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LOlI CAM ON

Em xin chan thanh cam on Thay TS. Nguyén Thai Anh d3 tan tinh huéng dan, cung
cap tai liéu, dwa ra nhitng phuong phap cu thé, truyén dat nhitng kinh nghiém thyc té gidp
em hoan do an tét nghiép. Em ciing xin chan thanh cam on hoi ddng Thay C6 phan bién da
nhan xét cu thé va déng gop nhitng y kién quy bau gitp em hoan thién do an tét nghiép.

Em xin giri 101 cam on sdu sic dén quy Thay Cd trong khoa Cong Nghé Hoa Hoc va
Thuc Pham truong Pai Hoc Su Pham K§ Thuat TP.HCM va dic biét 1a quy Thay C6 trong
bo mon xtr ly nude thai da tan tinh chi dan, truc tiép giup d ciing nhu tao didu kién tét nhat
cho em hoan thanh tt d an.

Cudi cing em xin kinh chic quy Thay C6 doi dao suc khoe, thanh cong trong céng
viéc va cudc song dé tiép tuc dan dit thé hé chiing em ngay cang trudng thanh hon trong
nganh nghé minh da chon.

Sinh vién thuc hién



LOI CAM DOAN

T6i tén 1a Truong Qudc Thinh, 14 sinh vién khéa 2015 chuyén nganh Cong Nghé K§
Thuat Moi Trudng, ma sb sinh vién 15150132, t6i xin cam doan dd an tét nghiép nay 1a
cbng trinh nghién cau khoa hoc thuc sy cua ban than t6i, dwoc thuc hién dudi sy hudng
dan cua TS. Nguyén Thai Anh.

Cac thdng tin tham khao trong dé tai nay duoc thu thap tir nhitng ngudn dang tin cay,
da duoc kiém chang, duoc céng bd rong rai va duoc tdi trich dan ngudn gdc rd rang ¢ phan
Danh muc tai liéu tham khao. Cac két qua trong d6 an nay 1a cho chinh tdi thuc hién mot
cach nghiém tdc, trung thuc va khong tring lap véi cac dé tai khéc.

Téi xin dugc ldy danh du va uy tin cia ban than d&é dam bao cho 15i cam doan nay.
TP. Hd Chi Minh, ngay 15 thang 07 nim 2018

Sinh vién thuc hién
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DANH MUC TU VIET TAT

COD: Soluble Chemical Oxygen Demand — nhu cau oxy héa hoc

BOD: Biochemical Oxygen Demand — nhu cau oxy sinh hoc

UASB: Upflow Anaerobic Sludge Blanket — bé ky khi dong chay nguoc
SBR: Sequencing Batch Reactor — bé hoat dong theo mé

MLSS: Mixed Ligour Suspended Solids Concentration — ham lwong chat rin lo Ling
trong bun long

MLVSS: Mixed Ligour Volatile Suspended Solids Concentration — ham lwong chat ran lo
hrng dé bay hoi trong bun 16ng

SVI: Sludge Volume Index — chi s thé tich bun

SNDR: Specific Denitrification rate — hé sé khtr nitrate

viii



CHUONG MO bAU

1. PAT VAN PE

Trong nhitng ndm gan day cong nghiép thé gidi dang phat trién véi téc do cao. Cuing
v6i sy phat trién chung ciia nén cong nghiép thi nganh céng nghiép bia ciing phat trién manh
me.

Bén canh viéc dap wng nhu cau tiéu thu bia ¢ thi truong trong nudc, tao ra lugng 16n
viéc 1am cho nguoi dan, tuy nhién nudc thai tir cac nha may bia chira lugng I6n cac chat 6
nhiém can phai xir 1y truéc khi thai ra méi truong. Do d6, viéc xay dung mot hé théng xir
Iy nudc thai nham bao vé moéi truong va dam bao viéc xa thai dat chuan nha nudc 1 rat can
thiét. Khi tram xur 1y nudce thai di vao hoat dong on dinh, s& gop phan bao vé stc khoe cong
ddng, cong nhan cd thé yén tam tham gia san xuat.

Chinh vi nhitng 1y do trén, em d3 chon va tién hanh thuc hién dé tai “Thiét ké tram xu
1y nudce thai cho nha may bia Sai Gon — Long Khanh”.
2. MUC TIEU PE TAI

Nham tao diéu kién cho sinh vién xay dung mdi lién hé giira ly thuyét va thuc hanh
ddng thoi ap dung cac kién thic hoc duge dé tinh toan, thiét ké hé thong thuc té.

3. POI TUQNG CAN QUAN TAM
Céc d6i twong can quan tam khi thyc hién dé tai

e Thanh phan, tinh chat cua nudc thai dau vao;
e CAc nguon xa thai tir nha may;
e Cong nghé xtr ly nudc thai cac chi nhanh nha may bia Sai Gon va mot vai nha
may bia trong nudc khac.
4. PHAM VI, GIOI HAN CUA PE TAI
Thaoi gian thuc hién: 01/3/2019 — 23/7/2019

Dé tai duoc thuc hién trén két qua tham khao dic tinh nuéc thai nha may bia Sai Gon
— Nghé An va nha may bia Heneiken Viét Nam Tién Giang.

Nudc thai nha may bia duoc phan tich qua céc chi tiéu chinh gom pH, SS, COD,
BOD:s, Nito tong, Photpho tong, ... tir co s¢ d6 1am sé liéu tinh toan thiét ké hé théng x ly.



Nudc dau ra s& duoc thai truc tiép ra ngoai nén chét luong nuéc sau xir 1y can dat cot
A QCVN 40:2011/BTNMT.

5. NQI DUNG THUC HIEN
Téng hop céc tai liéu co lién quan vé cac phuong phap xir Iy nude thai nha may bia.
Tim hiéu dic tinh nuéc thai nha may bia n6i chung va phan tich thanh phan tich chat
nudc thai cua nha may bia Sai Gon — Long Khanh ndi riéng.
Dé xuét cac phuong an xir Iy nudc thai cho nha may.

Tinh toan thiét ké cac cong trinh don vi tir d6 Iya chon cdng nghé xir Iy pht hop dé
thiét ké tram xur 1y nuéc thai cho nha may.

Thé hién so @b cdng nghé xt ly ciia phuong an lua chon trén cac ban vé ki thuat.
6. PHUONG PHAP THUC HIEN

Phuong phéap so sanh céac qui trinh cong nghé xtr 1y nudc thai nha may bia., so sanh
lya chon cac phuong 4n: So sanh wu, nhuoc diém caa cdng nghé xtr Iy nudc thai hién co va
dé xuat cong nghé xu 1y nudc thai phu hop.

Phuong phap tinh toan: Str dung cdng thirc toan hoc dé tinh toan cac cong trinh don
vi trong hé thdng xu 1y nuéce thai.

Phuong phap d6 hoa: Thé hién cac thong sé tinh toan duoc (kich thudc, vi tri bé, thiét
bi,...) én ban v& k§ thuat.

7. Y NGHIA KHOA HQC VA THUC TIEN

Sau khi qua hé thdng xt 1y, nudc thai s& dat chuan theo yu cau cia nha nudc trudc
khi xa thai ra méi truong (cot A, QCVN 40:2011/BTNMT)

Han ché viéc xa nudc thai bira bai 1am suy thoai méi trudng va 6 nhidém tai nguyén
nuoc.
8. CAU TRUC LUAN AN
Luan an bao gém: 9 muc va 4 chuong dugc bo tri.
» Loi cam on
» Loi1 cam doan
» Muc luc
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Danh muc bang

Danh muc hinh

Danh muc tir viét tit

Chuong mé dau

Chuong I: Tong quan du an tram xtr Iy nudce thai nha may bia Sai Gon — Long
Khanh duoc dé xuét

Chuong II: Tong quan vé cac phuong phap xir Iy nudc thai nha may bia
Chuong III: D& xuat quy trinh cong nghé xtr ly

Chuong IV: Tinh toan — thiét ké tram xur Iy nudc thai nha may bia Sai Gon —
Long Khanh

Két luan — Kién nghi

Tai liéu tham khao

Phu luc

9. KE HOACH THUC HIEN - THOI GIAN

Thaoi gian thuc hién: 05 giai doan :

Giai doan 1 (2 tuan dau) : Hoan thanh dé cuong chi tiét va so dd cong nghé.

Giai doan 2 (3 tuan tiép) : Hoan thanh phan ly thuyét.

Giai doan 3 (5 tuan tiép) : Hoan thanh phan tinh toan.

Giai doan 4 (5 tuan tiép) : Hoan thanh céc ban vé k§ thuat.

Giai doan 5 (c4c tuan con lai) : Kiém tra, danh gia, xem xét lai nop dung. Tién hanh
khic phuc cac sai sot.



CHUONG 1: TONG QUAN DU AN TRAM XU LY NUOC THAI

NHA MAY BIA SAl GON - LONG KHANH PUQC PE XUAT
< TONG QUAN VE DU AN
Du an tram xur ly nudc thai cho nha may bia Sai Gon — Long Khanh dugc tinh toan
thiét ké vai thong s6 dau vao dugc tham khao tir nha may bia Sai Gon — Nghé An va nha
may bia Heneiken Viét Nam — Tién Giang. Vi chi phi xay dung va thiét bi 17,951,581,670
VND (Mudi bay ty chin trim ndm mét triéu nam trim tdm mdt nghin sau trim bay muoi

dong).

Hinh 1.1. Ban dé du kién duw &n xit Iy nieéc thai cho nha may bia Sai Gon — Long Khanh



CHUONG 2: TONG QUAN VE CAC PHUONG PHAP XU LY
NUOC THAI NHA MAY BIA

1. PHUONG PHAP CO HQC
1.1 Song chin réc

Song chén rac dung dé giir lai c4c tap chit tho c6 kich thudc 16n cha yéu 1a rac hitu
co trong nudc thai va 1a cong trinh don vi dau tién chuan bi cho cac giai doan xu 1y tiép
theo.

Kich thuéc téi thiéu cua rac duoc giir lai tiy thuoc vao chiéu rong khe ho, tac 1a
khoang céach gitra cac thanh kim loai ciia song chan rac. Pé tranh & dong rac va gay ton that
ap luc qua 16n nguoi ta phai thuong xuyén cao rac. Toc do nudc chay qua cac khe ha khdng
dugc qué 1 m/s.

1.2. Bé diéu hoa

Bé diéu hoa l1am nhiém vu diéu hoa luu lwong va ndng do cac chat 6 nhiém trong nudc
thai dé tao diéu kién thuan loi cho cac qua trinh hoat dong cua cac cong trinh xtr Iy nudc
thai.
2. PHUONG PHAP SINH HQC KY KHI

TUy theo trang théai cia ban, co thé chia qua trinh xir Iy Ky khi thanh:

- Qua trinh xur ly ky khi véi vi sinh vat sinh truong dang lo limg: nhu qua trinh tiép
xuc ky khi (Anaerobic Contact Sludge Blanket), qua trinh xir Iy bang 16p ban ky khi véi
dong nudce thai di tir dudi 18n (Upflow Anaerobic Sludge Blanket — UASB); qué trinh sinh
hoc ky khi x&o tron hoan toan.

- Qua trinh xtr ly ky khi vai vi sinh vt sinh trudong dang dinh bam: nhu qua trinh loc
ky khi (Anaerobic Filter Process), qua trinh loc ky khi tang lo lung.

Bé UASB

Mot tinh chat quan trong hang dau cia UASB la kha nang duy tri mét luong sinh khéi
ky khi Ién trong hé thong, vi vay cho phép bé UASB hoat dong Vi tai trong cao.



Nguyén Iy hoat dong cia bé

Nudc thai sau khi diéu chinh pH theo dng dan vao hé théng phan phéi déu trén dién
tich day bé. Han hop bun ky khi trong bé hap thu chat hitu co hoa tan trong nudéc thai, phan
haty va chuyén héa ching thanh khi (khoang 70 — 80% CHa, 20 — 30% khi CO;) va nuéc.
Cac hat bun can bam vao céc bot khi duoc sinh ra ndi 1&n bé mat 1am xdo tron va gay ra
dong tuan hoan cuc bo trong 16p can lo lung, tron déu nudc thai véi sinh khéi. Khi hat can
ndi 1én va phai tim chan bi va ra, khi thoét 1&n trén, can roi xudng dudi. Hon hop bun nuéc
da tach hét khi qua khe cira (8) vao ngan lang véi van toc 9 — 10 m/h. Hat cin trong ngin
ling tach bun ling xudng day qua ctra (6) va tuan hoan lai viing phan tng Ky khi. Nuéc
trong thu vao mang (10), theo 6ng (12) dan sang bé xu Iy sinh hoc tiép theo. Khi sinh hoc
duoc dan dng (11) thu vé binh chtra (13) rdi theo dng dan khi dét (14) ra ngoai.

Hinh 2.1. So dé cdu tqo cua bé UASB cé ngdn lang riéng
3. PHUONG PHAP SINH HQC HIEU KHI

3.1.Hiéu khi lo liing

Trong nudc thai sau mot thoi gian thich nghi, céc té bao vi khuan bt dau tang truéng,
sinh san va phat trién. Nudgc thai bao gio ciing c6 nhitng hat chat ran lo lung kho lang. Cac
té bao vi khuan s& dinh vao céc hat lo ltng nay va phat trién thanh céc hat bdng cin c6 hoat
tinh phan hay cac hop chat hitu co nhiém ban nudc thé hién bang BOD. Cac hat bong nay
néu duogc thoi khi va khudy dao lo ling & trong nuéc va dan 16n 1én do hap phu nhiéu hat



chat ran lo lirng nho, té bao vi sinh vat, nguyén sinh déng vat va cac chat doc. Nhitng hat
bdng nay khi nging théi khi hoidc cac chat hiru co 1am co chat dinh dudng cho vi sinh vat
trong nudc can kiét chiing s& lang xubng day bé hozc hd thanh ban. Bun nay goi 1a bun hoat
tinh.
3.2. Hiéu khi dinh bam

trong qua trinh nay vi sinh vat cé dinh dinh bam va phat trién trén bé mat vat liéu
dém dang rin tao thanh cac Iép mang sinh hoc (biofilms) hay mang vi sinh vat. Trong qua
trinh hoat dong , vi sinh vat tiép xdc véi nuée thai va tiéu thu co chét (chat hitu co, dinh
dudng, khoang chat) c6 trong nudc thai va 1am sach nuéc thai. Trong qué trinh vi sinh vat
hiéu khi dinh bam van ludn ton tai cac chung vi sinh ky khi ¢ 16p mang phia trong, nhiéu
hay it tily thudc vao cuong do cap khi.

3.3. Bé ling sinh hoc

Bé ling sinh hoc dugc st dung nham tach bun hoat tinh sau xir 1y nuéc thai ¢ bé
aerotank, muong oxy hoa hoic mang sinh hoc sau bé loc sinh hoc. Ciing nhu bé ling 1, bé
ling sinh hoc c6 thé xay dung kiéu dtng, ngang hoic ly tam. Doi véi nha may xir 1y nudc
thai c6 luu luong trung binh va 1én thi thuong sir dung bé lang ngang hoac ly tam.

4. PHUONG PHAP HOA LY

Cac loai bé loc, bon loc véi vat liéu loc dang hat duoc (ng dung dé loai bo mau va
cac hat c6 kich thudc nho chira trong nudc thai cong nghiép

5. KHU TRUNG NUOC THAI

Nudéc thai sau khi di qua cac cong trinh xtr 1y, ham lwong cac chat 6 nhiém giam déng
ké va luong vi tring cling giam theo nhung van con vuot c4c tidu chuan qui dinh va khir
trung 14 giai doan bat budc trude khi xa nudc thai vao ngudn tiép nhan.

Cac phuong phap khtr trung

- Khtr triing bang clo va céc hop chat chia clo
- Khtr triing bang 0zén
- Khtr triing bang tia cuc tim



CHUONG 3: PE XUAT QUY TRINH CONG NGHE XU LY

1. TONG QUAN VE NUOC THAI NHA MAY BIA
Nudc thai tir nha may c6 thanh phan, tinh chat va nhiét dé khdng 6n dinh, phét sinh
tir nhiéu ngudn khac nhau nhu: nudc 1am lanh, nude ngung ty, nude vé sinh céc thiét bi 1én
men, thing nau, bé chira, duong ng, san nha,...nudc thai tir ham 1én men, nude rira chai, ...
Nudc thai nhin chung c6 gi tri COD vao khoang 1500 mg/I hoac c6 thé cao hon, ty
s6 BODs/COD cao, ham lugng cac chat dinh dudng nhu N, P d6i dao, thich hop cho cac
qua trinh xt ly sinh hoc.

2. THANH PHAN NUOC THAI NHA MAY BIA SAlI GON - LONG KHANH

Nha nau bia

Nudc thai san xuat
(1700 m®/ngay.dém)

DPoéng goi san pham

Nang luong

Nudc thai
thu gom

Can tin

Niréc thai sinh hoat Nha vé sinh tai khu vuc nha xudng

(30 m¥/ngay.dém) \
Khu vyc van phong, phong LAB

Hinh 3.1. So' d6 thanh phan nuéc thdi



3.S0 PO CONG NGHE THAM KHAO

3.1. So @6 cong nghé nha may bia Sai Gon — Nghé An

Nitdie thai dan vio

Song chan ric

|
Ho thu gom
l
Be dieu hoa
1
Belingmt - —--—--—- |
B i
Be UASB
. |
Be hiéu khi :
Aerotank

T

Bilinghi —l»| Binéabin

]

B¢ kbt tring !
Xelf bun
Nuor thai sau x Iy dat cot A
QCVN 40:2011/ BINMT

Hinh 3.2. So' d6 cdng nghé nha may bia Sai Gon — Nghé An
(Nguon: Céng ty CP Co khi Méi truong ETM)



3.2. So @6 cong nghé nha may bia Heneiken Viét Nam — Tién Giang

Process waste water Domestic waste water
' '
[ Collection Tank | Collection Tank ‘
'
| Bar Screens
Sand Trap
T
\ﬁ—hﬂuenl ocil] Dewater sludge
S, S .
Fine Screen Pohiner |
- I e ETEE g |
Cooling Tower ‘—0‘ Calamity Ly
R -
. S l — Sludge Process 4~~~
] Buffer Tank r Y |
\ : | :
—* Correction Tank “‘_l l '17 |
L l ) i |
| | [
i | UASBTanks |—s Intermediary el Collection ] Anoxic | Aeration Bie . Clarifier
{ f AT Tank Pit Tanks | °| Tanks B i
: 1
i ___,l Reaction/Floceulation |
L +
: Anserobc Chemical Clarifier - - -
I Sludge Tank -
: — PAC 4
RO R T Y G S T L e UGS (X Aoy glalEgiolan ‘ Sand
ChemicalArvea | _ __ __________ —»| Disinfection Tank #——
HCINaOH p Javel ‘ | Fillter

Outlet Chanel ——» Final Efftuent Discharge

Hinh 3.3. Sor do cdng nghé nha may bia Heneiken Viét Nam — Tién Giang
4. DE XUAT CAC PHUONG AN THIET KE

Bang 3.1. Thong sé nwéc thai diu vao nha may bia Sai Gon — Long Khanh

s y QCVN 40:2011/BTNMT | Higu suat
STT | Thongso | Pon vi | Giatri
Cot A (%)
1 |[COD mg/L | 2350 75 98.5
2 |sCOD mg/L 1720 - -
3 | BODs mg/L | 1400 30 97.86
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4 | Ntong mgN/L 75 20 73.33
5 |N-NHs* | mgN/L| 35.8 5 86.03
6 | NOs- mgN/L | 21.4 - -
7 |NOy mgN/L | 1.8 - -
8 | Ptong mgP/L 15 4 73.33
9 |TSS mg/L | 350 50 85.71
10 | VSS mg/L 200 - -
11 | SO4* mg/L 144 - ;
12 | pH - 5-11 6-9 -

(Ngudn tham khao tir théng sé cac chat 6 nhidém tir nha may bia Gai Gon — Nghé An va nha
may bia Heneken — Tién Giang)

Tiéu chudn xd thdi

Nudc thai caa nha may sau khi qua hé thong xur 1y (dugc dé ra bén dudi) dat quy
chuan cot A QCVN 40:2011/BTNMT
4.1. Phwong an 1 (hinh 3.4)

4.2. Phwong an 2 (hinh 3.5)

+«+ Ghi cha
Duong nudc >
Puong ban . >
Puong héa chat ——————— >

11



- >4 A -
Niuree thai dau vao

'

Song chan ric thé

v

Hé thu 01

{

Song chan rac tinh

4

Hb thu 02

{

Thap giai nhiét

{

]

B diéuhoa, |—»| DCtrung
S e — hoa pH
|
|
|
I
|
|
I
I
-

H3S04/NaOH

Bé
UASB

!
|
Bé chira biin
ky, khi

Bé Bé
Anoxic Aerotank

Khu chi¥a héa chit

Ca(OCl);

—| Bé khw tring

Bun da
tach nwoc

.T

Polymer

———-

-
Bé lang sinh hoc

v

Bé trung gian 01

¢

Loc ap Iyc

!

