R R e R R SR RS RS R S SRS TS R e RS R S R e RS TR SR e R e
i BO GIAO DUC VA BAO TAO i

TRUONG DAI HOC SU PHAM KY THUAT [E]
r THANH PHO HO CHi MINH [;

b E
Lj Eﬂ
I E
; B
g I
: E
Iy PO AN TOT NGHIEP by
g NGANH CONG NGHE KY THUAT MOI TRUONG EL
[nu ‘ F‘
E b
LUy g
g E
J g
L THIET KE TRAM XU’ LY NU'O'C THAI KHU BO n
ﬂ THI AN BINH TAN, TP NHA TRANG CONG SUAT ED
E 3000 M3/NG.D %
I; 15
ﬁ [
] B
B GVHD: NGUYEN NGOC THIEP i
R SVTH: PHAM THI NGOC TRINH P
i MSSV: 15150141 E
E [
L‘ ‘l“r‘
[E [
E ;
: ;
.
*4 ;
[ SKL006046 E‘
[:‘ W‘
: E
E 0
; Tp. H& Chi Minh, thang 7/2019 %
L7 L

1 [ I 1
SRR R SR S R RS R R R S R R RO R R R R R B R R RS R R e SR R



LOI CAM ON
Pé co duoc thanh qua nhu ngay hom nay, t6i xin chan thanh cdm on Truong Pai

hoc Su Pham K Thuat TP. H6 Chi Minh, d tao diéu kién dé t6i c6 co hoi dugc hoc
tap va nghién cuau tai Truong.

T6i xin gui 161 cam on chan thanh va sau sic dén quy thay cd Khoa Hoa Hoc &
Thuc Pham - Trudng Pai hoc Su Pham K§ Thuat TP. H6 Chi Minh, da tan tinh truyén
dat kién thuc, hudng dan t6i trong sudt qué trinh hoc tap va nghién ctu.

Dic biét, Toi xin bay to 161 cam on chan thanh va sau sic dén GVHD: Th.S Nguyén
Ngoc Thiép - can bo huéng dan khoa hoc, nguoi da tan tinh chi bao va gitp d& t6i hoan
thanh luan van tét nghiép nay.

Cudi cung, T6i mudn bay to 10ng biét on sau sic dén gia dinh, ngudi than va ban
be da Iuén ung ho, dong vién va gitp d& chdng téi trong qua trinh hoc tap cling nhu
thuc hién luan van.

TP.HG Chi Minh , Ngay 29 thang 07 nam 2019



LOI CAM DOAN

T6i tén l1a Pham Thi Ngoc Trinh, 1a sinh vién khoa 2015 chuyén nganh Céng Nghé
K§ Thuat Mbi Truong, ma sé sinh vién: 15150141. T6i xin cam doan: luan van tét
nghiép nay la cong trinh nghién ctru ctia ban than toi, dugc thyc hién dudi sy huéng dan
ciia Th.S Nguyén Ngoc Thiép.

Céc thong tin tham khao trong dé tai nay duoc thu thap tir nhitng ngudn dang tin
cdy, da duoc kiém chimg, duoc cdng bd rong rai va dugc toi trich dan ngudn gbc rd
rang & phan Danh muc tai liéu tham khao. Céc két qua nghién ctru trong d6 an nay la
do chinh tdi thuc hién mot cach nghiém tudc, trung thuc va khong tring lap voi cac dé
tai khéc.

Téi xin duoc lay danh dur va uy tin cia ban than dé dam bao cho 16i cam doan nay.

TP.HG Chi Minh, ngay 29 thang 07 nim 2019

Sinh vién thuc hién
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DANH MUC VIET TAT

Aerotank: Bé sinh hoc hiéu khi dong lién tyc.

bCOD: biodegradated Chemical Oxygen Demand: Lugng COD c6 kha nang phan
huy sinh hoc.

BOD - Biochemical Oxygen Demand: Nhu cau oxy sinh hoc.

BTNMT: Bo Tai nguyén Moi truong.

BTCT: Bé tong cét thép

COD - Chemical Oxygen Demand: Nhu cau oxy hda hoc.

Cty TNHH: Cbng ty Trach nhiém Hu han DO — Dissolved Oxygen: Oxy hoa tan.
F/M — Food per Mass: Ty 18 thtrc an trén sinh khi.

HRT - Hydraulic Retention Time: Thoi gian luu nudc.

nbCOD: non — biodegradated Chemical Oxygen Demand: Luong COD khong thé
phan huy sinh hoc.

SBR - Sequencing Batch Reactor: Bé phan ung sinh hoc hiéu khi dang mé.
SPCN: So d6 cong nghé.

SS — Suspended Solid: Chat ran lo lung.

SRT - Sludge Retention Time: Thoi gian luu bun.

STT: Sé thu tu.

SVI — Sludge Volume Index: Chi sé thé tich bun.

PAC — Poly Aluminium Chloride.

QCVN: Quy chuan Viét Nam.

TSS — Total Suspended Solid: Tong ran lo ling.

TCXD: Tiéu chuan Xay dung.

VNBD: Viét Nam Pong.

VSV: Vi sinh vat.



CHUONG MO PAU
1. Pitvéan dé
Nha Trang 1a mot thanh phé ven bién thugc tinh Khanh Hoa, 1a thanh phé c6 téc
d6 d6 thi hda nhanh. Hién nay, trén dia ban thanh phé Nha Trang di va dang hinh
thanh mot s6 khu d6 thi méi nhu khu d6 thi Mipeco Nha Trang, khu d6 thi Nam Vinh
Hai, khu d6 thi An Binh Tan... dé dp tng nhu cau nha ¢ cho nguoi dan.

Tuy nhién, khi tc 6 d6 thi héa dién ra nhanh chong nhung co s¢ ha ting chua
theo kip 14 nguyén nhan chinh khién cac do thi, dic biét 1a cac do thi 16n phai d6i mat
v6i nhidu van dé moi truong cap thiét. Mot trong cac van dé ndi com vé moi trudong
d6 thi 1a kiém soat va xu 1y nudc thai do thi.

Ngudn nude sach 1 yéu t6 tdi can thiét ¢ mot thanh phé du lich trong diém nhur
Nha Trang thu hat va giit chan khach du lich dong thoi dam bao an toan, strc khoe
cho ngudi dan trong khu vue. Nhung thuc té cho thiy dan cu tai cac khu d6 thi dong
dac lai 1a nhitng nguoi du tién bi tac dong truc tiép boi qua trinh 6 nhiém rac thai,
ngudn nude, ngap lut va bién doi khi hau.

Do do6, khi nguén nudc dugce xu ly tdt, vé sinh moi truong s€ duogc cai thién, gitp
nang cao diéu kién séng, ting ning suat lao dong va gop phan 1am ting thu nhap cho
nguoi dan. V&i mong mudn gop mot phan nho kién thirc ciia minh vao viée bao vé
moi truong cua thanh phé, t6i dd nhan luan van tot nghiép voi dé tai “Thiét ké tram
xt Iy nude thai sinh hoat khu d6 thi An Binh Tan, Tp Nha Trang cong suat 3000
m3/ngd”

Muc dich ctia dé tai nay 1a thiét ké tram xtr 1y nu6e thai sinh hoat cho khu db thi
An Binh Tan, Tp Nha Trang dén nam 2030.

Vi chua c6 kinh nghiém thuc té va kién thtrc con han ché nén trong qua trinh thuc
hién dé tai van khong tranh khoi nhitng thiéu sot, rit mong nhan dugc su gop ¥ cua
quy thay co.

2. Poi twong, pham vi dé tai

Déi tugng: Thiét ké tram xtr 1y nude thai sinh hoat cho khu dé thi An Binh Tén,
Tp Nha Trang. Coéng nghé xir Iy can phi hop véi ngudn nude thai nhim tdi wu chi
phi xay dung.

Pham vi: Tram c6 cong suit 3000 m3/ngd, xdy dung trén dién tich 3254 m?, tai
phia Tay khu do thi, thuéc phuong Phude Long, Tp Nha Trang, Tinh Khanh Hoa.

1
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3. Muc tiéu ciia dé tai

Thiét ké duoc tram xir Iy nuéc thai sinh hoat cho khu dé thi An Binh Tan, Tp Nha
Trang dé nudc dau ra dat tiéu chuan theo cot A cuia QCVN 14:2008/BTNMT trudc
khi thai ra nguon tiép can chinh 1a séng Quéan Trudng dé dam bao khong gay 6 nhidm
moi trudng nude, dam bao vé sinh méi trudng xung quanh va stc khoe cong dong.
4. Giéi han cia dé tai

Pham vi ctia dé tai chi giéi han trong viéc xir Iy nudc thai ma chua dé cap dén cac
khia canh 6 nhiém mai trudng khac nhu: khong khi, tiéng 6n, chat thai rin,. .. va cong
tac bao vé moi trurong cho toan khu do thi.

Cong suat 3000 m3/ngd, dau ra dat chuan cot A theo QCVN 14:2008/BTNMT.

Céc thong s6 6 nhiém dau vao cua tram xir Iy nudc thai caa khu do thi An Binh
Tan, Tp Nha Trang khdng duoc do dac cu thé, ma chi 1a lwa chon dya theo céc tai
liéu tham khao.

Thoi gian thuc hién: 01/03/2019 — 29/07/2019

5. Noi dung thuc hién

Gidi thiéu so bo Vé vj tri dia ly, quy md dién tich va ha ting k¥ thuat cua khu d6
thi An Binh Tén Nha Trang.

Tim hiéu vé luu luong, thanh phan, tinh chat nudc thai sinh hoat khu do thi.

Tham khao cac phuong phap, cong nghé Xt 1y nudc thai sinh hoat dang duoc ap
dung dé dé ra cong nghé xu 1y nudc thai phil hop cho khu db thi.

Tinh toén thiét ké cac cong trinh don vi.
Tinh toan kinh té cho tram xu ly.

Thuc hién cac ban vé caa tram xir ly.



6. Phwong phap thuc hién

Phuong Phuon
Phuong phap thu Phuong Phuong Hons
s A (g . phap do
phap liét | thapvaxti | phap toan phap so hoa
ké ly thAoryg tin, hoa sanh Autocad
so ligu
Noi dung 1 X
Noi dung 2 X X
Noi dung 3 X X
Noi dung 4 X X
Noi dung 5 X X
Noi dung 6 X
Noi dung 7 X
Noi dung 8 X X

7. Y nghia cia dé tai
Moi truong
- GOp phan bao vé moéi truong nude dé thanh phd Nha Trang thém xanh, sach dep.
X4 hoi - Kinh té
- Pam bao ngudn nudc dau ra, giai quyét van dé 6 nhidm lién quan dén nudc
thai. Cai thién tinh trang suc khoe cua ngudi dan, tir d6 nguoi dan c6 thé an
tam lao dong, san xuat, thuc day sy phat trién cua kinh té - xa hoi.
Khoa hoc
- Phét huy cac két qua khoa hoc mot cach tét nhat.
Ban than
- Trau doi k§ ning trinh bay, tinh toan, thiét ké cac du &n chuyén nganh.
- Nang cao kién thuc, tich liy kinh nghiém cho ban than.
- G6p phan nho st e vao cong cude ddi méi dat nudc.

- Pu diéu kién ra truong.



CHUONG 1: TONG QUAN

1.1 TONG QUAN KHU PO THI AN BINH TAN, TP NHA TRANG
111 Vitridialy

Khu d6 thi An Binh Tan Nha Trang toa lac tai vi tri dac biét thuoc Phuong Phudce
Long, Tp Nha Trang, Tinh Khanh Hoa véi ranh tiép giap:

- Phia nam gii han bai séng Tic

- Phia Tay giap song Quan Truong

- Phia Bic giap du an khac

- Phia Dong giap duong sb 1

Téng dién tich khu dat: 716911 m? (71.69 ha)

Hinh1.1: Du dn khu dé thi An Binh Tan, Tp Nha Trang

(Nguon: http://anbinhtannhatrang.com/)

Khu d6 thi An Binh Tan chinh 1a cira ngo di vao thanh phd, c6 hé théng giao
thong tién loi két ndi tir dai 16 Nguyén T4t Thanh, khu hanh chinh méi cua tinh Khanh
Hoa, dudng L& Hong Phong, trung tdm thanh phd Nha Trang va san bay Cam Ranh,
dja hinh twong d6i bang phang dc thoai tir Bic xudng Nam, vi nam trong long Tp
Nha Trang.


http://anbinhtannhatrang.com/

Bang 1.1: Bang cdn doi chi tiéu quy hoach sir dung dat

STT Loai dit Dign tich | 0 1s o,
(m?)

Pit xiy dung nha & 351443 | 49.02
Dét nha vuon, biét thy 132655

. Dét nha & lién ké 146304
Dit chung cu cao ting 72484
DAt xay dung cong trinh cong cong, dich vu 52915 7.38
Trudng trung hoc co so 9453
Truong tiéu hoc 9381

2 Truong mam non 12406
Dit xdy dung cong trinh hon hop thuong mai, vin
phong, can ho ... 16332
Tru s ban quan 1y du an 5343
Dit ciy xanh, ha ting ky thuit, giao thong, via hé 312553 43.6
Dit ha tang k¥ thuat 3254

3 | bit cay xanh, TDTT, mat nudc 70379
Dit giao thong 234678
dat bai dé xe tap trung 4242

TONG CONG 716911 100

1.1.2  Pic diém khi hau

Nha Trang c6 khi hau nhiét d&i xavan chiu anh huéng caa khi hau dai duwong. Khi
hau Nha Trang twong ddi n hoa, nhiét d6 trung binh nam 1a 26,3°C. C6 mua dong it
lanh va miia mua kéo dai. Mila mua léch vé mua dong bat dau tir thang 9 va két thiic
vao thang 12 duong lich, luong mua chiém gan 80% luong mua ca nam (1.025 mm).
Khoang 10 dén 20% s nim mua mua bt dau tir thang 7, 8 va két thic som vao thang
11. So véi céc tinh Duyén hai Nam Trung Bo, Nha Trang 1a viing c6 diéu kién khi hau
thoi tiét kha thuan loi dé khai thac du lich hau nhu quanh nam. Nhitng dic trung chil
yéu cua khi hau Nha Trang Ia: nhiét do 6n hoa quanh nam (25°C - 26°C), tong tich 6n
I6n (> 9.5000C), su phan mua kha rd rét (mua mua va mua kho) va it bi anh huong
cua bao


https://vi.wikipedia.org/wiki/Kh%C3%AD_h%E1%BA%ADu_xavan
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1.2 TONG QUAN VE NUOC THAI SINH HOAT
1.2.1  Ngudn phat sinh nwéc thai sinh hoat

Ngudn phat sinh nudc thai sinh hoat khi dy an khu dé thi di vao hoat dong chu
yéu tir qua trinh sinh hoat caa dan cu tai:

- Khu cin ho cao cap.

- Khu biét thu.

- Khu dan cu, thuong mai, vui choi giai tri.

- Hoat dong ché bién thuc pham cua céc nha hang, khéach san, nha an.
- Céc can bo céng nhan vién phuc vu.

Dic tinh chung cia nudce thai sinh hoat thudng bi 6 nhiém bai céc chat can ba hitu
co, cac chat hitu co hoa tan (thong qua céc chi tiéu BODs/COD), c4c chit dinh dudng
(Nito, phospho), cac vi trung gay bénh (E.Coli, coliibrm...)

Mirc 6 6 nhiém cua nuéc thai sinh hoat phu thudc vao:

- Luu lugng nudc thai
- Tai trong chat ban tinh theo dau nguoi

Tai trong chat ban tinh theo dau nguoi phu thudc vao

- Muc sdng, diéu kién sdng va tap quan song

- Diéu kién khi hau
1.2.2  Thanh phan, tinh chat nwéc thai sinh hoat

Thanh phan va tinh chit ctia nudc thai sinh hoat phy thudc rat nhiéu vao ngudn
nude thai. Ngoai ra lugng nudc thai it hay nhiéu con phu thudc vao tap quan sinh
hoat.

Thanh phﬁn nudce thai sinh hoat gém 2 loai :

- Nudc thai nhiém ban do chat bai tiét con ngudi tir cdc phong vé sinh.
- Nuéc thai nhiém ban do cac chat thai sinh hoat: ciin b3, ddu m& tir cic nha bép
cua cac nha hang, khach san, cac chat tay rira, chat hoat dong bé mat tir cac

phong tam, nude rira v¢ sinh san nha. ..

bac tinh va thanh phén tinh chat ctia nudc thai sinh hoat tir cac khu phéat sinh nudce
thai nay tuong ddi giong nhau, chii yéu 1a cac chat hitu co, trong d6 phan 16n cac loai
carbonhydrate, protein, lipid la cac chat dé& bi vi sinh vat phan hily. Khi phan hiy thi

vi sinh vét can lay oxi hoa tan trong nudc dé chuyén hda cac chat hiru co trén thanh



CO2, N2, H20, CHa... Chi thi cho lwong cht hitu co c6 trong nude thai co kha ning
bi phan huy hiéu khi béi vi sinh vat chinh 1a chi s6 BODs.

Chi s6 nay biéu dién luong oxi can thiét ma vi sinh vat phai tiéu thu dé phan hay
lwong chét hitu co c6 trong nuée thai. Nhu vay chi s6 BODs cang cao cho thiy chat
hitu co c6 trong nudc thai cang 16m, oxi hoa tan trong nude thai ban dau bi tiéu thu

nhiéu hon, mtc do 6 nhiém cia nudce thai cao hon.
1.2.3  Céc thong sb 6 nhiém diic trung ciia nwée thai
Théng sé vit Iy
e Ham luong chat ran lo ling
Cac chat rin lo lung trong nuéc ((Total) Suspended Solids — (T)SS — SS) ¢6 thé
c6 ban chat 1a:
- Céc chét vo co khong tan & dang huyén phu ( phu sa, gi sét, bun, hat sét)

- Céc chat hitu co khong tan

- Céc vi sinh vat (vi khuan, tdo, vi nam, dong vat nguyén sinh...).

Sy c6 mit ciia cac chit ran lo ling 1am can trd hay tiéu ton thém nhiéu hoa chat
trong qua trinh xur 1y.

e Mui
Hop chat gdy mui ddc trung nhat 12 H2S (mli triing théi). Cac hop chat khac,

chang han nhu indol, skatol, cadaverin va cercaptan duoc tao thanh dudi diéu kién
yém khi c6 thé gay ra nhitng mui kho chiu hon ca H,S.

e DJmau

Mau cua nudc thai 1a do cac chét thai sinh hoat, cong nghiép, thudc nhudm hodc
do céac san pham dugc tao ra tir cic qua trinh phan huy céc chat hiru co. Pon vi do do
mau théng dung 1a mgPt/L (thang do Pt-Co)

Do mau 1a mot thong sd thuong mang tinh chat cam quan, c6 thé dugc sir dung
dé danh gia trang thai chung ciia nudc thai.

Théng sé héa hoc
e DO pH cua nuéce

pH 1a chi s6 dic trung cho ndng d6 ion H* ¢6 trong dung dich, thudng duoc ding

dé biéu thi tinh axit va tinh kiém cua nudc.



D6 pH cua nude cd lién quan dang ton tai ctia kim loai va khi hoa tan trong nudc.
pH c6 anh huéng dén hiéu qua tit ca qua trinh xt Iy nude. DO pH c6 anh huong dén
cac qud trinh trao doi chat dién ra bén trong co thé sinh vat nudc. Do vay rat co ¥

nghia vé khia canh sinh thai méi trudng
e Nhu cdu oxy héa hoc (Chemical Oxygen Demand — COD)

Theo dinh nghia, nhu cdu oxy héa hoc 14 lugng oxy can thiét dé oxy héa cac chat
hitu co trong nude bang phuwong phap hoa hoc (sir dung tic nhan oxy héa manh), vé
ban chat, day 1a thong sb duoc sir dung dé xac dinh tong ham luong cac chét hitu co

co trong nudc, bao gdobm ca ngudn goc sinh vat va phi sinh vét.

Trong méi trudng nudc tu nhién, & diéu kién thuan loi nhat cling can dén 20 ngay
dé qua trinh oxy hoa chat hitu co dugc hoan tat. Tuy nhién, néu tién hanh oxy hoa
chét hitu co bang chit oxy hoa manh (manh hon hin oxy) dong thoi lai thuc hién
phan tng oxy hoa & nhiét do cao thi qué trinh oxy hoa c6 thé hoan tit trong thoi gian
rGt ngin hon nhiéu. Pay 1a vu diém ndi bat cta thong sd nay nham c6 duoc sb lidu

twong do1 vé murc do 6 nhiém hitu co trong thoi gian rat ngan.

COD 1a mot thong sb quan trong dé danh gia mirc d6 6 nhiém chét hiru co néi
chung va cing véi thong sé BOD, giup danh gia phan 6 nhiém khong phan huy sinh

hoc ctia nudc tir 6 ¢6 thé lya chon phuong phap xir Iy phi hop.
e Nhu cau oxy sinh hoc (Biochemical Oxygen Demand — BOD)

Vé dinh nghia, thong s6 BOD cuia nude 13 lwong oxy can thiét dé vi khuan phan
huy chat hitu co trong diéu kién chuan: 20°C, & mau 5 ngay dém, trong bong tdi, giau
oxy va vi khuan hiéu khi. No6i cach khac, BOD biéu thi luong giam oxy hoa tan sau
5 ngay. Thong s6 BODs s& cang 16n néu miu nude cang chira nhiéu chat hitu co ¢o
thé dung lam thtrc n cho vi khuan, hay 1a cac chat hitu co dé bi phan huy sinh hoc
(Carbonhydrat, protein, lipid..)

BOD 14 mot thong s6 quan trong:

- La chi tiéu duy nhat dé xac dinh lugng chét hitu co c6 kha nang phan huy sinh
hoc trong nudc va nudc thai.

- La tiéu chuan kiém soat chat lugng cac dong thai chay vao cac thuy vuc thién
nhién.

- La thong s6 bat budce dé tinh toan muc d6 tu 1am sach cua nguén nudc phuc

vu cong tac quan ly moi trudong.



e Oxy hoa tan (Dissolved Oxygen — DO)

Tat ca cac sinh vat séng déu phu thudc vao oxy dudi dang nay hay dang khac dé
duy tri cac tién trinh trao ddi chat nham sinh ra ning luong phuc vu cho qua trinh
phat trién va sinh san cia minh. Oxy 13 yéu té quan trong ddi voi con ngudi cling nhu

cac thuy sinh vat khac.

Oxy la chat khi hoat dong hoa hoc manh, tham gia manh m€ vao cac qua trinh hoa

sinh hoc trong nudc:

- Oxy hoa cac chét khir vo co: Fe?*, Mn?*, S, NHs...

- Oxy hoa céc chat hiru co trong nudc, va két qua ctia quéd trinh nay 13 nuéc
nhiém ban tré nén sach hon. Qua trinh nay duoc goi 12 qua trinh tur lam sach
cua nudc ty nhién, dugc thyc hién nho vai tro quan trong cua mot sb vi sinh
vat hiéu khi trong nudc.

Oxy 1a chét oxy hoa quan trong gitip cac sinh vat nude ton tai va phat trién.

Céc qua trinh trén déu tiéu thu oxy hoa tan. Nhu di dé cap, kha ning hoa tan cia
Oxy vao nudc twong doi thap, do vAy can phai hiéu rang kha ning ty 1am sach cta
cac ngudn nudc ty nhién 13 rat c6 giéi han. Ciing vi 1y do trén, ham luong oxy hoa
tan 1a théng sé dic trung cho mirc do nhiém ban chét hitu co ctia nude mit.

e Nito va cac hop chét chira nito

Nito 14 nguyén t6 quan trong trong sy hinh thanh sy séng trén bé mat Trai Dat.
Nito 14 thanh phan c4u thanh nén protein c6 trong té bao chit ciing nhu cac acid amin
trong nhan té bao. Xac sinh vat va cac ba thai trong qua trinh song cta chung 13 nhiing
tan tich hitu co chua céc protein lién tuc duogc thai vao moi trudng véi lugng rat 16n.
Céc protein nay dan dan bi vi sinh vat di dudng phéan hily, khoang hoa trd thanh cac
hop chét Nito v6 co nhu NH**, NOz, NOs™ va ¢6 thé cudi cung tra lai N, cho khong
Khi.

