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LUAN VAN TOT NGHIEP GVHD: TS. TRAN THI KIM ANH

LOI CAM ON

Dé hoan thanh chwong trinh Pai hoc va viét Do 4n tét nghiép nay, trudc tién
em xin gui 161 cam on dén céc thay cd gido trong nganh céng nghé ky thuat Mai
Truong — Trudng dai hoc Su Pham K§ Thuat Tp. H6 Chi Minh d3 giang day, gilp
dd va tryc tiép trang bi cho em cac kién thirc chuy@n mén, chuyén nganh.

Dic biét, em xin dwoc gui 161 cam on trdn trong va sdu sic nhat dén cd
TS.Tran Thi Kim Anh, ngudi d4 truc tiép chi bao, huéng din em trong sudt qué
trinh thyc hién va hoan thanh do an tét nghiép nay.

Em xin chan thanh cam on!

Trang i
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LOI CAM POAN

TOi tén la Pham Thi Thanh Nha, la sinh vién khoéa 15 chuyén nganh Cong

Nghé Mbi Truong, ma sb sinh vién 15150026. T6i xin cam doan: d6 an t6t nghiép
nay la cong trinh nghién ctu khoa hoc thuc su ctua ban than téi, dugc thuc hién dudi
su huéng dan cua TS. Tran Thi Kim Anh.

Cac thong tin tham khao trong dé tai nay dwoc thu thap tir nhitng ngudn dang
tin cay, dd duoc kiém chimg, dugc céng bd rong réi va duoc ti trich dan ngudn gbc
rd rang & phan Danh muc tai liéu tham khao. Cac két qua nghién ctru trong do an
nay la do chinh toi thyc hién mét cach nghiém tuc, trung thuc va khong trung lap
Vi cac dé tai khéc.

T6i xin dugc lay danh du va uy tin cia ban than d¢é dam bao cho 15i cam doan

nay.

TP.H6 Chi Minh, ngay 15 thang 8 nam 2019

Sinh vién thuc hién
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DANH MUC VIET TAT

HTXLNT: Hé théng xu ly nude thai
TCVN: Tiéu chuan Viét Nam
BTNMT: B6 Tai Nguyén Mbi Truong
Anoxic: Bé xir Iy sinh hoc thiéu khi

Aerotank: Bé xu ly sinh hoc hiéu khi

BOD: Nhu cau oxy sinh hoc BOD 1a luong oxy do vi sinh vat sir dung dé oxy
hoa céc chat hitu co trong nudc thai

COD: Nhu cau oxy héa hoc COD 1a lugng oxy duoc sir dung dé oxy hoa cac
chat & nhiém trong nuéc thai boi tac nhan hda hoc

N: Tong ham lugng nito trong nudc thai (mg/I)

P: Téng ham lugng phét pho trong nudce thai (mg/l)

MLSS: Téng lugng sinh khdi + chat ran hoa tan trong bé

SVI: Chi sé thé tich bun (mL/g)

TSS: Tong chét ran lo litng (mg/l)
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LOI MO PAU

Bao vé mdi truong hién nay 1a vin dé bic xdc trén toan cau nhat Ia tai cac

nuéc dang phat trién. Nudc ta dang trén duong hoi nhap voi thé gisi nén viéc quan
tam dén moi trudng 1a diéu tat yéu. Van dé bao vé stc khoe cho con ngudi, bao vé
mdi truong séng trong d6 bao vé ngudn nudc khoi bi 6 nhidm d4 va dang duoc
Pang va nha nudc, cac to chic va moi nguoi dan déu quan tam. D6 khong chi l1a
trach nhiém caa mdi ca nhan ma con trach nhiém cua toan xa hoi.