Bé trung gian 02

'

{

Nwoe sau xir ly dat cot A
QCVN 40:2011/BTNMT

Hinh 3.4. So' do cdng nghé phuwong dén 1
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I R A -
Niuroe thai dau vao

¢

Song chin ric the

r 3

v

Hb thu 01

¢

Song chan ric tinh

v

Hb thu 02

{

Thap giai nhiét

d

Bé& UASB

!
|

v

Bé chira b
ky, khi

Khu chira héa chit

B diduhba  |—»| B¢ dicu chinh

= —> pH

I

I

I

I

I

I

I

I

-

H2S04NaOH

Bé trung gian 01

— Bé SBR

Ca(OCl):

A = -\
—  Be khw trung

Bun da
tach nwoc

4
i Polymer
T
| ¥

Xir Iy bun
¥
i
i

{

Bé trung gian 02

!

Loc ap hee

{

Bé trung gian 03

!

|

Nuwde sau xir Iy dat cot A
QCVN 40:2011/BTNMT

Hinh 3.5. So d@6 cong nghé phirong dn 2
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5. THUYET MINH SO PO CONG NGHE
5.1.Phwong an 1
Phdn nueéc

Nudc thai tir nha may bia gdm hai loai 1a nuéc thai san xuat va nudce thai sinh hoat.
Nudc thai san xuit (tir cac cong doan nhu vé sinh nha xuéng, dong goéi san pham,...) clng
nudc thai sinh hoat tir cac vi tri nhu: can tin, nha vé sinh tai khu vuc nha xuong, khu vuc
van phong, phong LAB, duoc dan vao bé thu gom thir nhat déng thoi truéc bé co dat song
chan réac thd nham giit lai nhitng loai rc thai c6 kich thudc I6n. Cac loai rac thai c6 kich
thudc nho hon tiép tuc duogc gitr lai & song chan rac tinh trude khi chiang duoc dan vao bé
thu gom tha hai.

Tir bé thu gom thir hai, nudc thai duge bom chim bom téi thap giai nhiét trudc khi
tiép tuc tu chay xubng bé diéu hoa, thap giai nhiét dong vai tro gitt cho nhiét do6 nudc thai
lubn < 40°C. Bé diéu chinh pH nudc thai trude khi vao cac bé sinh hoc phia sau, nudc thai
dugc dan dén bé trung hoa pH, tai day pH duoc trung hoa bang NaOH va H2SO..

Nudc thai tiép tuc duoc din sang bé ky khi UASB nham xir ly céc chét hiru co nhu
COD, BOD, dong thai chuyén hoa cit mach...cac chat hitu co khé xir Iy thanh dang dé xi
ly va hdn hop nhiéu loai khi trong 6 CHa chiém chu yéu. Bén canh d6 & diéu kién ky khi
con tao diéu kién thuan loi cho qua trinh xtr Iy Nito, Photpho ¢ cum bé sinh hoc thiéu —
hiéu khi phia sau. Nudc thai duoc dan tiép sang cum bé thiéu khi (Anoxic tank) va bé hiéu
khi (Aeration tank) nham xt 1y photpho, nito ciing véi phan COD, BOD con lai. Bé lang
sinh hoc ké tiép nham tach nudc thai va bun hoat tinh.

Tiép theo d6 nudéc thai dugc din sang hd thu mot (dong vai trd nhu bé chira nude dé
bom loc) dong thai tién hanh loc bang bon loc &p luc gom hai I6p than anthracite va cét
thach anh nham xt 1y mau va luong SS con lai. Nudc ra khoi cum bén loc duoc din dén
hé thu hai (dong vai tro hé chira nude dé raa nguoc, lam sach vat liéu loc) va sau cung nudc
sau xir ly tu chay theo cao trinh dén bé tiép xc nham loai bo coliform va dam bao nudc
dau ra dat chuan cot A QCVN 40:2011/BTNMT.

Phan bln

Bun tir bé ling sinh hoc mot phan duoc tuan hoan trg lai bé Anoxic nham dam bao
nong do bun hoat tinh & cac bé sinh hoc hiéu khi va thiéu khi, phan con lai dugc chuyén
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dén may ép bun, tai may ép cham polymer tao sy c6 dic, ddy nhanh qué trinh ling hat ran
khoi hon hop lam tang hiéu qua tach nudc khi ép ban.

Luong bun du tir bé UASB duoc dan sang bé chta bun Ky khi, lugng bun ndy nham
diéu chinh lugng bun can c6 trong bé UASB khi bé nay hoat dong khéng hiéu qua, khi
lwong bin nay qué tai co thé chuyén sang xtr Iy cing véi bun hoat tinh du tir bé lang sinh
hoc.

Phdn khi

Khi dugc cung cap vao bé hiéu khi bang may thoi khi va khuéch tan déu trong nudc
nho dia théi khi nham dam bao DO trong bé hiéu khi luén > 2 mg O2/L, tao diéu kién thuan
loi dé vi khuan hiéu khi sinh truéng, phat trién, 1y cac chat hitu co lam thirc an tir 6 1am
giam luong BOD, COD va tién hanh qua trinh nitrat hoa.

5.2. Phuwong an 2
Phan nudéc

Nudc thai tir nha may bia gom hai loai 1a nuéc thai san xuat va nudce thai sinh hoat.
Nudc thai san xuat (tir cac cong doan nhu vé sinh nha xuong, dong goéi san pham,...) cling
nudc thai sinh hoat tir cac vi tri nhu: can tin, nha vé sinh tai khu vuc nha xuéong, khu vuc
van phong, phong LAB, duoc dan vao bé thu gom thir nhat déng thoi truéc bé co dat song
chan rac thd nham giir lai nhiing loai rac thai c6 kich thuéc 16n. Céc loai rac thai cé kich
thudc nho hon tiép tuc duogc gitr lai & song chan rac tinh trude khi ching duoc dan vao bé
thu gom thtr hai.

Tir bé thu gom thir hai, nudc thai duge bom chim bom t6i thap giai nhiét truéc khi
tiép tuc ty chay xudng bé diéu hoa, thap giai nhiét dong vai trd giit cho nhiét d6 lubn <
40°C. Pé diéu chinh pH nuéc thai trude khi vao cac bé sinh hoc phia sau, nuéc thai dugc
dan dén bé trung hoa pH, tai day pH duoc trung hoa bang NaOH va H2SOa.

Nudc thai tiép tuc duoc dan sang bé ky khi UASB nham xir ly c&c chét hitu co nhu
COD, BOD, dong thoi chuyén hoa cat mach...cac chat hiru co khé xtr Iy thanh dang dé xir
ly va hdn hop nhiéu loai khi trong 6 CHs chiém cha yéu. Bén canh d6 ¢ diéu kién ky khi
con tao diéu kién thuan lgi cho qua trinh xu ly Nito, Photpho ¢ cum bé sinh hoc thiéu —
hiéu khi phia sau.
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Nudc thai dugc dan tiép sang hé thu mot nhim diéu hoa, can bang luong nuéce giita
cac bé hoat dong lién tuc va bé hiéu khi SBR hoat dong theo mé trudc khi bom vao bé SBR.
Viéc sir dung bé SBR nham xur 1y photpho, nito va phan con lai COD, BOD.

Tiép theo d6 nudce thai duge dan sang hé thu hai (d6ng vai tro nhu bé chia nude dé
bom loc) ddng thai tién hanh loc bang bon loc &p luc gom hai 16p than anthracite va cét
thach anh nham xt 1y mau va luong SS con lai. Nudc ra khoi cum bén loc dugc dan dén
hé thu ba (d6ng vai tro hd chira nudc dé rira nguoc, 1am sach vat lidu loc) va sau cting nuéc
sau xir ly tu chay theo cao trinh dén bé tiép xtc nham loai bo coliform va dam bao nudc
dAu ra dat chuan cot A TCVN 40:2011/BTNMT.

Phan bun

Bun hoat tinh du tir bé SBR duoc chuyén sang may ép bun, tai may ép cham polymer
tao sy co dic, day nhanh qua trinh 1ang hat ran khoi hdn hop 1am ting hiéu qua tach nudc
khi ép bun.

Luong bun du tir bé ky khi UASB duoc dan sang bé chira bun ky khi, lwong bun nay
nham diéu chinh lugng bun can cé trong bé UASB khi bé nay hoat dong khdng hiéu qua,
khi lwong bin nay qué tai c6 thé chuyén sang xt 1y ciing véi bun hoat tinh du tir bé SBR
hiéu khi.

Phan khi

Khi duoc cung cap vao bé hiéu khi bang may thoi khi va khuéch tan déu trong nuée
nho dia thoi khi nham dam bao DO trong bé SBR ludn > 2 mg O2/l, tao diéu kién thuan loi
dé vi khuan hiéu khi sinh truang, phat trién, 1ay cac chat hiru co 1am thtee an tir d6 1am giam
luong BOD, COD va tién hanh qué trinh nitrat hoa.

16



CHUONG 4: TINH TOAN THIET KE TRAM XU LY NUOC
THAI NHA MAY BIA SAl GON — LONG KHANH

1. TINH TOAN LUU LUQNG

Nuéc thai tir khu vy san xuat: Q% =1700 m¥/ngay.dém = 70.83 m%/h = 0.02 m¥/s =

20 1/s

Nudc thai sinh hoat: Q% =30 m¥ngay.dém = 1.25 m3h = 3.47x 104 m¥/s = 0.35 I/s
Luu luong nuéc thai tir khu vuc san xuat Ion nhat
Quax = Qs X Komax (4.1)
Trong do

o Ko: hé s6 khong diéu hoa, véi Q% =20 I/s ta c6 Komax = 1.9 (bang 3-1, [1])

— Q¥ =20x1.9=38 I/s

max
Tuong tu VSi luu lugng nudce thai sinh hoat 16n nhat

Q" =0.35x5=1.75 I/s

max

Luu lugng nudc thai tap trung 16n nhat

Quax = Q% + Q% =38+1.75=39.75 I/s= 3434.4 m¥/ngay.dém (4.2)

2. TINH TOAN CAC CONG TRINH PON VI

2.1. Phwong an 1

2.1.1. Hé thu 01

Thé tich bé thu gom
V=Q, xt (4.3)
Trong do:

e t: thoi gian luu nudc, chon t = 20 phut (t = 10 — 30 phut, trang 415, [4])

=V =39.75x10"x20x60=47.7 m3

17



Chon bé mit bé dang hinh vudng, canh bé

L, = '/\I/—SIX (H 1a chiéu cao lam viéc cua bé, chon H = 3m) (4.4)

=L, = /%‘6:4.0 m

Chiéu cao thuc té caa bé
H, =H+H,, (Hov 12 chiéu cao bao v¢, chon Hpy = 0.5 m)
=H,; =3+0.5=3.5m

Puong kinh 6ng din nuée vao

D, = \/ e, 1 _ 5 184m =184 mm, Chon Din = 220mm (4.5)
v 86400s

Trong d6

e V: Van téc nudc chay trong 6ng, v = 0.7 — 1.5 m/s, chon v = 1.5 m/s (muc
5.96 [3]

Véi Din = 220mm, van tdc nudc chay trong 6ng thuc té v = 1.27 m/s

Cong suat may bom nuéc thai:

p— Qua xHyxp (4.6)
102x1
Trong do:

e P:cong suat hoat dong ciia may bom (kW);

Q% : luu lugng nudc thai tir khu vuc san xuat cuc dai (m3/s);

Hp: chiéu cao cot ap, Hp = 3.5 + 0.4 = 3.9m;
p - khdi lwong riéng cia nuéc (kg/md);
n : hiéu suit bom, chon n = 0.85 (0.8-0.9).

~0.03975x3.9x1000
102 0.85

=P =1.834 kW
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Cong suit thuc té cia may bom:

P ,
P, =— (o:hésb dutai, a =0.46) (4.7)
o
_p —183_seoiw
0.46

Chon hai bom chim nudc thai TSURUMI model 100B43.7 c6 cong suat = 3.7 kW,
cot ap max = 16.1m, luu Iuvong max = 2 m*/phut

2.1.2. Song chdn réac tho

Chiéu sdu muc nudc & song chan:

Q
h = (t 413, [4 4.8
S (trang 413, [4]) 48)
Trong do6:

e V' van tdc nudc chay trudc song chan rac, véi song chan rac 1am sach thu
cong, chon v’ =0.3 m/s (v =0.3 - 0.6 m/s, bang 9.3, [4]);
e B: chiéu rong muong dat song chan rac, chon B = 600 mm = 0.6 m.

., _ 0.03975

= =0.110m
0.3x0.6

MAi quan hé gitra chiéu rong muong, chiéu rong thanh va khe hg nhu sau
B=nxb+(n+1)xw (trang 414, [4]) (4.9
Trong do:

e n: sb thanh cua song chén réc tho;
e w: khoang cach gitra cac thanh chan réac, chon w = 25 mm = 0.025 m;
e b: bé rong thanh, chon b = 8mm.

Giai tim ra duoc n = 18 thanh
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(RRERRRAY
B =

Hinh 4.1. Song chan réc thd

Tong tiét dien cac khe song chin
A=(B—bxn)xh (trang 415, [4])

= A =(0.6—-0.008x18) x0.106 = 0.05 m?
Van téc dong chay qua song chan

-3
v Qrax _ 39.75x10 —0.789m/s
A 0.05

T6n that ap luc qua song chan:

1 vi-v?
h, =—x

0.7 29

=0.039m =39 mm < 150 mm (bang 10.3, [4])

hy

Hinh 4.2. Vi ti dat song chan rac thd

Dit song chin rac nghiéng 1 g6c 0 = 60° so V6i phurong ngang ( 45 - 60°)

20
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2.1.3. Hé thu 02

Hé thu gom ¢6 nhiém vy nhan nuée da loai bo phan I6n cin rac tir thiét bi chin rac
tinh. Viéc tinh toan hd thu gom tuong tir véi hd thu gom d tinh toan & phan truée.

Cac thdng sb cua bé:

Thé tich bé thu gom: V = 47.7 m?

Chon bé mat bé dang hinh vudng, canh bé: Lp =4 m

Chiéu cao muc nuéc trong bé: H=3m

Chiéu cao thuc té ciia bé: Hyg=3.5m

DPuong kinh dng dan nuéce vao: Din = 220 mm

Cong suat may bom nugc thai: P = 3.393 kW véi ¢ot ap bom = 7.4 m
Cong suat thyc té cia may bom: P = 7.376 kW

Chon hai bom chim nudc thai TSURUMI model 100B43.7 ¢6 cong suat = 3.7 kW,
cot 4p max = 16.1m, luu luong max = 2 m¥/phat

2.1.4. Song chdn rac tinh

V6i Qmax = 3434.4 m3/ngay.dém =143.1 m3h. Chon 02 song chan rac ty dong Cheng
Delta c6 cac thong sb ky thuat nhu sau

Bang 4.1. Thong sé ky thuat song chin rac tinh

Model YCS-40
Khe hé lwéi loc (mm) 3
Luu lwong nwéc qua thiét bi (m®/h) 96
Bé rong tong cong thiét bi, Wi (mm) 600
Bé rong phan luéi loc, W2 (mm) 400
Chiéu sau bé (kénh dat thiét bi), B (mm) 600
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Chiéu sau phan nwéc toi da qua thiét bi By (mm) | 550

Cong suat motor (Hp) 0.25

Hinh 4.3. Song chan réc tinh

Chiéu su myc nudc trong muong dat thiét bi

_ Que  1d 34344 1

= = X =0.17m
vxW, 86400s 0.4x0.6 86400

Trong do:

e V: van tdc nuéc chay trude song chin rac, voi song chin rac l1am sach co
giadi, chonv =0.4 m/s (v =0.4 - 0.8 m/s, bang 10.2, [4]);
e B: chiéu rong muong dit song chan rac, chon B =600 mm=0.6 m .
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2.1.5. Thép gidi nhigt

Xac dinh kha nang lam mat cta thap giai nhiét

Q,=CxMx(T,-T,)=4200x

= 723279 kd/ h

Trong d6

C: nhiét dung riéng cua nudc, C = 4200 J/ kgx K;
Q

M: Khéi lugng nuéc, M =
24

1730x10°
24

xp, kgl h;

Ta2: nhiét do nude thai trudce khi lam mat, T2 = 40 + 273, K;

T1: nhiét do nude thai sau khi lam mat, T; = 30 + 273, K;

p : khdi lwong riéng ciia nuéc, p= 1000 kg/ m3.

x (40—30) =3.028x10° J/h

(4.13)

Két hop V6i Qmax = 3434.4 m3/ngay.dém = 2385 L/ph(t, chon hai thap giai nhiét

model:

LBC-25 | o7500 325 | 1800 1380 |3/4 | 200 | 770| 65| 65 25 25| 15 15
3 117000 = 390 | 1735 | 1580 | 1 | 225 770| 65 65 25| 25 15 15
0 | 156000 = 520 | 1890 | 1820 1); 280 970 65 65 25 25 20 | 20
| 50| 195000 650 | 1890 2000 (1’| 330 970 80 80 25 25| 20 20
60 234000 | 780 | 1895 | 2000 1){| 420 1170/ 80 80 25 25 20 | 20
0 | 273000 910 | 2015 | 2175 [1);| 500 1170(100(100) 25 | 25| 20 | 20
80 | 312000 1040 | 2015 | 2175 < 2 | 540 1170 /100 100 25 25| 20 & 20
100 | 390000 | 1300 | 2160 | 2650 | 3 | 700 |1470 100 100/ 25 25| 25 | 25

Hinh 4.4. Thong sé ki thudt thap gidi nhiét
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LBC -60 ~ 175

Hinh 4.5. Thap gidi nhiét
Xac dinh kha nang lam mat cua thap giai nhiét

3
Q, =CxMx(T,-T,) = 4200x%x(40—30) =3.028x10°

2.1.6. Bé diéu hoa
Thé tich bé diéu hoa c6 thé duoc tinh theo ba cach
Cach 1: Lap bang

Dua vao luu luong gid Qn, thé tich tich liy vao Vi va thé tich tich liy bom di Vg,
lap bang thé tich tich liiy cho mdi gid trong ngay.

Thé tich Iy thuyét bé diéu hoa bang hiéu dai sb gia tri dwong 16n nhat va gié tri am
nho nhat caa cot hiéu s thé tich tich liy
Vi, = Voo — Vain (4.14)

Thé tich thuc té bé diéu hoa:
Vinw = L1+1,2)xV,,
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Céch 2: Biéu db tich liy
Duya vao luu lugng gio Qn, thé tich tich lily vao Vi va thé tich tich lily bom di Vi),
v& biéu db tich, v& biéu d6 tich liy theo gid trong ngay

V& hai dudng thang song song véi dudng tich lily bom va tiép tuyén voi dudng cong
tich lily vao & hai cyc tri. Thé tich bé diéu hoa Ia tong hai khoang cach thiang ding tir hai
tiép tuyén dén duong thang tich lity bom.

Céch 3: Chon thoi gian luu nudc (trong khoang cho phép) tir d6 tinh dugc thé tich bé
diéu hoa

O day vi khong c6 sb liéu cu thé thé tich tich liy vao Vi) va thé tich tich lily bom di
V(i) Nén thé tich bé diéu hoa dugc tinh theo cach thir 3

Thé tich bé diéu hoa

W =Q, xt (cong thuc 3.112,[1]) (4.15)

Trong do:

e  Quw: Ivu lvong nudce thai trung binh
e t: thoi gian luu nuéc, chon t = 4h (t = 4 +6h, trang 162, [1])

~1700x4
24

=W

=284 (m®)
Dién tich bé mat bé:
W Y ’ A
A= e H: chiéu cao myc nudc trong bé, chon H = 3.6m (H =2 +4m, trg. 162, [6])

— A=2%_ 7889 ()
3.6

Kich thuéc bé: Lx Bx H =10x 8x 3.6

Thé tich thyc té bé diéu hoa: Vie = 10x 8 x 3.6 = 288 (m°)

Chiéu cao xay dung bé:

H,, = H+h,, ho: chiéu cao bao v¢, chon ho = 0.4m (ho = 0.3+ 0.5m)

—H,, =3.6+0.4=4(m)
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Tinh toan hé théng cap khi cho bé diéu hoa (bang khi nén)

Luu lugng khi nén can thiét cho viéc khudy tron

Q, =V, xa (4.16)
Trong do:

e a:tdc d6 khi nén, chon a = 12 L/m3.phit = 0.012 m3 m3.phdt (bang 9.7,
trang. 422, [4]).