Nhu vay, trong moi truong dat va nudc, ludn ton tai cac thanh phan chira Nito: tir
céc protein ¢6 cau triic phire tap dén cac acid amin don gian, cling nhu cac ion Nito
v co 1a san pham qué trinh khoang hoa céac chat ké trén:

- Céc hop chét hitu co tho dang phan huy thudng ton tai & dang lo ling trong

nude, cé thé hién dién voéi nong do dang ké trong cac loai nude thai va nude
tu nhién giau protein.
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- Céc hop chét chira Nito & dang hoa tan bao gom ca Nito hitu co va Nito v6 co
(N H4+,N03_,N02_)

Thuat ngit “Nito tong” 1a tong Nito ton tai & tat ca cac dang trén. Nito 1a mot chat

dinh dudng da luong can thiét d6i v6i su phat trién cia sinh vat.
e Phospho va cac hop chat chtra phospho

Nguon gbe cac hop chat chira Phospho ¢6 lién quan dén su chuyén hoa cac chat
thai ciia nguoi va dong vat va sau nay 1a lugng khéng 16 phan lan sir dung trong nong
nghiép va cac chat tay rira tong hop co chira phosphate str dung trong sinh hoat va

mot s6 nganh cong nghiép troi theo dong nude.

Trong cac loai nudc thai, Phospho hién dién chu yéu dudi cac dang phosphate.
Céc hop chét Phosphat dugc chia thanh Phosphat v co va phosphat hitu co.

Phospho 12 mét chét dinh dudng da luong can thiét doi v6i su phat trién ca sinh
vat. Viéc xac dinh P tong 1a mot thong s6 dong vai trd quan trong dé dam bao qué
trinh phat trién binh thudng cta cac vi sinh vat trong cac hé thong xtr 1y chat thai bang
phuong phép sinh hoc (ti 1¢ BOD:N:P = 100:5:1).

Phospho va cac hop chat chira Phospho c6 lién quan chit ché dén hién twong phu
dudng hoéa ngudn nude, do sy c6 mit qua nhidu cac chét nay kich thich su phat trién
manh cua tao va vi khuén lam.

e Chit hoat dong bé mat

Céc chat hoat dong bé mit 1a nhirng chét hitu co gém 2 phén: ki nudc va ua nudc
tao nén su phan tan ctia cac chat d6 trong dau va trong nudc. Ngudn tao ra cac chat
hoat dong bé mit 1a do viéc st dung cac chét téy rira trong sinh hoat va trong mot )
nganh cong nghiép.

Théng so vi sinh vit hoc

Nhiéu vi sinh vat gy bénh c6 mit trong nudc thai cé thé truyén hodc giy bénh
cho nguoi. Chung von khong bat ngudn tir nude ma can cé vat cha dé song ky sinh,
phat trién va sinh san. Mot s6 cac sinh vat gay bénh c6 thé séng mot thoi gian kha dai

trong nudce va la nguy co truyén bénh tiém tang, bao gom vi khuan, vi rat, giun séan.
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e Vikhuan:

Céc loai vi khuan gy bénh co trong nudc thuong giy cac bénh vé duong rudt,
nhu dich ta (cholera) do vi khuan Vibrio comma, bénh thwong han (typhoid) do vi
khuan Salmonella typhosa. ..

e Virut:
Vi rit ¢6 trong nude thai cé thé gdy cac bénh co lién quan dén sy réi loan hé than

kinh trung uong, viém tiiy xam, viém gan... Thong thudong su khir tring bang céc
qua trinh khéc nhau trong cac giai doan xtr 1y ¢6 thé diét duoc vi rt.

e Giun san (helminths):

Giun sén 1a loai sinh vat ky sinh ¢6 vong doi gan lién vi hai hay nhiéu dong vat
chu, con nguoi co thé la mdt trong s6 cac vat chu nay. Chat thai cua nguoi va dong
vat 1a ngudn dua giun san vao nudc. Tuy nhién, cdc phuong phap xt 1y nudc hién

nay tiéu diét giun san rat hiéu qua.

Nguon goc clia vi tring gay bénh trong nude 1a do nhiém ban rac, phan ngudi va
dong vat. Trong ngudi va dong vat thuong c6 vi khuan E. coli sinh sdng va phat trién.
Pay 14 loai vi khuan vo hai thuong duoc bai tiét qua phan ra moi trudng. Su c6 mat
ctia E.Coli chirng to ngudn nude bi nhiém ban bdi phan rac va kha niang 16n ton tai
cac loai vi khuan gay bénh khéc, s6 lwong nhiéu hay it tuy thudc vao muc d6 nhiém
ban. Kha ning ton tai ctia vi khuan E.coli cao hon cac vi khuan gdy bénh khac. Do
d6 néu sau xur 1y trong nude khong con phét hién thay vi khuan E.coli chimg to cac
loai vi trung gay bénh khac da bi ti€u diét hét. Mit khac, viéc xac dinh mirc d6 nhiém
ban vi tring gy béng cua nudc qua viée xac ding s6 lugng sb luong E.coli don gian
va nhanh chéng. Do d6 vi khuan nay dugc chon lam vi khuan dic trung trong viéc

x4c dinh mirc d6 nhiém ban vi tring gy bénh ctia ngudn nudc.
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1.24

Tong quan vé nuéc thai sinh hoat khu d6 thi An Binh Téan, Tp Nha

Trang

Vi dic tinh va thanh phan tinh chit cua nudc thai sinh hoat tir cac khu phat sinh

nuoc thai déu giong nhau, nén vi¢c lua chon cac thong s6 6 nhiém cia khu do6 thi An

Binh Tan, Tp Nha Trang dua trén théng s6 6 nhiém ctia Céng ty TNHH khach san Kim

Cuong Xanh New.
Bang 1.3: Théng s6 nwéce thai dau vao
s Cot A QCVN
STT Chi titu Pon vi EZS%, gg 14:2’008/gTN|v|T Cores ;':wg;'
(©)
1 |pH - 6.9 5-9 - -
2 | BODs (20°C) mg/I 178 30 30 83.2
3 |coD mg/l 278 50 50 82.1
A Téng chat ran lo lung ma/l 397 50 5o 475
TSS

5 |TéngN mg/| 51.5 30 30 41.8
6 |TongP mg/I 7.8 10 10 -
7 | Téng dau ms BTV mg/| 7.8 10 10 -
8 | Chat hoat dong bé mit mg/| 2.36 5 5 -
9 | Coliform MPN/100ml | 25400 3000 3000 88.2

(Nguon: Céng ty TNHH gidi phdp méi truong Pai Nam)
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CHUONG 2: TONG QUAN VE CAC PHUONG PHAP XU LY
NUOC THAI

2.1 Phwong phap co hoc

2.1.1 Song chin rac

Song chin rac hay con goi 1a luéi chin rac c6 tac dung giit lai nhitng loai rac thai
dang ran, thd nhu céc loai ti nylon, c6 cay, bao bi, hop dung... dé dam bao cho cac
thiét bi va cong trinh xt ly tiép theo. Kich thudc tdi thiéu cua rac dugc giir lai tay
thudc vao khoang céch giita cac thanh kim loai cua song chan rac. Dé tranh & dong
rac va gay ton that ap luc cia dong chay, ta phai thuong xuyén lam sach song chan
rac bang cach cao thii cong hoic co gidi. Téc dd nudc chay (v) qua cac khe ho nam
trong khoang 0.65m/s + 1m/s (Nguon: Metcalf & Eddy (2003), Waste water
engineering —treatment and resure). Ty theo yéu cau va kich thuéc ciia rac ma chiéu
rong khe ho cua cac song thay doi.

Song chan rac vai cao rac thi cong chi ding ¢ nhitng tram xir Iy nhé c6 luong
rac < 0.1 m3/ngd. Khi rac tich liiy & song chan, mi ngay vai lan ta dung cao kim loai
dé lay rac ra va cho vao mang c6 16 thoat nudc ¢ day roi do vao cac thung kin dé dua
di xir 1y tiép tuc.

H————

MAT BANG

v

S
-

l—\_=—/_|

Hinh 2.1: Song chan réac véi cao réc thi cong
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Song chin rac véi cao rac co gisi hoat dong lién tuc, ring cao lot vao khe hé giira
cac thanh kim loai, cao dugc gin vao xich ban I& & hai bén song chan rac c6 lién hé
v6i dong co dién qua bo phan truyén dong. Cao rac co gidi co thé chuyén dong tur
trén xudng dudi hoic tir dudi 1én theo dong nuée.

WATER LEVEL

Hinh 2.2: Song chdn réc véi cao rdc co gidi
Khi luong rac duoc giit lai 16n hon 0.1 m3/ngd va khi ding song chan rac co gioi
thi phai dat may nghién rac. Rac nghién duoc cho vao ham u Biogas hoic cho vé kénh
truéc song chan. Khi luong rac trén 1T/ngd can phai thém may nghién rac du phong.
Viéc van chuyén réc tir song dén may nghién phai dugc co gisi hoa.

2.1.2 Bé lang cat

Bé lang cat nham loai bo cat, s6i, da dam, cac loai xi khoi nuéc thai. Trong nudc
thai, ban than cat khong doc hai nhung s& anh hudong dén kha ning hoat dong cua cac
cong trinh va thiét bi trong hé thong nhu ma sat lam mon cac thiét bi co khi, lang can
trong cac kénh hozc ong dan, lam giam thé tich hitu dung ciia cac bé xir Iy va ting
tan s6 1am sach cé&c bé nay. Vi vay trong cac tram xt ly nhat thiét phai cé bé lang cét.

Bé ling cat thuong dugc dat phia sau song chén rac va trudc bé ling so cap. Doi
khi ngudi ta dit bé lang cat truéc song chan rac, tuy nhién viée dit sau song chin co
loi cho viéc quan Iy bé lang cat hon. Trong bé ling cét cac thanh phan can loai bo
ling xudng nho trong lwong ban than cua ching. O day phai tinh toan thé nao dé cho
cac hat cat va cac hat vo co can giit lai s& 1ang xudng con cac chat lo ling hiru co
khac troi di.
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C6 ba loai bé lang cét chinh: bé lang cét theo chiéu chuyén dong ngang cua dong
chay (dang chir nhat hoic vuéng), bé ling cét c6 suc khi hoic bé ling cét c6 dong
chay xoay.

Msng thu ch4t n6i
Xich-thanh cao

/

Hinh 2.3: B¢ ldng cét ngang

2.1.3 Bé tach dau mo

Nudc thai sinh hoat c¢6 dic diém 1a chira rat nhiéu dau ma dong vat va thuc vat,
phét sinh trong qua trinh ché bién, co rira hay nau nuéng,...Bé tach dau ma cua
nudc thai sinh hoat duoc thiét ké nhiéu ngin, nham loai bo céc tap chat ¢ khdi
luong riéng nho hon nuéc, chling gy anh hudng Xau t6i cac cong trinh thoat nude
(mang ludi va cac cdng trinh xir Iy). Vi vay ta phai thu hdi cac chat nay truge khi
di vao cong trinh xtr Iy phia sau. Cac chat nay s& bit kin 15 hong giira cac hat vat
liéu loc trong cac bé sinh hoc... va chung ciing pha hay cau tric bun hoat tinh trong

bé Aerotank, giy kho khin trong qua trinh 1én men can.

Hinh 2.4: Bé tach dau mo
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2.1.4 Bé diéu hoa

Muc dich cua bé 1a diéu hoa luu lugng ciing nhu chit luong nudc cho cac cong
trinh trong hé thdng xir 1y nuéc thai.

Thudng c6 thiét bi khudy tron nham hoa tron dé san bang nong do cac chat ban
cho toan bo hé théng thé tich nudc thai c6 trong bé va dé ngin ngira cin ling trong
bé, pha lodng ndng do céc chat doc hai néu co dé dam bao chét lwong cua nudc thai
la 6n dinh d6i véi hé théng xir 1y sinh hoc phia sau.

2.1.5 B&é ling sinh hoc (ling d&ng)

Dua vao chirc nang va vi tri ¢ thé chia bé ling thanh cac loai: bé lang dot mot
truéc cong trinh xt ly sinh hoc va bé ling dot hai sau cong trinh xir Iy sinh hoc nuéc
thai. P4i véi bé lang dot mot, ham luong can lo limg trong nudc thai sau bé lang dot
mét phai dudi 150 mg/l. Néu khong dat yéu cau nay, hiéu suat hoat dong cua bé lang
can phai duoc ting cuong bang cach déng tu sinh hoc, 1am thoang don gian hoic két
hop keo tu.

Theo ciu tao va huéng dong chay nguoi ta phan ra cac loai bé ling dung, bé ling
ngang va bé lang ly tam. Bé lang ly tam 1a mot dang cua bé lang ngang vi dong chay
ctia nudc ciing theo phuong ndm ngang, hudng tir tim ra xung quanh. Ngoai céc loai
bé lang nay con co bé lang trong ¢ tang cin lo Lirng va bé lang ¢ 16p mong.

Hinh 2.5: Cdu tgo bé ldng dirng

Bé lang dung thuong duoc thiét ké hinh try tron, duong kinh tir 4 — 9 m, c¢6 day
hinh nén/ chép véi do dbc 40° — 60°. Nudc thai chuyén dong trong ving lang theo
huéng thang dang tir dudi 1én (nhu trong hinh cau tao bé lang dung ¢ trén).
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Trong bé ling dimg, nudc thai dugc dan vao dng trung tam va tir dy duoc dan
d6ng tir dui 1én theo phwong thing dirng. Chiéu cao cong tac Hct cua ving ling tir
2.7 — 3.8m. Van téc dong chay trong viing cdng tac khong 16n hon 0.7 mm/s. Thoi
gian ling thuong tir 1 — 2h. Nugc trong tap trung vao mang thu phia trén, can ling
dugc chtra ¢ phan hinh nén hoic chép cut phia dudi va duoc xa ra ngoai bang bom
hay ap lyc thity tinh qua 6ng dan véi 6 chénh giita muc nudce trong bé va cao do truc
ong trén 1.5m.

Do dong chay thay d6i dot ngot tir dng phan phdi trung tam sang ving cong tac
nén trong bé thudng tao nhiéu ving xoay. Pé han ché hién tuong nay tai dng trung
tam cuaa bé c6 bd tri tam phan xa dé diéu chinh van tc nudc khi ra khoi phéu phan
phdi phia dudi 6ng trung tam khdng 16n hon 0.02 m/s.

Dé tap trung bun cin vao hé thu giira bé, goc nghiéng canh bén hinh nén khéng
nhé hon 50 d6, tuy nhién chiéu sau xay dung s& ting 1én. Trong mot sb trudng hop,
dac biét 1a d6i voi nude thai san xuat c6 can khé trugt, ngudi ta thuong lp dat hé
thng gat cin trong bé. Nguyén Iy hoat dong cua no giéng nhu da néu doi véi bé lang
ly tam. Tuy nhién, ding hé théng gat cin s& 1am cho hiéu qua liang giam, gia thanh
xay dung va van hanh quan 1y ting 1én. Hiéu suat lang caa bé lang dting thap, khoang
45 — 48%. Bé c6 dién tich xay dung nho, dé xa bun can.

Bé ling dimg thuong dung cho céc tram XLNT cong suat nho, dudi 20.000
m3/ngay.

2.2 Phwong phap héa hoc va hoa ly
2.2.1 Khir trung
Khtr tring nudc thai nham muc dich pha huy, tiéu diét cac loai vi khuan gay bénh

nguy hiém, chua duoc loai bo trong qua trinh xt 1y nuéce thai trude d6. Cac phuong
phap dung cho khir triing thuong la ding tia UV, hoa chét,...

Thudng cac cong trinh xtr Iy nudc thai ding cac hoa chat c6 kha nang oxi hoa
manh dé tiét kiém chi phi du tu va van hanh, hay ding nhat 1a chlorine,...
2.2.2 Keo tu - tao bong

Pay 1a phuong phap duoc ung dung dé loai bo cac chat ran lo lirng va cac hat
keo co kich thudc rat nho (107-10® cm). Cac chat nay ton tai ¢ dang phan tan va
khong thé loai bo bang qué trinh ling. Trong phuong phap nay ngudi ta dung céc loai
phén nhém hay phén sat cling véi sita voi nhu sunfat sat, sunfat nhom hay hén hop
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cua c4c loai phén nay va hydroxyt canxi Ca(OH)2 véi muc dich khir mau va mot phan
COD. V& nguyén ly khi dung phén nhdm hay phén sit s& tao thanh cac bong hydroxyt
nhdm hay hydroxyt sat I11. Cac chat mau va céac chat khé phan hay sinh hoc bi hap
phu vao cé&c bdng cin nay va ling xubng tao bun cua qua trinh dong keo tu.

Dé tang tinh hiéu qua caa qué trinh keo tu, ting téc do sa ling ciing nhu toc do
nén cua c4c hat keo ngudi ta thuong dung bd xung cac chét trg keo, con goi la polyme
két bong. Ban chit hoa hoc cua polyme nay Ia poliacrylat va copolime cia nd. Do
khong c6 qua trinh thay phan tao ra H* nén polyme khéng 1am bién doi pH caa nudc.
Tinh hiéu qua cao cua polime tro keo thé hién & chd chi can sir dung mét lugng nho
vao trong nudc. Khi d6 cac hat keo khong tan lo ling dugc tach thanh khéi riéng biét
va nudc tré nén trong. Khac véi chat keo tu, qué trinh 1am trong chi xay ra khi st
dung liéu luong chat tro keo thich hop. Néu dung qua du s& xay ra hién tugng bén hé
keo, hat keo lo ltrng khé lang.

Nhitng chat keo tu thudng dung nhat 1a cac mudi sat va mudi nhém nhu:

Cac musi nhém gom c6: Alx(S04)3.18H20, NH4AI(SO4)2.12H20, NaAlOs. ..
Trong d6 sir dung rong rai nhat 1a Al2(SO4)s vi Alx(SO4)s hoa tan tét trong nudéc, chi
phi thap, hoat dong c6 hiéu qua cao trong khoang pH = 5- 7.5.

Cac mudi sat gom co6: Fea(S04)3.2H20, Fez(S04)3.3H20, FeS04.7H,0 va FeCls.

2.2.3 Tuyén noi

Phuong phap nay dé tach cac chat phan tan khéng tan, kho lang. Trong nhiéu
truong hop, tuyén ndi con duoc st dung dé tch cac chat tan nhu chat hoat dong bé
mat. Qua trinh nhu vay goi la qué trinh tach bot hay lam dac bot.

Ban chat ciia qua trinh tuyén ndi nguoc lai voi qua trinh lang va ciing duoc ap
dung trong truong hop qué trinh lang xay ra rat cham va rat kho thuc hién.Cac chat
lo ltng nhu dau, m& s& noi 1én trén bé mat cua nudc thai dudi tac dung cua cac bot
khi tao thanh 16p bot ¢ ndng d6 tap chét cao hon trong nudc ban dau. Hiéu qua phan
riéng bang tuyén ndi phu thudc kich thudc va sé lugng bong bong khi. Kich thuéc
t6i wu ciia bong bong khi 12 15 - 30x10° mm.
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Tuy theo phuong thirc cip khi vao nuéce, qué trinh tuyén ndi dugc thc hién theo
cac phuong thac sau:

Tuyén néi bang khi phan tan: Théi truc tiép khi nén vao bé tuyén ndi dé tao
thanh bot khi c6 kich thuéc tir 0.1 — 1mm, gay xao tron hon hop khi — nuéc chia
can. Can tiép xdc vai bot khi, dinh két va néi 1én bé mat.

Tuyén néi chan khong: B&o hoa khong khi ¢ ap suat khi quyén, sau dé thoat khi
ra khoi chan khong. Hé thdng nay thudng it sir dung trong thuc té vi khé van hanh
va chi phi cao.

Tuyén néi bang khi hoa tan: Suc khong khi vao nudc & &p suit cao ( 2- 4atm), sau
do giam ap giai phéng khi. Khéng khi thoéat ra sé¢ tao thanh bot khi c6 kich thudc
20 -100um.

2.3 Phwong phap sinh hoc

2.3.1 Bé sinh hoc thiéu khi Anoxic

Bé Anoxic (hay con duoc goi la bé 18n men) 13 mét trong nhimng gia doan Xt ly
nudéc thai cia cong nghé AAO. Cong nghé nay chinh 1a mot hé thong xir Iy Nito bang
phuong phap sinh hoc. Cong nghé thuong duoc diing cho bé Anoxic 1a Nitrat hoa va
khtr Nitrat, ngoai ra bé con ¢ ca chirc nang xt ly photpho. Trong bé duogc trang bi
may khuay chim ¢ duéi ching ¢ nhiém vu khudy tron dong nudc, lién tuc vai tc
d6 rat on dinh. Dé tao mot bé Anoxic thiéu khi, nhu vay s& rat dé tao ra méi truong
thiéu oxi, dé gilp cac sinh vat thiéu khi c6 thé phét trién manh mé, dé dang.

Ngoai ra trong bé Anoxic con duoc lap dat thém rat nhiéu cac hé théng dém sinh
hoc (nhya PVC). Bé lam noi ct ngu cho cac hé vi sinh vat, cac hé vi sinh vat s& bam
vao cac dém nay, gitp ching dé dang sinh truong, phat trién manh mé hon. Trong bé
thiéu khi Anoxic thi nhitng qua trinh xt ly sinh hoc thiéu khi tai bé, cac chung vi
khuan Acinetobacter ciing duoc tham gia vao, dé c6 thé hd tro chuyén hoa tat ca cac
hop chat Photpho trg thanh mot loai hop chat méi hoan toan, nham loai bo tat ca
Photpho. Khi d6 s& gitp c4c vi sinh vat hiéu khi co thé d& dang phan huay céc chat c6
hai nhanh hon.
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2.3.2  Bésinh hoc hiéu khi Aerotank

Bé Aerotank hoat dong dwa trén céc chang vi sinh vat ¢ kha ning oxi hoa va
khoang hoa céc chat hitu co c6 trong nudc thai. Bé co cau tao don gian, 1a mot khdi
hinh chit nhat bén trong duoc bd tri hé théng phan phdi khi( Dia théi khi, dng phan
phéi khi) nham ting cuong luong oxy hoa tan (DO trong nuéc)

CAu tao caa bé Aerotank phai dam bao dap tung duogc 3 diéu kién quan trong sau:

- Gilr duogc luong bun 1on
- Tao diéu kién dé vi sinh vat ludn sinh truéng va phat trién tot
- Pam bao liéu luogng oxi can thiét dé cung cap cho céc vi sinh vat

Dé dap ung tét nhat nhirng yéu cau nay thi khi tinh toan bé Aerotank can chl y
chiéu cao tdi thiéu cua ching phai dat tir 2.5m tr 1én, nham muc dich khi suc khi
vao thi lugng khdng khi kip hoa tan trong nuéc, néu bé qua thap thi s& bi bung 1én
va khong c6 oxy hoa tan nhu mong mudn.

Véi nhitng bé c6 dién tich nho thi bén trong bé can dugc bé tri thém gia thé vi
sinh dé ho tro tich cuc cho su sinh truéng cua cac vi sinh

Hinh 2.6: Bé mdt bé Aerotank
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U'u diém cua bé aerotank.

Bé sinh hoc hiéu khi aerotank co thé loai bo nhitng loai chit hitu co do cac nha
may thai ra mot cach hiéu qua gép phan 16n lam giam thiéu mui hoi thdi bbe
1én tir nhitng chét thai d6, va diéu duong nhién 1a gitp ich rat nhiéu giam thiéu
su 0 nhiém ctia nudc thai tr nhitng nha may. Qua trinh khi thuc hién xu Iy
nudc thai bang bé aerotank sé& giup loai bo cac chat phdt pho sin, va loai bo rat
nhiéu nhirng mam bénh tr nudc thai ” chat thai” tir nha may va tao 1én nhing
ngudn nudc an toan va than thién cho méi truong.

Khong nhiing thé, wu diém cta bé aerotank con c6 thé 6n dinh duoc lugng bun
ma con c6 thé loai boé nhing chat ran lo limg tdi 97.56%.

Véi nhitng hiéu suat xir Iy ctia bé aerotank véi nuéce thai nhu vay nén. Hién
nay d tro thanh nhitng phuwong phap xtr Iy nudc thai ciia rit nhiéu nha may sir
dung, va hién nay da rat duoc wa chong phé bién rong rai trén thi truong hién
nay.

Nhuoc diém cta bé aerotank.

Dé van hanh bé Aerotank thi d6i ngii nhan vién, k¥ thuat vién can duoc dao
tao bai ban, chuyén nghiép vi chiing doi hoi cao vé mat ki thuat. Trong trudng
hop 1 trong nhitng tram xt 1y gap su ¢6 thi nudce thai sau xir Iy van anh huong
tdi moi treong, mang tinh doc hai cao. Qua trinh nay khéng loai bé mau cua
chat thai cdng nghiép, tham chi con lam ting mau sic caa chdng.

Nguyén ly 1am viéc ctua bé Aerotank

Nguyén ly 1am viéc cua bé Aerotan dugc dién ra voi 3 quy trinh co ban sau

Qua trinh oxy hda céc chat hiru co

Qua trinh nay cd thé dién giai bang phwong trinh sau:

CxHyOz + O, — Enizyme -> CO2 + H:O + H

Trong giai doan nay, bun hoat tinh dwgc hinh thanh va phat trién nhanh chong.

