang tai can dung la:

b:8’8
15

=0,59m

6.2 TINH TOAN THIET KE THEO PHUONG AN 2

Tinh toén céc cong trinh don vi tuong ty phuong an 1.

6.2.1 Tinh Toin Bé SBR

Luu lugng nude thai vao Q = 5000 (m?/ngd)

Nude thai sau bé lang 1 ¢c6 BODs = 100 (mg/1), SS = 194 (mg/l), COD = 398 (mg/l).
Gia st trong nudc thai co gia tri:

sBOD = 40 (g/m?)

sCOD = 240 (g/m?)

rbCOD = 60 (g/m)

Gia str lugng VSS chiém 85% SS: VSS = 85% x 194 = 168,3 (g/m’).

NOx chiém 80% TKN: NOx = 80% x 59,5 = 47,6 (g/m°)
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Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Xéc dinh bCOD: hCOD =1,6x BOD =1,6x100=160(g / m’)

Xéc dinh nbCOD: nbCOD = COD —bCOD =398 160 = 238(g / m’)

Xac dinh nbVSS: nbVss = (1— 22E9P) s
pCOD
bCOD
pbcop _ pop PP TPOP) 16xa00-40) _
pCOD COD —sCOD 398 —240 ’

nbVSS =(1-0,6)x168,3=67,32(g/m")

Xac dinh chu ky van hanh bé

Tong thoi gian cia 1 chuky: T =, +1, +t, +1, +1,
Trong do:

- tr : thoti gian lam day;

- ta : thoi gian thoi khi;

- ts : thoi gian lang;

- tp : thoi gian xa nudc sau xu 1y;

- t1 : thoi gian cho nap nudc;

Chon s6 luong bé:n=2,

Moét bé & giai doan lam dﬁy,

Mot bé & nhitng giai doan con lai

te=t,+t,+t,

Chon thoi gian: ta =2 h, ts=0,50 h, tp = 0,50 h, t; = 0.

=t =t,+tg+t,=2+0,5+0,5=3(h)

Tong thoi gian ctia 1 chuky: T =1, +1,+t;+1, +t, =3+2+0,5+0,5+0=6(h)

S6 chu ky ctia mot bé trong mot ngdy = %1"_4 = % = 4 (chu ky/bé.ngd)

C

Téng s chu ky trong 1 ngay = 2 bé x 4 chu ky cua 1 bé/ngd = 8 (chu ky/ngd)

SVTH: Huynh Truong Khoa 6-26



Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

Thé tich lam day cho mot chu ky: V, = 0 __ 000 625(m”)
8(chuky /ngd) 8(chuky/ngd)

Xac dinh ty 18 Vr so véi tong thé tich

Vr

Xdc dinh lwong can bang chat rdn trong bé
Luong chat ran khi thé tich bé ddy = lwong chit ran ling

V,X =V X

Trong d6: - Vr: thé tich day bé (m?);
- Vs: thé tich ling (m?);
- X: ndéng d6 bun trong bé (X = 2000- 5000 mg/l), chon X=3.500 (mg/l) = 3.500
(g/m’);
- Xs: nong d6 bun khi ling (g/m>).

_10° %103 107 x10°

X
S SVI

= 6.666,7(g/m°)

Véi: SVI 1a chi s6 thé tich (SVI =50 — 150 ml/g), chon SVI = 150 (ml/g).

Vv

% 3.500
VT

6.666,7

b

X
XS

Chon thé tich 16p nudc trén thé tich 16p bun ling bang 20% Vs da tinh.

~

Vay: £ =1,2x0,525=0,63

S

Tinh Ve/Vry

V, =V, +V, (V6i: V la thé tich day bé )
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Ve Vs 1Y J1 0632037
VT VT VT

Téng chiéu cao 16p nudc trong bé H= 6 (m)
Chiéu cao 16p nudc xa 7 =0,37x6=2,22(m)

Ve _o37-Yelbe_y Velbe 625 _ 69 2im’ /be)
v, 0,37 0,37

Kich thude bé: - Chiéu dai: L =20 m
- Chiéuréng: B=13 m i
- Chiéu cao tong cong 1a 6,5 m, (véi 0,5 m 1a chi€u cao bao vé).

nxV,.x24 2x1689,2x24

=16,22(h) (dat yéu cau
5000 5000 (k) (daty )

Thoi gian luu nudc tong cong: HRT,, =

Véi—n: sb luong bé SBR, n =2 bé.
X4c dinh thoi gian luu bun (SRT)

Py s X SRT =V x X5 =1689,2x 5000 = 8.446.000(g / m*)

qY(S, —S)xSRT
[1+(k,)SRT]x 0,85

L k)Y (S, - S)SRT?
[1+ (k,)SRT]x 0,85

qY,(NO,)x SRT
[1+(k,, )SRT]x 0,85

Py oo X SRT = +q(nbVSS)SRT +

+q(TSS, — VSS,)SRT

Nhiét do cua nude thai 1a 25°C.