— Q, =288x0,012 = 3.457 (m¥pht) = 207.4 (m*/h)
Chon thiét bi cap khi bang dia théi khi thd EDI c6 céc thdng so ki thuat sau:
Bang 4.2. Thong sé ky thuat dia théi khi tho

Model EDI
Luu lwgng thoat khi 5-26 m3h
Khung dia ABS
PK mit dia 127 mm (5”)
PK ndi ren (DN) 27mm (3/4”)
Nha san xuit EDI
Xuét xir My

Chon s luong dia can thiét, N = 12 dia, kiém tra lai luu lwong thoat khi

7= 2074 _ 1798 (min) (4.17)
N 12

Ap lyc can thiét cho hé thong khi nén
H, =h,+h.+h, +H (trang 151, [4])

Trong do6:
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he: ton that ap luc do ma séat doc theo chiéu dai dng dan (m);
h: ton that cuc bo (m);
he: ton that qua thiét bi phan phéi (m);

e H: chiéu sau cong tac cua bé, H = 3.6 m.
Tong ton that hg va he thudng khong vuot quéa 0.4m; ton that he khdng quéa 0.5m. Do
d6 ap lyc can thiét s& 1a:
H, =0.4+0.5+36=45m
Ap luc may thdi khi tinh theo Atmosphere

Ho _ 45 _ o 445atm

p = -
10.12 10.12

Cong suat may thoi khi tinh theo qua trinh nén doan nhiét:

_GxRle><

0.283
- P21 _11 (cong thc 6-20, trang 108, [5])
29.7xnxe

Py
Trong do:
e P:cong suat yéu cau cua may nén khi (kW);

G: trong lugng cua dong khong khi, G = Q, x7 = 2%23

x1.3=0.075 (kg/s);

e Qx: luu luong dong khi, Qx = 207.4 m3/h;

e v :tytrong cua khong khi, y =1,3kg/m?;

e R:hiang sb khi, d6i vai khdng khi R = 8.314 kJ/K.mol;

e Ti: nhiét do tuyét d6i cua khong khi dau vao;

o pu: &p lyc tuyét d6i ciia khong khi dau vao, p, ~1 atm;

e p2: 4p lyc tuyét ddi cua khong khi dau ra p2 = Pm + 1 = 0.445 +1 = 1.445
atm;

e N= KT_l =0.283, dbi vai khong khi, K = 1.395;

e 29.7: hé sb chuyén doi;

e: hiéu suat ciia may thoi khi, chone =0.8 (e = 0.7 - 0.8).
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0.283
p_ 0.075%x8.314 x 303 8 1.445 ~1|=3.085 (KW)
29.7x0.283%x0.8 1

V6i Q= % =3.457 m3/phat va P = 3.085 kW, chon may 02 théi khi Longtech

LT-065 c6 Qk = 3.620 m¥/phit va P = 3.700 kW
Chon hé théng ng nhanh dan khi gom ba ng, mdi éng c6 4 dia

Puong kinh dng nhanh dan khi vao bé diéu hoa, do = 60mm, kiém tra lai van toc dong
khi trong dng nhéanh

d, = ﬂ:voz 4x?" = 4:207'4 1 =6.795m/s (v=6 -9 m/s
TXV, XN (d,)’nmt  0.06°x3x3.14 3600s

d6i véi dng co duong kinh tir 25 — 75 mm, bang 9.9, [4]) (4.18)

Cong suat may bom nuéc thai:

P: QXHbXp
102x1

Trong do:

e P:cong suat hoat dong cua may bom (kW);
Hp: chiéu cao cot ap, Hp = 6;

o - khdi lwong riéng cia nuéc (kg/md);
e n: hiéu suat bom, chon n =0.85 (0.8-0.9).

5 _ 0.03975x6x1000
102 0.85

=2.75 kW
Cong suat thyc té cia may bom:

P Ak
P, =— véi a:hé so du tai, o= 0.46
o

=P, :E:S.%kw
0.46
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Chon hai bom chim Tsurumi model 150B 43.7 c6 cong suit 3.7 kW luu lwgng max
3.2 m¥/phat va cot ap max 12m

2.1.7. Bé trung hoa pH
Bé trung hoa c6 thé tinh toan twong tu bé thu gom
Thé tich bé trung hoa
V =0Qxt
Trong do:
e t: thoi gian luu nudce, chon t = 20 phut (t = 10 — 30 phat, trang 415, [4])
1d

4 x

=V =1730x x20=24.03 m?

Chon bé mat bé dang hinh vudng, canh bé

L, :\/Y: /@ =3.3m
H 2.2

Trong do:

e H: chiéu cao lam viéc caa bé, chon H=2.2 m
Chiéu cao thuc té caa bé
H,, =H+H,,
Trong do:

e Hpy: chiéu cao bao vé, Hoy = 0.3m
—H_=22+03=25m
Puong kinh éng din nudc vao

_[4Q _\/4><1730>< 1d
" N av 86400s \3.14x1.5 86400s
mm, kiém tra lai v = 0.9 m/s

=0.13m = 130 mm, Chon Din = 168

Trong do
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e V: van tc nudc chay trong 6ng, v = 0.7 — 1.5 m/s, chon v = 1.5 m/s (muc
5.96 [3]

Thung chiza dung dich H2SO4 va bom chdm H2SO4
pH vao max: pHmax = 11

pH trung hoa: pHwn =7

K =102 = 0.0005 mol/L

Liéu luong H2SO4 cham vao

KxM 50, XQ  0.0005x98x1730x1000
Ciis0, X Vh,s0, 98x1.84x10x 24

~1.959 L/h ([4]) (4.19)

qacid =

Trong d6
o My, : khoi lugng phan tir H.SOs, M, ¢, = 98 g/mol;
e Cy 0, : NONg dd dung dich HzS04, C,, ¢, =98% ;

®  YVuso, : trong luong riéng cua dung dich, y, ¢, =1.84 glem?,

Chon bom dinh lugng hoa chat HANA model BL3 ¢6 g = 2.9 L/h
pH vao min: pHmin =5

pH trung hoa: pHin =7

K =10°=0.00001 mol/L

Liéu lugng NaOH cham vao

bazo —

KXxMj.on xQ 0.00001x40x1730x1000
Craon X VnaoH 32x1.53x10x24

=0.059 L/h (4.20)

Trong d6

e M, khéi lugng phéan tir NaOH, M., = 40 g/mol;

NaOH —
o C,.o: NONg d6 dung dich NaOH, C,,, = 32%;

NaOH
*  Yuon. trong luong riéng cua dung dich, y,.o,= 1.53 g/cm?.

Chon bom dinh Iuvgng héa chit HANA model BL1.5 c6 g=15L/h
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Cong suit may bom nudc thai

P — QX Hb Xp
102 xn
Trong do:

e P:cong suat hoat dong cua may bom (kKW);

e Hp: chiéu cao cot &p, Hp = 6.6;

o p:khéi lugng riéng ctia nude (kg/md);

e m: hiéu suat bom, chon n =0.85 (0.8 - 0.9).

p_ 1730x6.6x1000 y 1d
102x0.85 86400s

=1.524 kW
Cong suat thyc té cia may bom:

P : :
P, =—, a:hé sb du tai, ldy o =0.46
o

1524

=P, =" =3314kwW

Chon mot bom chim Tsurumi model 150B63.7 ¢6 cong suat 3.7 kW luu luong max 4
m3/phUt va cot ap max 7m

2.1.8. B¢ UASB
2.1.8.1. Xdc dinh thé tich phan ing cia bé dya vao tdi trong hitu co

Thé tich phan phan ang cua bé theo ly thuyét duoc xac dinh

v = QS0 K9 6ng thirc 10-14, [8]) (4.21)
L,,  1000g
Trong do6:

So: néng dd COD dau vao, So = 2350 mg/I

Lorg: tai trong chat hitu co, chon Lorg = 10 kg COD/m®x ngay tai t = 30°C (bang 10-
12, [8])
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v _1730x2350 o

" 10x1000
Thé tich phan phan tng thuc té bén dudi phan thu khi

V, = %(c@ng thie 10-15, [8]) (4.22)

Trong do:
e E:hésé hitu ich, chon E = 0.85 (E = 0.8-0.9, [8])

SV, = % — 478.294m?

2.1.8.2. Xdc dinh kich thwéc bé
Dién tich bé mit cua bé

A= % (cong thuc 10-6, [8])
Trong do:
e V:vian toc nude di tir dudi 1én, chon v = 24 m/ngay (bang 10-14, [8])

:>A=@=72.08 m?
24

Chiéu cao phan phan ung cua bé

V, 478294

A 72.083

=6.6m (Hy, = 6 — 10m, bang 10-14, [8])
Thiét bi tach pha chiém maot phan thé tich trong bé UASB va lam cho tong chiéu cao
cua bé tang Ién tir 2.5 — 3m. Nhu vay tong chiéu cao ciia bé UASB sé la
H;,=H,+H;+H,, =6.6+1.5+0.4=85m (4.23)
Trong do6:

e Hr: téng chiéu cao bé UASB, m;
e Ho: chiéu cao I6p nudc trong bé, m;
e Hg: chiéu cao chiém chd bai thiét bi tach pha ran-long-khi, m.
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Chon 02 don nguyén hinh chir nhat
Chiéu dai méi bé, L = 7.7m
Chiéu rong mdi bé

A 7208
Lx2 7.7x2

4.7m

2.1.8.3. Xdc dinh thoi gian lvu nwéc cia bé

Thoi gian luu nudc trong b

V, 1d 478.294x24

Q  24h 1730

t

2.1.8.4. Xdc dinh thoi gian luu bun cia bé

Thoi gian luu bun c6 thé duoc xac dinh bang cach gia dinh rang luong bun sinh hoc

du tao thanh déu ¢ dong ra. Thiét ké uéc lwong nong dd VSS dau ra bao gém ca sinh khdi.
Do d6 thoi gian luu bun c6 thé duoc xac dinh bang méi quan hé sau.

Py vss = Q x X, =lugng bun du sinh ramdi ngay tinh theo VSS [8]® (4.24)
Trong do:

Xe: ham lugng VSS, Xe = 200 mg/I

Gia tri Px,vss dugc xac dinh theo cong thac 7-52 ([8])

~QxYx(S,-9) +fd><kd xQxY x(S,-S)xSRT
XV 14k, xSRT 1+k, xSRT

+QxnbVSS (4.25)

Ham lugng COD hoa tan dau ra khi 90% COD bi loai bo
S=(1-0.9)xsCOD =0.1x1720=172mg/I
Ham lugng VSS khéng c6 kha nang phan huay sinh hoc (nbVSS) khoang 50% ham

lugng VSS dau vao

nbVSS =0.5x X, =0.5x200=100 mg/I|
Ham lugng COD c6 kha nang bi phan hay trong ham Iugng COD khdng hoa tan
pCOD =0.5x(COD -sCOD) = 0.5x(2350—-1720) = 315mg/I
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Téng ham luong COD dau vao ¢ kha ning bi phan hay
S, =SCOD +pCOD =1720+ 315 = 2035 mg/| (4.26)
Gia tri cac thdng sb dong hoc tham khao bang 10-10 [8]

e Y =0.08gVSS/gCOD:

e k3=0.03gVSS/g VSSxngay;

e . =0.259 VSS/g VSSxngay;

e f4=0.150/g.

1730%0.08x (2035 —172)

1+0.03xSRT
, 0.15x0.03x1730x0.08x (2035 ~172) x SRT

1+0.03xSRT

(1) <1730% 200 =

+1730x100

346000 — 257839.2 +1160.276><SRT+173000
1+0.03xSRT  1+0.03xSRT

= SRT =21 ngay

2.1.8.5. Udc tinh ham luong COD hoa tan, N-NH4*, TSS, VSS, BODs dau ra (tai t = 30°C,
SRT = 21 ngay) va hiéu sudt xir ly cia bé UASB

Ham luong COD hoa tan dau ra duge xac dinh theo cong thic sau

K x(1+kyxSRT)
® SRTx(Yxk—k,)-1

(cong thirc 7-40, [8]) (4.27)

Trong do:
e Ks: hang sb ban van toc, tai t = 30°C, Ks = 360 mg/L (bang 10-10, [8])
e k: hé s sir dung co chat téi da

k=Hm _ 025 510541
Y 0.08
360 (1+0.03% 21)

®~ 21x(0.08x3.125-0.03) -1

=162.099 mg/I

Tai Lorg = 10 kg COD/ méx ngay, t = 30°C hiéu suét xir Iy TSS = 70% [11]
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ST = ST 5 (1-0.7) = 350 x 0.3 = 105mg/L (4.28)
Ham lwong BODs dau ra
SBOPs — GBOP (1 0,75) =1400 % 0.25 = 350 mg/L [12] (4.29)

Hiéu suat xu ly COD cua bé UASB

sCOD .
HEoS = % x100% = 17202315602'099 x100% = 66.3% (4.30)

0

Ham lugng COD dau ra

COD, =COD, x (1— HYA%®) = 2350 x (1 - 66.3%) = 792.099 mg/L (4.31)

COD
2.1.8.6. Kiém tra thoi gian lwu biin

Kiém tra thoi gian luu bun dua vao ti s6 cia COD hoa tan dau ra va dau vao:

S, 111.33
e <100% ==

0

x100% = 9.4% <10% (kinh nghiém thuc té, [8]). (4.32)

— Gié tri SRT xac dinh bén trén 1a cd thé chap nhan.
2.1.8.7. Xdc dinh ham lwong bun trong bé phan ing

V X Xess
(Q_Qw)xxe—l_waxR

Vi & trén da gia dinh rang luong bun du sinh ra déu nam ¢ dong ra nén Qw = 0 va gia

SRT =

(cong thuc 7-35, [8]) (4.33)

tri Xtss ¢O thé duge tinh nhu sau

VxXess o _QxX,xSRT kg
QxX v 1000g

e

SRT ~

(4.34)

_1730x200x21
753 406.55

10° =17.87kg/m?
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2.1.8.8. Tinh toan liong bin die bom ra méi ngay va chon bom bin phit hop

o - Pivss  QxX, 1730x200x10°
" 0.75% Xes 0.75 0.75x17.87

— 25.816 m¥/ngay ([4]) (4.35)

Cong suit may bom bun

P:QWbexp
102 xn

Trong do:

P: cong suat hoat dong ciia may bom (kW);
e Hp: chiéu cao cot &p, Hp = 9;
e p:khéi lugng riéng cia nuéc (kg/m?);

e m: hiéu suat bom, chon n =0.85 (0.8 - 0.9).

P 25.816x9x1000

= =0.03 kW
102 x 0.85x86400

Cong suat thuc té cia may bom:

P
P,=—
o
Trong do:

e o:hésbdutai, ldy o = 0,46

003

=P,
0.46

=0.067 kW = 0.04 hp

Chon bom chim model HSF250-1.37 265 ¢6 c6ng suét 0.5 hp, cot 4p 10m, luu luong
to1 da 210 L/phut
2.1.8.9. Xdc dinh luong khi methane tao thanh

Ham luong COD c6 kha ning bi phan huy mét di

COD, =S, —S=2035-172=1863g/m? (4.36)
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Ham lugng COD b loai bo véi sulfate dong vai tro 1a chat nhan electron, 0.67 gCOD
bi loai bo twong g véi 1g SOs [8]

CODg, =0.9 xSOi_ % (0.67gCOD/ gSOj‘) g/m? (4.37)
—0.90x (288950, / m*) x (0.67gCOD / gSO,) =173.66

Xéc dinh lugng COD duoc st dung bai vi khuan methanogenic

COD, , = (COD, —CODg,)xQ (4.38)

= (1863 —173.66) x1730 = 3072770.6 g/ngay

San luong CH4 tao thanh tai 30°C = Y, N x( 273.15+t

—— |=0.295L/g[8
methane methane 27315 + to j g[ ]

Trong do6:

L] Ymethane: hé Sé San lu:qng CH4, Ymethane = 040 L CH4/g CODremoved tal tO =
35°C [8];
e t: nhiét do nudc thai, t = 30°C.

Luong CHj4 tao thanh/ngay

QCH4 = Yr:lethane X CODMB X10_3(m3 / L) (439)

=0.4x3072770.6 x10% =1209.165 m3/ngay
Tong thé tich khi tao thanh (v&i 65% methane, bang 10-10, [8])
V, = Qg /0.65=1209.165/0.65 = 1860.254 m/ngay (4.40)

2.1.8.10. Xdac dinh nang lwong tgo thanh tir methane

Pé xac dinh nang lwong tao thanh, trudc tién can xac dinh ty trong ciia methane tai
30°C va hé s6 chuyén d6i nang luong tir methane (50.1 kJ/methane, bang 10-10, [8])

Ty trong methane tai 35°C: y, = 0.6346 g/L (bang 10-10, [8])

273.15+35

Ty trong methane tai30°C=vy, =y X| ———
yireng iy Ye=Yo (273.15+3o

j =0.645 g/L (4.41)
Nang luong tao thanh
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W =V, xy, x10%(L/ d)x 50.1(kJ/ g) (4.42)
= 60.97 x 108 kd/ngay
2.1.8.11. Xdc dinh kich thiréc phéu thu khi, hé thang ong thu khi va kich thiréc ong phan
phéi nuréc vao
Bé c6 hai phéu thu khi, phéu c6 chiéu cao 1.5m. Day phéu thu khi c6 chiéu dai bing
chiéu dai bé, | = L = 7.7 m va chiéu rong (bé mat) b = 1.915m
Vay phan dién tich bé mit khe hé gitra cac phéu thu khi

LxB-2xIxb
X

X

100 (4.43)

An—Ap
Akh/A: A x100 =
10 x4.7-2x7.7x1.915
7.7x4.7

x100=18.5%

Gia tri ndy nam trong khoang cho phép 15 — 20% (bang 10.9, [4])
Trong do

e An: dién tich bé mat mot bé;
e Axn: dién tich bé mat khe ho gitra cac phéu thu khi;
e Ap: dién tich day phéu thu khi.

Hé thdng dng dan khi gom maot dng dan khi chinh va ba dng dan khi phu

Puong kinh éng chinh dan khi

D, = [PV _ \/ 4x1860254 10 _ 4 043m=43mm (4.44)
w, 3.14x15  86400s

Trong do

e Vi van téc dong khi trong 6ng, chon vk = 15 m/s (vk = 10 — 15 m/s, trang
115, [5]).

Chon Dk = 49mm, kiém tra lai v = 11.423 m/s

Puong kinh éng dan khi phu (gém 4 6ng)
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d, - 4V, :\/4x1860.254x 4 _§0214m = 2L4mm
duv,, N 4x3.14x15  86400s

Chon dx = 27mm, kiém tra lai vin = 9.54 m/s

DPuong kinh éng chinh dan nuéc vao bé

D= £:J4X1730x 9 _513m=130mm
v \3.14x1.5 86400s

Chon D = 168mm, kiém tra lai v = 0.9 m/s
Trong do

e V: van tc nudc chay trong 6ng, chon v = 1.5 m/s (v = 0.7 — 1.5 m/s, muc
5.96, [3]).

Puong kinh éng nhanh phan phéi nudc vao bé vai mdi bé gdm 02 éng phan phdi

p - [AQ _ [ 4dA70 M 4094m = 114mm
v, n 3.14x0.5x4 86400s

Chon Dn =114 mm
Trong do

e Vn: van tc nudc chay trong éng phan phéi, chon va = 0.5 m/s (v = 0.5 - 0.6
m/s).
Tiét dién 6ng phan phdi

;o aD?  3.14x0.114°
4

=0.01m? (4.45)

L4y tong dién tich 15 phan phéi bang 30% tiét dién ong
Tong dién tich 15

> f,=0.3f =0.3x0.01=0.003m?

Ong khoan 15 d = 16mm, dién tich mdi 15

nd®  3.14x0.016°
4

f = =0.0002 m?
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Téng s6 15 can thiét

f ~
= Zf: = 006%0032 =15 10
o

(4.46)

Chon n1 = 16 15, mdi bén 8 16 khoan thanh 2 hang so le & thanh éng, 16 huéng xudng
phia dudi mot goc 45°,

2.1.8.12. Tinh toan mang rang cwa thu nuoc

Dung méng tran khe chir V goc 90°, cac khe chir V sau 75mm cach nhau 200mm tinh
tir tim. Bo tri hai mang rang cua & hai bén mang thu. Trong mét bé c6 hai mang suy ra s6
maéng rang cua can dung 1a bn

Tong cong cac khe trong mot bé

Ny, = 2_'60 x4 = 727_5? x 4 =154 (khe) (4.47)

Luu luong nuéc qua mét khe chit V

Q 1730
Ny XN, 154 2x86400

Qupe = =6.5x107° (m3/khe) (4.48)

Chiéu cao myc nuée qua khe duge xac dinh theo cong thac sau

Oine = %x C, x(29)"* x tan (%J x H>? (cong thirc 5.1, trang 101 [7]) (4.49)

Giai tim dugc Hnk = 18mm

Bang 4.3. Tom tat cac thong sé tinh toan ciia bé UASB

Thong sb Pon vi Gia tri
Tai trong hitu co tinh theo COD kg COD/m3x ngay 10
Thé tich phan phan ang m? 478.294
Van téc nudc di tir dudi 1én m/ngay 24
Thoi gian luu nuéc h 6.64
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Luong sinh khéi hinh thanh

Thoi gian luu bun

COD hoa tan dau ra

COD dau ra

BOD dau ra

TSS dau ra

Luong bun du bom ra moi ngay

2.1.9. Bé chara bun ky, khi

Thé tich bé chira bun ky khi
V=Q, xt=25.813x1=25.813m

Trong d6

kg VSS/ngay
ngay
g/m?
g/m?
g/m?
g/m?

m3/ngay

346
21
162.099
792
350
105
25.816

e Qu: luu lwong bun du can xa bé & bé UASB (xé4c dinh ¢ phan trén);

e t: thoi gian luu bun, chon t = 1 ngay.