Téc d6 oxy hda cang cao thi téc do tiéu thu khi oxy ciing dién ra cang nhanh. O thoi
diém nay, lugng dinh dudng trong céc chat thai cao nén toc do sinh truong, phét
trién cua vi sinh vat rat I6n. Cling vi vy ma nhu cau tiéu thu oxy trong bé Aerotank
rat In.
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- Qué trinh tong hop té bao mai
CxHyOz + NHs + Oz — Enizyme -> CO2 + H.O + CsH;02 + H

O qua trinh thir 2 ndy, cac vi sinh vat da phat trién 6n dinh va nhu cau tiéu thy
oxy cua chung ciing khong c6 su thay d6i qua nhiéu. Ciing tai ddy, cac chat hitu co
dugc phan hay nhiéu nhat. Bong thoi, hoat luc caa Enizym trong bin hoat tinh ciing
dat muc cuc dai.

- Qua trinh phéan huay noi bao
CsH702 + 502 — Enizyme -> 5CO; +2 H.O + NH3z + H

Trong giai doan nay, toc do tiéu thu oxy trong bé lai tiép tuc ting cao. Theo nguyén
ly 1am viéc ctia bé Aerotank thi giai doan nay Ia IGc Nitrat hoa cac mudi Amoni. Ngay
sau d6 thi nhu cau tiéu thu oxy lai tiép tuc giam xuéng.

Khi van hanh bé Aerotank, can luu ¥ néu sau qué trinh oxy hoa duoc khoang 80-
90% ma khdng khuay déu thi ban hoat tinh s& lang xudng day nén phai mat thoi gian
dé lay bun can ra khoi nude. Trong trudng hop khong kip tach bun thi nudc ¢ trong
bé s& bi 6 nhiém.

Hinh 2.7: Bia théi khi trong bé Aerotank
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2.3.3 Bé sinh hoc hiéu khi SBR

Bé SBR (Sequencing Batch Reactor) 12 bé xur 1y nuéc thai bang phwong phéap sinh
hoc theo quy trinh phan tng tirng mé lién tuc. Day 1a mét dang cua bé Aerotank.

Hinh 2.8: Bé SBR

Quy trinh xir Iy nuéce thai trong bé tuan hoan véi chu ky thoi gian sinh trudng gian
doan ma kha nang thich irng vai mot sy da dang caa qua trinh bun hoat tinh — nhu 1a
khuay tron hoan chinh theo 16i thong thuong, thao luu lwong, tiép xtc 6n dinh va cac
chu trinh suc khi kéo dai

Bé SBR hoat dong theo mot chu ky tuan hoan véi 5 pha bao gdm: Lam day, suc
khi, ling, rat nude va nghi. Mdi budc luan phién s& duoc chon lya k ludng dya trén
hiéu biét chuyén mén vé cac phan tng sinh hoc.

Quy trinh thay di luan phién trong bé SBR khong lam mét kha ning khir BOD
trong khoang 90 — 92%. Vi du, phan huy yém khi, qua trinh tiép xtc yém khi, loc
yém khi, loc tiép xuc, loc sinh hoc nho giot, tiép xdc sinh hoc dang dia, bé bun hoat
tinh ¢ truyén va hd sinh hoc hiéu khi chi c6 thé khtr dugc BOD khoang 50 — 80%.
Vi vay, viéc thay doi ludn phién dugc theo sau giai doan khac nhu hé thng truyén
khi hay hé thong oxy hoa tan.
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Chu ky hoat dong cua bé véi 5 pha dugc tién hanh nhu sau:

Map nudrc thiad

Mo e

Cip khi
- 1. NAP ™~ -
! -
| Ko Lron
Thali bon | Cap khi
6. XA BUN 2. CAP Khi
Borm nudre ral —d Hao trdrm
S IATENL, - / 3 Khr N
L - . -
Ling
4. LANG

Hinh 2.9: Chu ky hoat déng bé SBR

1- Pha lam day: Nudc thai duoc bom vao bé xt ly trong khoang tir 1-3 gio. Trong
bé phan (ng hoat dong theo mé néi tiép nhau, tly thudc theo muc tiéu xu ly, ham
lugng BOD dau vao ma qué trinh lam day cd thé thay doi linh hoat: Lam day - tinh,
lam day- hoa tron, lam day- suc Khi.

2- Pha suc khi: Tién hanh syc khi cho bé xu 1y dé tao phan tng sin hda gitra nudc
thai va bun hoat tinh hay 1am thoang bé mat dé cap oxy vao nuéc va khuay tron déu
hdn hop. Thoi gian 1am thoang phu thudc vao chat lugng nudc thai, thuong khoang
2 gio. Trong pha phan tng, qué trinh nitrat héa c6 thé thuc hién, chuyén Nito tir dang
N-NH;s sang N-NO2? va nhanh chéng chuyén sang dang N - NO3™

3- Pha ldng: Qué trinh dién ra trong moi truong tinh, hiéu qua thay luc caa bé dat
100%. Thoi gian lang trong va c¢6 dic bun thuong két thdc sém hon 2 gio.

4- Pha rut nuwoc . Khoang 0.5 gio.

5- Pha cho: Chd doi dé nap mé méi, thoi gian chd doi phu thudc vao thoi gian
van hanh.
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Hé théng SBR yéu cau van hanh theo chu ky dé diéu khién qua trinh xi ly. Hoat
dong chu ky kiém soét toan bo cac giai doan cua chu ky xir ly. Mdi buéc luan phién
s& duoc chon lva ki ludng dya trén hiéu biét chuyén mén vé cac phan wng sinh hoc.

Mot s6 wu diém noi bat cua bé SBR 14 hiéu qua xir Iy chat & nhiém cao, kha ning
khir dwgc N, P cao va két cdu don gian, hoat dong dé dang.
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CHUONG 3: CONG NGHE XU LY

3.1 Co sé dir liéu

- Luu luong nudc thai trung binh theo ngay:  Q[° = 3000 m?/ng
s . . 3000 2
- Luu lugng nudc thai trung binh theo gio: b =0 =125 m°/h
- Luu luong nuc thai trung binh theo giay: Q@ = 3000x1000_ 55/
24 %3600
Théng s6 nuwée thai ddu vao
Bang 3.1: Thong sé nwdc thai dau vao
\ Cot AQCVN Hiéu
STT 0 0 ) ’
Chi tiéu Ponvi | Nongd9 | 14:2008/BTNMT | ¢ | qua it
dau vao .
(C) ly (E)
1 |pH - 6.9 5-9 - -
2 | BODs (20°C) mg/| 178 30 30 | 83.2
3 |COD mg/l 278 50 50 82.1
Téng chét ran lo lung
4 TSS mg/l 397 50 50 87.5
5 |TongN mg/I 51.5 30 30 41.8
6 |TongP mg/| 7.8 10 10 -
7 | Téng dau ma BTV mg/| 7.8 10 10 -
8 | Chat hoat dong bé mat mg/I 2.36 5 5 -
9 | Coliform MPN/100ml | 25400 3000 3000 | 88.2

Voi:

(Nguon: Céng ty TNHH gidi phdp méi truong Pai Nam)
Trong do: Cmax =C x K

Cmax: ndng do t6i da cho  phép cua thong s6 6 nhidm trong nudc thai sinh hoat
khi thai ra ngudn nudc tiép nhan, tinh bang miligam trén lit nudc thai (mg/).

C: gia tri nong d6 cua thong s6 6 nhiém

K: hé s0 tinh t&1 quy md, loai hinh co sé dich vy, co c& cong cdng va chung cu.

ChonK =1

(Nguon: QCVN 14:2008/BTNMT)
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Nhan xét

Céc thdng s6 6 nhiém trong nude thai cua khu do thi An Binh Tan, Tp. Nha
Trang la twong d6i l6n. Cac théng sé nay vuot quéa nhiéu lan so véi QCVN 14:2008
cua Bo Tai Nguyén va Mbi Truong; BODs gap 6 lan, TSS gap 8 lan va COD gan géap
6 1an so véi quy chuan cho phép. Nhung nhin chung dic trung co ban cia nudc thai
sinh hoat 14 & nhiém hitu co ndng d6 cao.

Co s6 lwa chon

Nguon nuéc 6 nhiém chir yéu 12 cac chét hiru co d& phan huay sinh hoc va vi khuan
gay hai. Pong thoi, gia tri BODs/COD = 178/278 = 0.64 € (0.5 = 0.8). Do d6 nguon
nudc thai nay thich hop cho phuong phap xt ly sinh hoc.

Sau qua trinh xt ly sinh hoc hiéu khi can b tri thém bé Iang sinh hoc dé thuc hién
qua trinh tach ban (sinh khéi); lugng bun lang duoc hut dinh ky nén can b tri thém
bé nén ban.

Nong do Coliform trong nudc thai vurot qua mic do cho phép rat nhiéu lan do do
can phai thém bé khir tring dé giam luong vi sinh vat gay hai c6 trong nudc thai trude
khi xa thai ra séng tiép nhan.

Can phai bd tri song chan rac dé dam bao cho duong dng khong bi tat nghén va
hong hoc bom nude thai trong hé théng xir 1y.

Trong nudc thai thuong chira moét luong cat, tap chat 1an trong nuéc thai, ham
lwgng chat ran lo lirng 1a 397mg/l, ta c6 thé cho lang cat ngang sau song chac réc tho.

B4 tri bé thu gom sau bé lang cét.

Bé tri ludi loc rac tinh sau bé thu gom dé loc cac loai rac c6 kich thudc nho con
sot lai trong nudc thai, bao vé cac cong trinh phia sau.

Nham dam bao hé théng lam viéc on dinh can phai c6 bé diéu hoa dé diéu hoa luu
lwong va ndng do chat 6 nhidm trude khi di vao giai doan xu Iy sinh hoc. Trong bé
can bd sung thém hé thong cap khi cudng buac nhim ting qua trinh x40 tron, tranh
ling can, cung cp oxy dé han ché phat sinh mui va ting hiéu qua xi 1y.

Ngudn tiép nhan cua tram sau xu ly 1a séng Quan Truong (hay Quan Tuong) 1a 1
hé théng séng nho ¢ chiéu dai khoang 15 km, chay qua dia phan cac xa Vinh Trung,
Vinh Hiép, Vinh Thai, Phuéc Pong va 3 phudng Phudc Long, Phudc Hai, Vinh
Truong roi d6 ra Cira Bé. (Nguon: https://vi.wikipedia.org/wiki/Nha_Trang)
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3.2 Pé xuit cong nghé
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3.3 Thuyét minh cong nghé xi ly

- Phuong an 1

Nudc thai

!

Muong tiép nhan
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Thuyét minh so @6 cong nghé phwong 4n 1

Nudc thai sinh hoat tir khu dan cu & theo mang ludi thoat nuée chay vé hé théng
xtr Iy nudce thai. Trude khi vao hé thong céc thanh phan rac c6 kich thuée 16n s& dugc
giit lai & song chin rac thd dugc dit ngay dau cdng trinh xir Iy nham tranh hién tuong
tit nghén duong dng hay muong dan din dén céc cong trinh phia sau. Sau d6 nuéc
thai s& dugc dua vao bé ling cat, bé ling cat duoc st dung dé nude thai khong gay
mai mon va pha hong nhitng bd phan chuyén dong co hoc dong thoi giam su hinh
thanh céc chat lang trong dudng dng, kénh dan va giam sé 1an 1am sach thiét bi phan
hay. Nudéc thai sau khi duoc lang cat, soi da s& duoc dua vao hd thu gom dé tap trung
toan bo luong nudc thai va dé dam bao luu lugng tdi thiéu cho bom hoat dong an
toan. Trong bé thu gom sir dung hai bom chim hoat dong dong thoi dé bom 1én thiét
bi loc rac tinh dé loc cac chat ran c6 kich thudc nho truée khi chay qua bé didu hoa,
do luu lwong va thanh phan nudc thai ¢ céc thoi diém khong giéng nhau nén khi vao
bé ndng d6 cac chat 6 nhiém va luu lwong nudc thai s& duoc on dinh hon. Trong bé
diéu hoa c6 lap dat hé thong suc khi dé tranh hién twong lang can va phat sinh mai do
qua trinh phan hay Ky khi. Khi dugc phan phbi déu nho hé thdng dia thoi khi dugc
dit ¢ day bé.

Tir bé diéu hoa nudce thai duge bom vao bé sinh hoc thiéu khi (Anoxic) dé thuc
hién qua trinh khtr nitrat hoa. Tai bé Anoxic c6 lap dit may khudy chim dé x&o tron
nuée duy tri didu kién thiéu khi va gitp khi N2 d& dang thoat 1&n khoi mit nuée. Tiép
d6 qua bé Aerotank c6 nhiém vu khitr cac chat 6 nhidm con lai, xir Iy cac théng sé
BOD, COD, N, P trong thanh phan nuéc thai. Trong bé Aerotank khudy tron déu
nudc thai véi bun hoat tinh lo ling nho cac dia phan phdi khi dat dudi day bé dong
thoi khuéch tan oxy vao nude dam bao diéu kién cho quéa trinh phan hay hiéu khi xay
ra. Két thic qua trinh xtr Iy sinh hoc, nuéc thai sé ty chay vao 6ng trung tdm cua bé
ling. Trong qua trinh nudc chuyén dong trong 6ng trung tam tir trén xudng, céac
bong can va cham va dinh bam véi nhau, hinh thanh cac bdng can coé ty trong va
kich thudc 16n hon, tao diéu kién cho qua trinh ling tét hon dudi tAc dung cua trong
lyc. Nudc sau khi ra khoi dng trung tam sé di tir duéi 1én va duoc thu bang mang
rang cua chay qua bé khir tring. Trong bé khir tring hoa chét khtr tring 1a Chlorine
s& duoc bom vao lién tuc bang bom dinh lwong. Sau thoi gian tiép xtc can thiét, hau
hét céc vi khuan gay bénh trong nuéc sé bj tiéu diét hoan toan, dam bao an toan cho
nudce thai vé mat vi sinh.
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Mét phan buin trong bé 1ing s& duoc tuan hoan lai bé Aerotank, phan bun du sinh
ra trong qua trinh xt Iy s& dugc bom sang bé nén bun va duge hat dinh ky di xt 1y.
Tram sau khi xtr Iy dam bao dat gia tri cot A — QCVN 14:2008/BTNMT s€ dugc xa

vao song Quan Truong.

U'éc tinh higu suat xir Iy ciia phwong an 1
Bang 3.1: Uéc tinh hiéu sudt xit [y phwong dn 1

Cong trinh BOD cob TSS T‘RI’\I“g
, Cuao (Mg/l) 178 278 248 55
Song fhl%én rac H (%) 4 4 4 0
Cra (Mg/l) 170.88 266.88 238.1 55
Cuao (Mg/l) 170.88 266.88 238.1 55
Bé lang cat H (%) 5 5 15 0
Cra (Mg/1) 145.25 253.54 202.37 55
’ Cuao (Mg/l) 145.25 253.54 202.37 55
Songt‘i’ggn rac H (%) 10 10 15 0
Cra (Mg/l) 130.725 228.2 172.02 55
Cuao (Mg/l) 130.725 228.2 172.02 55
Bé diéu hoa H (%) 5 5 0 0
Cra (Mg/l) 124.19 216.7 172.02 55
Cuao (Mg/l) 124.19 216.7 172.02 55
Bé Anoxic H (%) 10 10 10 85
Cra (Mg/l) 111.77 195 154.8 8.25
7 Cuao (Mg/l) 111.77 195 154.8 8.25
Bé Aerotank
B¢ lang sinh hoc H (%) % % % >
Cra (Mg/l) 12.62 21.5 23.22 7.84

(Nguon: Xu Iy nueéc thai dé thi & cdng nghiép, tinh toan thiét ké

cong trinh _ Lam Minh Triét)
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Thuyét minh so @ cong nghé¢ phwong 4n 2

Nudc thai sinh hoat tir khu dan cu & theo mang ludi thoat nuée chay vé hé théng
xtr Iy nudce thai. Trude khi vao hé thong céc thanh phan rac c6 kich thuée 16n s& dugc
giit lai & song chin rac thd dugc dit ngay dau cdng trinh xir Iy nham tranh hién tuong
tit nghén duong dng hay muong dan din dén céc cong trinh phia sau. Sau d6 nuéc
thai s& dugc dua vao bé ling cat, bé ling cat duoc st dung dé nude thai khong gay
mai mon va pha hong nhitng bd phan chuyén dong co hoc dong thoi giam su hinh
thanh céc chat lang trong dudng dng, kénh dan va giam sé 1an 1am sach thiét bi phan
hay. Nudéc thai sau khi duoc lang cat, soi da s& duoc dua vao hd thu gom dé tap trung
toan bo luong nudc thai va dé dam bao luu lugng tdi thiéu cho bom hoat dong an
toan. Trong bé thu gom sir dung hai bom chim hoat dong dong thoi dé bom 1én thiét
bi loc rac tinh dé loc cac chat ran c6 kich thuéc nho trudc khi chay qua bé diéu hoa,
do luu lwong va thanh phan nudc thai ¢ céc thoi diém khong giéng nhau nén khi vao
bé ndng d6 cac chat 6 nhiém va luu lwong nudc thai s& duoc on dinh hon. Trong bé
diéu hoa c6 lap dat hé thong suc khi dé tranh hién twong lang can va phat sinh mai do
qua trinh phan hay Ky khi. Khi dugc phan phbi déu nho hé thdng dia thoi khi dugc
dit ¢ day bé.

Tir bé diéu hoa nudc duoc bom timg dot qua bé SBR (bé sinh hoc theo mé). Sau
khi qua SBR nudc s& duoc xt 1y Nito, Photpho, BOD, COD dat tiéu chuan dau ra..
Nudc sau khi ra khoi bé SBR sé& chay qua bé khir tring. Trong bé khtr tring hoa chat
khtr tring 1a Chlorine s& duoc bom vao lién tuc bang bom dinh luong. Sau thoi gian
tiép xtc can thiét, hau hét cac vi khuan gay bénh trong nude sé& bi tiéu diét hoan toan,
dam bao an toan cho nudc thai vé mit vi sinh.

Phan bun du sinh ra trong qua trinh xr Iy s& duoc bom sang bé chira bun va duoc
hat dinh ky di xu ly. Hé théng xir 1y nudc thai sau khi xt 1y dam bao dat gia tri
cot A — QCVN 14:2008/BTNMT s€ duoc xa vao song Quan Truong.
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U'éc tinh higu suat xir Iy ciia phwong 4n 2

Bang 3.2: Uéc tinh hiéu sudt xit 1y phwong dn 2

Cong trinh BOD COD TSS Téong

N

, Cuao (Mg/l) 178 278 248 55

Song :hl%én rac H (%) 4 4 4 0
Cra (Mg/l) 170.88 266.88 238.1 55

Cuao (Mg/l) 170.88 266.88 238.1 55

B¢ lang cat H (%) 5 5 15 0
Cra (Mg/l) 145.25 253.54 202.37 55

’ Cuao (Mg/l) 145.25 253.54 202.37 55

Song chin rac H (%) 10 10 15 0
Cra (Mg/l) 130.725 228.2 172.02 55

Cuao (Mg/l) 130.725 228.2 172.02 55

B didu hoa H (%) > > 0 0
Cra (Mg/l) 124.19 216.7 172.02 55

Cuao (Mgl 124.19 216.7 172.02 55

Bé SBR H (%) 90 90 85 85
Cra (Mg/l) 12.42 21.67 25.8 8.25

(Nguon: Xu Iy nweéc thai dé thi & cong nghiép, tinh toan thiét ké

cong trinh _ Lam Minh Triét)
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CHUONG 4: TINH TOAN THIET KE CAC HANG MUC

CONG TRINH

4.1. XAC PINH LUU LUQNG NUOC THAL.

- Luu lwgng nuréc thai trung binh theo ngay: Q[ =3000 m®/ng

- Luu lugng nudce thai trung binh theo gio:

go — 3000 _ 155 man
24

- Luu luong nuéc thai trung binh theo giay: Qg = 50001000 _ o0y

tb

24 x 3600

Bang 4.1: Hé sé khdng diéu hoa chung

Hé s6 khong diéu

Luu luong nudc thai trung binh g (1/5)

hoa chung Ko 5 10 20 50 | 100 | 300 | 500 | 1000 | >5000
Ko max 25 | 21 | 19 | 1.7 | 16 | 155 | 15 | 1.47 1.44
Ko min 038 | 045 | 05 | 055 | 0.59 | 0.62 | 0.66 | 0.69 0.71

( Nguén: bdng 2, TCXDVN 7957:2008)
Véi Q; =35 l/s,ndisuytacd Kmax=1.8

Kmin =0.525

Trong d6: K 13 hé sé khong diéu hoa chung cta nudc thai.

- Luu lugng nudc thai 16n nhat theo gio:

Q% = Kmax XQZ° = 1.8 x 125 = 225 m3/h = 0.063 m?/s

- Luu luong nudc thai 16n nhat theo gio:

Qe = Kpmin X Q¥° =0.525 x 125 = 66 m3h = 0.018 m?/s
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4.2. PHUONG AN 1

4.2.1 Song chin rac thd
% Vitri

Nuéc thai ——»| SCRthd |——| Bélang cat

+ Nhiém vu
Song chén rac thd 1a cong trinh xt 1y dau tién trong tram xu 1y nuéc thai nham git
lai c&c tap chat c6 kich thudc 16n, cha yéu Ia rac.

% Thiét ké
e Ngiin tiép nhdn nwéc thdi.

(Nguon: Theo bang 3-4/110 Xu Iy nwéc thai dé thi & cdng nghiép, tinh toan thiét ké
cong trinh _ Lam Minh Triét.)

V6i Qe =225 m¥h

Kich thudc ctia ngan tiép nhan nudc thai

Puong 6ng ap lyc tir tram bom dén mdi ngin tiép nhan: 2 6ng véi duong kinh mai
bng d = 200 mm.

Kich thudc cia ngan tiép nhan nhu sau
A =1500 mm; B = 1000 mm; H = 1300 mm; H1 = 1000 mm; h = 400 mm
hl =500 mm; b = 354 mm.

Bang 4.2: Cac théng sé tinh todn va kich thwde ngan tiép nhan

Thong sb Kich thuéc Pon vi
Thé tich ngin 1.95 m?
Dién tich ngan 1.5 m?
Chiéu dai ngan 1.5 m
Chiéu rong ngan 1 m
Chiéu cao ngin 1.3 m
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e Tinh toan thay lwe mwong din nwéc thdi.
Muong dan nudce thai co tiét dién hinh chit nhat.
Dién tich uot:

w0=2-905_08 m2
Y, 0.8

Véi v: 1a van tdc chuyén dong cia nudce thai truéc song chin rac (v = 0.6 — 1 m/s)
Chonv=0.8m/s

Chon chiéu rong muong dan B =0.5m

= Chiéu cao myc nugch =0.2 m

Chu viu6t: P= (B +h)x2=(05+0.3)x2=1.4m

Ban kinh thuy lyc: R =§:% =0.06 m =60 mm

Heé s Sezi : c-ir
n

Trong do
n: hé sé nham phu thudc vao d ( dudng Kinh thay luc ).
d = 4R = 4x60 = 240 mm < 4000 mm => chon n =0.013
y: chi s6 mii, phu thudc vao do nham, hinh dang va kich thudc cua éng.
y=15xn" Chonn=0.013=>y=1/6

1
0.013

Do dbc thay luc :

= C x0.06Y° = 47.68

Ve 0.8
C?xR 47.68*x0.06
e Tinh toan song chén rac

=0.0047

Chon géc nghiéng cia song chan rac bang 60°.

Song chan rac c6 tiét dién vuéng mdi canh Bm = 0.5 m

Chon thanh dan cua song chén rac c6 tiét dién vuéng a x a = 10mm x 10mm.
Chiéu cao lép nudc qua song chan rac bing chiéu cao 16p nuée trong muong dan.

S6 luong khe hé qua song chan réac

oo Qe 0.063

= = x1.05=28 khe
vxhxb 0.8x0.2x0.015
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Trong do

- Qmax 12 Irru lwong 16n nhat cia nudce thai, Qmax = 0.063 m3/s

- vlavantéc qua SCR, v =0.8 m/s

- hlado sau muc nuéc 6 chan SCR, h=0.2m

- b la khoang cach gitta cac khe ho, quy pham tir 15 — 20mm
Chonb=15mm=0.015m

- K Hé s6 tinh ¢én muc d6 can trg caa dong chay do hé thong cao rac,
K =1.05.