-g= Q =¥ =2500(m’ / ngd) véi n 1a s6 lugng bé, n = 2 bé
n

- Y =0,4 g VSS/g bCOD

-k =k,0"" =0,12x1,04”7° =0,15(g/ g.ngd)

d5'c
Trong do: k, =0,12(gVSS/gVSS.ngd), 6 =1,04.
- Y, =0,12 g VSS/g NOx

-k, o= k, 0" =0,08x1,04>* =0,097(g/ g.ngd)

dn,25°
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Trong d6: k, =0,08(gVSS/gVSS.ngd), 0 =1,04.

-fa=0,15g/g
8446000 = 200X %X NO0XSRT. | 5500 67,32 x SRT 4 2200 012X 4T, 0% ST |
[1+(0,15)SRT ]x0,85 [1+(0,097)SRT]x 0,85

0,15%x0,15%2500%0,4x160x SRT>
[1+0,15x SRT]x0,85

+2500(194 -168,3)SRT

= SRT =19,25(ngd) (dat yéu cau)
Tinh MLVSS

Py s XSRT =V X X s

_qY(S, - S)xSRT

P x SRT + bVSS)SRT +
X.VSS 1+ (k,)SRT q(n )
qY,(NO,) x SRT N (f)k)qY (S, — S)SRT*
1+ (k, )SRT 1+ (k,)SRT

2500 0,4x160x19,25
T 1+4(0,15)x19,25
, 2500%0,12x47,6x19,25 0,15%0,15%2500x0,4x160x19,25*
140,097 x19,25 140,15%19,25

+2500%67,32x19,25+

Py g X SRT = 792283 +3239775+95.872,23+343.157,5
Py 5 X SRT = 4471087,73(g)

PX,VSS X SRT = Vi X X ywyss

4471087,73
= XMLVSS = W = 264(g/m3)

Viy Xinpss _ 2640 _
7 X, 35000 7

Xdc dinh thoi gian théi khi:

K, In2o (N, N )= x | Ho | PO,
N, Y, \K,+DO
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Véi:
_ q(Y,)(NO,)SRT _ 2500x0,12x47,6x19,25

= = =56,756(g / m’)
[1+(k,)SRT]V  [1+0,097x19,25]1689,2

1, e = My, 00 =0,75x1,07770 =1,05(g / g.ngd)
Trong d6: u,,,, =0,75(gVSS/ gVSS.ngd), 6 =1,07.

K =K 0" =0,74x1,053" =0,96(g/m’)

n,25°C

Trong d6: K, =0,74(gNH,—N/m’), 6 =1,053.
Ko=10,5 (g/m?)

Xic dinh toc d9 bom xa Q, = =14,55(m’ / phiit)

Vi 4365
30

D
Xiac dinh lwong oxy cén thiét

R, =q(S, - S)~1,42P, ,, +4,33¢(NO,)
R, =2500x160x107 —1,42x 44,26 +4,33x2500x 47,6x10°°
R, =400 —62,85+515,27 =852,42(kg / ngd)

Luong oxy can thiét cho mot chu ky:

8528’ 42 _106,55(kg /1)

Xac Dinh F/M Va Tai Trong BOD

F _0S,  2500x100

Ty 16 F/M: — = =0,056(g/ g.ngd) (dat yéu ciu
v M XV 2640x1689,2 (/g ngd) (daty )

0S,  5000x100
Vo 1689,2x10°

Tai trong BOD: L, = =0,3(kg/m* / ngd) (dat yéu cau)

Xdc Dinh Hé S Yobs Dwa Vao TSS Va VSS

p_VexMLSS _ 2%1689,2x3.500x10
AI8S SRT 19,25

=614,25(kg / ngd)

bCOD,, = O(S, - S) =5000x160x 10" =800(kg / ngd)

BOD,, = % =500(kg / ngd)

b

SVTH: Huynh Truong Khoa 6-30
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Hé 86 Yous tinh theo TSS

Pirss _ 614,25
500

Yohs,rss = BOD

XL

=1,23(gTSS / gBOD)

Hé S6 Yo tinh theo VSS

VSS/TSS =0,75

v _(L23xgTSS ) (0,75gVSS
obs- VS gBOD gTSS

Tinh Luu Lwong Khi Can Theo Q

j =0,93(gV’SS / gBOD)

a

gM(z, - z,) 9,81x28,97(8—0)
RT 8.314x(273,15+25)

> Néng d6 oxy 6 8 m va 25°C 1a C,, , =8,24xx1=8,24(mg /1)
Xdc dinh dp sudt khi quyén 6 8 m va 25°C

p B PI)EykN/m* _1x101325
atm,H 7kN/ m3 9,764

=10,38(m)