Chiéu dai va rong bé lan luot 1AL = 4.1, B = 3.6

V 25813

=1.75m

Chiéu cao phan chira bun H =

LxB 4.1x3.6

Chiéu cao xay dung bé Hxa = H + hpy = 1.75 + 0.75 = 2.5m

Cong suit may bom bun

B Q, xH,xp
102 xn

Trong do6:

e P:cong suat hoat dong ciia may bom (kW);

e Q,: luuluong bun du can xa bo tir bé UASB (m3/s);

e Hp: chiéu cao cot 4p, Hp = 4 m;

e p:khdi lugng riéng ciia bun (xem nhu gan bang nuéc thai) (kg/md);
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P 25.813x 4 %1000

= =0.015 kW
102 x0.8x 86400

Cong suat thyc té cia may bom:

P 0.015 . .
P, =—=—-=0.033kW, a: hé so du tai, lay a =0.46
a 046

Chon hai bom bun dit can model CMXM 70/05 c6 cong suat = 0.37 kW, cot &p 15-
20.7m, luu Ivgng max = 20 - 90 L/phut

2.1.10. Bé Aerotank
2.1.10.1. Téc dé tang trwong riéng cua vi khuan nitrat hoa
Téc do tang trudng riéng cuc dai cta vi khuan nitrat hoa tai t = 30°C
ot = My X072 =0.75x1.07" =1.475g/g = ngay (4.50)

Hang sé béan van téc, ndng do chat nén tai mot nira ty 1¢ sir dung chat nén riéng cuc
dal, tai t = 30°C

K, =K, x07% =0.74x1.053*"% =1.24 mg/L (4.51)
Hé s6 phan huay noi bao cua vi khuan nitrat hoa tai t = 30°C
Ko = Kgn X072 =0.08x1.04°7% = 0.118 g/gx ngay (4.52)

Téc d6 tang truong riéng cua vi khuan nitrat hoa tai t = 30°C

o XN DO A :
= ' X -k cong thuc 7-93, [8 4,53
un (Knyt‘FNj [KO_DOJ dn,t ( g [ ]) ( )
Trong do

e N:nong dd N-NH4* dau ra, N = 0.5 mg/L;
e DO: ndng dd oxy hoa tan trong bé aerotank, DO = 2 mg/L;
e Koy hiang sé ban bio hoa cia DO, K, =0.5mg/L (bang 8-11, [8]).

oy = ZEBXOS N[ 2 ] 118=0.221 ngay*
124+05) (05+2
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2.1.10.2. Xdc dinh thoi gian heu bun 1y thuyét va thuc té

SRTI,[ = i = ﬁ = 453 ngéy

Thoi gian luu bun thue té
SRT =SRT, x1.5=6.8 ngay (1.5: hé¢ sé an toan, [8])

2.1.10.3. Xdc dinh lwong bim dir tao thanh mai ngay

_|QY(,-9) |, ke QY(S, ~S)SRT | QY,NO, | 1kg

e 14k, SRT 1+k, SRT 1+k,, SRT | 10°g (1D
Ham lugng COD c6 kha ning phan hay sinh hoc dau vao
S, =1.6xBOD =1.6x350 =560 mg/L
Cac théng s6 dong hoc tham khao bang 8-10 va 8-11 [8]
o Ky, =kyx0%%=0.12x1.04° =0.178 g/gx d;
e YK, =Ykx0"=6x1.07""%=11.803;
o K, =20 (trang 709, [8]);
o f,=0.15;
e Y, =0.12g VSS/ g NOy;
e Y =0.49VSS/gbCOD.
Nong d6 COD c6 kha ning phan hay sinh hoc dau ra
Kix[L+ky xSRT]  20x[1+0.178x6.8] _ 0.6mg bCOD/L

~SRTx(Yk, —k,,)-1 6.8x(11.803—0.178)-1

(4.54)

(4.55)

(4.56)

(4.57)

(4.58)

Gia sir ndng d6 N-NHs* dau vao bi nitrat hda (NOx) ~80% nito tong boi viéc can
bang nito chua thé thuc hién. Sai sb khi gia sit NO_ ~80%TKN Ia rat nho bsi he s6 san

lwong cho qué trinh nitrat hoa tinh theo VSS chiém maot phan nhé cia ham luong MLVSS

tong. NO, ~ 0.80x TKN =60 mg/L
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p (1730m® / d)(0.4gVSS/ gbCOD)[(560 —0.6)(g/ m*)] .
xpio 1+(0.178g / g x d)(6.8d)
(0.15)x (0.178g / g x d)(1730m® / d)(0.4gVSS / ghCOD)[(560 — 0.6)(g / m*)](6.80)
1+(0.178g / g x d)(6.8d)

N (1730m* / d)(0.12gVSS/gNO, )(60gNO, / m®)
1+(0.118g/ g x d)(6.8d)

= 214.048 kg VSS/ngay
Luong chét rin lo ling dé bay hoi khong c6 kha ning phan huy sinh hoc trong bé

nbvss 1
VSS 3

Luong sinh khéi tao thanh mdi ngay tinh theo VSS

= nbVSS~ % = % =24 mg/L [8] (4.59)

Pyss = Py g + Qx (NDVSS) x 11(‘)(39 (4.60)
| | g

=214.048+1730x 28x10~° = 262.488kgVSS/ngay (cong thirc 8-15, [8])
Luong sinh khéi tao thanh mdi ngay tinh theo TSS
1kg

Py, 1kg
Purss =" 'ge. + Qx (VSS)x 1+ Qx (TS - VS8) 7 & (4.61)
| 262.488

+48.44 +1730% (105—84)x10°
0.85

= 393.579 kg TSS/ngay (cbng thirc 8-16, [8])
Khoi lugng bun du tao thanh tinh theo VSS va TSS trong bé aerotank

e Khéi luong MLVSS
Mygs = Xyss X V = Py yes XSRT = 262.488x 6.8 =1784.074kg (cong thic

7-54,[8]) (4.62)
e Khéi luong MLSS
M gs = Xres XV =Py 1o xSRT = 393.579x 6.8 = 2675.075 kg (cong  thiic

7-55, [8]) (4.63)
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2.1.10.4. Xdc dinh lwong nito bi oxy héa thanh nitrat thyc té

tt Pyoio X10° :
NO, =TKN-N-0.12x T (cong thure 8-18, [8]) (4.64)
=59.7 mg/L
Mat khac:
NO! = NO; + NO; + N,_ + NH} — NH" @ (4.65)
Trong do6:

e NOs: ham lugng nitrate dau vao, NOs™ = 21.4 mg/L;

e NO2: ham lugng nitrite dau vao, NOy = 1.8 mg/L;

e Nhe: ham lwong nito hitu co chuyén héa thanh NHs sau bé phan tng ky khi;

e NH3™", NHz° lan luot 1a ham luong NHs dau vao va dau ra, NHz" = 35.8
mg/L, NHz** = N = 0.5 mg/L.

Tu(2) =N, =59.7-21.4-1.8—-35.8+0.5=1.2 mg/L

Vay ham lugng nito hitu co dau vao 16 mg/L gém 1.2 mg/L chuyén sang NHs sau bé

nybio x10°

phan tng ky khiva 16 -1.2=0.12x =14.8 mg/L dugc vi sinh st dung lam thuc

-

an.

2.1.10.5. Xdc dinh thé tich, kich thuéc bé, lwong bun thai va thoi gian heu nieéc bé
aerotank

Thé tich bé aerotank duoc xéc dinh nhu sau

V x X = 2675.075 tai Xrss = MLSS = 3000 mg/L = 3 kg/m? (4.66)

_2675.075

=V =891.692 m3

Dién tich bé mit bé aerotank

£_V _891682
H 46

=193.844 m?

Chiéu dai bé aerotank
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| _F_193844
B 10

=19.4m

Trong do

e H: chiéu cao bé, chon H=4.6 m (H < 5, trang 183 [6]);
e B: chiéu rong bé, chon B = 10 m.

Luong bun du can thai bo hang ngay

V  891.692
RT 68

Q, = 5 =131.2 m¥ngay.dém (cong thirc 2.22, trang 87, [13])  (4.67)

Thoi gian Iuu nudc caa bé aerotank

_V_24h _891692x24
Q 1d 1730

t =12.4h

Ham luong MLVSS trong bé aerotank

Tisévss, = Myss _ 1784074

=0.67 (trang 716, [8 4.68
= = Ze75.075 ~ 087 (rang 716, [8) (4.68)

MLVSS = 0.67 x MLSS = 2000.775mg/L (trang 716, [8]) (4.69)
2.1.10.6. Xdc dinh ti s6 F/M va tdi trong thé tich tinh theo BOD
Tisé F/IM

QxBOD

FIM=—"—""—_
MLVSSxV

g/gx ngay (cong thirc 7-60, [8]) (4.70)

B 1730x 350 B
2000.775x891.692

Tai trong thé tich tinh theo BOD

QxBOD 1kg 3 NP ,
= ka/m° x ngay (cong thac 7-61, [8 4,71
org v XlOOOg g/m*x ngay (cong thur [8]) (4.71)

_1730x350 145 _ 68
891.692

Trong do
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e BOD: ham lwgng BOD déau vao, So = 350 mg/LO;
e MLVSS =2000.775 mg/L.

2.1.10.7. Xdc dinh hé sé san lirong quan sét
Luong bCOD bij loai bo hang ngay

1kg
10%g

bCODremoved = Q x (So - S) X

Hé sb san lwong quan sét tinh theo TSS

Y _ PX,TSS » 1.6(ghCOD) _ 393.579
obs, TSS — =
bCOD (yBOD) 967.821

removed
Hé s6 san lugng quan sat tinh theo VSS

Y,

obs,VSS

=0.67x0.65=0.43 g VSS/ g BOD

véi 0.67: ti s VSS/TSS (xéac dinh & budc 2.1.10.5)
2.1.10.8. Uéc tinh ham lwong BOD, COD ddu ra

BODeszODe{ gBOD jx(o.ssgvss

x(TSS,mg/L)([8
1.42gVSS gTSS J (T5S.mg /L) ([8)
Gia sir ham lugng BOD hoa tan dau ra va TSS lan luot [8]

e sBOD.=3g/m?
e TSSe=10g/md.

= BOD, = 3+%x10 =8.986 g/m?
1.42

Hiéu suat xt ly BOD

_ BOD, -BOD, x100% = MxlOO% =97.43%
BOD 350

HBOD -
i

Trong do

e BOD;: ham lugng BOD dau vao aerotank;
e BOD.: ham luong BOD dau ra.
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Hiéu suat xu ly TSS

TSS,~TSS, 1000 10510
TSS

x100% = 90.5% (4.77)

HTSS =

Trong do

e TSSi: ham lugng TSS dau vao aerotank;
e TSSe: ham lugng TSS dau ra lang sinh hoc.

2.1.10.9. Tinh toan nhu cdu oxy theo ly thuyét

R, = Q(S, -S)-1.42P, ,,, +4.33Q(NO,) (4.78)

bio

= (1730m® / d)(560 — 0.6)(g/ m*)(1kg /10°g) —1.42(214.048kgVSS/ d) +
4.33(1730m* / d)(59.7g / m*)(1kg /10°Q)

~1110.726kg/d
= 46.28kg/h

2.1.10.10. Xdc dinh nhu cau oxy thuc té, phan phéi dia théi khi va luu heong dong khi trong
bé aerotank

oC, =R, x| o |1 1 (congthac 6-16, [5]) (4.79)
BCy, —C, ) 1.024"°% ¢

Trong do

e B :hésddiéu chinh luc cing bé mit theo ham lwong mubi, ddi véi nudc thai
thuong lay B =1;

e Csn: ndng d6 oxy bdo hoa trong nudc sach tng véi nhiét 6 t°C va do cao so
v6i mat bién tai nha may xt Iy (mg/L), Csn = 6.97 mg/L [8];

e Cs0: N+dng dd oxy bio hoa trong nudc sach & 20°C, Cszo0 = 9.08 mg/L (trang
113, [5]);

e Cq: ndng d6 oxy can duy tri trong bé. Khi xir Iy nuéc thai can ldy Cq = 1.5 —
2 mg/L, chon Cq =2 mg/L;
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e 0o: hé sb diéu chinh luong oxy ngdm vao nuéc thai do anh huéng caa ham
lwong can, chat hoat dong bé mat, thiét bi 1am thoang, hinh dang va kich
thuéc bé c6 gia tri tir 0.6 — 0.94m, chona = 0.7.

:>OCt:46.28><( 0.08 j L 1

X = x—= =95.285kg/h
6.97-2) 1024~ 0.7

Luong khdng khi thyc té cap cho bé

oc, 95.285
= Xf =
Oou

_x1.5 = 4640.503 mé/h (cong thixc 6-17, [5]) (4.80)

Qu  Tx4.4x10

Trong d6

e OU=0uxh: cdng suit hoa tan oxy vao nudc thai caa thiét bi phan phdi
tinh theo g O2 cho 1 m? khéng khi;

e Ou: ¢ diéu kién trung binh vao= 0.7, Ou =7 g O/m3xm;

e h: d6 sau ngap nudce cua thiét bi phan phéi khi, h = 4.4m;

e f:hésbantoan, f=1.5-2]5], chonf=15.

Chon dia phan phéi khi tinh SSI model AFD-270 (97)
Bang 4.4. Thong sé k§ thuat dia thoi khi tinh

Model RSD-270
Puwong kinh dia 270 (mm)
Luru hrgng thoi 0 — 12 (m%/h)
S6 lwong 16 6600

Nhiét do lam viéc <95°C

Khoi hrong dia 0.68 (kg)
Pwong kinh khép vin 25 mm
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S6 lugng dia thdi khi can thiét, chon n =431 dia, kiém tra lai luu luong thoi & mbi dia

Q, _ 4640.503
n 431

Z= =10.77 m3h

Ap lyc can thiét cho hé théng khi nén
H, =h,+h_+h, +H (trang 151, [4]) (4.81)
Trong do:

ha: ton that &p luc do ma sat doc theo chiéu dai ng dan (m);
h: ton that cuc bo (m);
hr: ton that qua thiét bi phan phéi (m);

e H: chiéu sau cong tac cua bé, H = 4.6 m.
Tong ton that hg va he thudng khong vuot quéa 0.4m; ton that he khdng quéa 0.5m. Do
do ap luc can thiet sé la:
H,=04+05+4.6=55m
Ap luc may théi khi tinh theo Atmosphere

H, 55

P =—% -~ —054atm (4.82)
10.12  10.12

Cong suat may thoi khi tinh theo qua trinh nén doan nhiét:

0.283
_GxRxT, [Py —1| (Cobng thirc 6-20, trang 108, [5]) (4.83)
29.7xnxe P,
Trong do:

e P:cOng suat yéu cau cia may nén khi (kW);

e G: trong lugng cua dong khéng khi, G =Q,, xyzwxl.:%:l.?lo

3600
(kafs);
e  Qxr: luu lugng dong khi (bé aerotank, rira nguoc bang khi & bon loc ap luc)
Qkr = 4640.503 + 94.609 = 4735.112 m¥/h;
e +:tytrong cua khong khi, y=1,3kg/m?;
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R: hing s khi, d6i véi khong khi R = 8.314 kJ/K.mol;
e Ty nhiét do tuyét ddi ciia khong khi dau vao;

o pu: &p lyc tuyét d6i ciia khong khi dau vao, p, ~1 atm;
o p2: &p lyc tuyét dbi cua khong khi dau ra p2 = Pm + 1 = 0.54 +1 = 1.54 atm;

K-1 .
e N= o 0,283, doi véi khong khi, K = 1.395;

e 29.7: hé sé chuyén doi;
e e: hiéu suit cua may thdi khi, chon e = 0.8 (e = 0.7 — 0.8).

0.283
p_ 1.710x8.314 x 303 8 1.54 _1[=83.267 (kW)
29.7x0.283x0.8 1

Véi Q _AT5 112 6919 m3/phit va P = 83.267 kW, chon may 04 thdi khi
KT 60

Longtech LT-125 c6 Qk = 21.644 m3/phit va P = 24.13 kW
Phan phdi éng dan va dia théi khi trong bé

Chon duong kinh 6ng dan khi chinh: Dk = 315mm = 0.315m, kiém tra lai van téc dong
khi trong 6ng
_4Q, _4x4735112 1h
nD, >  3.14x0.315° 3600s
duong kinh tir 300 — 610 mm, bang 9.9, [4])

=16.886m/s (vk = 14 — 20 m/s ddi véi dng co

k

S6 6ng nhanh dan khi nhanh va duong kinh 6ng nhanh trong bé aerotank lan luot Ia:
nk = 14 6ng va Dkn = 114mm, kiém tra lai van toc dong khi trong dng nhanh
L __4Q, __ 4x4640503  1n
(D2 )n,  3.14x0.114°x14  3600s
¢6 duong kinh tir 100 — 250 mm, bang 9.9, [4])

=9.03m/s (vk = 9 — 15 m/s d6i véi ong

Cong sudt ciia mday bom tuan hoan sang sang bé anoxic

P IRxQxHxp 3x1730x5x1000  1d

X =3.272kW
102xn 102x0.9 86400

Trong do:
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e H:cotapbom, H=5m

e p:titrong cia nudc, p=1000 kg/m?3

e m: hiéu suit bom, chon y =0,9 (n=0,8-0,9)
Cong suat thyc té may bom

p P 32712 7113w
o 046

Chon hai may bom chim nuéc thai Tsurumi 150B43.7 c6 cong suat P = 3,7 kW

Bang 4.5. Tom tat cac thong sé tinh toan caa bé hiéu khi - aerotank

Thong sb Pon vi Gia tri
Luu luwong nude thai trung binh m3/ngay.dém 1730
Khéi lugng BOD trung binh kg/ngay 605.5
Khéi lugng TKN trung binh kg/ngay 129.75
Thoi gian Iuu bun hiéu khi ngay 6.8
S6 bé hiéu khi Bé 1
Thé tich bé hiéu khi m? 891.692
Luogng bun du bom ra mdi ngay mé/ngay 131.2
Thoi gian luu nudc h 12.4
MLSS g/m? 3000
MLVSS g/m® 2000.775
FIM g/gx ngay 0.34
Tai trong tinh theo BOD kg BOD/m®x ngay 0.68
Luong sinh khéi hinh thanh trong bé kg TSS/ngay 393.579
Hé s6 san lugng quan sat tinh theo TSS kg TSS/kg bCOD 0.65
Nhu cau oxy kg/h 95.285
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Luu lugng khdng khi cap cho bé ¢ng voéi
luru lugng nudc thai trung binh

Ham luong BOD déu ra

TSS dau ra

Nitrate hinh thanh trong bé

N-NH, dau ra

Nito nam trong md té bao vi khuan hiéu khi

Nito hitu co chuyén sang N-NH4* sau phan
tng ky khi (bi nitrat hda hoan toan & bé
hiéu khi)

2.1.11. Bé Anoxic

m3/h

g/m?
g/m?
g/m?
g/m?
g/m?3

g/m?

2.1.11.1. Xdc dinh néng dé bun hoat tinh trong bé anoxic

X, = {Q(SRT)}[ Y(S, =3) } (cong thic 7-43, [8])

V. J|1+k,(SRT)

Trong do

4640.503

8.896

59.7

0.5

14.8

1.2

(4.84)

e Q,V, SRT: lan luot 14 luu luong, thé tich va thoi gian luu bun trong bé
aerotank (dugc xac dinh & muc 3.1.1.10.)

e Y, Kay: cac thdng s dong hoc (duge xac dinh & muc 3.1.1.10.)

_ (1730m® / d)(6.8d)(0.49VSS / gbCOD)(560 —0.6)(ghCOD / m®)

= X,

=1336.845gVSS/m?