Chiéu rong cua song chan rac

Bs=s(n-1)+ bxn=0.01x(28 — 1) + 0.015x28 = 0.7 m
Trong d6 : s 1a bé day cua song chan, s = 0.01 m
Tén that &p luc qua song chin rac:

2 0.8°

hszfxvzm—axxK,zl.221>< x2=0.08 m
g

2x9.81
Trong d6

- Vmax 12 van toc nudc thai trude song chan ang vai ché dd Qmax, Vmax = 0.8
m/s
- Ki1ahé sd tinh dén sy tang ton that do vudng mac rac & song chan, K = 2-3,
chon K; =2

- & lahé sb stc can cuc bd cua song chin duogc xac dinh theo cong thirc

4/3 4/3
£= ﬂij sina = 2.24{0060115) sin60=1.221

- B lahé sé phu thudc vao tiét dién ngang caa thanh song chan, chon g = 2.24

Bang 4.3: Hé sé B dé tinh sirc can cuc bé cia song chdn

Tiét dién thanh A b c D e

Hésb B 242 | 183 | 167 | 102 | 1.76

(Nguon: bang 3-7/ 115 Xu Iy nueéc thai dé thi & cong nghiép, tinh toan thiét ke
cong trinh _ Lam Minh Triet. )

- a goc nghiéng caa song chan so véi huéng dong chay, « = 60°
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Chiéu dai phan mé rong truée thanh chin rac L

, _B.-B, _07-05_

Yo 2tgg  2tg20°

Trong do:

- Bs: Chiéu rong muong dit song chan rac, Bs= 0.7 m
- Bm: Chiéu rong muong dan nudc vao, chon Bm = 0.5m.
- # : G6c nghiéng, chd mé rong cira budng dit song chan rac, thuong ? =20°

Chiéu dai doan thu hep sau song chan rac: L, = L1/2 =0.27/2 = 0,135 (m).
Chiéu dai xay dyng muong dat song chan réc:
L=Li+Ls+L2=027+15+0.135=2(m)

Véi Ls: Chiéu dai muong dit song chan rac, chon Ls = 1.5m.

/s
4
oA

/
\

Hinh 4.1: Cdu tgo song chan rac thd
Chiéu sau xay dyung cia phan muong dat song chan:
H=h+hs+05=0.2+0.06+ 0.5=0.8 (m)
Trong do:

- h :Chiéu cao I6p nudc trong muong,h = 0.2 m
hs : T6n that &p luc ¢ song chan rac, m; hs = 0,08m.
- 0,5: Khoang cach giita cot san nha dat song chan rac va myc nudc cao nhét.
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Bang 4.4: Cac thong sé tinh todn va kich thuéc song chdn rac thd

STT Thong sb Ky hiéu | Ponvi Gia tri
1 | Goc nghiéng o bo 60
2 | Goc mo rong trude SCR 0] bo 20
3 | S6 khe ho SCR n khe 28
4 | Bé rong khe ho b mm 15
5 | Bé rong 1 thanh chin S mm 10
6 | SO lwong thanh trong SCR - thanh 27
7 | Chiéu rong toan bd SCR Bs mm 700
8 | Chiéu dai mé rong trudc SCR L1 mm 270
9 | Chiéu dai mé rong sau SCR L, mm 135

10 | Chiéu dai xay dung SCR L mm 2000
11 | Chiéu sau xay dung muong sau SCR H mm 800
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4.2.2 B¢ lang cat
% Vitri

SCR tho — »| Bélingcat |——»| Béthugom

¢ Nhiém vu
Bé ling cat dwoc st dung nhim muc dich:
- Tranh mai mon va pha hong nhiing bd phan chuyén déng co hoc.
- Giam sy hinh thanh c4c chét lang trong duong 6ng, kénh dan.
- Giam s lan 1am sach thiét bi phan hay.
Chon bé lang cat ngang dé thiét ké.
< Thiét ké
Bang 4.5: sé liéu dau vao bé lang cat

Dan sb Tong lwu lwgng Qmax Quw Qmin

14300 nguoi 3000 m®ngd 0.063m%/s | 0.035m%s | 0.018 m¥/s

Van téc nuéc trong bé ling. Van toc phai dam bao khéng qua nhé dé can hiru co
khong thé lang dong thoi khdng qué 16n dé cudn cat theo. Chon van toc v = 0.2 m/s

(Nguon: bang 28, TCVN 7957:2008, van toc tdi da 0.3 m/s).

Puong kinh hat cét ling. Chon dudng kinh hat d = 0.25 mm —» K = 1.3

= Up = 24.2 mm/s = 0.0242 m/s (Nguén: bang 27, TCVN 7957 : 2008)
e Tinh todn kich thwéc bé ling cat ngang

Luu lugng mot bé lang cat ngang:  Q = Qmax = 0.063 (m3/s)

Dién tich 1 bé ling c4t ngang: F = K Qo g3 0063 400

U, 24.2x107°
Kich thudc bé lang
Ti I¢ giira chiéu dai va chiéu cao phan céng tac

Lo kY1322
H, U, 00242

n

10
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Trong do:

- Hn: chiéu sau I6p nudce cong tac, chon Hn=0.5m
(Muc 8.3.4, TCVN 7957 : 2008, 0.25 <Hn< 1m)

- K : hé sé kinh nghiém tinh dén anh huéng cua dong chay rdi cuc bo trong bé,
lam can tro tée do 1ang cua hat.

Chiéu dai bé lang cét :

Hi=16.2:> L =10xH, =10x0.5=5m
Chiéu rong bé ling cét : B :%:3—: =0.7m

Chon chiéu rong bé ling cat B = 1m
o Tinh todn dap tran

Pé can hiru co khong lang trong bé lang cat, van toc dong chay trong bé ludn ludn
giit khong do6i v = 0.2 (m/s), mic du luu luong thay d6i. Nén phai xay dung cta tran.

Bé lang cat

a 0

L1 c=2b

< »lda
< Ll |

\ 4

Hinh 4.2: Muwong thu hep bé ldng cét

Chiéu rong ctra tran
Chon gdc t6i 6 = 45 %= cotgd = 1

o Bxv By (1-k™)_ 1x02  fix02 (1-08°Y)"_
mx.2g \ Q 1-K 0.4x+/2x9.81 V0.063 ( 1-0.3 '

Trong do:

- K = Qmin /Omax = 0.018/0.063 = 0.3
- m=0.4: hé s luu lugng caa cira tran phu thudce vao diéu kién co hep dong
chay (Muc 8.3.7, TCVN 7957 : 2008, m = 0.35 + 0.8).
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Chiéu dai muong thuhep: ¢c=2xb=0.3m
Pay ctra tran c6 d6 chénh véi day bé lang cat mot khoang AP dé tao &p luc du dua
nudéc ra khoi bé lang cat véi van téc khong doi.

_KYs _nAals
AP:Qmin 1-K _0018 1-0.3

X = X =0.06m
Bxv 1-K#® 1x0.2 1-0.3%°

Trong do:

Qmin : luru lugng tinh toan tdi thiéu cua bé
Chiéu dai doan thu hep
Gac thu hep so v&i mat phang nim ngang 1a 6 = 45°

a B-b 1-015 _

=— == : =0.6m
sin@ 2sin@d 2xsin45

L

Kiém tra védn téc va thoi gian lwu nwéc
~ Qmn 0018
Vmin = S B X hyyy 1x 1 X 0.1
Thoa diéu kién v,,;, > 0.15 m/s

=0.18 m/s

Trong do:
- Qmin: luu luong tinh toan cuyc tiéu
- B chiéu rong bé ling cat
- hmin : chiéu sdu muc nudce trong muong din khi luu luong cuc tiéu

Thoi gian luu nudc cua bé

\% 5x1x0.5
HRT= — = ———

= =70
Qe 0.035 S

Thoa diéu kién 60< HRT < 120 s

Thé tich phan chta can cua bé ling cat ngang

_ N xPxt 14300 x 0.02 x 1.5

= =04 3
c 1000 1000 0.43 (m*)

Trong do:
- Ni: Dan sé tinh toan. Ny = 14300 ngudi;
- P: Luong cét giita lai trong bé cho mot nguoi trong ngay dém.
P =0.02 I/ng/ngd (Muc 8.3.5,TCVN 7957:2008);
- t: Chu ky xa cét. t = 1.5 ngay dém (Muc 8.3.6, TCVN 7957:2008, t < 2 ngay).
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Chiéu cao lop cét trong bé
W 0.43

¢ IxBxn Sxix1_ olm

Chiéu cao xay dung bé
Hyg=H + he + hy, =05 + 0.1 + 0.4 =1 (m)

e Tinh toan hé thu cat

Xay dung hé thu hinh thang. Gdc nghiéng cua day hé thu cat so véi phuong nam
ngang la B = 60° (Muc 8.3.6, TCVN 7957:2008).

Kich thuéc hd thu

B1

D C

Hinh 4.3: Hé thu bé lang cét

Chon chiéu cao hé thu HC = h, = 0.5 (m); B = 60° (Muc 8.3.6, TCVN 7957:2008)

Chiéu dai canh BH:  tgB = :—f{ — BH = tHg—E =0.3m

Chiéu dai canh BC: sinf = B L BC="2=06m
BC sinf3
Dién tich tam giac HBC

S, :%HCXHB:%XO.5XO.3:0.075 m?

V,—2xS, 0.43-2x0.075
HC 0.5

CD= 0.6 m

Pay l6nhdthu AB = (2xHB) +CD=2x0,3+0.6=1.2m
Day nho hé thu CD = 0.6 m
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e Tinh toan sdn phoi cadt
Chiéu cao bd chan H = 1 m (theo tiéu chuan H=1 -2 m)
(Muc 8.3.8, TCVN 7957:2008)
Dan sé tinh toan N = 14300 ngudi
Dién tich hiru ich cua san phoi cat

~ NP365 14300x0.02x365

- = =21 m?
1000h 1000x5

Trong do
- h: Chiéu cao I6p cat 4 m®/m?.niam (h = 3 - 5m3/m?. nim)
(Muc 8.3.8, TCVN 7957:2008)
- P: Luong cat tinh theo dau nguoi a = 0,02 (I/ngudi/ngd)
Chon séan phoi cat gom 1 8 c6 dién tich 21 m?
Kich thuéc mdi 6 trong mat bang LxB =7 x 3 m
o Tinh toan bom cat
Chon xa cét trong 30 phat, Iuu Ivgng bom cat Q = 0.3 m¥/h
Chiéu cao cot 4p: H=10 m
Cong suat cia bom

 Quu xpxgxHxk 0.3x1008x9.81x10x 2

= =0.02 kW
1000x 7 1000x0.8x 3600

Trong do:

- Q: luu lugng cho mdi bom, Q" = 0.3 m¥/h

- 5 khéi lugng riéng cua chat long, » = 1008 kg/m?
- H: cot &p bom H= 8-10 mH0, chon H = 10 mH.0O
- 5 hiéu suat bom, chon bang 0.8

- g: gia toc trong truong, g = 9.81 m/s?

- k: hé sb an toan khi thiét ké trong thuc té, k = 2
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Chon 2 bom bun truc ngang Ebara c6 c6ng suat nhu nhau
(2 may hoat dong luan phién).

Chon bom bun Ebara DWO 150 M véi luu luong: 0.1-0.55 m3/phit, céng suat: 1.1
kW, duong kinh dng ra khoi bom 60 mm, xuat xu: Y.

Bang 4.6: Thong sé thiét ké bé lang cat

STT Thong $6 Pon vi Gia tri
1 | Chiéu dai bé lang cat m 8
2 Chiéu rong bé lang cat m 0.5
3 Chiéu cao bé lang cat m 1
4 Kich thudc san phoi cat m 7X3
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4.2.3 Bé thu gom
% Vitri

Bélingcit |——»| B&thugom [———»| Song chén rac tinh

¢ Nhiém vu

Bé thu gom dé tap trung toan bo luong nudc thai va dé dam bao luu luong toi thiéu
cho bom hoat dong an toan. Trong bé thu gom st dung hai bom chim hoat dong dong
thoi dé bom nuée thai téi bé diéu hoa.

< Thiét ké

Thoi gian luu nuéc t = 10 + 30 phat. Chon t = 30 pht.

Thé tich bé thu gom:
Vo= Q" xt=66 X % =33 me.

Trong d6, Q" 1a luu lwgng nudc thai nhé nhat theo gis, Q" = 66 m3/h.

Chon chiéu sau hitu ichh =3 m.
Chiéu cao an toan lay bang hyy = 0.5m, vy tong chiéu sau:

H=h+hw=3+05=35(m)
Dién tich bé mat;

F=o_ 33 _gp5me
h 35
Viy kich thudc bé thu gom dugc chon nhu sau: LxBxH: 3.5mx3 m=4.5m
Thé tich thuc bé thugom: V=L xBxH=35x3x 35=36.75m?
e Tinh todn dwong éng ddn nwéc thdi ra khéi bé
Luu luong gid 16n nhit Qmax = 0.063 m3/s
Van tée nude trong dng v =1.5m/s (v =1—2 m/s)

DPuong kinh dng dan nuée dén bé didu hoa

D = \/4me“ :\/4><0.063 —024 m

XV 7x1.5

Chon éng dan nuéc thai 1am bang nhya PVC ¢6 D = 250 mm
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o Tinh toan bom
Cong suat cho mdi bom:

_ QuxpxgxH _225x1000x9.81x9 _ ¢ &y
100077 1000 0.8x 3600

Trong do:
- Q: luu lwgng cho mdi bom, Q" =225 m3/ngd
- p: khéi lwong riéng cua nuéc, kg/m?3
- H: c6t &p bom H= 8-10 mH20, chon H = 9 mH20
- 5. hiéu suat bom, chon bang 0.8
- g: gia tc trong truong, g = 9.81 m/s?
Chon 2 bom chim c6 cong suat nhu nhau ( 2 may hoat dong luan phién).
Chon bom chim Tsurumi 100C47.5 véi luu lwong: 2.5 m3/phit, cdng suat: 7.5 kW,
duong kinh dng ra khoi bom 100 mm, xuat xa: Nhat Ban.

Bang 4.7: CAc thong so tinh todn va kich thuéc bé thu gom

STT Thong s6 Pon vi Gia tri
1 | Thé tich bé thu gom m? 36.75
2 | Chiéu rong bé m 3
3 | Chiéu dai bé m 35
4 Chiéu cao bé m 3.5
5 Thoi gian luu nude phut 30
6 Puong kinh 6ng ra mm 250
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4.2.4 Luwdilgce rac tinh
% Vitri

Bé thu gom Luéi lgc rac tinh  ——| B diéuhoa

A 4

< Nhiém vu

Ludi chén rac tinh ¢ nhiém vu loc cac loai rac c6 kich thuéc nho con sot lai trong
nudc thai, bao vé cac cong trinh phia sau.

% Thiét ké
Thong sb thiét ké : Qmax = 225 m3/h
Chon thiét bi: Chon thiét bj loc rac tréng quay WRDS caa hang WTVN-Viét Nam.

Hinh 4.4: May tach rac WRDS
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Bang 4.8: Cataloge may tach rac WRDS

Kich thwéc khe hé (mm)
Kich thwéc Cong
Model 025| 05 [ 075 1.0 15 | 25 3.0 Pién 4p SUAt
. kW
Luru lwgng (m/h) Rong | Dai | Cao e
ong (mm) (mm) (mm)
WRDS- 3 phase,
500 8 30 50 60 70 80 90 500 1250 1400 280V, 50 Hz 0.75
WRDS- 3 phase,
600 30 50 67 82 | 102 | 120 | 140 600 1250 1400 280V, 50 Hz 0.75
WRDS- 3 phase,
800 60 100 | 130 | 160 | 200 | 240 | 280 800 1250 1400 280V, 50 Hz 11
WRDS- 3 phase,
1000 70 120 | 160 | 200 | 250 | 300 | 350 1000 1250 1400 280V, 50 Hz 11
WRDS- 3 phase,
1200 100 | 150 | 200 | 250 | 320 | 380 | 450 1200 1250 1400 280V, 50 Hz 1.25
WRDS- 3 phase,
1500 180 | 200 | 360 | 450 | 570 | 680 | 800 1500 1500 1600 280V, 50 Hz 1.25

Chon thiét bj tach rac tinh c6 luu lugng Qmax = 250 m%h. Model WRDS-1200, kich
thudc khe hg la 1 mm
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4.2.5 Bé diéu hoa
% Vitri

v

v

Song chan rac tinh Bé diéu hoa

<% Nhiém vu

Bé Anoxic

Gitp diéu hoa luu lwong va néng do. Qua d6 oxy hoa mot phan chat hitu co, giam

kich thudc cac cong trinh don vi phia sau va tang hiéu qua xtr Iy nudc thai caa tram.

Trong bé c6 hé thong thiét bi khuay tron dé dam bao hoa tan va can bang nong do cac

chat trong toan thé tich bé va khdng cho cin lang trong bé.

% Thiét ké

Pé thiét ké bé diéu hoa, ta can bang bién thién luu luong nudc thai theo tung gio

trong ngay, luu luong gio 16n nhét, luu lwong gid nho nhat, luu lugng gid trung binh.
Vi khong c6 sé liéu trén nén ta tam chap nhan tinh theo luu lugng gio 16n nhat.

Thé tich can thiét cua bé:
W = Qr:axt =225x6=1350 m®

Véi thoi gian Iuu nudc trong bé diéu hoa 1a t = 6h

Chon chiéu cao lam viéc caa bé: H = 4m

Chon chiéu cao bao vé: hpy = 0.5 m

Chiéu cao xay dung cua bé:
Hw=H+hyw=4+05=45m

Dién tich mat bang bé

A=W:$=337.5 m?

Kich thuéc cua bé diéu hoa: L x B x H=20m x 17m X 4.5m

Thé tich thuc té cua bé diéu hoa : Wt = 17 x 20 x 4.5 = 1530 m3
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e Tinh toan h¢ théng dia, 6ng phan phai khi

Cac dang x40 tron trong bé diéu hoa duoc thé hién trong bang

Bang 4.9: Céc dang x&o trén trong bé diéu hoa

Dang khuay tron Gia tri Pon vi
Khuay tron co khi 4-8 W/m? thé tich bé
Téc d6 khi nén 10-15 Lit/m3.phat (m? thé tich bé)

Chon khudy tron bé diéu hoa bang hé thong may thoi khi. Luong khi nén can cho

thiét bi khqu tron:

Qkhi = RW = 0.012 x 1530 = 18.36 m*/phat = 1101.6 m®h = 18360 I/phit

Trong do6:
R : Téc d6 khi nén.

Dua vao bang 4.8, chon R = 12 I/m3.phit = 0.012 m®/phut

Wt : Thé tich thuc té ctia bé diéu hoa ( m)

Thong s6 thiét ké dia phan phéi khi EDI tho

Model: PermaCap Medium 3/4”

Kiéu: bia (Disc), Bot thd (Coarse bubble)

Luu lugng: 0-13 (m3/h)
Duong kinh:127 mm (5 inches)
Paundi:  Ren 27 mm
Vatliéu:  Khung: ABS

Chon dia théi khi EDI ¢6 luu lugng khi r = 4 m3/h. Vay s dia khuéch tan khi Ia:

no G 11016 o0 g
r 4

Chon sé dia khuéch tan khi trong bé 1a 255 dia.

Véi dién tich day bé 1a 20m x 17m, dng phan phdi chinh tir may théi khi dat doc theo

chiéu dai bé, cac 6ng dit trén gia do cach day 10 cm.

Chon s6 6ng nhénh 1a 15

Luu lugng khi trong 6ng phan phdi chinh Q kni = 1101.6 m3/h = 0.306 m®/s
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Van téc khi trong 6ng dan khi duoc duy tri trong khoang 10 — 25 m/s.
Chon v kni = 15 m/s

DPuong kinh 6ng din khi chinh

D, = \/4><Q _ [4%0.306 0161 m

zxv  \ 7zx15

Chon dudng kinh dng dan khi chinh 12 éng thép ma kém c¢6 D = 160 mm
Kiém tra lai van toc

_4Q; _ 4x0.306 =15.3 m/s (thoa diéu kién)

V. =
© 7D’  7x0.16°

Luu luogng khi trong dng nhanh

_ Qi 11016 _ o 0 3h = 0.0204 m¥s

" n 15

DPuong kinh éng dan khi nhanh

D, = \/4><Q _ [4x0.0204 0042 m

TXV %15

Chon dudng kinh ong dan khi chinh 12 6ng thép ma kém c¢6 D = 42 mm
Kiém tra lai van toc

=i 4x00204 )5 e hoa didu kien)
7D?  7x0.042

v

Tinh toan ap luc va cong suét cua hé théng phan phdi khi
Ap luc can thiét cho hé thdng phan phéi khi duge xac dinh theo cong thirc sau:
Hi=hg+hc+hi+H=02+03+4=45
Trong do:
- hq : Ton thit ap luc do ma sat doc theo chiéu dai trén duong dng dan (m)
- he : Ton that ap luc cuc bo, hg + he < 0.4m. Chon hg + he = 0.2m
- h¢: Ton thit qua thiét bi phan phéi, hs <0.5m. Chon hs = 0.3m

- H: Chiéu cao hitu ich cua bé diéu hoa, H = 4m
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Ap luc khong khi

_1033+H, 1033+45_, , .

10.33 10.33

Cong suat may thoi khi tinh theo cong thirc sau

N, = 34400 (p°% ~1)xQqy _ 34400x (LAT4°" ~1)x0.306 _, , e\
K 102x7 102x0.8 '

Trong do:
P — Ap luc khong khi, P = 1.474 atm
Qxni — Luu luwong khi, Q = 0.2025 md/s
n — Hiéu suat may thoi khi, n=0.7 —0.9. Chonn = 0.8

Chon 02 may thdi khi Tsurumi-Nhat, dong co Electrim-Uc, Model: RSR-125, ¢6
N =14.84 KW (2 may hoat dong luan phién nhau).

e Tinh todn dwong ong dén nwéc vao va ra ciia bé diéu hoa
Luu lugng nude thai dau vao Qmax = 225 m3/h = 0.063 m®/s

Puong kinh 6ng dan nudc thai vao bé diéu hoa

D= \/4><Q _ [4x0063 _j g

T XV 7x1.5

Chon dudng kinh 6ng dan nuéc thai 1a 5ng PVC ¢ D = 250 mm
Kiém tra lai van toc

4Q,. 4x0.063
V = =
zD?  7x0.252

=1.3 m/s (thoa diéu kién)

Chon dudng kinh ong dan nuéc ra bang duong kinh 6ng dan nuée vao: D = 250 mm
o Tinh toan bom

Chon 2 bom nhung chim hoat dong luan phién (1 bom hoat dong, 1 du phong).

Luu lugng bom Q= 125 m%/h = 0.035 m%/s Cong suit bom dugc xac dinh:

_QhxpxgxH _125x1000x9.81x10

. = 4.26 KW
1000x 7 1000x0.8
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Trong do:

- p: Khdi lugng riéng caa nude, p = 1000 kg/m?

- H: Chiéu cao cot ap bom, chon H = 10m

- 1 : Hiéu suat may bom. Chon n = 80%
Cong suat thyuc cia dong co bom nudc thai:

N,=Nx1.2=4.26x1.2 =5.1 kw

Trong d6: p Hé s6 du trit , p=1+2.5
Chon 2 bom chim c6 cong suat nhu nhau ( 2 may hoat dong luan phién).

Chon bom chim Tsurumi 100C45.5 véi luu luong: 2.22 m3/phdt, céng suat: 5.5 kW,
duong kinh ong ra khoi bom 100 mm, xuat xa: Nhat Ban.

Bang 4.10: Thong sé thiét ké bé diéu hoa.

STT Thong sb Pon vi Gia tri
1 | Thé tich bé diéu hoa m?3 1530
2 | Chiéu rong bé m 17
3 | Chiéu dai bé m 20
4 | Chiéu cao bé m 4.5
5 Thoi gian luu nude h 4
6 Puong kinh ong ra mm 250
7 | Puong kinh 6ng khi chinh mm 160
8 | Puong kinh 6ng khi nhanh mm 42
9 | S6 dia thoi khi dia 255
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4.2.6 Bé Anoxic
% Vitri

Nudc tuan hoan

v

Bé diéu hoa

v

B& Anoxic |———| Bé Aerotank

<% Nhiém vu

Nudc thai tir bé diéu hoa va nudc tuan hoan sau bé sinh hoc hiéu khi Aerotank dugc

bom qua bé sinh hoc thiéu khi Anoxic theo hudng tir dudi I&n. Bé nay c6 nhiém vu

khtr nito. Cac vi khuan hién dién trong nudc thai ton tai ¢ dang lo ling do tac dong
cuia dong chay va dang dinh bam trén vat liéu. Vi sinh thiéu khi phat trién sinh khéi
trén vat lidu Plastic c6 bé mat riéng 16n va o dang lo ling. Nudc thai sau khi qua bé

Anoxic s& tu chay sang bé sinh hoc hiéu khi Aerotank dé tiép tuc dugc xir ly.