Xdc dinh nong dé oxy, gia st phan trim ndng do oxy thoat khoi bé thoi khi 1 19%

VY Puwst ¥ Pocyan O, ) 824 [1038+(5-0,5) 19
Corn=(Corp)| = | — =+ F|=—"—x|— =+ —|=9,6(mg /1
FTH (5’”’)(2)( P 21)" 2 1038 21 (mg /D)

atm,H

Xac dinh SOTR véi céc thong s6 o= 0,65, = 0,95 va F = 0,90

73,49%9,08x1,024%%
0,65%0,9[0,95%9,6 - 2]

=180,4(kg /)

— Csﬂ20 20-Ty _
SOTR = AOTR (1.0247) =
aF(ﬂCE,T,H -C

Xdc dinh luu luwong khi

SORT (kg / h)
E x (60 phut | h)(kg.0, | m’kk)

Qxk (m */phit) =

Khéi luong riéng cua khong khi & 25°C va ap suét‘ 1,01325.10° N/m® 1a 1,184 kg/m’ (phu luc B),
(Metcalf va Eddy, 2004). Oxy chiém 23,18 % vé khoi lugng trong khong khi, nén lugng oxy
twong tmg 1a = 1,184 x 0,2318 = 0,27 kg/m* khong khi.

SVTH: Huynh Truong Khoa 6-31



Thuyét minh d6 an t5t nghiép GVHD: TS. Huynh Ngoc Phuong Mai

180,4

=31,82(m’ / phuit
035x60%0.27 (m™/ phiit)

Oui 3182
1 1

Vay luu lugng khi 1a: O, (m* / phiit) =

Chon 1 may bom khi. Luu lugng khi cia may bom: Q, = =31,82(m’ / phut)

Chon van tdc ctia 6ng dan khi chinh v = 15 m/s (quy pham 10 — 15m/s) (Lai, 2000).
Dién tich tiét dién ctia dng thoi khi chinh, v6i Qb = que = 31,82 (m?/phut)

fio = e 2 3182 1’820 =0,0354(m”)

Ve 15x

Chon 6ng thdi khi br:ing nhya chiu dugc su thay ddi cua nhiét do va ap Suét.

4x0,0354
3,14

£ x 4
Duong kinh cua 6ng dan khi chinh: D :\/ X Jie :\/ =0,212(m) =212(mm)

3,14

Ong thoi khi chinh dwgc dat cach dau thanh bé 1 m va cudi thanh bé 0,4m. Khoang cach giira
tam céc ong thoi khi nhanh [a [ = 1m.

L-0,5x2 16,4—(1+0,4)
1

Tdong s6 dng nhanh thdi khi: n = +1=16(6ng)

Luong khi qua 1 éng nhanh: ¢,, = Die _ 31’22 =1,99(m’ / phiit)
n

Chon van tc dng dan khi nhanh v = 10 (m/s) (quy pham 10 — 15 m/s) (Triét, 2006).

G 1,99

Dién tich tiét dién ctia dng thoi khi nhanh: f, =2k = =3,32.10"(m?)
v,, 10x60
. . 4 107
Duong kinh ong thoi khi nhanh: D, = ;1{;‘” = 4x 3;312410 =0,065(m) = 65(mm)

Trén cac 6ng nhanh dat cac dia tho6i khi co duong kinh 0,25m, khoang cach gita cac tam dia la b
= 0,8 m; chon kich thudc 10 phan phdi 0,1mm (thudong <0,Imm) (Lai, 2000).

Céc 6ng nhanh dit cach 6ng chinh 0,95m va cach thanh bé 0,3m.

Chiéu dai dng nhanh: /=B—-D—-0,5x2=12-0,212—(0,95+0,3) =10,59(m)

Tong s6 dia trén mot dng thoi khi nhanh: m = é = 1(())’;9 +1~14(dia)

b

Luong khi qua 1 18 phan phdi khi: ¢, = Din _ 1’1949 =0,14(m> / phiit)
m
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Bang 6.11 Tong hop cac thong sé thiét ké cua bé SBR

Stt Cic thong so tinh toan Ky hiéu | Ponvi | Gia tri
1 | S6 don nguyén - - 2

2 | Thé tich mot bé Vidn m’ 625
3 | S6 chu ky cua 1 bé trong 1 ngay - - 4

4 | Chiéu dai L m 20
5 | Chiéu rong B m 13
6 | Chiéu cao 16p nudc hy, m 6

7 | Chiéu cao bao vé hpy m 0,5
8 | Chiéu cao xdy dung hyg m 6,5
9 | Thoi gian luu nude HRT, gio 16,22
10 | Thoi gian luu bun SRT ngay 19,25
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