2.1.11.2. Xdc dinh ti so dong tuan hoan tir bé aerotank vé anoxic

(891.692m°)[1+(0.178g / gx d)(6.84)]

Nham thuan tién cho viéc tinh toéan thiét ké, cho rang toan bo luong tong nito dau vao
(TKN) déu bi phan hay sinh hoc va ham luong nito hitu co dau ra 1a khong dang ké. Tong
luong nitrate (ké ca lwong tao thanh ¢ qua trinh nitrate hoa) ra khoi bé hiéu khi bao gom
lwong nitrate c6 trong dong tuan hoan tir bé lang sinh hoc vé dau bé anoxic, dong tuan hoan
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tir bé hiéu khi sang bé thiéu khi va ham luong nitrate & dau ra. Méi quan hé trén dugc biéu
dién cu thé theo cong thirc bén dudi

QxNO, =N, x(Q+IRxQ+R xQ) (cong thirc 8-47, [8]) (4.85)

Nott
N

e

=IR=

—1-R (cong thuc 8-48, [8])

Trong do

e NO\! ham luong N-NOj3 trong bé aerotank, NOx = 59.65 g/m?;

e Ne: ndng dd N-NOs™ dau ra sau hay trong dong tuan hoan, Ne = 13 g/m?;

e R:dong bun tuan hoan tir bé Iang sinh hoc vé bé aerotank, chon R = 0.6 [8];
e IR: dong tuan hoan tir bé hiéu khi vé bé thiéu khi.

— IR :%'55_1—0.6 =3(IR=3-4, (tr.g 758, [8])

2.1.11.3. Xdc dinh khéi lwong N-NOs™ di vao bé anoxic
Luu lugng vao bé anoxic
Q =IRxQ+RxQ (4.86)
=3x1730+0.6x1730
= 6208 m*/ngay.dém
Luong N-NOs™ dua vao bé anoxic
NO, feed = Q x N, = 6228 x13 = 80710 g/ngay.dém (trang 763, [8])
2.1.11.4. Xac dinh thé tich bé anoxic
Gia dinh thoi gian luu nuéc t = 4h
Thé tich bé anoxic

V. =tx=3 . 0-2 1730 - 288.333m°
24h 24
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2.1.11.5. Xdc dinh ti s6 F/Mp

BOD 1730x 350 .
FIM, = = X =1.571g/gx ngay (4.87)
V, .. xX, 288.333x1336.845
-? 0,4 - . SRL L I L | | 3 | l LA LA ] T J T 1 0.8 L T | fam ) L | L | ] 2 | T 1 ' an ey | J
) - : ; ;
8 50 ‘é 07 svﬁ/;’:
g 0.3 ' 32%/‘. 0.6 - 20’,.::
o [ %= O9F 3
< 02f 1 04F 10%—3
S i 03f :
® 01F i 02f :
% i 0 :
) 0_.A..l.,..1L‘L.1, . i3 Ob it [ gy 9
0 05 1 15 2 0 5 10 15 20
F/My, g BOD/g biomass-d F/My, g BOD/g biomass-d

Hinh 4.6. D6 thi tuwong quan giiza hé sé khir nitrate (SNDRb) (dira vao nong dé sinh khoi
tai 20°C), ti s6 F/M va ti 1é phdn tram giva roCOD va bCOD cia nuéc thai dau vao

2.1.11.6. Xac dinh t7 ¢ khu nitrat tai t = 30°C
Ti s6 rbCOD

rbCOD . = rbCOD /bCOD = 0.2 = 20% (trang 757, [8])

rate

Dua vao biéu db hinh 4.6 (hinh 8-23, trang 755 [8]), x4c dinh duoc ti 1& khir nitrat tai
t=20°C

SNDR, =0.25g/gxd
Ti I& khtr nitrat tai t = 30°C
SNDR,, =SNDR, x0"% =0.25x1.026*% = 0.323 g/gxd (4.88)

(012 hé s chuyén déi theo t°, 8 = 1.026, trang 756, [8])
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2.1.11.7. X&c dinh lwong N-NOs ¢6 thé khir duroc
Kiém tra lugng N-NOs mat di (hay bi khir thanh No) tai t = 4h
NO, =V.

anoxic

«SNDR ., x X (4.89)
30 b

— 288.333x 0.31x1336.845 = 124563.17 g/ngady (cong thic 8-41, [8])
2.1.11.8. Xdic dinh lwong N-NOjz ¢6 thé khit véi thoi gian lieu t6i wu
So sénh gia tri NOy voi NOx feed, ta thay lwong nitrat ¢ thé bi khir du khoang 55%

S0 v6i luong nitrat dua vao bé anoxic. Do d6 gia tri t = 4h 1a chap nhan duoc nhung cé thé
thir lai voi thoi gian luu nuée thap hon.

Chon lai thoi gian luu nudc. Néu cing ti 1& khir nitrat SNDR, t=4h/1.55=2.6h,
nhung gia tri SNDR thyc té s& cao hon do ti 1& F/My ciing cao hon ddi véi gia tri thé tich
bé anoxic giam di. Do d6 thir lai véi thoi gian luu nuwéc t = 2 h.

Tinh toan twong ty nhu trén NO, / NO, feed

V. =2hx—9 s 1730(m° /d) = 14427
24h
fip, - QxBOD | I7B0X30

V, i XX, 144.2x1336.845

SNDRy = 0.33 g/gxd
SNDR,, =SNDR, x0"% =0.33x1.026" = 0.43 g/gxd
Kiém tra luong nitrat bi khtr tai thoi gian luu nuéc t = 2 h

NO, =V

anoxic

«SNDR,, x X, =144.2x0.43x1336.845 = 82211.692 g/ngay

Ti s6NO, / NO, feed =1.02.. Do d6, gia tri thoi gian lwu nuéc t = 2 h 1a chap nhan
duoc.

So anh gié tri tinh duoc vai ty 1€ khir nitrat (SNDR) quan sat dua vao MLSS

SNDR(MLSS) = 0.25x (X, / X) (4.90)

= 0.25x (1069.451/ 3000) = 0.11(0.04 — 0.42 g/g x ngay) ([8])
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2.1.11.9. Xdc dinh kich thuréc bé Anoxic
Chiéu cao bé, chon H = 3.6m
Chiéu dai bé bang chiéu rong aerotank L = 10m

Chiéu rong bé B = Vaoie L 1442 _ g

HxL 3.6x10

2.1.11.10. Xdc dinh nang lwong khudy trén cho bé anoxic
Nang luong can cip: P = 10 kW/ 10° m? (trang 765, [8])
Thé tich bé V. =180.208m?
Cong suat may khudy chim
P, =PxV, . =10x180.208x10° =1.802 KW (4.91)

Chon 04 may khudy tron chim Tsurimi MR model MR-0.75-4Dcé cac thdng sé ky
thuat nhu sau

Bang 4.6. Thong sé ky thuat may khuay chim

Model Cong suat khuay tron | D1 L | H|A|B|C|P
kW mm |mm | mm | mm|mm|mm | mm
MR31NF/NR2.8 0.75 190 |[460 | 320 | 200 | - 30 | 50

Nominal Dia.¢D
= 71,
H

Hinh 4.7. May khudy chim
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2.1.11.11. Xdc dinh thoi gian luu bun
Nong d6 cin lo Ling trong bé

anoxic __ Xb _ 1336845

- =2004.492 mg/L 4.92
™S vss 0.67 g (4.92)

rate

Thoi gian luu bun trong bé anoxic

SRT noic = Vanore X Xrss (4.93)
Qu X Xrss
144.2 x 2004.492
= =0.734ngay (cong thuac 2.21, trang 86, [13
131.2x 3000 gay (cong J L13]
Trong d6

e Xtss, Qu lan luot 1a nong do can lo lung 1a luu lwong bun du can thai dugc
xéac dinh & phan trén.

2.1.11.12. Xdc dinh dwong kinh éng dédn nuwréc thai
Chon 6ng dan nude thai tir bé anoxic qua bé aerotank c6 dudng kinh éng D = 315mm,
kiém tra lai van tdc nudc chay trong dng

v 2Q+Q+Q) 1d _ 4x(1+3+06)x1730
(D))n 86400s  0.315%x3.14x 86400

muc 5.96, [3]

=1.18(m/s) (v =0.7 — 1.5 m/s,

% Xac dinh ham lwong P diu ra sau cum bé sinh hec ky khi — hiéu khi — thiéu khi

Ham luong nitrate duoc loai bo trong qué trinh phan tng
QxR x(NOj)gas = (Q+QxR)x(NO3) e, ([8]) (4.94)

Trong do:

e R:tisé tuan hoan bun tir bé ling sinh hoc vé dau bé anoxic, R = 0.6;

e (NOs3)ras: ham luong nitrate trong dong tuan hoan tir bé lang sinh hoc vé
dau bé anoxic, (NOs)ras = Ne =13 mg/L;

e (NO3)react: ham lugng nitrate dugc loai bo trong qué trinh phan ang.

Phuong trinh trén tré thanh
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1730x0.6x13=1730x1.6x (NO;)

react

— (NO;),. = 4.88mg/L

react

Ung voi 1g (NO3)react Mt di twong duong véi 6.6g rbCOD duoc vi khuan sir dung
lam thuc an (trang 807, [8])

Luong rbCOD duoc sir dung 1am thirc dn thue té

rbCOD = (NO;),,,., % 6.6 = 4.88x 6.6 = 32.21mg/L (4.95)

equivalent react

Luong bCOD duoc st dung cho qua trinh loai bo P

rbCOD =rbCOD,, —-rbCOD (4.96)

removal _P equivalent

Trong do6:
e rbCODin: ham luong COD c6 kha ning phan hay sinh hoc nhanh dau vao,
rbCODin = 20%S0= 0.2x560 = 112 mg/L

= rbCOD =112-32.21=79.79mg/L

removal _P

Ung voi 1g P duoc loai bo twong duong véi 10g tbCOD dugc vi khuan sir dung 1am
thire an (trang 807, [8])

Ham lugng P sinh hoc bi loai bo

9.9 =7.98 mg/L
10

removal —

Ham luong P duoc vi khuan sir dung dé ting truong sinh khoi

P

used —

Py o X 0.015 = 214.048x 0.015 = 3.21mg/L (4.97)
Trong do:

e 0.015: ham lugng P c6 trong vi sinh di dudng, (g P/ g biomass)
Ham luong P dau ra

P

used

I:)out = I:)in -P

removal

=15-7.98—3.21=3.81 mg/L (4.98)
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Bang 4.7. Tom tat cac thong sé tinh toan caa bé thiéu khi - anoxic

Théng sb Don vi Giatri

Nong d6 N-NOs™ dau ra g/m3 13

Ti s6 tuan hoan tir bé hiéu khi vé dau bé thiéu khi - 3

Ti s6 tuan hoan tir bé ling sinh hoc vé dau bé thiéu khi - 0.6

Thé tich bé thiéu khi m? 144.2

MLSS g/m?3 3000

Ti Ié khur nitrate SNDR gN-NOs/g 0.43
MLSS x ngay

Thoi gian luu bun ngay 0.734

Thoi gian luu nuéc h 2

Ning luong khudy tron kW 1.802

P daura g/m3 3.81

2.1.12. Bé ldng sinh hoc
Nong d6 bun trong dong tuan hoan

= X :>xr:§+x
X, =X R

_ _30230 +3000 = 8000 mg/L (tir 4000 — 12000 mg/L, trang 718, [8])

Trong do

e X =Xvss = 3000 mg/L (phan 3.2.10)
e R=06

Dién tich bé mat bé lang

Q _1730 74 636 m? (trang 719, [8])
L, 22
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Trong do
e La: tai trong thuy luc, La = 16 — 28 m3/m?.ngay (bang 8-7, [8]).
Puong kinh bé ling

\/4A \/4><78 636 _
3.14

Dién tich bé mit thuc té bé lang sinh hoc

2 2
Ao nxd _3.14x10 _78.5m?
4 4

Kiém tra tai trong chét ran

L+ R)xQx X g y d

L, = (4.101)
A 24h
= % = 4.408kg/m?.h (Ls = 4 — 6 kg/m?.h, bang 8-7, [8])
Chiéu cao bé ling (bang 9-12, [4])
H=h+h,+h,=28+14+04=4.6m (4.102)
Trong do
e hi: chiéu cao lang, h; = 2.8m;
e hy: chiéu cao Iép bun ling, ha = 1.4m;
e hs: chiéu cao bao v¢, hs = 0.4m.
Do bé diing thiét bi cao bun nén d6 dbc day bé i = 0.01 [1]
Chiéu cao 6ng trung tam: h = 2.4 m
Puong kinh dng trung tam: d =0.15xD =0.15x10=1.5m (4.103)
B6 phan thu nudc: diing méang thu bé tri chay doc theo thanh bé véi duong kinh trong
mang thu d , =0.8xD =0.8x10=8m [5] (4.104)
Chiéu dai mangthu: L =nxd_=3.14x8=25.12m (4.105)
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Mang rang cua thu nudc: chon mang rang cua c6 dang khe chir V, goc 90°. Cac khe
chir V sau 75mm céch nhau 200mm tinh tir tm, bé day mang ring cua la 20mm.

Chon 4 khe/1 m chiéu dai. Vay ta c6 101 khe

Luu luong nudce qua 1 khe

g-Q, M 1730 1
n 86400s 101 86400

=1.98x10"*m?/s.khe ©@ (4.106)
Mat khéac ta c6

8 >0 >
9= C,y x+2gH, 2 x g7 = 1.42xH? (cong thuc 5.1, trang 101, [7])®  (4.107)

Trong do
e Hi: chiéu cao I6p nude qua khe (m)
e 0:gobc khechirV, 6=90°
e Cg: hé so luu lugng, Cqa = 0.6
Tu (3) va (4), ta dugc H=0.025 m = 25 mm < 75m
Téc do quay thanh gat bun: o =2—3vong/h (trang 138, [6])
Thé tich phan liang

V, = T (0% ~d?)xh, = %qloz ~15%)x2.8=214855m° (4.108)

Thoi gian luu nuéc

V, 24h 214.855

t= L X = x24=1.9h
1+R)xQ 1d (1+0.6)x1730

Thé tich phan chia bun
V, =Axh, =785x1.4=105.7m? (4.109)
Thoi gian luu bun trong bé

V, 24h 105.7

t, = b x——= x24=22h
Q,+RxQ 1d  131.193+0.6x1730
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Tai trong méang tran

L, = % (4.110)
T

1.6%1730

= =88.16 m3/m.ngay (khoang cho phép L: < 500 m*/m.ngay, trang 438,
3.14x10

[41)
DPuong kinh éng dan nudce vao bé

Dm:\/4Q(1+R)>< 1d :\/4><1730><(1+0.6)_0165m

VI 86400s \ 1.5x3.14x86400

Trong d6
e V:van toc nudc chay trong ong, v = 0.7 — 1.5m/s (muc 5.96, [3])
Chon Din = 168 mm

DPuong kinh ng dan nuée ra khoi bé ling

=0.130m

_[4Q i _\/ 4x1730
" Nvr 86400s V1.5x3.14x86400

Chon Doyt =168 mm

Cong suat bom bun tuan hoan tir bé lang sinh hoc vé dau bé anoxic va bun du dén bé
nén bun

_px(QxR+Q,)xH, 1d 1000 (1730x0.6+131.193)x4.6

Rw - 2177 kW
0.43x102n 86400s 0.43x102x0.8x86400

Trong do

e Qu: luong bun du can xa bo (x4c dinh & phan tinh toan bé aerrotank);
e Hp: chiéu cao cot ap bom, H=14.6 m.

Chon bom chim TSURUMI model 100B42.2 c¢6 cong suat 2.2 kW, luu lugng 1.5
m3/phit = 2160 m3/ngay.dém.

Chon éng dan nudéce thai vao bé 1ang sinh hoc (6ng dan tir aerotank sang lang sinh hoc)
c¢6 duong kinh D1 = 220mm = 0.22m, kiém tra lai van téc nuéc chay trong 6ng
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V_4(Q+QR) 1d _4><1.6><1730>< 1d

X

Y (D) 86400s  0.222x3.14 ~ 86400s
5.96, [3])

=0.843m/s (v=0.7 - 1.5m/s, muc

Chon éng din nudc thai tir bé 1ang sinh hoc sang bé trung gian c6 duong kinh dng D2
= 168mm = 0.168m, kiém tra lai van téc nudc chay trong éng

7 (D) 86400s 0.168%x3.14x86400
5.96, [3]).

_4Q-Qu) x d__ 4x(1730-131.193) =0.84m/s (v = 0.7 — 1.5m/s, muc

2.1.13. Bé trung gian 01
DPoéng vai trd chira nudc rira loc. Tinh toan twong ty nhu cac hd thu gom & phan trudc
Thé tich bé: V = 24.028 m3 véi thoi gian luu nuéc t = 20 phit
Chon bé mit bé dang hinh vudng, kich thudc canh bé mat bé: Ly = 3.3 m
Chiéu cao lam viéc caa bé, chon H = 2.2 m;
Chiéu cao thuc té ciia bé: Hxa = H + Hpy =22+ 0.3=25m

Puong kinh 6ng din nuée vao

_[4Q i _\/4><1730>< 1d
"\ v 86400s  \3.14x1.5 86400s
mm, kiém tra lai v = 0.9 m/s

=0.13m = 130 mm, Chon Di, = 168

Trong do

e V:van toc nudc chay trong 6ng, v = 0.7 — 1.5 m/s, chon v = 1.5 m/s (muc
5.96 [3]

Cong suat bom nude dén bon loc &p luc

p_PxQxH, ~1d _  1000x1730x4.5

= - = 2.6kW
0.43x102n 864005  0.43x102x0.8x 86400

Chon hai bom TSURUMI (model 100B42.2) c¢6 cong suat 2.2 kW, cot 4p max 16m
va luu lugng max 1.5 m3/phdt.
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2.1.14. Bon lgc &p luc

Chon bdn loc ap lrc hai 16p: (1) than anthracite va (2) cét thach anh. Kich thudc vat
ligu loc thé hign & bang 9.13 [4]

Chon:

e Chiéu cao 16p cét hy = 0.3m c6 duong kinh hiéu qua de = 0.5mm, U = 1.6;
e Chiéu cao lop than h2 = 0.6m va duong kinh hiéu qua de = 1.2mm, U = 1.5.

Véi Q = 1730 m¥/ngay.dém chon hai bon loc ¢6 cac thong sb ky thuat sau

Bang 4.8. Thong s6 ky thuat bon loc ap luc

Model FT/ICAM2.7

Puwong kinh bon D=14m

Chiéucaocotloc |H=1.6m

Vit liéu Inox

Cong suat hé loc 45 — 75 m¥/h

Dua vao bang 9.14 [4] va duong kinh hiéu qua cua cét va than anthracite c6 thé chon
téc do rira nuéc v = 0.35 mé¥/m2.phit va téc o khi vk = 1.0 m¥/m2.phut.

Rtra nguoc chia lam ba giai doan:

1. Rua khi ¢6 téc d6 vk = 1.0 m3/m2.ph0t trong thoi gian t = 1 — 2 pht;

2. Rira khi va nudc trong thoi gian 4 — 5 phdt;

3. Rura nguoc bang nudc trong khoang thoi gian t = 4 — 5 phit véi toe do rira
nguoc Vo = 0.35 m3/m2.phiit.

Dién tich bé mat caa mot bdn loc &p luc

_wD?  3.14x1.4°
4

A

=1.539 m?

Luong nudc can thiét dé rira ngugc cho mot bon loc

W, =Axv, xt=1539x0.35x10=5.387m? (4.111)
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Luu lugng bom rira nguoc cho hai bon

Q,, =AxV, x60(p/h)=1.539x2x0.35%60 = 64.638m*/h (4.112)
Luu lugng may thoi khi

Q, =AxvV, x60(p/h)=1.539x2x1x60=184.68m?%h (4.113)

To6n that ap luc qua lép vat liéu loc sach (dau chu ky loc) duoc xac dinh theo cong
thirc cua Hazen

60 L 24h
X—=XVX——
1.8t+42 d? 1d

1
==X
C

(4.114)

Trong do6:
e C:hésbnénép, C=600— 1200 tly thudc vao tinh dong nhat va sach, chon
C =1000;
e 1% nhiét 30 nudc, t = 30°C;
e L:chiéu day I6p vat liéu loc.
Dai véi 16p loc cét
1 60 0.3

h, = X x ——x16x24=0.288m
1000 1.8x30+42 05

Déi véi 16p than

1 60 0.6

h, = X x ——x16x24=0.1m
1000 1.8x30+42 1.2

Tén that qua hai 16p vat liéu loc

D> h=h +h =0.288+0.1=0.388 (4.115)
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Hinh 4.8. Bon loc &p luc

2.1.15. Bé trung gian 02

Pong vai tro chira nudc rira loc. Tinh toan twong tu véi hd thu ¢ céc phan trudc, sao
cho thé tich bé 16n hon thé tich nuéc can rira loc

Thé tich bé: V = 24.028 m3 > W, véi thoi gian luu nudc t = 20 phat
Chon bé mit bé dang hinh vudng, kich thuéc canh bé mat bé, L = 3.3 m
H: chiéu cao Iam viéc cua bé, chon H = 2.2 m;

Chiéu cao thyc té cia bé: Hxa=H + Hpy =22+ 0.3=25m
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Cong suat may bom nudc rira nguoc

p P Qu xH, 1h 1000 64.638x 3

0.43x102n 3600s 0.43x102x0.8%x3600

Chon hai bom ly tim (model ACM 220B4) c6 cong suat 2.2 kW, cot ap 18.5m, luu
luong bom 78 m3/h.
2.1.16. Bé tiép xuc

Thé tich bé tiép xudc
d _1730x30

X =36.042m?3
1440p 1440

V=0Qxt

Trong do
e t:thoi gian luu nudc trong bé, chon t = 30 pht (trang 394 [4])
Chiéu cao 16p nudc lam viéc trong bé, H = 1.4 m. Dién tich mat thoang hitu ich caa
bé tiép xtic khi d6

F:X:M:25.744m2

H 14
Chon bé tiép xic gom 03 ngin, kich thudc va dién tich bé mat mdi ngin
LxB, =10mxIm=F, =10m? (L : By > 10: 1)
Tong tiét dién cua 03 ngin thuc té sé 1a
F, =F x3=30m? > 25.744 m? theo yéu cau
Chiéu cao tong cong cua bé
H,, =25m
Kich thuéc bé: LxBxH , =10mx3.6mx2.5m
Luong Coliform con lai sau qué trinh xtr ly sinh hoc

Luong clo hoat tinh 16n nhat can thiét dé kha tring nudc thai duoc tinh theo cong

thac
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= 8%Quy 1 _3x34344 1 _ 0.429 kg/h (4.116)
1000 ~24h 1000 24

Trong do

e a: lidu luong clo hoat tinh, d6i véi nuéc thai sau xtr Iy sinh hoc hoan toan, a
=3 mg/L [4];
e  Qmax: luru lugng 16n nhét ngay.