< Thiét ké

Luu lugng thiét ké : Q = 3000 m¥/ngay.dém = 125 m%/h

Nong d6 ban hoat tinh: X = 3000 mg/I

Nong d6 oxy hoa tan trong bé thiéu khi: chon nong d6 DO = 0.4 mg/L

(Nguon: Metcalf & Eddy, Wastewater Engineering - Treatment and Reuse)
e Xic dinh néng dp bun hogt tinh

X, Z{QXSRT}{ Y(S,—S) }

Vhieukhi 1+ (kd ) SRT

Thoi gian luu bun: SRT = 10 ngay
(Nguon: Metcalf & Eddy, Wastewater Engineering - Treatment and Reuse)

0.4x(857.6—0.62
Suy ra: Xb=[ 280010 }([ x( )

=1498.1 (g/md)
1281.39x 2 1+0.15%x10
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e Xic dinh lwong nitrat tu@n hoan
Xéc dinh ty 1& tuan hoan ndi bo IR:
Ti & tuan hoan tir bé ling vé bé Anoxic

X 2500

R= = =0.45
X, —X 8000-2500

Trong do:
X : Noéng do tuan hoan bun
X =8000mg/l (4000-12000mg/l)

(Nguon: Metcalf & Eddy, Wastewater Engineering - Treatment and Reuse)
N-NO3"trong bé thiéu khi = Ne= 30 g/m?

_NO, 1 R-55_1_045-038
N 30

e

IR

Xéc dinh luu luong tuan hoan:
Taco: Q, =IRxQ+RxQ
(Nguon: Mecalf & Eddy, Wastewater Engineering - Treatment and Reuse )
Vay:  Q, =3000x0.38+0.45x3000 = 2490 (m®/ngay)
= Q:=3000 + 2490 = 5490 m®/ngay = 228.75 m%/h
Xac dinh luong N_NO3 tuan hoan vé bé Anoxic:
NO, ,, = Q, x N, =2490x 30 = 74700 (g/ngay) = 74.7 (kg/ngay).
e Xdc dinh thé tich bé Anoxic

Thong s6 thiét ké thoi gian luu nuéc, chon t = 3 h (Nguon: Metcalf & Eddy,
Wastewater Engineering - Treatment and Reuse)

Thé tich cua bé:
W = (QI + Qu)xt = 228.75 x3 = 686.25 m?
Chon chiéu cao lam viéc cua bé: H = 4m.

Chon chiéu cao bao vé: hpy = 0.5m.
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Chiéu cao xay dung cua bé: Hxa=H + hpy=4.5m

Dién tich mat bang bé: A :% =152.5m?

Kich thuéc cia bé anoxic: LxBxH=17mx9mx45m
Thé tich thuc té caa bé anoxic: Wi = 17 x 9 x 4.5 = 688.5 (m?)
e Tinh toan may khudy

Str dung may khudy chim tuabin 4 canh dat nam ngang so véi mat bang caa mdi don
nguyén dé hoa tron lwong vi sinh lo litng trong bé.

May khuay dit cach day mot khoang: h =1 m

Chon ning luong khudy: 5 kW/10% m3 (3 — 10 kW/103m?) (Nguon: Metcalf & Eddy,
Wastewater Engineering - Treatment and Reuse).

Thé tich cua bé: 688.5 m3 .

Cong suat may khuay:

W x Wx5 688.5x5

= =3.5 kW
1000 1000

Chon 3 may khuay tron chim Evergush Model EFM-20T véi cong suat 1.5 kW, luu
luong 4.5 m3/pht .

e Tinh todn dwong ong ddn nwéc tir Anoxic qua bé Aerotank:
Chon van tc nuéc thai trong ong: v = 0.5 m/s (chay tran)
Luu lugng nudc thai vao bé Aerotank 1a: Q = 5490 m3/ngay = 228.75 m®/h

Puong kinh 6ng nudc thai:

D:\/ 4xQ, :\/ 4x228.75 _ o410
7 xVx3600 7 x0.5x3600

Puyc 15 trén mat bén bé Anoxic cho chay qua Aerotank véi duong kinh 420 mm.
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Bang 4.11: Thdng sé thiét ké bé Anoxic

STT Théng sb Don vi Giatri
1 S6 don nguyén Bé 1
2 Thé tich mdi don nguyén m3 688.5
3 | Chiéu dai bé m 17
4 | Chiéu rong bé m 9
5 | Chiéu cao m 45
6 Thoi gian luu nuéc h 3
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4.2.7 Tinh to4an bé Aerotank

% Vitri
Nudc tuan hoan
Bé Anoxic »| Bé& Aerotank |——| B¢ langsinh hoc
+ Nhiém vu

Bé xtr ly sinh hoc hiéu khi bang bun hoat tinh lo ling 13 cong trinh don vi quyét dinh
hiéu qua xir ly cia hé théng vi phan 16n nhiing chat gay 6 nhiém trong nudc thai ton
tai & dang lo lirng. Bé sinh hoc hiéu khi ¢ nhiém vu loai bo céc tap chat hiru co hoa
tan ¢6 kha niang phan huay sinh hoc nhd qué trinh vi sinh vat lo ling hiéu khi.

Nudc thai sau khi qua bé Aerotank, ham luong BOD, SS giam 80 — 90%. Nudc thai
sau khi oxy hda cac hop chat hitu co va chuyén hda Amoni thanh Nitrate s& duoc tuan
hoan 150 — 200% vé bé Anoxic dé khir Nitrogen.

R/
0’0

Thiét ké

Ham luong BODS5 trong nudc thai dau vao bang lugng BODs dau ra cua bé
Anoxic: BODsy = So = 111.7 mg/I.

Ham lugng SS trong nudce thai dau vao bang luong SS dau ra ciia bé Anoxic:

SSy =154.8 mgl/l.

Ham lugng BODs ra khoi bé Aerotank: Sr< 30 mg/l. Chon Sr = 30 mg/l.

Ham lugng SS ra khoi bé Aerotank: SSr < 50 mg/l. Chon hiéu suat xt ly SS trong
bé Aerotank dat 85%, nong do SS dau ra ciia bé: SSy = 154.8 x 0.15 = 23.22 mg/I.
Nhiét do: t = 25°C .

Can hiru co: a = 80%

Do tro cta can hiru co lo ling ra khoi bé lang 11: z = 0.2 trong d6 ¢6 80% can bay hoi
Luong bun hoat tinh trong nudc thai d¢au vao caa bé: Xo = 0 mgl/l.

Nong d6 chat lo ling dé bay hoi trong hdn hop bun hoat tinh MLVSS,

X = 2500 — 4000 mg/l. Chon X = 2500 mg/I.

Nong d6 can lang & day bé lang II cling 1a ndng do can tuan hoan. Xt = 8000 mg/I.
Thoi gian luu bun trung binh: 6 =5 — 15 ngay. Chon 6¢ = 10 ngay.

Hé s6 phan huay noi bao: Kq = 0.02 — 0.1 ngay " . Chon Kg = 0.06 ngay

Ti 1€ BODs : BOD2 = 0.68
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- Céc thanh phan hiru co khac nhu Nito, Phospho c6 ty 1& phi hop dé xu Iy sinh
hoc (BODs:N:P=100:5:1)

(Nguon: Tinh toan thiét ké cac cdng trinh xi Iy nuweéc thai — Trinh Xuan Lai).
e Xdc dinh nong dp BODs hoa tan trong nwec thdi dau ra

Gia st rang chat ran lo ling trong nuéc thai dau ra 1a chét ran sinh hoc (bun hoat
tinh), trong d6 c6 80% 1a chét d& bay hoi va 60% 1a chat c6 thé phan huy sinh hoc.

Téng BODs = BODs hoa tan trong nudc dau ra + BODs caa cin lo ling dau ra.

Ham luong cin sinh hoc ¢6 kha niang phan hay sinh hoc ¢ nudc thai dau ra:
60% x 30 (mg/l) = 18 (mgl)

Luong oxy can cung cap dé oxy hoa hét luong can c6 thé phan huy sinh hoc 1a
18 x 1.42 (mgO2/mg té bao) = 25.56 mg/I

BODs cua can lo ling ¢ dau ra: 36.92 x 0.68 = 17.38 mg/I

BODs hoa tan trong nuéc & dau ra: S =30-17.38 = 12.62 mg/I

Xac dinh hiéu qua xu ly

Hiéu qua xur ly tinh theo BODs hoa tan:

20=5 100 = METT262 400 - g9 g4
S, 1177

E =

Hiéu qua xtr Iy tinh theo BODs tong cong:

So=S 100 = LLL77-30
S, 111.77

x 100 =73 %

e Tinh todn kich thwéc bé Aerotank

QY& (S, —9S)
X (L+k,6,)

Thé tich bé Aerotank: W =

Trong do :
- W: Thé tich bé Aerotank , m3
- Q: Luu luong nudc dau vao Q = 3000 m¥/ngay
- Y: Hé s san luong bun, Y = 0.4 — 0.8 mg VSS/mg BODs.
Chon Y= 0.7 mg VSS/mg BODs
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- So: Luong BOD5 cua nuéc thai ddn vao bé Aerotank, So = 111.77 mg/I

- S: lwong BOD5 hoa tan cua nuéc thai dau ra, S = 12.62

- X: Nong d6 chit lo litng d& bay hoi trong hdn hop bun hoat tinh MLVSS. Di
vé6i nuée thai sinh hoat ¢é thé 1ay X= 2500 mg/L

- ka: Hé s6 phan huy néi bao, dbi véi nudce thai sinh hoat, chon kg = 0.06 ngay™®

- 0c: Thoi gian luu bun trong hé thng, 6c = 5 — 15 ngay. Chon 6 = 10 ngay

3000x10x 0.7 x (111.77 —12.62)
2500 (1+0.06x10)

Suyra W= =520.54 m?

Thoi gian luu nudc trong bé

W _ 520.54x24

6= """
0 3000

=4.16 h=0.2 ngay

Bang 4.12: Cdc kich thuée dién hinh cia bé Aerotank xao trgn hoan toan

Théng s6 Pon vi Giatri
Chiéu cao hitu ich m 3.0-4.6
Chiéu cao bao vé m 0.3-0.6
Khoang cach tir day dén dau khuéch tan khi m 0.45-0.75
Tis6 rong : sau ( B:H) 1:1-2.2:1

(Nguén: Trang 433 — X Iy nuéc thdi dé thi & cong nghiép, Tinh toan thiét ké
cong trinh _ Lam Minh Triét)

Céc thdng sb thiét ké

Chon chiéu cao hitu ich cua bé: H=4m

Chon chiéu cao bao vé : hpy = 0.5 m

Vay chiéu cao xay dyung cua bé: Hx=H +hyw=4+05=45m
ChontiséB:H=2:1,vaychiéurongciabélaB=2H=2x4=8m

W 52054

BxH 8x4

Chiéu dai ciabé: L

ChonL=17m
Vay kich thuéc cua bé Aerotank L x Bx H=17 x8 x 4.5
Thé tich thuc cua bé Aerotank W; =17 x 8 x 4.5 =612 m3
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e Tinh todn lwong biun dw thdi ra méi ngay
Hé sb san lwong quan sét tinh theo cdng thirc sau

Y 0.7

Y, = = =0.4375
1+K,x0, 1+0.06x10

Luong sinh khéi gia ting mdi ngay tinh theo MLVSS

Yoo X Q¥ x (S, —S) _ 0.4375x3000x (111.77 —12.62)

p, = _obs —130.13 kg/nga
X 10° 10° gingay

Luong ting sinh khéi tong cong tinh theo MLSS

P, 130.13 \
ss) = ﬁ =1 02 =162.66 kg/ngay

Luong bun du thai ra mdi ngay
Pxa = P x(ss) — Pra = 162.66 — 150 = 12.66 kg/ngay

Vi P, =Qu* xSS,, x107° =3000x50x107 =150 kg/ngay

e Tinh todn lwu lwong bun thdi

Gia st bun du duoc xa bo (dan dén bé phan huay ban) tir duong dng dan bun tuan
hoan, Qra= Q va ham luong chat rin lo lirng dé bay hoi (VSS) trong bun ¢ dau ra
chiém 80% ham luwong chit rin lo limg (SS). Khi d6, luu lwong bun du thai bo dugc
tinh toan xuat phat tir cong thic:

WX WX -Q.X._6
ec - :> Qb - Qra ra-c
Q,X +Q,X X6,

ra ra

Trong do

Qra : Luu luong nude dua ra ngoai tir bé lang dot IT ( lwong nudc thai ra khoi
hé thong ). Xem nhu lugng nudce that thoét do tuan hoan bun 1 khong dang ké
nén  Qra = Q =3000 m3/ngay
Qb: Luu lugng bun thai ( m®/mngd )
Xra :Nong do VSS trong SS ra khoi bé ling, Xra = 23.22 kg/m?

_ 520.54%x2500—-3000x% 23.22x10

— Qp = =24.2 m3/nga
Qo 250010 it
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e Tinh toan h¢ sé tuan hoan ban

Q, Xo

Bé Aerotank

A 4

Qt, Xt

l Qb, X

Phuong phap can bang vat chat cho bé Aerotank
(Q+QyxX=QxXo+QtxXt
Trong d6

- Q: Luu luong nudc thai cua bé, Q = 3000 m3/ngd

- Qt Luu luogng bun tuan hoan hoat tinh ( m%ngd )

- Xt Nong do VSS trong bin tuan hoan, X = 8000 mg/I

- Xo: Nong @6 VSS trong nuéc thai dan vao bé Aerotank (mg/l)
- X:Nong do VSS trong bé Aerotank, X = 2500 mg/l

Gia tri Xo thuong rat nho so véi X va Xt , do d6 phuong trinh can bang vat chat & trén
c6 thé bo qua dai lwong Q, Xo. Khi dé, phuong trinh cin bang vat chat s& c6 dang:

(Q+QfxX= QtxXt (1)

Chia 2 vé phuong trinh (1) cho Q va dit ty s6 Q/Q = a ( a duoc goi 1a hé sé tuan
hoan), ta duogc: X+axX=XtXa

X 2500

= = =0.45
X, —X 8000-2500

Hay: a

Vay luu lwong bun tuan hoan
Q =Q* xa =3000x0.45=1350 m*/ngd = 56.25 m%/h
Kiém tra tai trong thé tich va ty s6 F/M

Ty s6 khéi lugng chat nén trén khdi lwong bun hoat tinh F/M dugc tinh theo cong
F s, 11177

—= = =0.224 ngay *
M  6xX 0.2x2500

thac:
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Ty sb F/M nam trong khoang gidi han cho phép ddi véi bé Aerotank x40 tron hoan
toan: F/M = 0.2 — 0.6 ngay * (Nguon: Trang 432 — Xur Iy nueéc thai dé thi & cong
nghiép, Tinh todn thiét ké cong trinh _ Lam Minh Triét )

Tai trong thé tich duoc tinh theo cong thirc sau

ngd
xSy 19 3000x11L.77

Loop = 2 10 =0.7 kgBODs/m3.nga
50D 520.54 geLbsim.ngey
Tai trong thé tich Lgop nam trong giGi han cho phép

Leop = 0.7 — 1.9 kgBODs/m3.ngay (Nguon: Trang 432 — Xu Iy} nuéc thdi dé thi &
cdng nghiép, Tinh toan thiét ké cong trinh _ LAm Minh Triét )

e Xdc dinh Iwong khi cdp cho bé Aerotank
Luong BODgo can xir Iy mdi ngay

G Qi x(S; =8)x10° _ 3000 (111.77-12.62)10"°
0.68 0.68

Trong d6: 0,68 — Hé s6 chuyén ddi BODs sang BOD2o , BODs = 0,68BOD20

=437.43 kg/ngay

Luong oxy can thiét dugc tinh theo cong thuc:

Moxy = G — 1.42xPy = 437.43 — 1.42 x 130.13 = 252.65 kg/ngay
Trong d6: 1,42 — Hé sb chuyén doi
Gia str rang khong khi chta 23,2% trong lwong O2 va khdi lwong riéng cua khong khi
& 20°C 12.0,0118 kN/m?3 = 1,18 kg/m? . Hiéu qua van chuyén oxy cua thiét bi théi khi
la E = 9%, hé s an toan f =2 d¢é tinh cong suat thiét ké thuc té caa may thoi khi.
Vay lugng khong khi ly thuyét cho qué trinh:

M = Mo, 25265
K 23206x1.18 0.232x1.18

=923 m®/ngay

Luong khi can thiét cho may thoi khi

_ M

923
Qkk - E -

o x 2 =20511 m3/ngay = 855 m3/h = 0.2375 m®/s

x f

e Tinh toan may thai khi
Ap lyc can thiét cho hé théng khi nén duoc xac dinh theo cong thic

Hi=hg+ hc+hs+ H
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Trong do:
ha— Tén that &p luc do ma sét doc theo chiéu dai dng dan (m)
he — T6N thét cuc bo (m)
ht — T6n that qua thiét bi phan phdi (m). hs < 0,5m. Chon hs = 0,5m;
Téng ha + he < 0,4m, chon hg + he = 0,4m.
Vay &p lyc can thiét 1a: Hee =0.4+05+4=49m

10.33+H, 10.33+4.9

Ap lyc khong khi s 1a: P
10.33 10.33

=1.474 atm

Cong suat may thoi khi duoc tinh theo cong thirc:

029 029 _
N, = 34400x% (P 1) xQ,, _ 34400x (1.474 1)x0.2375 _12.06 KW
102xn 102x0.8

Trong do:
Qkk — Luu luong khong khi, Qkk = 0,2375 m* /s
n — Hiéu suat may théi khi, n=0,7 —0,9. Chonn = 0,8

Chon 02 may thdi khi Tsurumi-Nhat, dong co Electrim-Uc, Model: RSR-125, c6 N
= 14.84 KW (2 may hoat dong luan phién nhau).

e Tinh toan thiét bi phan phéi khi
Thong so dia thoi khi tinh bé Aerotank

Model: AFD270
Puong kinh dia: 270mm
Kiéu dia thoat khi: Dang bot min

Luu luong thodt khi tbi da: 0—12 m%h

Luu luong thoat khi tiéu chuan: 2 —5 mé/h

S6 16 thoat khi: 6600

Puong kinh ndi ren (DN): 20mm (3//4”)

Mang dia: EDPM

Khung dia: Nhya P.P (Polypropylene)
Hang san xuit: SSI - USA
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Chon thiét bi khuéch tan khi dang dia x6p, duong kinh D = 270 mm, cudng d6 thoi
khi bang 200 I/phat = 3.33 I/s.

Do sau ngap nudc cua dia phan phdi khi lay bang chiéu cao hitu ich cua bé H=4 m
(dit sat day bé).
Dién tich bé mit dia:

X D? _ 7x0.172

F =0.023 m?
4
S6 dia phan phdi trong bé la:
3
o Qu _ 0.2375x10 7133

333 333
Chon s6 dia phan phdi trong bé 1a 72 dia

e Tinh todn dwong éng phan phéi chinh
- Tinh dwong éng dan khi chinh

Luu luwong khi trong dng chinh: Van téc khi di trong 6ng dan khi duoc duy tri trong
khoang 10 — 15 m/s. Chon vini = 15 m/s.

Puong kinh 6ng dan khi chinh

D = |4 - \/4><0.2375:O.143m
Vi, T 15%3.14

Chon éng dan khi chinh la 6ng thép ma kém c6 D = 145 mm.

Kiémtra lai vantéc: v, = 2*Qu _ 4X02375 5 45 s
7xD; 7x0.150

= Vkni NdmM trong khoang cho phép (10 — 15 m/s) (Nguon: Tinh toan thiét ké cac cong
trinh xu [y nwoéc thai — Trinh Xuan Lai)

- Tinh dwong éng dan khi nhanh

Véi dién tich day bé 12 17m x 8m, 6ng phan phdi chinh tir may théi khi dit doc theo
chiéu dai bé, cac 6ng dat trén gia dd cach day 20cm.

Chon s6 6ng nhanh dan khi 1a Nnn = 12.
S6 luong dia trén 1 nhanh:
Vay sb lugng dia trén 1 nhanh la 6 dia.
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M3i 6ng cach nhau 1,5 m. Mbi dia cach nhau 1m. Tru d& dit giira 2 dia ké tiép nhau
trén 1 nhanh dng, kich thuéc tru d&: B x L x H = 0.2m x 0.2m x 0.2m.

Luu lugng khi qua mdi 4ng nhanh: Qo = % = % =0.02 m%/s
nh

Chon van téc khi trong dng nhanh 1 vii = 15 m/s

DPuong kinh éng dan khi nhanh:

kk
Dy= |24 = [4X002 _ 46413 m
Vorz  \15x3.14

Chon 6ng dan khi nhanh 1a ng thép ma k&m ¢ D = 42 mm.

Kiém tra lai van toc: v, = 2 Qu o X002 1) 44 s
7xD; 7x0.042

— Vkni Nam trong khoang cho phép (10 — 15 m/s) (Nguon: Tinh todn thiét ké cac cong
trinh xu Iy nwoéc thai — Trinh Xuén Lai).

- Tinh todn dwong ong dan nueéc thdi
Tinh todn dwong kinh éng ddn nuwréc thai tir bé Aerotank vao bé lang
Chon van téc nuéc chay trong 6ng v = 0.5 m/s vi 1a éng chay tran.
Puong kinh ng:

D_\/4><Q_ 4x3000
zxv  \7x05x86400

3 (m)

Chon ng nhya uPVC c6 duong kinh danh nghia 300 mm.
Tinh todn dwong ong dan hon hop nuwedc bun tuan hoan tir bé Aerotank vé bé Anoxic:
Véi luu lugng tuan hoan bé Aerotank = 2490 m3/ngay = 103.75 m3/h

Puong kinh éng tuan hoan:

D:\/4XQ: 4x2490 ..
T XV 1 x2x86400

Véi: v 1a van tdc bun chay trong diéu kién co bom tir 1.2 - 2 m/s (TCVN 7957:2008).
Chon:v=2m/s.

Chon éng nhya uPVC c6 dudng kinh danh nghia 140 mm.
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e Tinh todn bom tuan hoan:
Cong suat tinh todn cua bom:

_ QxH,xpxg _103.75x6x1000x9.81 _ 212 KW
1000x 7 3600x1000x0.8

Trong do:

Q: Iuu lwong ctia bom Q = 103.75 m¥/h

Hp: chiéu cao cot ap, chon Hp = 6 m

p: khi luong riéng cua chat long, p = 1000 kg/m?

5: hé s6 bom, 5 = 0.8
Cong suat thuc té cua bom:

N, =Nxf=212x15=32 kW

Véi B 1a hé sé du trir, chon g = 1.5 (LAm Minh Triét, Sé tay qué trinh thiét b; cong
nghé va hod chdt, Tdp 1, Trang 440)
Chon 2 bom chim c6 cong suat nhu nhau (2 may hoat dong luan phién).

Chon bom chim Tsurumi 100C43.7 véi luu luong: 1.7 m3/phdt, céng suat: 3.7 KW,
duong kinh éng ra khoi bom 100 mm, xuat xt: Nhat Ban.

Bang 4.13: Thong sé thiét ké bé Aerotank

STT Théng s6 Pon vi Giatri
1 Thoi gian luu nuéc H 4.16
2 Chiéu dai m 17
3 Chiéu rong m 8
4 Chiéu cao hitu ich m
5 Chiéu cao xay dung m 4.5
6 Thé tich xay dung cua bé m?3 612
7 S6 dia phan phdi trong bé dia 72
8 Puong kinh 6ng dan khi chinh mm 150
9 Puong kinh 6ng dan khi nhanh mm 42
10 Puong kinh 6ng din nudc thai mm 300
11 Puong kinh 6ng dan bun tuan hoan mm 140
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4.2.8 B¢ lang sinh hoc
% Vitri

Bé Aerotank Bé Iing sinh hgc |—| B& khir triing

v

+ Nhiém vu

Bé ldng bun sinh hoc ¢6 nhiém vu ling va tach bun hoat tinh ra khéi nuéce thai, 1am
giam SS duoc thiét ké dac biét tao méi trudng tinh cho bong bun 1dng xudng day bé.
< Thiét ké

Chon tai trong bé mit thich hop cho loai biin hoat tinh 12 20 m%/m2.ngay va tai trong
chat ran 1a 5.4 kg/m2.h. (Nguén: Bdng 9-12, trang 434 X [y nuéc thdi dé thi & cong
nghiép, tinh toan thiét ké cong trinh _ Lam Minh Triét)

Dién tich bé mit lang theo tai trong bé mat bé Ia:

ngay
AL:L=@=150 m?
L, 20

Trong do:
QI luu lugng nudce thai trung binh theo ngay, mé/ngay
La :tai trong bé mit, m3/m?.ngay

Dién tich bé mat phan lang theo tai trong chat ran 1a

_(Q+Q,)xMLSS _ (3000+1350)x3200 _ .

L 5x1000x 24

S

Trong do:

Q: Luu lugng nudc trung binh, m¥/ngay.

Qtn: Luu lwong bun tuan hoan

MLSS: Luong chét ran lo lang,

Ls: Tai trong chat ran, Chon Ls = 5 kg/m?h.
— As < A, vay dién bé mat bé ling lay theo tai trong chat ran, A = 150 m2.
Puong kinh bé ling:

D= \/4xAL _ \/4><150 _137 m
T T

Chon dudong kinh bé lang sinh hoc 12 14 m
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e Tinh éng ling trung tam
DBuong kinh ng phan phéi trung tam:  d =20% D = 0.2 x 14 = 2.8 m.
DPuong kinh phan loe cua 6ng trung tm: Diee = 1.35x d=1.35x2.8=3.8m
Chiéu dai phan loe: hiee=1m
Puong kinh tim hat l1ay bang 1.3 Ian duong kinh miéng loe:
D

=1.3xD, =1.3x3.8=5M

hac loe

(Nguon: Xu Iy muedc thai dé thi & céng nghiép, tinh todn thiét ké cong trinh _ Lam
Minh Triét)

G6c nghiéng gitra bé mat tim hat so véi mat phang ngang lay 17°.
e Kich thuéc bé

Chon chiéu cao hitu ich cua bé lang: h = 4.5m.

Chon chiéu cao lép bun lang: hp = 1 m.

Chon chiéu cao bao vé: hpy = 0.5 m.

Do dbc day bé 8%.

Chiéu cao tong cong cua bé:
H=h.+hp+hw=45+1+05=6m

Chiéu cao 6ng phan phéi trung tam:
h=60% h.=0.6 x4.5=2.4m.

Dién tich ng trung tam:

2 2
F. =7r><d—:7r>< 28 =6.2 m?
4
Dién tich bé mat phan lang:
F = %(DZ ~d?) :%x (14° - 2.8%) =147.78 m?

Tai trong thuy lyc:

o__Q, __ 3000
2xF_ 2x10857

=13.82 m®/m2.ngay
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o Tinh toan mang thu nuwoc

Puong kinh mang thu nudc: D..=09xD=09%x14=126 m

mang

Dé thu nudc sau lang ta dung hé théng mang vong c6 ring cua thu nuéc chay tran
xung quanh thanh bé.

Tiét dién méang véi téc dd nudc chay trong mang vm = 0.6m/s la:

P Q B 3000
" N=x3600xv, 2x3600x0.6x24

=0.03 m?

Chon chiéu cao mang thu h = 0.55m dé tranh tinh trang tran ngugc nudc vao bé lang.
Chon khoang céch gitra 2 rang cua 1a 200mm va chiéu rong cua cira rang 1a 50mm.

Tai trong thu nudc trén 1m dai mép mang:

q:th = Qu = 3000 =75.8 l/ngay.m
D xx 126xrx

rang mang

Vay 1m dai mang phai thu duoc 75.8 I/ngay.m
e Kiém tra lai thoi gian lwu nwéc & bé ling:

Thé tich phan lang:
V. =2 xD?xh —Zxd?xh, =" x14*x45-" x2.6°x24=601 m?
4 4 4 4

Thoi gian luu nudce cua bé lang:

_ Vo 601x24
Q+Q, 3000+2490

Van téc di 1én cua dong nudc trong bé:

V= H__ 6 _ 0.64x1072% m/s
t  2.6x3600

Thé tich chura ban: V, =F xh =147.78x1=147.78 m?
Thoi gian luu bun:

V, _ 147.78x24 _

{ = _ =0.65 h
Q, +Q, 3000+2490
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e Tinh toan bom bun
Luong bun thai bo & bé Aerotank: Qs = 24.19 m3¥/ngay
Luong bun tuan hoan tir bé Lang sinh hoc vé bé Anoxic:
Q,, =RxQ, =0.45x24.19 =14.5 m¥ngay
Véi: R 1a ti 1é tuan hoan tir bé ling vé bé Anoxic, R = 0.45
Luong bun thai bo:
Q, =Q,—Q,, =24.19-145=9.7 m¥ngay
Cong suat cua bom bun tuan hoan:

N = QuxpxgxH, 145x1000x9.81x6 _

1000 x 77 1000x 0.8 x 3600 0.3 kw
Trong do:
Hp : chiéu cao cot &p, chon Hp = 6 m
p - khéi lugng riéng cua chat long, p = 1000 kg/m3
5 hé sd bom, n=0.8
Cong suit thyc té ciia bom: N, =Nx4=0.3x15=0.45 kW

Véi B 1a hé sé du tri, chon g = 1.5 (Nguén: Lam Minh Triét, Sé tay qué trinh thiét by
cdng nghé va hod chat , Tap 1, Trang 440)

Chon 2 bom bun truc ngang Ebara c6 cong suat nhu nhau
(2 may hoat dong luan phién).

Chon bom bun Ebara DWO 150 M véi luu luong: 0.1-0.55 m3/phut, céng suat: 1.1
kW, duong kinh dng ra khoi bom 60 mm, xuat xa: Y.

Puong kinh bun tuan hoan sang anoxic:

D:\/4><Qb :\/ 4x145 s m
T XV 7x1.2x3600

Véi: v 1a van téc ban chay trong diéu Kién cé bom tir 1.2-2 m/s
(Nguon: TCVN 7957:2008) Chon: v = 1.2 m/s.
Chon 6ng nhya uPVC c6 dudng kinh 63 mm.
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DPuong kinh bun thai sang bé nén bun:

D:\/4><Qb :\/ 4x97 5 osam
T XV 7x1.2x3600

Véi: v 1a van téc ban chay trong diéu kién c6 bom tir 1.2 - 2 m/s
(Nguon: TCVN 7957:2008) Chon: v = 1.2 m/s.
Chon ng nhya uPVC c6 duong kinh 60 mm.

Tinh toan dng dan nuéc qua bé kht tring:
Puong kinh éng:

D_\/4><Q_ 4x3000
zxv  \7x05x86400

Chon éng nhya uPVC c6 dudng kinh 300 mm.
Bang 4.14: Thdng sé thiét ké bé lang sinh hoc

STT Tén théng s6 Pon vi Gia tri
1 | S6 don nguyén Bé 1
2 | Buong kinh bé lang m 14
3 | Chiéu cao bé lang m 6
4 | buong kinh 6ng trung tam m 2.8
5 | Buong kinh méng thu nu¢c m 12.6
6 | Thoi gian luu nuéc h 2.6
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4.2.9 Bé khir tring
% Vitri

Xa thai theo cot A

Bé langsinhhoc |[——| Békhwtrung |——0»
QCVN 14:2008/BTNMT

+ Nhiém vu

Sau cac giai doan xt 1y: co hoc, sinh hoc,.., song song véi viéc 1am giam nong do cac
chat 6 nhiém dat tiéu chuan quy dinh thi sb lwong vi tring ciing giam dang ké dén
90 — 95 %. Tuy nhién, lwong Vi tring van con cao va theo nguyén tic bao vé vé sinh
ngudn nudce la can thyc hién giai doan khir tring nudc thai.

< Thiét ké

Luong Chlorine hoat tinh can thiét dé khir tring nuéc thai:

y = axQ
1000

Trong do:
Ya: lugng clo hoat tinh can dé khu tring, kg/h.
Q: luu luong nuéc thai:  QMmax = 225 m¥/h
Q" =125 m3/h
Q"min = 66 mh
a: lidu luong hoat tinh. Chon a = 3g/m? (Piéu 6.20.3 — TCXD 51-84)

3x225
Suy ra: Y =————=0.675 kg/h
y a,max,h 1000 g
3x125
=———=0.375 kg/h
a,tb,h 1000 g
35 kg
e 1000

Dé dinh lwong Chlorine, x4o tron Chlorine hoi vao nuée cong tac, diéu ché Chlorine
nuéc thudng st dung thiét bi bom dinh luong.

Chon 2 bom dinh lugng OBL (2 bom thay nhau hoat dong)
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Thong so thiét ké bom dinh hrgng hda chat

Model: M 201 PPSV
Cong suit: 370 W

Luu lugng: 197 Lit/gio
Dién ép: 380V

Cong kétndi: 3/4” BSPT
Xuét x: Italia

Pé chira Chlorine nuéc cho qua trinh khir trung nudce thai, thuong sir dung cac thing
chua.

Ta chon thung chira ¢6 cac kich thudc:
Dung tich 500 L, chira 625 kg Chlorine.
buong kinh thung: D = 746 mm.
Chiéu dai cua thung: L = 1600 mm.
Chiéu day thung: § = 10 mm.
Luong Chlorine lay ra mdi gio tir 1 m? dién tich mat bén cua thing chira: 3kg/h.
Dién tich mat bén cua thung chira:

S =7xDx0.5xL =7 x746x0.5x1600 =1874902.5 (Mm?) = 1.87 (m?)
Suy ra lwong Chlorine lay ra mdi gio:

q=1.87x3=5.61 (kg/h)

. A )
S6 lwong thung chira Chlorine:  n=-22 =% =0.07. Chon: n =1.

Luu lugng nuéc Chlorine I6n nhat trong mdi gio:

o _@%Qy, X100 3x225x100
™ " hx1000x1000  0.12x1000x1000

=0.57 (m3h)

Trong do:

a =3 g/m3: liéu lvong clo hoat tinh.
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b: Nong d6 clo hoat tinh trong nudc Chlorine (%), phu thudc vao nhiét do
(20 — 25°C), b = 0.15 — 0.12%. Ta chon: b = 0.12%. (Nguon: LaAm Minh Triét, Xu ly
nudc thai dé thi va cdng nghhiép — Tinh toan thiét ké cong trinh, Trang 177)

e Tinh bé tiép xuc

Nhiém vu : Tron déu nudc Chlorine voi nuéc thai tao diéu kién tiép xdc va thoi gian
lwu nude du 1au dé oxy hoa cac té bao vi sinh vat. Nudce thai sau khi ra khoi bé khi
triing ¢ néng do cac chat 6 nhiém dat tiéu chuan cho phép.
Tinh toan

Hiéu qua khur trung dat 99%.

Thoi gian tiép xtc giita Chlorine va nudc thai > 30 phat (Nguon: Trang 80 — Bg xay
dung TCXDVN 7947 — 2008 Thodt nuwoc — Mang luéi va cdng trinh bén ngoai). Chon
thoi gian la 30 phut.

Thétichbécan: VvV =Q,xt= 12‘2;30 =62.5 m®

Chon chiéu cao cong tac cia bé H =3 m. H = 2 +5.5. (Nguon: Trang 177, Xu Iy} nuéc
thai dé thi & cbng nghiép, tinh toan thiét ké cong trinh _ Lam Minh Triét).

Chon chiéu cao bao vé Hpy = 0.5 m

Chiéu cao xay dung:
H=Hn+Hpnw=3+05=35m

Dién tich bé tiép xuc:

F=Y _%25_ 5083 m?
H 3

Chon chiéu rong cua bé: B = 3 m, chiéu dai cia bé: L =7 m
Chia bé thanh nhiéu ngan dé tao dién tich tiép xtic dé qua trinh khir tring dat hiéu qua
cao, chon chiéu dai mdi ngan L1 = 1.3 m, s6 ngin nudc:

n:L:l:5_4 ngan
13 13

Chon 6 ngan.
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Chiéu dai bé khtr tring: L=nxL +(n-1)xb=6x1.3+5x0.1=8.3 m

Véi: b 1a Chiéu day vach ngan, b= 0.1 m
Vay kich thudc bé khir tring:  LxBxH, =8.3x3x35 m
Thé tich chira nude caa bé:
V. =LxBxH,_ =83x3x35=87.15 m3
Thoi gian luu thyc té:

HRT = o 821 _ 4 9

Q, 125
Thoi gian tiép xdc cua bé:

T, = HRT xBF =0.7x0.7=05h

Véi: BF la chi sé d6 day duong ziczac, BF = 0.7

Bang 4.15: C4c thong sé tinh todn va kich thiréc bé khir triing

STT Thong sb Pon vi Gia ti
1 | Thé tich bé khtr tring m?3 87.15
2 | Chiéu rong bé m 3
3 | Chiéu cao bé m 35
4 | Chiéu dai bé m 8.3
5 Thoi gian luu h 0.7
6 | Thoi gian tiép xtic h 0.5
7 | Liéu luong chlorine 16n nhat m%h 0.63
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4.2.10 Bé nén bun

+ Nhié¢m vu

Bé nén bun cd nhiém vu 1am giam do 4m caa bun hoat tinh du bang cach lang (nén)
co hoc dé dat do am thich hop (94-96%). C6 3 phuong phap nén bun nhu sau: nén
bun bang trong luc, nén bin bang tuyén néi khi hoa tan va nén bun bang may ly tam.
Chon nén bain bang trong lyc.

% Tinh toan

Luong bun thai bo vao bé nén bun:

Q, =Q =9.7 m¥/ngay

Dién tich hitu ich ciia bé nén bun dung:

1TV, 0.02x3600x24

_Q__ 97x1000 ..

Trong do:
vi: Toc do chay cua chat long trong bé nén bin lang ding. Chon vi = 0.02 (mm/s)
van téc dong chay & viing lang trong bé nén bun dung khong 16m hon 0.1.
(TCXDVN 7957 — 2008)

Dién tich ong trung tam ciia bé nén bun dung:

F2=%= 9.7 %1000 —0.004m2
vV, 29x3600x24

Trong do:
V2: Tdc d6 chuyén dong cia bun trong dng trung tdm. Chon vz = 29 mm/s.
(TCXDVN 7957 — 2008)

Dién tich téng cong caa bé nén bun:

F=F+F,=56+0.004=5.604 m?

Puong kinh bé nén ban: D = \/4F = \/4X5'604 =25D=2.5m
T T

Puong kinh éng trung tim: d =0.2xD =0.2x2.5=0.5 M

Duong kinh phan loe ctia dng trung tam: d, =1.35x D =1.35x0.5=0.7 M
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Duong kinh 6ng tim chan:  d, =1.3xd, =1.3x0.7=0.9 M

Duong kinh méang thu nuéc: D, , =09xD=09x25=225m

mang

Chiéu cao phan ling cua bé nén bun dugc tinh theo cong thuc:

~ 0.02x8x3600
1000

h, =vxt 0.6 m

Chiéu cao 6ng phan phéi trung tam: h=60%h.=0.6x0.6=0.4m.
Chon chiéu cao phan loe 140.2 m
Trong do6:

t: Thoi gian ling, t= 8 h (Nguon: Trang 415, Xt Iy nuréc thai dé thi & cong nghiép,
tinh toan thiét ké cong trinh _ LAm Minh Triét).

v: Toc d6 chuyén dong ciia nude thai trong bé lang dung, v <0.1mm/s.
(Nguon: TCXDVN 7957 - 2008). Chon: v = 0.02mm/s

Chiéu cao phan hinh nén cua bé ling dimg duogc xac dinh theo cong thic:

h,=h,+h, =(DT_dj><tana:(2'550'5jxtan50° =12 m

Trong do:
h, : Chiéu cao I6p trung hoa, m
hs : Chiéu cao gia dinh cua I6p can ling trong bé, m
a : Goc nghiéng cua day bé lang so véi phuong ngang, 1y khdng 16n hon 50°
(TCXDVN 7957 - 2008)
Chiéu cao tong cong caabé :H =h, +h +h =0.6+1.2+05=23 m
% Tinh toan bom bun
Bun dau vao c6 do am rat cao 99.4%, bun sau qué trinh nén trong luc & bé nén bun
d6 am con khoang 98%.
Luong bun thu duoc qua bé nén bun:

Q,x98  9.7x98 \
= = =9.6 m¥/nga
Q=904 ~ 994 g8y
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Cong suat cua bom bun:

N = QxpxgxH _9.6x1100x9.81x6
100077 1000x0.8x 3600

=0.22 kKW

Trong do:

H: Cot &p toan phan ctua bom, H = 6 mH,0

Q : Luu lugng bun thu duoc, Q = 9.6 m¥/ngay
B: Hé sb du trix (8 = 1+2.5) chon: g =1.5.
Cong suat thuc té cia may bom:

N, = BxN =1.5x0.22 =0.33 kW

Chon 02 bom chim hut bun APP (2 bom hoat dong thay phién)

Théng sé thiét ké bom chim hat bun bé nén bun

Model : DSP-20T 2HP
Cong suat : 2HP

Nguén dién : 380V

Luu luong nuéc téi da : 9mé/h

Cot &p tdi da - 15m

Str dung duong ong ~ : 40mm

C& nong 237

Kich thudce : 400 x 240 x 545mm
Trong luong : 37kg

Puong kinh 6ng dan bun ra khoi bé:

D:\/4><Q _ 4x9.6 ~0.062 (m)

v 7x0.9%x3600

Vi v =0.9 m/s 1a van tc bun chay trong 6ng dan ban.

Chon ng nhya uPVC c6 duong kinh 63 mm.
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s May ép bun
Chon may ép bun day dai CHI-SHUN
Bang 4.16: Thong sé thiét ké may ép ban

Théng sb Gia tri
Model NBD-H
Cong suat 24-73 m3h
Chiéu rong bing tai 2000-3000 mm
Cong suat banh bun dau ra 360-1100 Kg DS/h
Toc do bang tai 2-8 m/phat
Cong suat dong co kéo 3Hp
Luong nudc rira bang tai 16.4-24.2 m3/h
Trong luong 3300-4600 kg
Xuat x(r bai Loan

Puong kinh 6ng dan nudce ra khoi bé nén bun:

D:\/4><Q: 4 %3000 025 m
v x0.7%86400

Chon ng nhya uPVC c6 duong kinh 250 mm.
Bang 4.17: Thong sé bé nén ban

STT Théng sb Ponvi | Giéatri
1 | Luu lugng bun du md/day 9.7
2 | Thé tich xay dung m?3 14.4
3 | Chiéu dai canh bé m 2.5
4 | Chiéu cao bé m 2.3
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4.3. PHUONG AN 2
4.3.1 Song chin rac tho

Nhu phuong an 1
4.3.2 B¢ lang cat

Nhu phuong an 1
4.3.3 Bé thu gom

Nhu phuong an 1
4.3.4 Lwéi lgc rac tinh

Nhu phuong an 1
4.3.5 Bé diéu hoa

Nhu phuong an 1

4.3.6 Bé SBR
s Vitri

Bé trung gian

« Nhiém vu

v

Bé SBR

Bé khur tring

SBR 1 bé xtr 1y nudc thai voi bun hoat tinh, trong d6 nhitng cong doan: 1am day,
phan @ng, lang va xa cin déu duoc thuc hién trong cling mét cong trinh. Thai gian tir
lGc bat dau thyc hién 1am day bé dén Iic két thic viéc xa can dugc goi 1a mét chu

trinh.

SBR ¢4 thiét ké h¢ thdng don gian véi cac budc xir Iy co ban theo quy trinh tirng mé.
Khoang thai gian cho mdi chu ki ¢6 thé diéu chinh dwoc va [a mot quy trinh c6 thé
diéu chinh ty dong bang PLC. Hiéu qua xir 1y c6 dd tinh cay cao va d linh hoat.

% Thiét ké

Bdng 4.18: Chdt luwong nuéc thai vao bé SBR

Luu lugng (m3/ngay) 3000
BOD (mg/l) 124.19
SS (mg/l) 172.01
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Mot s6 thdng sé can thiét khac:

- Nong d6 bun hoat tinh du vao: Xo=0
- Thoi gian luu bun (tudi bun): 10-30 ngay
- Ty s6 F/M: 0.05-0.2/ngay
- Nbng d6 bun hoat tinh lo Lirng: X=3500 mg/I
- Chisb SVI: 120 mi/g
- MLVSS/MLSS =0.8
- Nhiét do nudc t=25°C
Céc gia tri bCOD, nbCOD, nbVSS:
bCOD=S,—S, =1.65x BOD, =1.65x124.19 = 204.92 mg/I

nbCOD =COD —bCOD =216.7—-204.92=11.78 mg/I

NbVSS =TSS x MLVSS
MLSS

x (1—0.68) =172.01x 0.8x (1—0.68) = 44.04 mg/|

e Tinh todn kich thuwéc bé:

Tong thoi gian cho 1 chu ky bé SBR: T, =t +t, +t, +t =6h

Trong do:
tig: thoi gian pha lam day, tig= 3h
tpu: thoi gian phan ung, tps = 1.5h
ti: thoi gian lang, = 1h
te: thoi gian chit nudc, t.= 0.5h

S6 chu ky hoat dong cua 1 bé:  n, :2_64 — 4 chuky

Chon bé SBR gom 2 don nguyén, khi bé nay dang lam day thi bé kia phan ung, lang
va chit nudc va nguoc lai.

Q 3000
2xn, - 2x4

Thé tich 1am day cho 1 chu ky cua bé: V,, = =375 m3

Ham luong chat rin lo litng ¢6 trong bun lang:
~1000(mg /1)x1000(ml /1) 1000mg / g x1000ml /|
g SVI(mg /1) 120ml / g

=8333.3mg/I = 8333.3 g/m®

Phuong trinh can bang vat chat: Xy, ¢ xVy = X, XV,
:>V_b_ Xuss _ 3500 042

V, X, 83333
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Dé luong chat lo limg khéng theo nuéc chit ra ngoai, can bd sung thém 20% an toan:

= Vo =12x0.42=05

:

V1=V + Vig

V, =0.5V; =V, =0.5V; =V, =2V,, =2x375=750 m?
Trong do:

V; : thé tich cua bé, m3

Xmss: ham lwrgng MLSS dau vao, Xmiss = 3500mg/I

V: thé tich ban lang sau giai doan chat nuéc, m?

Vig: thé tich 1am day cho 1 chu ky, m3.
Chiéu cao xay dung bé SBR xac dinh theo cong thuc:  Hyxa=H+Hoy
Vi H: chiéu cao cong tac tir 5-8m, chon H=5m

hoy : chiéu cao bao vé, tinh tir muc nuée thanh bé, chon hy=0.5m

Suy ra chiéu cao xay dyng cua bé: Hxa= 5+0.5=5.5m
Dién tich mat bang cua 1 don nguyén bé:

F-Yr_70_150 m?
H 5
Chon kich thuéc bé L x B = 15m x 10m
H=h +h +h,

Chiéu sau rit nuéc hn= 50%H = 2.5m
Chiéu cao chira bun hp= 43%H = 2.15m
Chiéu cao an toan cua lép bun: ha= 7%H = 0.35m
H=25+2.15+0.35=5m.
Thoi gian Iuu nudc tong cong 2 bé:
- 2xVr x24 _ 2x750%24
Q 3000

=12h

e Ty so FIM tdi trong tinh theo BOD:

QxBOD,  1500x124.19

FIM= -
V; x Xyss  750%3500%0.8

=0.23 ngay

F/M niam trong giéi han cho phép 0.2-0.6/ngay
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Tai trong tinh theo BOD:

_ QxBOD, 1500x124.19x10°°

L. =
Bop V, 750

=0.25 kgBODs/m3.ngay

e Can chinh, bé sung Nito, Phospho cho h¢ bun hoat tinh.