Luong clo hoat tinh trung binh

_axQ 1d _3x1730 1
~1000 24h 1000  24h

=0.216 kg/h

Chon hda chat kht tring la clorua voi
Dung tich cta thung hoa tan dugc tinh theo céng thirc

B axQ 3 3x1730
100xbxpxn 100x2.5x20x2

=0.519 m® (4.117)

Trong do

e b: ndng do dung dich clorua voi, b = 2.5%;

e p: ham luong clo hoat tinh trong clorua véi, p = 20%;

e n:sd lan hoa tron dung dich clorua voi trong ngay dém, n = 2 — 6 phu thugc
vao cbng suat tram, chon n = 2.

Thé tich tong cong cua thing hoa tan tinh ca thé tich phan lang
W, =1.15x W =1.15x 0519 = 0.6 m? (4.118)
Chon may khudy héa chiat TECO — Pai Loan ¢6 ¢6ng suat 0.75 kW

Luong clorua vdi ndng d6 2.5% lén nhat cung cip qua bom dinh luong duoc tinh theo
cong thuc

Gy = G x 20,100, 1 (4.119)
b p 3
=0.429x @ 100 1—286L/h hay 0.477 L/phut
25 20 3
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Bom dinh luong héa chat duoc chon cé day thang diéu chinh luu lwong trong khoang
0.1—0.8 L/phdt

2.1.17. Bé nén bun

Bé nén ban c6 nhiém vy lam giam d6 4m cua bun hoat tinh du & bé lang sinh hoc tur
99.2% xubng 95%. Chon kiéu bé ly tim c6 hé théng gat can. Luong bun du can xir ly toi
da mdi ngay 1a 131.2 + 25.81 = 157.013 m¥/ngay.dém

Nong d6 bun vao bé lang sinh hoc, chon = 2.5 g/I. Dién tich bé mat caa bé nén bun ly
tam duoc tinh theo céng thac

-4 D035 5800 (4.120)
q, 0.5x24
Trong d6

e (o tai trong tinh toan 1én dién tich mat thoang cia bé nén bun, (ing véi nong
do bun =2.5g/l, go = 0.5 m¥m?.h

Puong kinh caa bé nén bun ly tam duoc tinh theo cong thirc

\/4F \/4><13 084
3.14

Chiéu cao cong tac cia ving nén bun

H=q xt=05x4=2 (4.121)
Trong do

e t: thoi gian nén bun, chon t = 4h (trang 507, [4])
Chiéu cao tong cong ctia bé nén bun ly tam
H,=H+h,+h,+h,=2+04+05+0.6=35m (4.122)
Trong do6:

e hi: chiéu cao bao vé;
e hy: chiéu cao I6p bun va lap dat thiét bj gat bon ¢ day;
e ha: chiéu cao tinh tir day bé dén mirc bun.
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Téc do quay cua hé théng thanh gat 12 0,75 — 4 vong/h (khi ding bom bun: 1vong/h)

D6 nghiéng & day bé nén bun tinh tir thanh bé dén hé thu bun khi dung hé théng thanh
gat, i =0,01

Bun da nén duoc xa dinh ky dudi ap luc thay tinh 0,5 — 1m

Nudc sau khi xir 1y tré lai ham bom dé tiép tuc xur Iy mot 1an nixa
2.1.18. May ép bun (loc ép day dai)

Luu lugng bun dén may ép

100-P, _ ;7 013,100-99.2 1d
100—P, 100-95 ~ 24h

=1.047m¥h (4.123)

qb = qo X

Gia sir ham lwong bun sau nén C = 50 kg/m? (46 am 95 % hay d6 khd 5%), lwong cin
dua dén may loc ép day dai

Q, =Cxq, =50x1.047 = 52.35kg/h = 1256.4 kg/ngay (4.135)

May ép lam viéc 8h/ngay, 5 ngay/tuan, khi d6 lwgng cin dwa dén may trong 1 tuan l1a
1256.4x 7 = 8794.8 kg. Luong cin dua dén may trong 01 gio

- 8794.8

5x

G

= 219.87 (kg/h) (4.124)

Tai trong cin trén 1m rong cua bang tai dao dong trong khoang 90 — 680 kg/m chiéu
rong bang x h. Chon bang tai c6 chiéu rong b = 500 mm = 0.5m.

Tai trong can trén 1m rong bang tai

G 219.87
b

L, = 439.74 (kg/m chiéu rong bang x h) (4.125)

Chon may ép model NBD —E50 ¢ cac thong s6 ky thuat sau
Bang 4.9. Thong sé k§ thuat may ép bun

Model Bé rong | Luu luong ban ép | Kich thuéc | Kich thudc | Khéi luong
bang tai m3h LxWxH | (AxB) (kg)
(mm) (mm) (CxD)
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NBD — E50 500 08-23

2373
1029
1681

856x1800

786x1680 660

2.1.19. Du toan chi phi phwong dan 1

Bang 4.10. Dw to&n cac chi phi va chi phi téng cho 1 m® nwéc thai

STT NOI DUNG PVT LU,S(?N o | PONGIA T;%’;H
A. XAY DUNG
Ho thu gom 1
! HyeXLXB \ 3.5x4x4 m3 49.0 5,000,000 245,000,000
H6 thu gom 2
2 HyoXLxB \ 3.5x4x4 m3 49.0 5,000,000 245,000,000
Bé diéu hoa
3 HyaXLXB \ 4x10x8 m? 320.0 5,000,000 1,600,000,000
Bé trung hoa pH
4 HxoXLxB 2.5x3.3x3.3 m? 27.2 5,000,000 136,125,000
Bé UASB
° HxoXLxB \ 8.5x9.4x7.7 m? 615.2 5,000,000 | 3,076,150,000
Bé Anoxic
0 HxoXLXB \ 4x10x5.1 m3 204.0 5,000,000 1,020,000,000
Bé Oxic
! HxoXLXB \ 5x19.4x10 m3 970.0 5,000,000 | 4,850,000,000
B¢ ling sinh hoc
8 HygXD \ 4.6x10 m3 361.1 5,000,000 1,805,500,000
Bé trung gian 1
o HxoXLxB \ 2.5x3.3x3.3 m? 27.2 5,000,000 136,125,000
Bé trung gian 2
10 HxoXLXB 2.5x3.3x3.3 m? 27.2 5,000,000 136,125,000
B¢ tiép xic
1 HxoXLxB \ 2.5x10x3.6 m? 90.0 5,000,000 450,000,000
Bé nén bun
12 HxeXD \ 3.5x4.1 m3 46.5 5,000,000 232,375,700
TONG (VND) 13,932,400,700
THUE GIA TRI GIA TANG 10% (VND) 1,393,240,070
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V6i nién han sit dung 13 10 niim, chi phi xdy dung cho 1m® nwéc thai (VND) 2,427
B. MAY MOC THIET BI
1 |Héthul
Bom nwéc thai (model 100B43.7 TSURIMI)
Kiéu Bom chim
Luu lugng 2 m¥/phat
1.1 | Cotap 16.1m B 2 29,075,000 58,150,000
Cong suat 5Hp
bién ap 380V
Xuit xr Nhat Ban
1. | Song chiin ric thd bing gang Céi 1 4,000,000 4,000,000
Xuat xtr Viét Nam
2 |Hbéthu?2
Bom nuéc thai (model 100B43.7 TSURIMI)
Kiéu Bom chim
Luu lugng 2 m¥/phat
2.1 | Cot ap 16.1m B 2 29,075,000 58,150,000
Cong suat 5Hp
bién ap 380V
Xuét xtr Nhat Ban
22 | Song c?‘é"‘ rc tinh (model YCS 40) Céi 2 200,000,000 | 400,000,000
Xuat xtr \ Taiwan
3 | Bé diéu hoa
Pia thoi khi thé EDI
3.1 | Luu luong 5-26 m¥h Cai 12 190,000 2,280,000
Xuat xir My
My thdi khi Longtech (model LT-065)
Cong suat 3.7 kw B
32 [ womg théi khi 3.6 m/phat Cai 1 25,939,000 25,939,000
Xudt xur Pai Loan
Thap giai nhiét LBC 100
3.3 | Lu lugng 1300 L/phat Cai 2 200,000,000 | 400,000,000
Xudt xu Pai Loan
4 | Bé trung hoa pH
Bom chim nuéc thai (model 100B42.2
TSURUMI)
Kiéu Bom chim
4.1 | Luulugng 1.5 m*/phit Céi 2 19,000,000 38,000,000
Cot ap 16 m
Cong suat 2.2 kW
bién ap 380V
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Xudt xu | Nhat Ban
4 | ThietbidopH g Bo 1 12,900,000 | 12,900,000
Xuat xtr Y
5 | Bé chira bun ky khi
Bom bun (model HSF250-1.37 265)
Cong suat 0.5hp
g |Luuluong 210L/phut cai 2 5,930,000 11,860,000
Cot ap 10m
bién ap 220V
Xuat xur bai Loan
6 | Bé Anoxic
May khuay chim (model MR-0.75-4D,
TSURIMI)
Cong suit 0.75 kW -
61 " ru luong 3.6 mphit Cai 4 3,243,000 12,972,000
Pién ap 380V
Xudt xur Nhat Ban
7 | Bé Oxic
Dia théi khi tinh (SSI model AFD-270)
71 | Luu luong thoi 0- 12m/h cai 431 340,000 146,540,000
Phu kién Khép ndi
Xuat x{r My
May thdi khi Longtech (model LTV-125)
Cong suat 24.13 KW B
72 wong théi khi 21,644 m¥lphat Céi 4 77,776,000 311,104,000
Xudt xur Pai Loan
7.3 Thift bi do DO (model PRO2030) Bo 1 30,500,000 | 30,500,000
Xuat xtr ‘ M¥
Bom chim nwéc thii (model 150B43.7
Tsurumi)
Luu luong 3.2 m¥phat
7.4 | Cot ap 12m Cai 2 45,326,000 90,652,000
Cong suat 3.7 kw
bién ap 380 V
Xuét xt Nhat Ban
8 | Bé ling sinh hoc
Motor giam téc gat bun Sumitomo
Cong sut 0.4 kW
8.1 | Téc do quay 0.074 vong/phdt | Céi 1 12,500,000 12,500,000
bién ap 380V
Xuét xt Nhat Ban
8.2 | Ong trung tim, mang ring cwa, tim chin bot | Bo 1 18,000,000 18,000,000
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Kiéu

inox 304, day

1.5mm
Phuy kién gid do méng,
bolong no
Xuét xir Viét Nam
Truc canh gat bun
8.3 | Kiéu fﬁ;y tsrg‘; o Bo 22,000,000 22,000,000
Xuét xt Viét Nam
Bom bun (model 100B42.2, TSURUMI)
Cong suat 2.2 kW
ga | U luong L5 m/pht Céi 19,000,000 | 19,000,000
Cot 4p 16 m
bién ap 380V
Xuét xt Nhat Ban
9 | Bé trung gian 1
Bom chim nuwéc thii (model 100B42.2
TSURUMI)
Kiéu Bom chim
Luu luong 1.5 m3/phut .
9.1 Cot ap 6m Cai 19,000,000 38,000,000
Cong suat 2.2 kW
bién ap 380V
Xuat xtr Nhat Ban
10 | Bén lgc ap luc
Bon lgc 4p lwe (model FT/CAM2.7)
Kich thuée DxH 1.4x1.6m
Luu luong 4575 m3jh (khi |
10.1 ; c6 bom ap) Bon 100,000,000 200,000,000
Vit liu Thép CT3 hoac
inox
Xuét xir Viét Nam
Vit liéu lgc
Cat thach anh
10.2 | Vat liéu loc va than Hé 5,000,000 5,000,000
anthracite
Xuét xir Viét Nam
Bom ly tam (model ACM 220B4)
Cong suat 2.2 kW
103 [Luuluong 78 m/h cai 5,050,000 10,100,000
Cot ap 18.5m
Ngudn dién 220 - 380 V
Xuit xr Trung Quéc
11 | Bé trung gian 2
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Bom ly tAm (model ACM220B4 )

Kiéu Bom ly tam
Luu lugng 1.2 m¥pht

11.1 | Cotap 18.5m Cai 4,678,000 9,356,000
Cong suat 2.2 kW
bién &p 380 V
Xuét xir Trung Qudc

12 | Bé nén bun

Motor giam toc gat bin Sumitomo
Cong suat 0.4 kW

12.1 | Téc do quay 0.074 vong/phat | Cai 12,500,000 12,500,000
bién ap 380 V
Xuét xtt Nhat Ban
Ong trung tim, mang ring cwa, tim chin bot

12.2 - oia 4 méng, Bo 15,000,000 15,000,000
Phu kién X

bolong no

Xuat xir Viét Nam
Truc canh gat bun

12.3 | Kiéu Eﬁl?;y tsrgg o B) 20,000,000 | 20,000,000
Xuét xtt Viét Nam
Bom bun (model HSF250-1.37 265)
Cong suat 0.5hp

19,4 | Luuluong 210L/phut cai 2,300,000 2,300,000
Cot ap 10m
bién ap 220V
Xuét xt bai Loan

13 | Kho chira héa chat

Thung hoa tron Polymer cation, H>SOj,
NaOH, Ca(OCl),

13.1 | Dung tich 5m’ Cai 11,100,000 44,400,000
Vit liéu Nhya
Xuat xir Viét Nam
Motor khuiy tron héa chit

13.2 | Cong suat 0.75 kw Céi 2,905,000 11,620,000
Xuét xt bai Loan
Bom dinh lwgng Ca(OCl),; (model KM 102
PTC HWA)

13.3 | Luu lugng max 50 L/h Céi 9,439,000 37,756,000
bién ap 220V
Xuét xt Han Qudc
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Cong suat ‘ 200 W
Bom dinh lwgng H,SO4 (model BL3, HANA)
Luu lugng max 29L/nh
13.4 | bién ap 220V Cai 1 3,320,000 3,320,000
Xuat xt Y
Cong suat 200 W
Bom dinh lwgng NaOH (model BL1.5,
HANA)
Luu luong max 1.5L/h .
135 Pién 4p 220 V Cai 1 3,320,000 3,320,000
Xuat xt Y
Cong suat 200 W
14 | May ép bun
May ép bun (model NBD T75)
Bé rong bing tai 500 mm .
141 Luru Irong bin ép 0.8 -25 milh Cai 1 300,000,000 300,000,000
Xuit xr bai Loan
TONG (VND) 2,387,219,000
THUE GIA TRI GIA TANG 10% (VND) 238,721,900
V6i nién han sir dung 13 10 nim, chi phi thiét bi cho 1m3 nwéc thai (VND) 416
C. HOA CHAT
1 | H2SO498%
Luu lugng 19.588 L/h
Xubt xit Viét Nam kg 88.3 3,000 264,960
2 | NaOH 20%
Luu lugng 9.423 L/h
Xkt xtr Viét Nam kg 2.2 4,300 9,460
3 | Clorua voi 2.5%
Luu luong 28.6 L/h
ubt xit Viét Nam kg 10.3 1,500 15,444
TONG (VND) 289,864
THUE GIA TRI GIA TANG 10% (VND) 28,986
Vé6i nién han sir dung 13 10 nim, chi phi thiét bi cho 1m3 nwéc thai (VND) 184
D. DPIEN NANG
1 |Héthul
B?'m nu:i’c thadi (model 100B43.7 TSURIMI) KWh 1776
Cong suat ‘ 5Hp
2 | Ho thu 2
91 B?'m nu:i’c thadi (model 100B43.7 TSURIMI) KWh 1776
Cong suat ‘ 5Hp
Song chan rac tinh (model YCS 40)
22 Cong suét | 0.25 Hp kWh 44
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3 | Bé diéu hoa
31 TlAlap glill nhiét LBC 100 KWh 105.9
Cong suat quat ‘ 3Hp
32 Mfly tho: khi Longtech LT-065 KWh 88.8
Cong suat ‘ 5Hp
4 | Bé trung hoa pH
Bom chim nwéc thai (model 100B42.2
TSURUMI) kWh 105.6
Cong suit | 2.2kw
5 | Bé chira bun ky khi
B(jm bu:l (model HSF250-1.37 265) KWh 17.7
Cong suat ‘ 0.5Hp
6 | Bé Anoxic
May khuay chim (model MR-0.75-4D,
TSURIMI) kWh 72.0
Cong suét | 0.75 kW
7 | B¢ Oxic
May thoi khi Longtech (model LTV-125)
. ; kWh 2125.4
"1 [ Cong suft | 22.14 kKW
Bom tuin hoan (model HSF250-1.37 265)
7.2 ; kWh 177.6
Cong suit [ 3.7kw
8 | Bé ling sinh hoc
Motor giam téc gat bun Sumitomo
A1 : kWh 9.6
81 I Cong suit | 0.4 kW
Bom bun tuin hoan (model 100B42.2,
8.2 TSURUMI) kWh 52.8
Cong suat ‘ 2.2 kW
8.3 B?m bu? du (model HSF250-1.37 265) KWh 8.9
Cong suat ‘ 0.5Hp
9 | Bé trung gian 1
Bom nuéc thai (model 150B63.7 TSURIMI)
; kWh 105.6
Cong suit [ 2.2kw
10 | Bon loc ap lue
Bom ly tim (model ACM 220B4)
; kWh 105.6
Cong sudt | 2.2 kw
11 | Bé trung gian 2
B(A)’m nu;ac thii (model ACM220B4) KWh 105.6
Cong suat ‘ 2.2 kW
11 | Bé nén bun
Motor giam téc gat bun Sumitomo
11.1 ; kWh 9.6
Cong suit | 0.4 kW
11.2 B(I'm bu? (model HSF250-1.37 265) KWh 8.9
Cong suat ‘ 0.5Hp
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12 | Kho chira héa chit
Motor khuiy trén hoa chat
12.1 ; : kWh 72.0
Cong suit [ 0.75 kw
Bom dinh lrgng héa chit
12.2 — : kwh 19.2
Cong suit [ 0.2 kw )
13 | May ép bun
MAay ép bun (model NBD T75) KWh 3.2
Cong suat tong ‘ 0.75 Hp
TONG (kWh) 3,554
Gi4 dién (VND) 953
Chi phi tién dién cho 1m3 nuéc thai (VND) 1,958
E. NHAN CONG
1 | Trwéng tram
Nguoi 1 10,000,000 10,000,000
2 ‘ Nhin vién vin hanh
Nguoi 1 8,000,000 8,000,000
TONG (VND) 18,000,000
Chi phi tién tra nhan cong cho 1m?® nuwéc thai (VND) 347
TONG CHI PHI PAU TU CHO 1M3 NUOC THAI (VND) 5332

2.2. Phwong an 2

2.2.1.

Bé trung gian 01

Pong vai tro diéu chinh lwu lwong nude trude khi vao bé hoat dong theo mé SBR.

Tinh toan tuong tu nhu cac hd thu gom & phan truéc

Thé tich h thu: V = 360.417 m® vai thoi gian luu nudc t = 5h (t > tr, te: thoi gian lam

day 01 bé SBR dugc xac dinh ¢ phan dudi)

Chon bé mit bé dang hinh vudng, canh bé Lp = 8.5 m
H: chiéu cao lam viéc cua bé, chon H=5m
Chiéu cao thuc té cia bé: Hyg=H + Hyw=5+0.5=55m

Puong kinh éng din nudc vao

[

o= = =0.13m = 130 mm, Chon Di, = 168
v 86400s

J4><173o>< 1d
3.14x1.5 86400s

mm, kiém tra lai v = 0.9 m/s
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Trong do

e V: van tc nudc chay trong 6ng, v = 0.7 — 1.5 m/s, chon v = 1.5 m/s (muc
5.96 [3]

Cong suat bom nude dén bé SBR

_ pxQxH 8 1d 1000x1730x 6

= = = 3.424KW
0.43x102n 86400s  0.43x102x0.8x86400

Chon mét bom Tsurumi (model 150B63.7) ¢6 cong suat 4.7 kW, cot 4p max 7m va
luu lugng max 4 m3/phit.