Ta co ty 16 COD/N/P cuia hé bun hoat tinh trong bé hiéu khi la 100/5/1
Do d6: Nong do N can thiét cho hé bun hoat tinh 1a:
COD 100 (216.7 —110) x5
N 5 100
Nong do P can thiét cho hé vi sinh la:
COD 100 (216.7 —110) x1
P 1 100

=5.8amg/l

=1.2mg/l

e Thoi gian luu bun:
Tong luong sinh khoi:
Py ss X Ty =Vp x Xyss = 750x 350010 = 2625 kg

P T _YxQx(SV—Sr)be+fdxkdexQx(Sv—Sr)bez
s 1+k, xT, 1+k, xT,

Trong do6:
Tp: thoi gian luu bun, chon Ty = 10 ngay
Q: Iuu lugng trung binh cua mdi bé = 1500 m3/ngay
Y: hé s san lugng bun, chon theo thuc nghiém, Y=0.4mgVSS/mgbCOD
Sv: ndng d6 co chat caa nudc thai vao bé SBR,
Sr: ndng do co chat nudc thai ra, coi Sy-Sr= bCOD = 204.92 mg/I
fq: ti 16 vun té bao, fs =0.15
ka: hé s phan hay noi bao & 25°C, k, =k3°x1.04*% =0.12x1.04° =0.146
nbVSS = 44.04 mg/l, VSSo = 68% TSSo= 0.68 x 172.01 = 117 mg/I
Suyra

0.4x1500x204.92xT, 0.15x0.146x0.4x1500% 204.92x T,

2625x107° = +
1+0.146xT, 1+0.146xT,

+1500x 44.04T, +1500(172.01-117) T,
Tp=13.8 — chon Ty = 14 ngay ( 10 — 30 ngay )
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e Ham lwgng sinh khéi tinh theo MLVSS

o _YxQx(S,=8,) fyxk xYxQx(S,~5)xT,
Sk 1+k, xT, 1+kg xT,

+QxnbVSS

~ 0.4x1500x204.92 0.15x0.146x0.4x1500x 204.92 x14

+ +1500x44.04
1+0.146x14 1+0.146x14

= 119x10% g/ngay = 119 kg/ngay
o Tinh todn lwgng bun du:
Thé tich phan chaa ban trong bé SBR
Thé tich phan chaa ban
V, = 43%V, =0.43x750 =322.5 m?
Luong bun ¢6 kha nang chua trong bé:
m, =V, x px X_ =322.5x1.02x8333.3x10"° = 2741.3kg
Trong do:
Vs : Thé tich phan chira bun, Vs = 322.5 m?
p : Khéi luong riéng ctia bun, p=1.02 kg/m?
Xs : Ham lwong chat ran lo ling c6 trong bun lang, Xs = 8333.3x10°

Thé tich ban chiém chd sau n chu ky:
P
G, =G, ,+) —*+SS
n n-1 HZ;OB n

Vi @ Psk= 119 kg/ngay
Tong ham luong MLSS trong bé tinh theo 1 chu ky:

p P 195975 g
4 4

Ham luong cin trong bé:
G, =V, x X, sc = 750x3500x10°° = 2625 kg
Luong cin hitu co di vao bé mdi chu ky:
SS = (TSS, ~VSS, V,, = (172.01-117)x375x10°® = 20.63 kg

29';5 +20.63=2682.8 Kg

Sau 1 chu ky lam viéc: G, =G, +%+33 — 2625+

29';5 +20.63=2740.6 kg

Sau chu ky lam viéc thir 2: G, =G, +%+ss =2682.8+
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29';5 +20.63=2798.4 kg

Sau chu ky lam viéc tht 3: G, =G, +%+33 — 2740.6 +

29';5 +20.63=2856.2 kg

Sau chu ky lam viéc thtr 4: G, =G, + OP% +SS =2798.4+

Khéi lugng bun can thai bo/bé/chu ky: :G,, =G, —G, = 2682.8—-2625=57.8 kg

Gy 57.8 6
pxX, 102x8333.3x10°

Viy luong bun phai bom bo & 2 bé SBR mdi ngay 1a:

Thé tich bun thai bo: Vy, = 8 m3

Vi = 6.8 x 2 = 13.6 m¥/ngay

Thé tich bun thuc caa bé sau mdi chu ky:
G, 2682.8

V, = = =315.7 m3
® pxX, 1.02x8333.3x107
Chiéu cao bun thuc H, =Y _3157_5 5 m
F 150

e Luwong khong khi can thiét cho bé:
BODs dau ra = BODs hoa tan + BODs cua chét lo ling

Theo QCVN 14:2008/BTNMT, nudc thai sau xu 1y dat loai A c6 TSS< 50 mg/I
Chon: TSSaéu ra = 40 mg/l.

Phan ¢6 kha nang phan huy sinh hoc: bTSS , =40x0.65=26 (mg/l)

BODs cia chit ran: bTSS,, = 26x1.42 =36.9 (mg/l)

(Vi 1.42 13 luong oxi can thiét oxy héa 1 té bao)

BODs cua chit rin lo ling dau ra = 36.9x0.68=25.1 (mg/1)

Suy ra: BODs hoa tan = BODs dau ra — BODs cua cin lo ling =50-25.1=24.9(mg/l)
Nhu cau oxy trén 1y thuyét:

OC, =Q(S,—S)-1.42xP, +457Q(N,—N)
=1500x 204.92x107° —1.42x 29.75+4.57 x1500x 24.9x10°°
=436(kg0, / ngay)

Thoi gian suc khi trong 1 chu ky: téi thiéu nira thoi gian 1am day bat dau thoi khi
3

t
t, =%+tpu =§+1.5:3h
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=> Thoi gian suc khi trong 1 ngay cho 1 bé: Ty =3x4=12 h
Hé s an toan dé cung cap du O khi xir Iy cao tai & giai doan nap nudc ban dau 1a 1.5

1.5x436

Luong Oz cap theo gio: R = _54.5 kgO2/ngay

Luong Oxy can thiét thuc té:
c2 1 1

OC, =R, x CB_C X 1.024%840 X o

Trong do
C2 =9.08 mg/l va C**=7.8 mg/l 1 ndng d6 oxi bdo hda & 20°C va & nhiét do
trung binh ctia nuéc mua he 28.4°C
a: hé so dieu chinh luwong oxy ngam vao nudc thai, chon a = 0.9 (0.6-0.94)
C =2 mg/l: nong do oxy can duy tri trong be.

7.92.30—82 x 1.02:'2&4_20 x 0—19 =77.7 kgO2/h
Luu lugng khdng khi can thiét cung cap vao bé:
— OC[

ou

OU =0, xH =7x5=35(g0, / m°)

Suy ra OC, =54.5x

Qkk

Trong do
Oy phu thudc vao hé théng phan phéi khi, vai bot khi nhé min 0O,=7g02/m3.m
(Trinh Xuan Lai , Tinh toan thiét ké cac cong trinh xi Iy nuweéc thdi, Trang 112)

OU: cong suat hoa tan oxi vao nudc thai cua thiét bi phan phdi khi tinh
theo gam oxy cho mot m2 khi
H: chiéu cao 16p nuéc, H = 5m

_77.7x10°

= Q, =2220(m* / h) =37(m°/ ph) =0.62(m*/ s)
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e Tinh toan h¢ théng théi khi
Thong sé dia théi khi

Model - AFD270
buong kinh dia : 270mm
Kiéu dia thoat khi : Dang bot min
Luu lugng thoét khi téi da :0—12 m3/h
Luu luong thoat khi tiéu chuan 2 — 5 m3/h
Dién tich bé mat hoat dong :0.0375 m2
S6 15 thoat khi : 6,600
Puong kinh ndi ren (DN) : 20mm (3//4”)
Mang dia : EDPM
khung dia : Nhya P.P (Polypropylene)
Hang san xuat : SSI - USA
S6 dia can phan phdi trong 1 bé:

N :%:@:201.8 dia

Ok 1

Ta chon s dia cho 1 bé 1a 204 dia dé dé lap dat can xang.
Bé tri dudng 6ng cap khi:
Mot dudng 6ng dan khi chinh vao bé chia ra 12 nhanh phu.
Trén mdi nhanh phu lap 17 dia théi khi cach nhau 0.5m va cach thanh bé 0.5m.
Céc duong 6ng cach nhau 1m.
Ap lyc can thiét cua may théi H,=H+H_ +H,
Trong do
H: d6 ngap cua thiét bi thoi khi, cach day 0.25m, H =4.7m
Hc: ton that cuc bd, He = 0.5m
Ha: ton that duong dai, Ha= 0.5m
Suyra; H=H+H_ +H,=475+0.5+0.5=5.7(m)
Luu lugng cia may thoi khi:

2220
Q=

6" 18.5(m*/ ph) (may thoi khi thoi cho ca 2 bé)
X

Ap lyc khong khi la:
. 10.33+H, 10.33+57

p, = =1.56 atm
10.33 10.33
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Cong suat tinh may thoi khi theo qua trinh nén doan nhiét:

0.283
P, _m{[&j —1] kW
29.7xnxe|{ p,
(Trang 108 Nguon: Trinh Xuan Lai , Tinh toan thiét ké cac cong trinh xaz Iy nurdc thai)
Trong do:
Pmay: CONQ SUAt y8u cau ctia may thoi khi, KW
G: Luong khong khi ma hé théng cung cp trong mot giay (kg/s)
Q: Luu luong khong khi = 1110 m3/h = 0.308 m3/s
o khéi luong riéng caa khdng khi, = 1.2kg/m?
G =Qx p=0.308x1.2 = 0.37 Kg/s
R: hang s6 khi, R = 8.314 KJ/K.mol
T1: Nhiét do tuyét d6i cua khong khi dau vao T1 = 273 + 25 = 298
p1: &p suat tuyét doi ctia khong khi dau vao pr = latm
p2: &p suat tuyét ddi cua khong khi dau ra, p2 = 1.56 atm
n :KT—l _0.283 (K = 1.395 ddi véi khong khi),
29.7: hé s6 chuyén doi
e: Hiéu suat cua may, chon e = 0.8

Suy ra: P - 0.37x8.314x 298 |:(1.56)0.283 _li| _18.3kW
Y 29.7x0.283x0.8

Str dung 3 may thoi khi TSURUMI (2 may hoat dong lién tuc, 1 may thay phién).
Thong s6 may théi khi bé SBR

Model : RSR-100
Luu lugng : 0.86-26 (m%min)
Cot ap : 0.1-0.6 kg/cm? (1000-6000 mmAq)

Motor di kém : 0.75-45 kW (1-60 Hp)
Puong 6ng dan khi:
Puong éng chinh:
D, :\/ 4Q, :\/4><2220 _ 0.256(m)

7T XV, Tx12x2

Véi v 1a van téc dong khi trong ng tir 10-15m/s, chon v=12m/s
Chon bng thép c6 dudng kinh 250 mm
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Kiém tra lai van toc trong dng dan khi chinh:
4Q, 4x2220 :
= = =12.6(m/s) (thoa
“ 7d®  7x0.25*x3600 (m/s) (thoa)

Tir dng chinh s& ¢6 10 ng nhanh

42 4% 2220
D,, =1/ =\/ X — 0.081(m)
7TV, 7 x12x10x3600

Chon bng thép dudng kinh 76 mm
Kiém tra lai van toc trong dng dan khi nhanh:
4Q, 42220

- = =13.6(m/s) (thoa
7d?  7x0.076% x10x 3600 ( ) ( )

V,

Vi

e Tinh todn dwong ong xd bun:

Luogng bun xa thai trong 1 chu ky la Vg, = 6.8 m®
Chon thoi gian bom bun trong vong 1h

Luu lwgng bun thdi dugc bomla @ Q,, =% =6.8(m*/ h)

Chon van téc bun chay trong 6ng vb=0.3 m/s
DPuong kinh dng xa bun:

D, - \/4Qdu _ J 4x68 1 oom

v 7%x0.3x3600

Chon éng xa bun 1a 6ng nhya PVC c6 duong kinh 90mm
Chon bom bun ¢6 cot 4p H=5.5 m.
Tinh toan dudng dng dan nudc ra khoi bé SBR
Van téc dong chay trong éng ¢ ap 1a v= 0.7 — 1.5 m/s. Chon v =1 m/s

Puong kinh 6ng dan nudc:
b :\/4th :\/ 4x125 o0
T XV 7 x60x60
Chon ng nhua PVC véi duong kinh 12 220 mm
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Bang 4.19: Thong s thiét ké bé SBR

STT Thong s6 Pon vi Gia tri
1 Thé tich lam viéc m?3 750
2 Thé tich xay dung m3 825
3 | Chiéu dai m 15
4 | Chiéurong m 10
5 | Chiéu cao tong cong m 5.5
6 Thoi gian cho 1 chu Ki h 6
7 S6 don nguyén Bé 2
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4.3.7 Bé khir tring
Nhu phuong an 1

4.3.8 Bé nén bun
+ Nhié¢m vu

Bé nén bun cd nhiém vu 1am giam do 4m caa bun hoat tinh du bang cach ling (nén)
co hoc dé dat do am thich hop (94-96%). C6 3 phuong phap nén bun nhu sau: nén
bun bang trong luc, nén bin bang tuyén néi khi hoa tan va nén bun bang may ly tam.
Chon nén bun bang may ly tam c6 hé théng gat can.

¢ Tinh toan

Luong bun thai bé vao bé nén bun:
Q, = Q™ =13.6 m¥ngay
Dién tich hitu ich ciia bé nén bun dung:

c_Q_ 136x1000 .

v, 0.02x3600x24

Trong do6:
vi: Toc do chay cua chat long trong bé nén bun lang ding. Chon vi = 0.02 (mm/s)
van téc dong chay & viing lang trong bé nén bun dang khong 16m hon 0.1.
(TCXDVN 7957 — 2008)

Dién tich ong trung tam ciia bé nén bun dung:

F :%_ 13.6x1000 — 0.006m2

2 v, 29x3600x24

Trong do:
V2: Tdc d6 chuyén dong cia ban trong dng trung tdm. Chon vz = 29 mm/s.
(TCXDVN 7957 — 2008)

Dién tich téng cong caa bé nén bun:

F=F+F,=8+0.006=8.006 m?

Puong kinh bé nén ban: D :\/4F :\/4X8'006 =3m
T T
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Puong kinh 6ng trung tim: d =0.2xD =0.2x3=0.6 M
Pudng kinh phan loe cta éng trung tim: d, =1.35x D =1.35x0.6=0.8 M
Duong kinh 6ng tim chan:  d, =1.3xd, =1.3x0.8=1Mm

DPuong kinh mang thu nuéc: D . =09xD=09x3=2.7 m

mang
Chiéu cao phan ling cua bé nén bun dugc tinh theo cong thuc:

~ 0.02x8x3600
1000

0.6 m

h, =vxt

Chiéu cao 6ng phan phdi trung tam:
h=60% h.=0.6 x 0.6=0.36 m.
Trong do6:

t: Thoi gian lang, t = 8 h (Nguon: trang 415, Xut Iy nuréc thai dé thi & cong nghiép,
tinh toan thiét ké cong trinh _ LAm Minh Triét).

v: Toc d6 chuyén dong cia nudce thai trong bé lang duang, v <0.1mm/s.
(Nguon: TCXDVN 7957 - 2008). Chon: v = 0.02mm/s

Chiéu cao phan hinh nén cua bé ling dimg duogc xac dinh theo cong thic:

h,=h,+h, =(DT_dj><tana=(3_—20'6)xtan50° =14 m

Trong do:
h, : Chiéu cao I6p trung hoa, m
hs : Chiéu cao gia dinh cua I6p can ling trong bé, m
D: Chiéu ngang cua bé
a : Goc nghiéng cua day bé lang so véi phuong ngang, 14y khdng 16n hon 50°
(TCXDVN 7957 - 2008)
Chiéu cao tong cong caabé :H =h, +h +h =0.6+14+05=25m
o Tinh toan bom bun
Bun dau vao co do am rat cao 99.4%, bin sau qua trinh nén trong lec & bé nén bun
d6 am con khoang 98%.
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~Q,x98 13.6x98

=13.4 m3/nga
99.4 99.4 gay

Luong bun thu duoc qua bé nénbin:  Q

Cong suat cua bom bun:

N = QxpxgxH :13.6><1100><9.81><6 _0.32 KW
1000x 7 1000x0.8x 3600

Trong do:
H: Cot &p toan phan cia bom, H = 6 mH,0
Q : Luu luong bun thu dugc, Q = 6.8 m3¥/ngay

Cong suat thyc té cia may bom:
N, = xN =15x0.32=0.48 kW
B: Heé sb du trix (8 = 1+2.5) chon: g =1.5.

Chon 02 bom chim htt bun APP (2 bom hoat dong thay phién)

Thoéng sé thiét ké bom chim hut bun bé nén bun

Model : DSP-20T 2HP
Cong suat : 2HP

Ngudn dién : 380V

Luu luong nuéc tdi da : 9m¥h

Cot &p tbi da : 15m

Str dung duong 6ng  : 40mm

C& nong ;37

Kich thudc 400 x 240 x 545mm
Trong lugng : 37kg

Puong kinh 6ng dan ban ra khoi bé:

D:\/4xQ: 4x136 073 (m)
v %0.9x3600

Vi v =0.9 m/s 1a van tdc bun chay trong 6ng dan ban.

Chon ng nhya uPVC c6 duong kinh 73 mm.
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s May ép bun
Chon may ép bun day dai CHI-SHUN

Bang 4.20: Thong sé thiét ké may ép bun

Théng sb Gia tri
Model NBD-H
Cong suat 24-73 m3/h
Chiéu rong bang tai 2000-3000 mm
Cong suat banh bun dau ra 360-1100 Kg DS/h
Toc d6 bang tai 2-8 m/phat
Cong suat dong co kéo 3Hp
Luong nudc rira bang tai 16.4-24.2 m3/h
Trong lugng 3300-4600 kg
Xuat xu bai Loan

Puong kinh 6ng dan nudce ra khoi bé nén bun:

D:\/4><Q: 4 %3000 025 m
v %0.7x86400

Chon ng nhya uPVC c6 duong kinh 250 mm.

Bang 4. 21: Téng hop thdng sé bé nén bun

STT Thong s6 Ponvi | Giatri
1 | Luu lugng bun du md/day 6.8
2 | Thé tich xay dung m?3
3 | Chiéu dai canh bé m
4 | Chiéu cao bé m
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CHUONG 5: KHAI TOAN CONG TRINH THIET KE

51 PHUONG AN 1
5.1.1 Chi phi diu tw

5111

Pon gia cho 1 m® bé téng cét thép (BTCT) la 10,000,000 dong/1md.

Chi phi xay dung

Bdng 5. 1: Chi phi xay dung céc cbng trinh ( PA.1)

STT Cong trinh SL Trz::l;h Pon gia Thanh tién
1 | Ngan tiép nhan 1 3.4 10,000,000 34,000,000
2 | Bélang cat 1 5.4 10,000,000 54,000,000
3 | Bé thugom 1 22 10,000,000 220,000,000
4 | Bé diéu hoa 1 210 10,000,000 | 2,100,000,000
5 | Bé anoxic 1 122 10,000,000 | 1,220,000,000
6 | Bé aerotank 1 115 10,000,000 | 1,150,000,000
7 | Bé lang sinh hoc 1 36 10,000,000 360,000,000
8 | B& khr tring 1 35 10,000,000 | 350,000,000
9 | Bénénbun 1 10.5 10,000,000 105,000,000
10 | Nha dat may ép bun 1 11.9 10,000,000 119,000,000
11 | Tu dién, nha diéu hanh 1 28 10,000,000 280,000,000
12 | Nha hoa chat 1 11.9 10,000,000 119,000,000
13 | Nha dat may thoi khi 1 25 10,000,000 250,000,000

Tong cong 6,361,000,000
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5.1.1.2  Chi phi thiét bi cong ngh¢
Bang 5.2: Kinh phi dau tu mdy mée thiét bi (PA.1)
A =R . A A ~ A Do’n gi{l Y A
STT | Tén thiet bi Théng so ky thuat SL Thanh tien
VND/cai
SONG CHAN | Vit liéu: gang
1 . R . . 1 2,000,000 2,000,000
RAC THO Xuat xtr: Viét Nam
HO THU
GOM
Loai: chim
2 . Model: 100C47.5
Bom chuyén 3
.; 7| Luu lugng: 2.5 m*/phat 2 59,850,000 | 119,700,000
tiep nudc thai . .
Cong suat:7.5kW
Xuét xur; Tsurumi-Nhat
TACHRAC | Vatliéu: Inox304
3 , . 1 25,000,000 | 25,000,000
TINH Xuat xt: Viét Nam
BE PIEU
HOA
Loai: chim
. Model: 100C45.5
Bom chuyén 3
_; 7. | Luu lugng: 2.22 m®/phat 2 56,420,000 | 112,840,000
tiep nudc thai . .
Cong suat: 5.5 kW
Xuét xt; Tsurumi-Nhat
Loai: Root
4 o Model: RSR-125
May thoi khi R . 2 | 119,352,000 | 238,704,000
Cong suat: 14.84 kw
Xuét xt; Tsurumi-Nhat
Loai: thd
Model: PermaCap Medium 3/4"
Pia phan phdi | Luu lwong: 0-13 m¥/h
o ) . 255 200,000 51,000,000
khi thé buong kinh: 5 inch
Phu kién: khau ndi EDI
Xuét xu: EDI-USA
BE ANOXIC
c Loai: chim
May khudy Model: EFM-20T 3 34,840,000 | 104,520,000
Luu luong: 4.5 m3/phat
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Cong suat: 1.5 kW
Xuét xir: Dai Loan

BE
AEROTANK
Loai: Root
, . Model: RSR-125
May thoi khi R . 2 | 119,352,000 | 238,704,000
Cong suat: 14.84 kW
Xuét x: Tsurumi-Nhat
Loai: tinh
Model: AFD 270
Dia phéan phdi | Luu lugng: 0-12 m¥/h
i i 72 350,000 25,200,000
khi buong kinh: 270 mm
Phu kién: khau ndi SSI
Xuat xi: SSI-USA
Loai: chim
. .| Model: 100C43.7
Bom tuan hoan i
. Luu luong: 1.7 m*/phat 2 29,360,000 | 58,720,000
nudc thai R .
Cong suat: 3.7 kW
Xuét x: Tsurumi-Nhat
BE LANG
SINH HOC
Cong suat: 5.5kW
Motor quay . 1 10,000,000 10,000,000
Xuat xu: SIEMENS
Thiét bj cao Vit liéu: Inox304
. . . 1 30,000,000 | 30,000,000
bun Xuat xr: Viét Nam
. . Vit liéu: Inox304
Ong trung tam P . 1 6,000,000 6,000,000
Xuat xu: Viét Nam
Vit liéu: Inox304
Mang rang cua R 1 3,500,000 3,500,000
Xuat xu: Viét Nam
Loai: chim
Model: DWO 150 M
Bom bun Luu lugng: 0.1-0.55m3/phit 2 9,660,000 19,320,000
Cong suat:1.1 kw
Xuat x@: Italia
BE KHU
TRUNG
Bon hoa chat | Vat liéu: nhua 1 1,000,000 1,000,000
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Thé tich: 500 it
Xuét xa; Viét Nam

Motor khuay

Cong suat: 0.75kW

, . . 1 2,900,000 2,900,000
hoa chat Xuat xi: SIEMENS
Model: M201 PPSV
Bom dinh Luu lwong: 197 m¥h
. . 2 13,700,000 | 27,400,000
luong Cong suat: 370W/220V/50Hz
Xuét xua: OBL-ITALIA
BE NEN BUN
Cong suat: 5.5kW
Motor quay . 1 10,000,000 10,000,000
Xuat xu: SIEMENS
Thiét bi cao Vat liéu: Inox304
. . . 1 25,000,000 | 25,000,000
bun Xuat xr: Viét Nam
. ) Vit liéu: Inox304
Ong trung tam . . 1 5,000,000 5,000,000
9 Xuat xr: Viét Nam
Vit liéu: Inox304
Mang rang cua , . 1 2,500,000 2,500,000
Xuat xt: Viét Nam
Loai: truc vit
Model: NOVA ROTOR HS
Bom bun R . 2 | 100,000,000 | 200,000,000
Cong suat: 1.1 kW
Xuéat xir: Nova - Italia
Vit liéu: Inox304
o . Loai: Bang tai
MAY EP BUN . . 1 | 250,000,000 | 250,000,000
Cong suat: 2.4 m¥h
Xuat xt; Viét Nam
Vit liéu: nhya
Bdn hda chit Thé tich: 500 lit 1 1,000,000 1,000,000
10 Xuat xt: Viét Nam
Motor khudy | Céng suat: 0.75kW
) . . 1 2,900,000 2,900,000
héa chat Xuat xu: SIEMENS
Model: M201 PPSV
Bom dinh Luu lwong: 197 m¥h
. . 2 13,700,000 | 27,400,000
luong Cong suat: 370W/220V/50Hz
Xuét xu: OBL-ITALIA
Téng 1,600,308,000
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5.1.1.3 Chi phi phu kién

Bdng 5.3: Bang tinh chi phi phu kién (PA.1)

STT Phu ki¢n Thanh tién
Tram dudng 6ng, lan can
1 L 2,000,000,000
(Ong inox, van thép, PVC)
Tram day dién, tu diéu khién 500,000,000
Chi phi nhan céng xay dung 3,000,000,000
Tong cong 5,500,000,000

Tong chi phi dau tu caa cdng trinh xir 1y nudce thai = Chi phi xay dung + Chi phi thiét

bi, mady moc + Chi phi phu kién

Tasutr = 6,361,000,000 + 1,600,308,000 + 5,500,000,000 = 13,461,308,000 VND

5.1.2 Chi phi van hanh
5.1.2.1  Chi phi héa chit

Bang 5.4: Bang tinh chi phi hoa chdt (PA.1)

STT Tén hoa chat

Liéu lwong sir dung

Pon gia Thanh tién

(Kg/1m® nwéc thai) | (VNDP/Kg) | (VND/m3)
1 | Chlorine (dang ran) 0.01 36,000 360
2 Polymer Cation dang 0.005 70,000 350

ran (ép bun)

Vay chi phi hda chat cho 3000 m® nudc thai va 9.7 m® bun 1a 1,084,000 VND
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5.1.2.2 Chi phi dién ning

Bdng 5.5: Bang tinh chi phi dién nang (PA.1)

0 Thoi gian £
, S6 tr?i(:"et Cong suat hoz;: c?(f);g S(;iéﬁ\/\slg
STT Thiét bi thi.ét bi maoi thiet bi cﬁi mffi dn_mb/ngéy
bi hoat (kW) thiét bi/ (KWH)
dong ngay (gio)
(7)=
) (2) 3) 4) ®) (6) (4)*5)*(6)
. BE THU GOM
Bom nudc thai nhung chim 7.5 24 180
2 | MAY TACH RAC TINH 1.25 8 10
BE PIEU HOA
3 | Bom nudc thai nhing chim 55 24 132
May thoi khi 14.84 24 356.16
BE ANOXIC
4 May khudy chim 5 5 1.5 24 180
BE AEROTANK
5 | Bom tuan hoan nudc thai 3.7 24 88.8
May thoi khi 14.84 24 356.16
BE LANG
6 | Motor quay 15 3
Bom bun 1.1 3.3
BE KHU TRUNG
7 | Bom dinh luong hda chat 6 48
Motor khuay hoa chat 6 48
BE NEN BUN
8 | Motor quay 1 132 2 264
Bom bun 2 1 4.4 4 17.6
MAY EP BUN
Motor khuay hoa chat 1 1 6 8 48
o Bom dinh luong hoa chat 2 1 6 8 48
Motor hop so Drive 1 1 6 8 48
Motor hop so Drum Thickener 1 1 6 8 48
Bom rira bang tai cao ap 1 1 6 2 12
Chiéu sang, tram diéu khién, van phong,
10 nha bao Vé. .. 18.91
(U'éc tinh bang 1% chi phi tram)
PIEN NANG TIEU THU kW/ngay 1909.93
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Bdng 5.6: Chi phi dién nang cho 1 m® nudc thai duoc xir Iy (PA.1)

CHI PHI PIEN NANG TIEU HAO / IM3 NUOGC THAI
Don vi
Don gia Dong/kW 2,000
Thanh tién Pong/ngay | 3,820,000
Luu luong nudc thai m3/ngay 3000
Chi phi dién niing cho 1m® nuwéc thai dwoc xir ly | Pong/m? 1,273.3
5.1.2.3 Chi phi nhan céng
Bdng 5.7: Bang tinh chi phi nhan cong ( PA.1)
STT Nhan cbng S6 S6 cahoat | Lwong thang Lwong nim
lwong dong | (VNDP/THANG) | (VND/NAM)
1 | Cong nhan ky thuat 2 2 9,000,000 432,000,000
K§¥ thuat vién phan
2 |, R 1 1 8,500,000 102,000,000
tich mau
3 | Ky su moi truong 1 1 10,000,000 120,000,000
Tong 654,000,000
Chi phi nhan céng trong mét ngay 1,792,000
Chi phi nhan cong (VND/M?) 448,000
5.1.2.4 Chi phi nuérc cap
Bang 5.8: Bdng tinh chi phi nuéc cap (PA.1)
STT| Mucdichsirdungnuwéc |Ponvi| SL | Pongia | Thanh tién
(VND/MB)
1 | Phahoa chat m® | 10 8,000 80,000
, | Nudc (,:ép sinh hoat, v¢ sinh | 4 5 8.000 40,000
may moc
Tong chi phi nwéc sach trong mét ngay 120,000
Chi phi nwéc sach cho 1m?2 nwéc thai 40

Chi phi van hanh trong 1 ngay :

Tong chi phi dau tu caa cong trinh xir Iy nude thai = Chi phi hda chat + Chi phi dién

nang + Chi phi nhan cong + Chi phi nudc cap

Tvannanh = 1,084,000 + 3,820,000+ 1,792,000+ 120,000 = 6,816,000
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5.1.3 Chi phi baoe dwdng va sira chira

T 10, 13,461,308,000

T, =—2 %1% x0.01=123 VNB/m?
365 x 3000 365 x 3000

5.1.4 Chi phi dau tw ban dau dwoc khau hao trong vong 20 nim.
Chi phi xay dung cho 1 ngay

~13,461,308,000
o 20x 365

=1,844,015 VND/ngay

Chi phi xtr ly 1m2 nuéc thai:

~1,844,015+6,816,000
3000

P = 2,887 VND/m?
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52 PHUONG AN 2
5.2.1 Chi phi dau tw
5.2.1.1 Chi phi xay dung

Don gia cho 1 m® bé téng cét thép (BTCT) la 10,000,000 ddong/1md.
Bdng 5.9: Chi phi xay dung cac cong trinh (PA.2)

A Thé tich o
STT Coéng trinh SL (m?) Pon gia Thanh tien
1 | Ngan tiép nhan 1 3.4 10,000,000 34,000,000
2 | Bélang cat 1 5.4 10,000,000 54,000,000
3 | Béthugom 1 22 10,000,000 220,000,000
4 | Bé diéu hoa 1 210 10,000,000 2,100,000,000
5 |BéSBR 2 135 10,000,000 2,700,000,000
6 | Bé khir triing 1 35 10,000,000 350,000,000
7 | Bénénbun 1 10.5 10,000,000 105,000,000
8 | Nha dat may ép bun 1 11.9 10,000,000 119,000,000
9 | Tu dién, nha diéu hanh 1 28 10,000,000 280,000,000
10 | Nha hoa chat 1 11.9 10,000,000 119,000,000
11 | Nha dat may thoi khi 1 25 10,000,000 250,000,000
Tong cong 7,221,000,000
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5.2.1.2  Chi phi thiét bi cong ngh¢
Bang 5.10: Kinh phi dau tw mdy méc thiét bj (PA.2)
A =K . A A ~ A DO'II gi{l Y A
STT Tén thiet bi Théng so ky thuat SL Thanh tien
VND/cai
SONG CHAN | Vit liéu: gang
1 . R . . 1 2,000,000 2,000,000
RAC THO Xuat xtr: Viét Nam
HO THU GOM
Loai: chim
2 A Model: 100C47.5
Bom chuyén o
.; T Luu lugng: 2.5 m®/phat 2 59,850,000 119,700,000
tiep nudc thai . .
Cong suat:7.5kW
Xuét xtr; Tsurumi-Nhat
TACHRAC | Vat liéu: Inox304
3 , ) 1 25,000,000 25,000,000
TINH Xuat xtr: Viét Nam
BE BIEU HOA
Loai: chim
\ Model: 100C45.5
Bom chuyén -
_; T Luu lugng: 2.22 m?/phut 2 56,420,000 112,840,000
tiep nudc thai ] .
Cong suat: 5.5 kW
Xuét xtr; Tsurumi-Nhat
Loai: Root
) S Model: RSR-125
4 May thoi khi . . 2 | 119,352,000 | 238,704,000
Cong suat: 14.84 kW
Xuét xtr; Tsurumi-Nhat
Loai: thd
Model: PermaCap Medium
.| 34"
Dia phan phol 3
Khi tho Luu lwong: 0-13 m°/h 255 200,000 51,000,000
buong kinh: 5 inch
Phu kién: khau néi EDI
Xuét xa: EDI-USA
5 BE SBR
Decanter 2 | 250,000,000 | 500,000,000
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Dia phén phdi

Loai: tinh
Model: AFD 270
Luu lugng: 0-12 m%/h

i , 408 350,000 142,800,000
khi Duong kinh: 270 mm
Phu kién: khau néi SSI
Xuat xi: SSI-USA
Loai: Root
) s Model: RSR-100
May thoi khi ) . 3 81,748,000 245,244,000
Cong suat: 18.3 kW
Xuét xir; Tsurumi-Nhat
Loai: chim
Model: DWO 150 M
Bom bun Luu lugng: 0.1-0.55 m¥/phat 4 9,660,000 38,640,000
Cong suat:1.1 kw
Xuét xu; Italia
BE KHU
TRUNG
Vit liéu: nhua
Bdn hda chit Thé tich: 500 lit 1 1,000,000 1,000,000
Xuét xt: Viét Nam
Motor khuay Cong suat: 0.75kW
, . . 1 2,900,000 2,900,000
hoa chat Xuat xi: SIEMENS
Model: M201 PPSV
Bom dinh Luu lwong: 197 m¥h
. . 2 13,700,000 27,400,000
luong Cong suat: 370W/220V/50Hz
Xuit xtr: OBL-ITALIA
BE NEN BUN
Cong suat: 5.5kW
Motor quay . 1 10,000,000 10,000,000
Xuat xu: SIEMENS
. . . |Vatliéu: Inox304
Thiét bi cao bun . . 1 25,000,000 25,000,000
Xuat xu: Viét Nam
. ) Vit liéu: Inox304
Ong trung tam . . 1 5,000,000 5,000,000
Xuat xu: Viét Nam
Vit liéu: Inox304
Mang rang cua 1 2,500,000 2,500,000

Xuat xt: Viét Nam
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Loai: truc vit

Bom bun Model: NOVA ROTOR HS 2 | 100,000,000 | 200,000,000
Cong suat: 1.1 kW
Vit liéu: Inox304
o Loai: Bang tai
MAY EP BUN A . 2 1 | 250,000,000 | 250,000,000
Cong suat: 2.4 m°/h
Xuét x: Viét Nam
Vit liéu: nhua
Bon hdachat | Thé tich: 500 lit 1 1,000,000 1,000,000
Xuét xt: Viét Nam
Motor khuay Cong suat: 0.75kW
, . . 1 2,900,000 2,900,000
hoa chat Xuat xir: SIEMENS
Model: M201 PPSV
Bom dinh Luu lwong: 197 m3/h
. . 2 13,700,000 27,400,000
luong Cong suat: 370W/220V/50Hz
Xuét xa: OBL-ITALIA
Vit liéu: nhua
Bdn hda chit Thé tich: 500 lit 1 1,000,000 1,000,000
Xuat xt: Viét Nam
Tong 2,081,528,000

110




5.2.1.3 Chi phi phu kién

Bang 5.11: Bang tinh chi phi phu kién (PA.2)

STT Phu ki¢n Thanh tién
Tram dudng 6ng, lan can
1 L ] 2,000,000,000
(Ong inox, van thep, PVC)
Tram day dién, tu diéu khién 500,000,000
Chi phi nhan céng xay dung 3,000,000,000
Tong cong 5,500,000,000

Tong chi phi dau tu caa cdng trinh xir 1y nudce thai = Chi phi xay dung + Chi phi thiét

bi, mady moc + Chi phi phu kién

Tasu e = 7,221,000,000+ 2,081,528,000+ 5,500,000,000 = 14,802,528,000 VND

5.2.2 Chi phi van hanh
5.2.2.1  Chi phi héa chat

Bang 5.12: Bang tinh chi phi héa chdt (PA.2)

STT Tén hoa chat

Liéu lwong sir dung

Pon gia Thanh tién

(Kg/1m® nwéc thai) | (VND/Kg) | (VND/m3)
1 | Chlorine (dang ran) 0.01 36,000 360
2 Polymer Cation dang 0.005 70,000 350

ran (ép bun)

Vay chi phi héa chat cho 3000 m3 nudc thai va 6.8me bun thai 1a 1,083,000 VND
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5.2.2.2 Chi phi dién ning

Bang 5.13: Bang tinh chi phi dién nang (PA.2)

So

Thoi gian

, S6 | thiét | Congsuat | hoat dong Sc?iékry\slit'
STT Thiet bi thi.ét bi mf“)i thiet cﬁg{ m(?i duné Ingay
bi hgat bi (kW) thlet b1/ (KWH)
dong ngay (gio)
(7)=
1) () ©) (4) ®) (6) (4)(5)(6)
BE THU GOM
. Bom nudc thai nhing chim 7.5 24 180
2 | MAY TACH RAC TINH 1.25 8 10
BE DIEU HOA
3 | Bom nudc thai nhing chim 55 24 132
May thoi khi 14.84 24 356.16
BE SBR
A Decanter 2 0.75 3
Bom bun 4 1.1 4.4
May thoi khi 3 18.3 24 878.4
BE KHU TRUNG
5 | Bom dinh lwong hoa chat 48
Motor khuay hda chat 48
BE NEN BUN
6 Motor quay 132 2 264
Bom bun 4.4 4 17.6
MAY EP BUN
Motor khuay hda chat 6 8 48
. Bom dinh lwong hda chat 6 8 48
Motor hop s Drive 6 8 48
Motor hop s6  Drum
_ 1 1 6 8 48
Thickener
Chiéu sang, tram diéu khién, van phong, nha
8 bao Vé... 21.58
(U'éc tinh bang 1% chi phi tram)
PIEN NANG TIEU THU kW/ngay 2179.14
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Bang 5.14: Chi phi dién nang cho 1 m® nudc thai duoc xir Iy (PA.2)

CHI PHI PIEN NANG TIEU HAO / IM3 NUOGC THAI
Don vi
Don gia Dong/kW 2,000
Thanh tién bong/ngay | 4,359,000
Luu luong nudc thai m3/ngay 3000
Chi phi dién niing cho 1m® nuwéc thai dwoc xir ly | Pong/m? 1,453
5.2.2.3 Chi phi nhan céng
Bang 5.15: Bang tinh chi phi nhan cong (PA.2)
STT Nhéan cong S6 S6 cahoat | Lwong thang Lwong nim
lugng dong | (VND/THANG) (VND/NAM)
1 | Cong nhan k¥ thuat 2 2 9,000,000 432,000,000
2 | Ky thuatvienphan | 1 8,500,000 102,000,000
tich mau
3 | Ky su moi truong 1 1 10,000,000 120,000,000
Tong 654,000,000
Chi phi nhan cdng trong mét ngay 1,792,000
Chi phi nhan cong (VND/M?) 448,000
5.2.2.4 Chi phi nuéc cip
Bang 5.16: Bdng tinh chi phi nuéc cap (PA.2)
STT Muc dich sir dung nwéc | Ponvi| SL | Pongia | Thanhtién
(VND/MB)
1 | Phahoa chét m® | 10 8,000 80,000
5 N1,x<’yc (;ﬁp sinh hoat, vé sinh 3 5 8,000 40,000
may moc
Tong chi phi nwéc sach trong mét ngay 120,000
Chi phi nwéc sach cho 1m? nwéc thai 40

Chi phi van hanh trong 1 ngay :

Tong chi phi dau tu caa cong trinh xir Iy nude thai = Chi phi hoa chat + Chi phi dién

nang + Chi phi nhan cong + Chi phi nudc cap

Tvannanh = 1,083,000 + 4,359,000+ 1,792,000+ 120,000 = 7,354,000 VND
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5.2.3 Chi phi bae dwdng va sira chira

Ty 1% — 14,802, 528,000

T = x0.01=135.2 VND/m?
365x 3000 365x3000

5.2.4 Chi phi dau tw ban dau dwoc khau hao trong vong 20 nim.
Chi phi xay dung cho 1 ngay

~14,802,528,000
W 20x 365

=2,027,744 VND/ngay

Chi phi xur ly 1m?3 nuéc thai:

2,027,744 +7,354,000
a 3000

P =3,127.3 VND/Im?
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CHUONG 6: LUA CHON PHUONG AN VA QUAN LY
VAN HANH TRAM THIET KE
6.1 SO SANH VA LUA CHON PHUONG AN

Bang 6.1: So sanh 2 phwong an

PHUONG AN 1

PHUONG AN 2

Van hanh

- Hé théng van hanh tu dong,
diéu hanh don gian nén khong ton
nhiéu nhan luc dé hé thong hoat
dong.

- Lap dat hé théng doi hoi ky
thuat, d6 chinh xac cao, néu khéng
khi hé thong di vao hoat dong dé
Xay ra su co.

- Hé thdng hoat dong lién tuc nén
khi xay ra su c6 rat kho khac phuc,

anh huong dén qué trinh xir ly.

Van hanh phuc tap

Y&u cau ngudi van hanh phai co
trinh do.

Lap trinh hé thong diéu khién tu
dong kho khan.

Hé thong thoi khi d& bi tic do

bun.

- Xt ly cac chat hitu co triét dé.
- Hiéu qua xir ly chat 6 nhiém cao

- dat chuan nudc thai dau ra theo

Xtr ly céc chat hiru co triét dé.
Hiéu qua xu ly chat 6 nhiém cao

dat chuan nudc thai dau ra theo

Hiéu qua . ]

xir Iy QCVN 14:2008/BTNMT , cot A QCVN 14:2008/BTNMT , cot A
vé chit luong luong nudc thai sinh vé chat luong luong nud6c tha
hoat sinh hoat

Chi phi

cho fm3 - 2887 VND/1m3 3127.3 VND/1m?®

nuwéc thai
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T nhitng tinh toan, ta thay hiéu qua xu 1y cua 2 so do cong nghé trén 1a ngang nhau,
nhung so véi phuong an 2 thi phuong 4n 1 don gian, dé thi cong va van hanh don
gian hon. Thém vao dé, chi phi dé xir Iy 1 m® nudc thai tir phwong an 1 ré hon so voi
phuong an 2. Do d6 ta lua chon phwong an 1 dé tién hanh thi cong tram xir 1y nuéc
thai sinh hoat khu d6 thi An Binh Tan, Tp Nha Trang c6ng suat 3000 m3/ngd
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6.2 QUAN LY VAN HANH TRAM THIET KE

6.2.1 B6 sung héa chét
Héa chdt kha trung

Nudc sau bé ling van con cac vi khuan gay hai nhu E.Coli va Coliform. Do d6, nuéc
thai can duogc khur trung, diét khuan trudc khi ra nguon tiep nhan.

Luru y: Chlorin c6 mi soc c6 thé gay ndn khi hit phai. Do d6, nhan vién van hanh
phai deo khau trang va bao tay trudc khi tiép xUc vai hoa chat nay.

6.2.2 Kiém tra toan b hé thong

Pau ca van hanh moi ngay nhan vién van hanh c¢6 nhi€ém vy khao sat hién trang cua
hé thong. Ghi chép lai day du so li¢u nay:

Bang 6.2: Huwéng dan khdo sat toan bg hé thong triedc khi van hanh

STT| CONG TRINH HIEN TUQNG TINH TRANG ON PINH
Bé thiéu khi
pH pH =? 6.5-75
Muc nuéc Con bao nhiéu? Muc nuéc cach co khoang 0.2 — 0.3 m.

Mau sic, muii nudc
thai

Cam quan nhu thé
nao?

Khéng mau hoic hoi duc, mui hac
nhe.

Bun vi sinh nhiéu khoang 10% - 20 %

1 | Lépbun Bun vi sinh it hay
nhiéu? thé tich nuéc.
Lép van bun mong | Lép van bun mong
hay day? Mau bun den
Mau bun? Ling nhanh
Téc do lang?
Bé hiéu khi
pH pH =? 6.5-75
Muc nuéc Con bao nhiéu? Muc nuéc cach co khoang 0.2 — 0.3 m.
Mau sac, mui nuéc | Cam quan nhu thé | Khéng mau, khong mui.
5 thai nao?

Bun Bun vi sinh ithay | Bun vi sinh bam day trong gia thé.
nhiéu? BUn mau vang nau
Mau sac bun? Ling nhanh
Téc do lang?

Gia thé Noi hay chim? Chim
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May thdi khi

Co chay hay
khéng? Tinh trang
nhaét? ro ri khi?

Hoat dong tét, nhot con nhiéu, tiéng
n nho.

CO bi ro ri duong
ong khong?

Phan phéi khi Déu hay khong DPéu
déu?

Bun tuan hoan vé bé | Cé hoat dong Dang hoat dong

thiéu khi khong? DPuong dng khong bi ro ri
Cobirdoriduong | Diéu chinh luu lugng nude sao cho
dng khong? bang 1/2 éng.

Bé lang

pH pH =7 PH=65-85

3 Bun tuan hoan vé bé | C6 hoat dong Pang hoat dong
hiéu khi khong? Puong ong khong bi ro ri

Piéu chinh luu lugng nudce sao cho
bang 1/2 bng.

6.2.3 Kiém tra hé thong dién diéu khién va diy dién

Déi véi ché do hoat dong bang tay (MAN) can kiém tra nhu sau: dong dién dong

luc cua tat ca céc thiét bi va dién diéu khién cho ta dién. Chuyén cong tic lya chon
sang ché ¢ MAN. Nhan nat “test” trén role nhiét cua tirng may va kiém tra hoat
dong.

Luu y khong bat MAN cuing luc hai thiét bi tro 1én.

Déi véi ché @6 hoat dong tu dong can kiém tra: ngat hét dién dong luc va chi duy
tri dién diéu khién cua ta dién. Chuyén cdng tic lya chon sang ché d6 AUTO. St
dung tin hiéu gia bang cach dong ngat cdng tic phao dé kiém tra hoat dong cua cac
bom nudc thai. Riéng bom nudc thai, va may thoi khi can phai kiém tra vé chu ky
d6i may theo dung quy trinh diéu khién da dua ra.

e Ché d¢ hoat dgng ciia cac thiét bi

+ Ché @6 “MAN”: van hanh thiét bj tha cong bang tay (bat tat thiét bj theo y mudn
ngudi van hanh): Sau chuyén céng tic sang MAN may thdi khi hoat dong ngay lap
tie, dé ngirng ta chuyén sang ché d6 “OFF”. Vi may bom, ché d6 MAN s& budc
bom hoat dong ngay 1ap tac, dé ngung ta chuyén sang ché o “OFE”
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+ Ché d6 “AUTO”: Thiét bi s& ty dong hoat dong — ngirng hoat dong theo thai gian
da 1ap trinh trudc do.

+ Ché do “OFF”: Budc thiét bi ngirng hoat dong ngay lap tuc.

Dén bao:
+ Pén xanh: Thiét bj dang hoat dong
+ Peén do: Thiét bi gap su cb.
Trong diéu kién binh thudng, ba may thoi khi hoat dong luan phién lién tuc 24/24
theo timer.
Trong diéu Kién binh thudng, hai bom bé khir tring hoat dong theo muyc nuéc
phao hé gom va luan phién thay thé nhau theo timer.

e Cdc bwéc chuan bj trieéc khi van hanh hé théng:
Kiém tra - dong dién CB tong, CB tung thiét bi.
Kiém tra ro dién vo ta
Kiém tra co dén su c6 OVERLOAD cua thiét bi nao béo sang khong. Néu c6 nhan
nGt reset trén role nhiét dé khoi dong lai. Lién hé don vi bao hanh néu thiét bi van
bao dén OVERLOAD.
Néu khéng c6 hién tugng gi bat thuong, chuyén cong tac tat ca thiét bi sang ché
d6 AUTO. Hé thong sé& tu dong van hanh theo 1ap trinh sin co.
Kiém tra nat khan cap c6 bi tac dong khong, néu cé xoay theo hudng miii tén dé
tra vé trang thai hoat dong binh thuong.

e Bdo tri, bdo dwéng thiét bi:

Ché do bao tri bao dudng: hang thang cac thiét bi s& dugc kiém tra
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6.2.4 Lich trinh bao dwéng dinh ky

Ngoai cac noi dung can kiém tra hang ngay nhu cac phan trén. Sau mot thoi gian nhat

dinh, hé thong can duoc kiém tra bao tri bao dudng dé duy tri sy on dinh theo thoi

gian.
Bang 6.3: Lich trinh kiém tra — vdn hanh hé thong
MO TA
STT . HANG MUC < . " o
THIET BI " ) NGAY| TUAN| THANG| NAM
KIEM TRA
1 | May thoi khi | Kiém tra dau motor 1
Kiém tra day cua roa 1
Kiém tra bui, tro bam & 1
dau hat khi
2 | Bom Kiém tra luu luong 1
Kiém tra cach dién 1
Kiém tra tin hiéu phao 1
V¢ sinh canh bom 2
3 | Puongong | Kiém tra su ro ri, nghet rac 1
4 |Béyémkhi | Hutbun du 3
(Anoxic)
5 | Béhiéukhi | Kiém tra dia khi, gia the, 2
duong ng cap khi.
6 | Béling V¢ sinh bé, vét bun ndi 3
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KET LUAN VA KIEN NGHI
KET LUAN

~ Nuéc thai sinh hoat chi yéu c6 ham lwgng COD, BOD , SS cao, bén canh dé ¢6
ham lugng Nito, photpho... ty I¢ gitra COD va BOD phu hop cho phuong phap xt ly
sinh hoc.

- Cobng nghé xir 1y don gian, pho bién va dé thi cdng, van hanh don gian , dat hiéu
qua cao, Xt 1y duoc triét dé cac ham lugng chat thai trong nude , dat chuan dau ra
theo cot A theo QCVN 14:2008/BTNMT

~ Chi phi dé xir ly 1 m®1a 2887 VND, phu hop cho cong ty tién hanh thi céng, xay
dung tram xtr Iy nudc thai

KIEN NGHI

- Trudce khi di vao hoat ddng nha may, can ¢ qua trinh van hanh, chay thir dé
diéu chinh céc théng sé cho phi hop thuc té.

- Thuong xuyén theo ddi, phan tich, kiém tra cac chi tiéu SS, COD, BOD:s. ..

~ Kiém tra, bao tri, bao dudng may maoc thiét bi dé dam bao tram van hanh xuyén
suét, 6n dinh va c6 hiéu qua cao.

~ Can c6 d6i ngil can bo chuyén trach vé moi truong, can bo ky thuat cao, co trach
nhiém va dugc dao tao van hanh tram ding quy trinh
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