2.2.2.Bé SBR

2.2.2.1. Xdc dinh c&c thong sé can thiét cho qua trinh thiét ké
Ham lugng VSS dau vao bé SBR
VSS~0.8xTSS=0.8x105=84mg/L (4.126)
Ham luong chat rin lo litng dé bay hoi khong phan huy sinh hoc

NbVSS ~ sts _ 8?4 — 28mg/L (4.127)

2.2.2.2. Xdc dinh chu ky 1am viéc cia bé SBR

Chon 02 bé lam viéc, khi mot bé dang 1am day thi bé con lai sé dién ra cac giai doan
tiép theo: phan ng, lang va chit nudc. Do d6, thoi gian lam day duoc xac dinh nhu sau

te=t,+t.+t, =3+0.5+05=4h (4.128)
Trong do

e ta: thoi gian phan ng, chon ta = 3h
e ts: thoi gian ling, chon ts = 0.5h
e tp: thoi gian thu nuéc, chon tp = 0.5h

Thoi gian hoat dong tong cong caa mot chu ky
T.=t.+t,+t, =4+3+0.5+0.5=8h (4.129)

S6 chu ky cua mot bé trong mot ngay
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(4.130)

no2anid_24 .oy ky/bé.ngay

TC
Tong sé chu ky trong mot ngay (chon hai bé 1am viéc cung 1uc)
N, =nNx2=3x2=6chu ky/ngay

Thé tich lam day trong mot chu ky

Q 1730 _ 988 333majbé (4.131)

F nT

2.2.2.3. Xdc dinh ti sé thé tich lam day va thé tich tong cia mét bé

Nong d6 MLSS trong viing ling

3 3 6
_ Q0" mg/Q)AO'ML /L) 10" _ eaee 667 mgiL (4.132)

s (SVI,mL/qg) 150

Trong d6
e SVI: chi s thé tich bun, chon SVI = 150 mL/g (trang 726, [8])

Ti s6 thé tich ving lang va thé tich tong cua bé
3500 63 (4.133)

Vs :1.2xm =12x— =0.
6666.667

T S
Chon Vs/V1=0.7

Trong do

e Xwmuss: Ndng d6 MLSS trong bé, chon Xwiss = 35000 mg/L [8]

e 1.2: thé tich bé ting thém dé ham luong chat lo limg khong trdi theo nudc
khi chit nudc

Ti s6 thé tich lam day va thé tich tong cta bé

Ve +V, =V, Ve 1 Ys 1 07203
V. V.
2.2.2.4. Xdc dinh thoi gian lvu nwéc tong cua hai bé

Chiéu cao vung lam viéc cua bé: H = 5m (H = 5 — 8m, tr.g 534 [4])
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Do sau dat thiét bi decanter

H, :%XH ~0.3x5=15m

:
Thé tich tong cia mot bé phan wng

V, 288333

= =961.111m%/b¢
03 03

Thoi gian luu nudéce trong hai bé

. V; x 24(h / d) x 2(tanks) _ 961.111x24x2

5 - =26Th
2.2.2.5. Xdc dinh thoi gian luu bun SRT
Khéi luong bun tao thanh trong bé
Py 65 XSRT = V; x X, o = 961.111x 3500 = 3363888.9 ¢ (4.134)

Nong d6 N-NH4* dau vao bi nitrat hoa (wdc tinh)
NO, ~0.8x TKN =0.8x75=60
Trong do
e TKN: téng ham luong nito dau vao, TKN = 75 mg/L
Ham lugng COD c6 kha ning phan hay sinh hoc dau vao\
S, =1.6xBOD =1.6x350 =560 mg/L
Thoi gian luu bun trong bé

QY(S, —S)SRT
P. ..)SRT = o nbVSS)SRT +
(Prss) [1+ (kd,t)SRT]o.ss +Q )

QY(NO,)SRT
[1+ (k,,)SRT]0.85

(f)(Ky,)QY (S, —S)SRT”

1k ysrTTogs QTS VSSISRT (@) (4.135)

Trong do
e S:ndng d6 COD hoa tan dau ra, S~0 mg/L
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e Y, kan, Ka: C4c thdng sé dong hoc (da xac dinh & phan tinh toan bé oxic)

1730(m* / d) x 0.4(gVSS/ gbCOD) x560(g / m*)(SRT)
[1+(0.1789/ gxd)(SRT)]0.85

+(1730m° / d)(28g / m*)(SRT)

, (1730m° / d)(0.4gVSS/ gbCOD)(60g/ m*)(SRT)
[1+(0.118g/ g xd)(SRT)]0.85

, (0.159/9)(0.178g/ g xd)(1730m® / d)(0.4gVSS/ gbCOD)(560g/ m*)(SRT)’
[1+(0.178g/ gx d)(SRT)]0.85

3363888.9(g) =

+(1730m° / )| (105-84)(g/ m°) | (SRT)

= SRT =11ngay (SRT =10 — 30 ngay, tr.g 535 [4])
2.2.2.6. Xdc dinhh nong dg MLVSS trong bé
Khdi luong bun tao thanh trong bé tinh theo VSS

(Px vss)SRT = QY(SO ~S)SRT +Q(nbVSS)SRT + QY, (NOX)SRT
, 1+ (kd’t)SRT 1+ (K, )SRT

N (f)(Ke,)QY)(S,—S)(SRT)’
1+ (k,,)SRT

(4.136)

_1730(m" / d)(0.4gV'SS/ gCOD)(560g / m*)(L1d)
[1+(0.178g / g xd)(11d)]

+1730(m® / d)(28g / m®)(11d)

, 1730(m® / d)(0.12gVSS/ gNO, )(60g / m*)(11d)
1+ (0.118g/ g x d)(L1d)

, (0159 /9)(0.1789/ g x d)(1730m® / d)(0.4gVSS / gCOD)(560g / m*)(11d)’
1+ (0.178g/ gxd)(L1d)

= (P, yss)SRT = 2458362.9 9

Ham luong MLVSS trong bé
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(Pyvss)SRT  2458362.9

X = = 2557.834g/m?3 4.137
MLVSS V, 061.111 g ( )

Ti s6 VSS

VSS  = Ruivss _ 2557.834 _ 0.731 (4.138)

" X 3500
2.2.2.7. Xac dinh ham lwong N-NH4* bi nitrat hoa
Luong bun tao thanh madi ngay

_QY(S,-9) , QY,(NO) | (fy)(K,)QY(S, ~S)SRT

P14 (ky OSRT 1+ (k,,)SRT 1+(k,)SRT (8D (4.139)

~ (1730m?* / d)(0.4gVSS / gCOD)(560g / m?)
1+(0.178g/ g xd)(11d)

. (1730m* /d)(0.12gVSS/gNO, )(60g / m*)
1+ (0.118g/ gx d)(11d)

, (0.159/g)(0.178g/ g xd)(L730m’ / d)(0.4gV/SS / gCOD)(560g / m*)(L1d)
1+(0.178g/ gx d)(L1d)

1kg

=P, .. =175048 x ——— =175.048 kg/nga
X,bio 1000g g g y

Ham luong nito dau vao cd thé nitrat hoa thuc té duoc tinh theo phwong trinh can
bang nito

3

P, ., x10
NO" = TKN - N, —0.12x % (cong thirc 8-18, [8]) (4.140)

175.048(kg / d) x10°(g / kg)

=75-0.5-0.12x _
1730(m* / d)

=62.36g/m?
Trong d6
e Ne: ham luong N-NH4* dau ra, Ne = 0.5 mg/L
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Luong nito hitu co chuyén héa thanh N-NHjz sau khi di ra khoi bé UASB

(NH3)in— (NH3)out + (NO3)in + (NO2)in + Nhc-nH3 = NOK! (4.141)
=> Npe-ntz = NOK! = [(NH3)in — (NHa)out + (NO3?)in + (NO2)in] = 3.86 mg/L

Luong nito hitu co ndm ¢ mo té bao vi khuan hiéu khi

0.12P, . x10°
xbio *22 — 12 14 mg/L (4.142)

Neell tissue = (th)in — Nhe-NH3 =

2.2.2.8. Xdc dinh kha nang nitrat héa @é ham lwong N-NHa* dau ra 0.5 mg/L véi thoi gian
suc khi ta = 3h

Luong N-NH4* ¢6 thé bi nitrat hoa ¢ dau chu ky

V. (NO}) = 288.333x 62.36 =17979.883 g (4.143)
Luong N-NH4* con lai truée khi lam day

VL(N,) = (V, —V.)x N, = (961.111— 288.333) x 0.5 = 336.389 g (4.144)

Ham luong nito ¢ thé nitrat hoa téi da ¢ dau chu ky

_ VL(NOY)+V,(N,) 17979.883+336.389

N, ~19.06 mg/L (4.145)
V; 961.111
Ham luong vi khuan nitrat hoa
tt
_ Q(Y,)(NO,)SRT (4.146)

" [1+ (K, )SRT |V,

_ (1730m* /d)(0.12gVSS/ gN- NH,)(62.36g / m®)
[1+(0.178g/ g x d)(11d)](961.111m°)

(cdng thtrc trang 7-30, [8])

=50.16g/m3

Thai gian suc khi duoc xac dinh biang méi quan hé sau

N [T DO . ,
K In—=+(N —-N,)=X ’ t_ . (cong thuc 8-40, [8 4.147
n,t N ( 0 e) n( Yn J{KO-I—DOJ OXIC( g [ ]) ( )

e
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3
1.241n| 420607 M°) +[(19.06-0.15)g/m* ] =50.16 (1475979 d) ( 2 Jtm
(0.5g/m?) (0.12g/09) 05+2

=1, =0.0475d =114 h
Luong nude dua ra khoi bé (bang thiét bi decanter)

Q, = Ve, M 2883334 611 mphit (4.148)
t, 60p  0.5x60

2.2.2.9.Xdac dinh lvu lwong bom ¢ giai dogn chat nueéc
Luu lugng bom & giai doan chat nudc

Q, = Ve _288333 1h 449 m3/phut (4.149)
t. 05  60p

2.2.2.10. Xdc dinh nhu cdu oxy can thiét cho ting bé
Nhu cau oxy theo Iy thuyét

R, =Q(S-S,) —1.42(P, ,;,) +4.33Q(NOy) (cong thuc 8-17, [8]) (4.150)

= (1730m* / d)(5609/ m*)(1kg/ 10°g) —1.42(175.048kg / d)
+4.33(1730m° / d)(62.36g / m*)(Lkg/ 10°g)
=1187.350 kg/ngay
Tong thoi gian suc khi cho mot bé trong mot ngay
Dty =nxt, x2(tanks) = 3x3x 2 =18h/ngay (4.151)
Nhu cau oxy theo ly thuyét cho hai bé tinh theo gio

R () = o = 187390 _ 65 964 kgrh (4.152)
Dt 18

2.2.2.11. Xdc dinh nhu cdu oxy thyc té, luu lirong dong khi trong bé SBR va lwa chon may
khudy trgn thich hop

0C, =R, x| —=sm__ |11 (cong thic 6-16, [5])
BCy, —C, ) 1.024729 g
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Trong do

e B :hésddiéu chinh lrc cing bé mit theo ham lwong mubi, ddi véi nudc thai
thuong lay =1

e Csh: nong d6 oxy bdo hoa trong nudce sach tng véi nhiét d6 t°C va do cao so
v6i mat bién tai nha may xir Iy (mg/L), Csh = 6.97 mg/L [8]

e Cs20: NOng do oxy bdo hoa trong nudc sach ¢ 20°C, Cszo = 9.08 mg/L (tr.g
113, [5])

e Cq: ndng d6 oxy can duy tri trong bé. Khi xir 1y nuéc thai can ldy Cq = 1.5 —
2 mg/L, chon Cq =2 mg/L

e o hé sd diéu chinh luong oxy ngdm vao nuéc thai do anh huong caa ham
lwgng can, chat hoat dong bé mat, thiét bj 1am thoang, hinh dang va kich
thudc bé cé gia tri tir 0.6 — 0.94m, chona = 0.7.

:>oct=65.964><( 9.08 ) L 1

X 7 X — =135.812kg/h
6.97-2) 1.0247 0.7

Luong khong khi thuc té cap cho bé

OC, 135.812 R
= f=—"—""—-x15=6063.036 m®h thac 6-17, [5
Qu Ou . 7x4.8x107° - m/h (cong thc )
Trong do

e OU=0uxh: cdng suat hoa tan oxy vao nuéc thai cua thiét bi phan phdi
tinh theo g O2 cho 1 m? khéng khi
e Ou: ¢ diéu kién trung binh vaa=0.7,0u=7 g O2/m*xm
e h: d6 sau ngap nudce cua thiét bi phan phéi khi, h = 4.8m
e f:hésbantoan, f=1.5-2[5], chonf=15
Chon dia phan phdi khi tinh SSI model AFD-270 (97)

Bang 4.11. Thong sé ky thuat dia thoi khi tinh

Model RSD 270

Puong kinh dia 270 (mm)
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Luu luong thoi 0 — 12 (m3h)

S6 luong 16 6600 (13)
Nhiét do lam viéc < 95°C
Khéi luong dia 0.68 (kg)

buong kinh khap van | 25 (mm)

S6 lugng dia thoi khi can thiét

n= % = %(‘)036 =606.304, chon n = 600 dia, kiém tra lai Z = 10.11 m3h

Ap luc can thiét cho hé thdng khi nén
H, =hy+h_ +h, +H (trang 151, [4])

Trong do6:

ha: ton that &p luc do ma sét doc theo chiéu dai dng dan (m)
he: ton that cuc bo (m)
he: ton that qua thiét bi phan phéi (m)

e H: chiéu sau cong tac cua bé, H=5m

Tong ton that hg va he thudng khong vuot quéa 0.4m; ton that he khdng quéa 0.5m. Do
d6 ap luc can thiét sé la:

H,=04+05+5=59m
Ap lyc may thoi khi tinh theo Atmotphe

Hy _ 59 =0.583atm

" 71012 10.12

Cong suat may thoi khi tinh theo qua trinh nén doan nhiét:
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0.283
P= mx P2 —1| (Cong thuc 6-20, trang 108, [5])
29.7xnxe | p

Trong do:

e P:cong suat yau cau caa may nén khi (kW)

G: trong hrong ciia dong khong khi, G = Q. xy = 2502049 1 3_ 9 798

3600
(kg/s)
e Qr: luu lwong dong khi (bé aerotank, bé diéu hoa, rira nguoc bang khi &
bon loc &p luc) Qkr = 6063.036 + 207.4 + 94.609 = 6365.045 m3/h
e +:tytrong cua khong khi, y ~1.3kg/m?
e R:hing sb khi, dbi vai khdng khi R = 8.314 KJ/K.mol K
e Ti: nhiét do tuyét d6i cua khong khi dau vao

e pu: &p lyc tuyét d6i ciia khong khi dau vao, p, ~1 atm
e p2: 4p luc tuyét doi cua khong khi dau rap2 = Pm+ 1 =0.58 +1 = 1.58 atm

K-1 ,
» == —=0,283, ddi véi khong ki , K = 1.395

e 29,7:hé s6 chuyén doi

e: hiéu suat cua may thoi khi, chone = 0,8 (e = 0.7 — 0.8)

o _ 2.298x8.314x303 [(1.58

0.283
X j —-1|=119.471 (kW)
29.7x0.283x0.8 1

Vai Q =M:106.084 m¥phit va P = 119.471 kW, chon may 02 thdi khi
KT 60

Longtech LT-200A ¢6 Qk = 57.23 m*/ph0t va P = 62.67 kW
Ning luong can cap: P = 10 kW/ 10° m?3 (trang 765, [8])
Thé tich bé V; =961.111m?
Cong suat may khuay chim

P, =PxV; =10x961.111x10° = 9.611kW
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Chon 08 may khuay tron chim Tsurimi MR model MR31NF/NR2.8 c6 céc thdng sb

k¥ thuat nhu sau

Bang 4.12. Thong sé k¥ thuat may khuay chim

Model Cong suat khudy tron | D1 L H A B C P
MR 31NF/NR2.8 2.8 300 | 600 | 294 | 240 | 26 | 70 | 60
Chon hai decanter model XPS 800 c6 cac thong s6 k§ thuat cé luu lugng chét = 0-
800 m3/h.
2.2.2.12. Xac dinh lwong bun tgo thanh
Luong bln tao thanh mai ngay tinh theo TSS
Py 1ss = % (cong thtrc 7-55, [5]) (4.153)
_ (2tanks)(961.111m*/ tank)(35009/ m*)(1kg /10°g)
11d
=611.616 kg/ngay
Ham lugng COD c¢6 kha nang phan hay sinh hoc bi loai bo
bCOD,, ... = QxbCOD x (1kg /10°g) (4.154)
= (1730m* / d)(560g/ m*)(1kg /10%g)
=968.8 kg/ngay
Trong do

e bCOD: ham lugng COD c6é kha nang phan huy sinh hoc, bCOD = S, = 560

g/m?3
Luong BOD bi loai bo hang ngay

BOD b('\’C)Dremoved

_ (968.8kg/ d)

emovd 1 6kgbCOD / kgBOD

Hé s6 san lwong quan sat tinh theo TSS
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P
Yo 1ss = oo — = (611.616kg/d) =1.01g TSS/ g BOD (4.156)
’ BC)Dremoved (6055kg / d)
Hé s6 san lwong quan sat tinh theo VSS
Yobs,VSS = Yobs,TSS X VSSrate =1.01x0.731= 0749 VSS/ g BOD (4157)

Hé s6 san lwong quan sat tinh theo TSS ba hCOD

bCOD __ F)X,TSS — (611616kg/d)

_ —-0.639 TSS/ g bCOD 4.158
TS hCcoD (968.8kg / d) g g ( )

removed

2.2.2.13. Xdc dinh ti sé FIM va tdi trong thé tich tinh theo BOD
Tisd F/M

Q(BOD) _ (1730m®/ d)(350g/ m®)
(Kyves) Vs (2557.834g/ m®)(961.111m°)

FIM= =0.246 g/g.ngay

Tai trong thé tich tinh theo BOD

_QxBOD 1kg _ (1730m®/ d)(350g/ m*) . 1kg

=0.63kg/m3.nga
o V, 10%g (961.111m°) 10%g J 9y

2.2.2.14. Xdc dinh hiéu sudt xir ly ciia bé SBR
Ham luong TSS dau ra
TSS, =TSS, x[1-H(%)]=350x (1-99/100) = 3.5 mg/L
Trong do
e H: hiéu suat xir Iy TSS dau ra sau cum bé UASB — SBR, H = 99% [14]
Hiéu xuat xu ly TSS cua bé SBR

TSS, - TSS, 105-3.5

x100(%) = x100 = 96.67%
TSS

HTSS =
i

Ham luong BOD hoa tan dau ra

Parss *10°(g/Kg) _ o 611.616x10° _ mg/L
Y, xQ 1.01x1730

o]

BOD, , = BOD, —
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Ham lwong BOD déu ra

BOD, =BOD,, + gBOD y 0.85gVSS
¢ 11.42gVvsS gTSS

j x (TSS,mg /L) (4.159)

0.85

=0+,x35=2.095mg/L (cong thirc 8-25, [8])

Hiéu suat xu ly BOD cua bé SBR

__BOD,-BOD, ¢, 350-2095 _ g o
; BOD, 350

H

2.2.2.15. Xac dinh lwong bun dw can xa va lia chon bom bun phit hop
Luu lugng bun du can xa hang ngay ¢ mdi bé

V; 961111

Q, = SRT =87.374m%/ngay (cong thuc trang 87, [13]) (4.160)

Cong suat bom bun du dén bé nén bun

_p><QWxH>< 1d ~ 1000x87.374x6
" 0.43x102n 86400s 0.43x102x0.8x 86400

=0.173kW (4.161)

Chon hai bom bun model HSF240-1.25 26 ¢ cong suat 0.25 KW, cot 4p max = 8m,
luu lwgng max = 140 L/phut

Chon bom bun model HSF 250-1.37 265 ¢6 cong suat 0.37 kW, cot 4p max = 10m
2.2.2.16. Xdc dinh lwong nitrate con lgi trong bé sau giai doan chdt nuweéc
Nong d6 N-NOs tai cudi giai doan phan tng

_ V,(NO%)  (288.333m°)(62.369/ m°)

N
! V, (961.111m°)

=18.71g/m® (4.162)

Viéc xac dinh dugc N1 dua vao viéc toan bo ham lugng N-NOs™ dugc tao thanh giai
doan suc khi duoc khir hoan toan & giai doan 1am day khong suc khi nhung c6 khudy tron
(bang may khuay chim)

Luong N-NOs™ ¢on lai trong bé sau khi chit nuéc
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m... =N, xVs =N, x(V, —V.) (4.163)
= (18.71g/ m*) x| (961.111- 288.333)(m") | =12586g (cong thic trang 783 [8])

2.2.2.17. Xdc dinh t7 1¢ khat nitrate ¢ giai doan lam day

Nong d6 bun hoat tinh trong bé

xb{Q(SRT)}{ Y(5=5,) }(céngthﬁ:c?-43, [8]) (4.164)

V; | 1+k,, (SRT)

_[@730m’ / d)(1d) |[ (0.49VSS/ gbCOD)(560g/ m°)
961.111m° 1+(0.178g/ gx d)(L1d)

= 1501.461 g/m3
Khdi luong bun hoat tinh trong bé

My = X, xV, x10°(kg / g) (4.165)

biomass
= (1501.461g / m®) x (961.111m°) x (10°kg / g)
= 1443.071kg

Luu lugng nuéc thai dua vao bé ¢ giai doan lam day

V. 24h  (288.333m°) 24h
:—FX = X

=1730m?3/nga
t. d 2h i

Qe

Khdi lugng BOD trong bé tai dau chu Ky

m2°° = Q. xBODx107°(kg / g) =1730x350x10"* = 605.5 kg/ngay (4.166)
Ti s6 F/Mp
m2°P 605.5
* m 1443.071 99-ngay

biomass

Ti s6 rbCOD, rbCOD . = 20% (15-25%, trang 757, [8])

rate

Ti I¢ khir nitat tai t = 20°C, SNDR, =0.11g/g.ngay (biéu d6 hinh 8-23, trang 755, [8])

Ti I€ khur nitrat tai t = 30°C
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SNDR,, =SNDR, x0"%° =0.11x1.026*% = 0.142 g/g.ngay (cong thuc trang 784,
[8])

Trong do

e 0:heésb chuyén doi, 6=1.026 [8]

2.2.2.18. Xdc dinh lwong nitrate logi b6 dwoc trong qud trinh lam day

Luong N-NO3™ ¢6 thé khtr dugc trong ngay

NO, =SNDR,, x X, x V/, = 0.142x1501.461x961.111 = 205188.97¢

Luong N-NOs™ khtr dugc trong thoi gian 1am day

NO ™I — NO, x—F__ — 205188.97 2i4 — 34198.161g

" 24(h 1 d)
Nhan thay

NOI™"*  34198.161
m 12586

khi chit nudc duoc loai bo hoan toan ¢ giai doan lam day

= 2.72 > 1 cho thay toan bo lugng N-NO3™ con lai trong bé sau

nitrate

Thoi gian téi thiéu can cho qua trinh khir nitrat

_ Ve(NOY) 24h _ 288.333x62.36

t =
anoxie NO, 1d 205188.97

x24=2.1h (4.167)

2.2.2.19. Xdc dinh kich thuéc bé SBR
Chiéu cao phan lam viéc trong bé SBR
H=5m (H =5-8m, trang 534 [4])
Trong d6

e hn: chiéu cao 16p nuéc, hn = 30%H = 1.5m
e hy: chiéu cao I6p bun, hp = 62%H = 3.1 m
e ha: chiéu cao an toan, ha = 8%H = 0.4m

Chiéu cao bao vé tinh tir muc nuée dén thanh bé, hpy = 0.5 m

Chiéu cao xay dung bé
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H,=H+h,=5+05=55m
Dién tich mat bang bé SBR
V; 961.111

H

=192.222 m?

Kich thuéc bé SBR, daixrong = LxB=14x13.8m

Bang 4.13. TOm tit c4c gia tri tinh toan cia bé SBR

Thong sb Pon vi Gia tri
Luu lwgng trung binh m3/ngay 1730
Khéi luong BOD trung binh kg/ngay

Khéi luong TKN trung binh kg/ngay 129.75
Sé bé bé 2
Thoi gian 1am day h 4
Thoi gian phan tng h 3
Thoi gian suc khi tdi thiéu can thiét h 1.14
Thoi gian lang h 0.5
Thoi gian chat nudc h 0.5
Thoi gian mot chu ky h 8
Thoi gian luu bun ngay 11
Thé tich bé m? 961
Thé tich lam day/1 chu ky m? 288
Ti s6 thé tich lam day/thé tich bé - 0.3
Chiéu sau dat thiét bj decanter m 1.5
Chiéu sau bé m 5
MLSS g/m?3 3500
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MLVSS g/m3 2558

F/IM g/gx ngay 0.246
Tai trong thé tich tinh theo BOD kg BOD/m3x ngay 0.63
Luu luong nuée duge dua ra bang decanter m3/phat 9.6
Luong sinh khéi hinh thanh trong bé kg/ngay 612
Hé s6 san luong kg VSS/kg BOD 0.74
kgTSS/kg bCOD 0.63
Luong oxy can thiét/bé kg/h 136
Tong thoi gian suc khi/ngay x bé h 18
Luong bun du cAn bom ra mdi ngay/bé m3/ngay 87.4
BOD hoa tan dau ra g/m?3 0
BOD dau ra g/m3 2
TSS dau ra g/m3 35
N-NH4* dau ra g/m?3 0.5
Hé sd khu nitrate tai t = 30°C g NOs/g MLVSS x ngay 0.142
NOs dau ra g/m3 18.71

2.2.3. Bé nén bun

Bé nén ban c6 nhiém vy 1am giam d6 4m cua bun hoat tinh du & bé lang sinh hoc tur
99.2% xudng 95%. Chon kiéu bé ly tam c6 hé thdng gat can. Luong bun du can xir Iy mi
ngay 12 87.374x 2 + 25.813 = 200.561 m¥/ngay.dém

Nong dé bun vao bé lang sinh hoc, chon = 2.5 g/l. Dién tich cua bé nén bun ly tam
duoc tinh theo cong thuc

q _ 2005611629302

' g, 05x24
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Trong do

e Qo: tai trong tinh toan I1&n dién tich mat thoang caia bé nén ban, ang véi ndng
do bun =25 g/l, go = 0.5 m¥m?.h

Puong kinh caa bé nén bun ly tim duoc tinh theo cong thirc

- ﬁ:\/4x16.713:4l6m

T 3.14

Chiéu cao cbng tac ctia ving nén bun
H=q,xt=0.5%x8=4m
Trong do

e t: thoi gian nén bun, chon t = 8h (trang 507, [4])
Chiéu cao tong cong cua bé nén bun ly tam
H,=H+h,+h,+h,=4+0.4+0.3+0.3=5m
Trong do:

e hi: chiéu cao bao vé;
e hy: chiéu cao I6p bun va lap dat thiét bj gat bun ¢ day;
e ha: chiéu cao tinh tir day bé dén mic bun.

Téc do quay caa hé théng thanh gat 12 0.75 — 4 vong/h (khi dung bom bun: 1vong/h)

Do nghiéng & day bé nén bun tinh tir thanh bé dén hé thu ban khi dung hé théng thanh
gat, 1=0.01

Bun da nén dugc xa dinh ky dudi ap luc thay tinh 0.5 — 1m

Nudc sau khi xi 1y tré lai hAm bom dé tiép tuc xir Iy mét lan nira.
2.2.4. May ép bun (loc ép diy dai)

Luu lugng bun dén may ép

100-P, — 200.561x 100-99.2 1d

X =1.337 m%h
100-P, 100-95 24h

g, =X
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Gia sir ham Iwong ban sau nén C = 50kg/m? (46 4am 95% hay do kho 5%), lugng cin
dua dén may loc ép day dai

Q, =Cxq, =50x1.337 = 66.85kg/h = 1604.4 kg/ngay

May ép lam viéc 8h/ngay, 5 ngay/tuan, khi d6 luong cin dwa dén may trong 1 tuan la
1604.4x 7 = 11230.8 kg. Luong cin dua dén may trong 01 gior

G 11230.8

5x

= 280.77 (kg/h)

Tai trong can trén 1m rong cua bang tai dao dong trong khoang 90 — 680 kg/m chiéu
rong bang x h. Chon bang tai ¢ chiéu rong b = 500 mm = 0.5m.

Tai trong can trén 1m rong bang tai

280.77 .

L, = % = 80 =561.568 ( kg/m chiéu rong bang x h)

Chon may ép model NBD — E50, c6 cdng suat xt Iy bun 0.8 — 2.5 m3/h
2.2.5. Dw toan chi phi phwong dn 2

Bang 4.14. Dw toan céc chi phi va chi phi tong cho 1 m® nwéc thai

STT NOI DUNG PVT | SOLUQNG | PON GIA | THANH TIEN

A XAY DUNG
H6 thu gom 1

1 HyoXLXB \ 3.5x4x4 m? 49.0 5,000,000 245,000,000
H6 thu gom 2

2 HyoXLXB \ 3.5x4x4 m? 49.0 5,000,000 245,000,000
Bé diéu hoa

3 HxoXLXB \ 4x10x8 m3 320.0 5,000,000 | 1,600,000,000
Bé trung hoa pH

4 HxoXLXB 2.5x3.3x3.3 m3 27.2 5,000,000 136,125,000
a

> HxoXLXB 8.5x9.4x7.7 m3 615.2 5,000,000 | 3,076,150,000
Bé trung gian 1

0 HyoXLXB 5.5x8.5x8.5 m? 397.4 5,000,000 | 1,986,875,000
Bé SBR

! HyoXLXB 5.5x14x13.8 m? 1062.6 5,000,000 | 5,313,000,000
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Bé trung gian 2
8 HxoXLXB 2.5x3.3x3.3 m3 27.2 5,000,000 136,125,000
Bé trung gian 3
o HxoXLXB 2.5x3.3x3.3 m3 27.2 5,000,000 136,125,000
Bé tiép xic
10 HxoXLXB \ 1.9x10x5 m3 17.2 5,000,000 86,000,000
Bé nén bun
1 HyaXD \ 5x4.6 m3 83.1 5,000,000 415,265,000
TONG (VND) 13,375,665,000
THUE GIA TRI GIA TANG 10% (VND) 1,337,566,500
Véi nién han sir dung la 10 néim, chi phi xay dung cho 1m3 nwéc thai (VND) 2,330
B. MAY MOC THIET BI
1 |Héthul
Bom nwéc thii (model 100B43.7
TSURIMI)
Kiéu Bom chim
L1 | Liu lrong 2 mélphit B 2 29,075,000 58,150,000
Cot ap 16.1 m
Cong suat 5Hp
1o | Song chan ric tho bing gang Céi 1 4,000,000 4,000,000
Xuat xtr ‘ Viét Nam
2 | H6 thu?2
Bom nwéc thai (model 100B43.7
TSURIMI)
Kiéu Bom chim
A e — 2 mlphiit B 2 29,075,000 58,150,000
Cot ap 16.1m
Cong suat SHp
22 | Song °F"7'“‘ rc tinh (model YCS 40) Cai 2 200,000,000 | 400,000,000
Xudt xu | Taiwan
3 | Bé diéu hoa
Pia thdi khi thé EDI
3.1 | Luu luong 5-26 m3h Céi 12 190,000 2,280,000
Xuit xr My
May thoi khi Longtech (model LT-
065)
32 | COngsuat 3.7 kW Céi 1 25,939,000 25,939,000
Luu lugng thoi khi 3.6 m¥/phit
Xudt xr Pai Loan
Thap giai nhiét LBC 100
3.3 | Lu lugng 1300 L/pht Céi 2 200,000,000 | 400,000,000
Xuét xtt Pai Loan
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Bé trung hoa pH

Bom chim nwéc thai (model
100B42.2 TSURUMI)

Kiéu Bom chim .
41 o luong 1.5 mé/phit Céi 2 19,000,000 38,000,000
Cot ap 16 m
Cong suat 2.2 kW
4 | ThietbidopH g Bo 1 12,900,000 | 12,900,000
Xuat xtr Y
5 | Bé UASB
Bom bun (model HSF250-1.37 265)
Cong suat 0.5 hp .
- Ca 2 5,930,000 11,860,000
Luru luong 210L/phit !
Cot ap 10m
6 | Bé trung gian 1
Bom nwéc thai (model 150B63.7
TSURIMI)
Kiéu Bom chim
SR T — 4 mi/phit B 1 74,720,000 74,720,000
Cot ap 7m
Cong suat SHp
7 | BE SBR
Pia thoi khi tinh (SSI model AFD-
7.1 | 270) : Céi 600 340,000 204,000,000
Luu lugng thoi 0-12mh
May thoi khi Longtech (model LT-
200A) _
7.2 [ Cong suat 6267 KW Céi 2 250,000,000 | 500,000,000
Luu luong thdi khi 57.23 m3/h
7.3 | Thiét bi do DO (model PRO2030) B 1 30,500,000 30,500,000
My khuay chim (model
MR31INF/NR2.8, TSURIMI) .
7.4 [ Cong sudt 28 KW Céi 4 3,243,000 12,972,000
Luu lugng 10.9 m¥/phut
Decanter thu nwéc (model XPS 800)
< r _ 3
75 | Luuluong chitnuée | 0-800 mh Bo 2 50,000,000 | 100,000,000
Cong suat motor 1.5 kW
Xuit xr Trung Quéc
Bom bun (model HSF 240-1.25 26
NTP)
76 [Kidu Bom chim B 2 2,074,000 4,148,000
Luu lugng 6 - 8.4 m¥/phat
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Cot ap

8m

Cong suat

0.25 kW

8 | Bé trung gian 2
Bom chim nwéc thai (model
100B42.2 TSURUMI)
Kiéu Bom chim .
Luu lrong 1.5 m¥phat Cai 19,000,000 38,000,000
Cot 4p 16 m
Cong suat 2.2 kW
9 | Bé trung gian 3
Bom ly tam (model ACM220B4 )
Kiéu Bom ly tim
Luu lugng 1.2 m¥/phut Cai 4,678,000 9,356,000
Cot 4p 18.5m
Cong suat 2.2 kW
10 | Bon loc ap lue
Bon loc ap lwe (model FT/CAM2.7)
Kich thuéec DxH 1.4x1.6m
45-75 m3/h ‘
10.1 | Luu luong (khi ¢6 bom Bon 100,000,000 200,000,000
ap)
Vit liu Thep CT3
hodc inox
Vit liéu loc
02| Ct thachanh | g 5,000,000 | 20,000,000
Vit liéu loc va than
anthracite
Bom ly tim (model ACM 220B4)
10.3 Cong suat 22 kW Cai 5,050,000 10,100,000
| Luu luong 78 m¥h a e e
Cot 4p 18.5m
11 | Bé nén bun
Motor giam téc gat bun Sumitomo
11.1 | COng suat 0.4 kW Céi 12,500,000 | 12,500,000
Tbc dd qua 0.074
> quay vong/phut
f)ng trung tim, mang ring cuwa, tim
11,2 [-chan bot . \ Bo 15,000,000 | 15,000,000
P inox 304, day
Kiéu
1.5mm
Truc canh gat bun
11.3 Kid Canh, truc Bo 20,000,000 20,000,000
eu khudy SS304
11.4 | Bom bun (model HSF250-1.37 265) Cai 2,300,000 2,300,000
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Cong suat 0.5hp
Luu luong 210L/phut
Cot ap 10m
12 | Kho chira héa chit
Thung hoa tron Polymer cation,
H>SO4, NaOH, Ca(OCl), .
12.1 Dung tich 5 m? Céi 4 11,100,000 44,400,000
Vit liéu Nhya
12.2 g‘:;‘;g:“ay tron h"a‘ coh;‘; < Céi 4 2,905,000 | 11,620,000
Bom dinh lwgng Ca(OCl), (model
KM 102 PTC HWA) ..
123 [T lrong max 50 L/h Cai 4 9,439,000 37,756,000
Cong suat 200 W
Bom dinh lwgng H.SO4 (model BL3,
HANA) ..
12.4 Luu lugng max 29 L/h Cai 1 3,320,000 3,320,000
Cong suat 200 W
Bom dinh lwgng NaOH (model
BL1.5, HANA) .
12.5 Luu luong max 15 L/h Cai 1 3,320,000 3,320,000
Cong suat 200 W
13 | May ép bun
May ép bun (model NBD T75)
Bé rong bang tai 500 mm Cai 1 300,000,000 300,000,000
Luu lugng bun ép 0.8-2.5mh
TONG (VND) 2,665,291,000
THUE GIA TRI GIA TANG 10% (VND) 266,529,100
Véi nién han st dung 1a 10 nim, chi phi xiy dung cho 1m® nwéc thai (VND) 464
C. HOA CHAT
1 | H2SO498%
Luu luong 19.588 L/h
uht xtr Viet Nam kg 88.3 3,000 264,960
2 | NaOH 20%
Luu lugng 9.423 L/h
Xuét xtt Viét Nam kg 22 4,300 9,460
3 | NaOCL 2.5%
Luu lugng 0.429 kg/h
uht xtr Viet Nam kg 10.3 1,500 15,444
TONG (VND) 289,864
THUE GIA TRI GIA TANG 10% (VND) 28,986
Véi nién han sir dung 12 10 nim, chi phi thiét bi cho 1m® nuéc thai (VND) 184
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D. PIEN NANG
1 |H6thul
Bom nuéc thai (model 100B43.7
TSURIMI) kWh 177.6
Cong sudt | 5HP
2 |Hothu2
Bom nuéc thai (model 100B43.7
2.1 | TSURIMI) kWh 177.6
Cong suat | 5HP
Song chan rac tinh (model YCS 40)
22 [ Cong sut | 0.25 HP KWh 44
3 | Bédiéu hoa
31 Ttlép giz:ui nhiét LBC 100 KWh 105.9
Cong suat quat ‘ 3 HP
32 Mf’ly thé} khi Longtech LT-065 Wh 88.8
Cong suat ‘ SHp
4 | Bé trung hoa pH
Bom chim nwéc thii (model 150 DL
55.5 EBARA) kWh 132.0
Cong suét | 5.5 kW
5 | Bé chira bun ky khi
B(j’m bu? (model HSF250-1.37 265) KWh 17.7
Cong suat ‘ 0.5hp
6 | Bé trung gian
Bom nwéc thii (model 150B63.7
TSURIMI) kWh 88.8
Cong suat ‘ 5hp
7 | BéSBR
May thoi khi Longtech (model LT-
7.1 | 200A) kWh 2256.1
Cong suit | 62.67 kW
My khuay chim (model
7.2 | MR31INF/NR2.8, TSURIMI) kWh 537.6
Cong suat ‘ 2.8 kW
Decanter thu nuéc (model XPS 800)
"3 [Cong subt | 1.5 kw KWh 720
Bom bun (model HSF 240-1.25 26
7.4 | NTP) kWh 12.0
Cong suit | 0.25 kW
8 | Bé trung gian 2
Bom nwéc thai (model 150B63.7
TSURIMI) kWh 105.6
Cong suat ‘ 2.2
9 | Bonloc ap luc
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B?'m ly Eam (model ACM 220B4) KWh 105.6
Cong suat ‘ 2.2 kW
10 | Bé trung gian 3
Bom nuéc thai (model ACM220B4)
- kWh 105.
Cong suit | 2.2kw 056
11 | Bé nén bun
Motor giam téc gat bun Sumitomo
: - kWh .
1 Cong sult | 0.4 kW 90
112 B?'m bu:l (model HSF250-1.37 265) Cai 8.9
Cong suat ‘ 0.5hp
12 | Kho chira héa chit
Motor khuz”'ly tron héa chit .
. ~ ; : C 72.0
121 Cong suit [0.75 kW !
Bom dinh lwong hoéa chit .
12.2 — : Céi 19.2
Cong suit | 0.2 kw
13 | May ép bun
MAay ép bun (model NBD T75) Cai 39
Cong suat tong ‘ 0.75 HP
TONG (kWh) 4,100
Gia dién (VND) 953
Chi phi tién dién cho 1m3 nuwéc thai (VND) 2,259
E. NHAN CONG
1 | Trwéng tram
Nguoi 1 10,000,000 10,000,000
2 | Nhén vién vén hanh
Nguoi 1 8,000,000 8,000,000
TONG (VND) 18,000,000
Chi phi tién tri nhéin cong cho 1m® nwéc thai (VND) 347
TONG CHI PHi CHO 1M3 NUOC THAI (VND) 5,584
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KET LUAN — KIEN NGHI

Sau khi xem xét chi phi va kha nang xur Iy thi phuong an mét 1a kha thi hon. Bén canh
chi phi ré hon, cac thong s 6 nhiém dau ra dat chuan cot A/IQCVN 2011/BTNMT thi véi
cdng nghé sir dung cac bé sinh hoc UASB — Anoxic — Aerotank hoat dong lién luc nén dé
dang cho viéc van hanh va nhanh chong khic phuc khi c6 su ¢ xay ra hon so v6i phuong
an hai hoat dong gian doan (bé SBR).
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