Mot trong nhirng van dé dit ra cho cac nudce dang phat trién trong d6 c6 Viét
Nam la cai thién méi truong 6 nhidm do cc chat doc hai do nén cong nghiép tao ra.
Dién hinh nhu cac nghanh cong nghiép cao su, hda chat, cong nghiép thuc pham,
thudc bao vé thuc vat,y duoc, luyén kim, xi ma, gidy dic biét 1a chat thai sinh hoat
V6i s6 dan ngay cang dong hon va dang dién bién phuc tap nhu hién nay.

Dé bao vé méi trudng séng, bao vé ngudn nudc thién nhién duoc trong sach
thi chinh chiing ta c6 nhiéu bién phap xir Iy khac nhau. Bién phéap xt ly ngudn nuéc
thai trudc khi xa nudc thai ra moi truong tu nhién ciing 1a mot bién phép tich cuc
trong cng tac bao vé moi trudong. DA tir rat 1au nuoc thai sinh hoat tai TPHCM
khéng hé duoc xur Iy hay c6 xay dung ma khong hoat dong va thai thang ra ngoai
mdi trudng chung vai cong thoat nude mua nén viéc xay dung hé thong xa Iy nuée
thai sinh hoat hét stc quan trong. Do d6 “Céng ty C6 phan Pau Tu va Kinh Doanh
Nha Khang Dién” d4 lam chu dau tu xay dung “HE THONG XU LY NUGC THAI
SINH HOAT KHU CAN HO, NHA O CORONA CITY CONG SUAT 500
M*NGAY”

Viéc thu gom va xtr ly nuéc thai 12 yéu cau khong thé thiéu duoc cia van dé
vé sinh moi truong cua khu can hg, nha ¢. Nudc thai sinh hoat thai ra ¢ dang 0
nhiém hitu co, v6 co can phai duoc thu gom va xir Iy dat tiéu chuan thai truéc khi
thai chung vao moi truong.

Do d6 dé tai: THIET KE HE THONG XU LY NUOC THAI SINH HOAT
KHU CAN HO, NHA G CORONA CITY CONG SUAT 500 M*/NGAY la dé tai

vO cling can thiét.
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MUC TIEU

Nham bao vé méi truong nude trude, dam bao moi trudng trong lanh, cai tao

nguoén nuéc cho khu vuyc.

Quy md duy an : 800 m? (L=40 m, R=20 m)

Cong suat : 500 m*/ ngay dém

Nudéc thai sau khi xir 1y dat tiéu chuan : TCVN 40-2011 loai A

NOI DUNG

Tong quan vé “KHU CAN HO, NHA O CORONA CITY”

Tong quan vé nudce thai sinh hoat , cac phuong phap xir Iy nuéc thai sinh hoat
va xu ly can

Tinh toan thiét ké va lya chon phuong an xir ly

Y NGHIA CUA PO AN

Xt ly triét dé luong nudce thai sinh hoat phat sinh hiang ngay tir khu can ho,
nha ¢ dat loai A TCVN 40-2011

Giam thiéu cac tac dong dén méi trudng do nudc thai sinh hoat gay ra.

bam bao suc khdoe nguoi dan va cac khu dan cu xung quanh
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CHUONG 1

TONG QUAN VE KHU CAN HQ, NHA O CORONA CITY

1.1. Giéi thiéu tong quan vé khu cin h nha & Corora City

- Téndy an: Corona City (KDC 11A)

- Vi tri: Khu dan cu 11A, xa Binh Hung, Binh Chanh, Tp.HCM

- Chu dau tu: Céng ty C6 phan Pau Tu va Kinh Doanh Nha Khang Dién

- Quy md du &n: 175.043 m? (17,5 hecta). Puoc trién khai thanh 2 Giai doan

Giai doan 1: Dién tich 1a 145.370 m?, véi co cau st dung dit gom: dat nhom
nha & (gdm chung cu cao tang va dat ¢ thap tang) chiém ty 1& khoang 40%, phan
con lai 1a cong trinh cong cong (truong mau gido, trusng THCS, TDTT, dich vu
cdng cong, 2/3 tram xu Iy nude thai toan khu, dat cdy xanh mat nude va dat giao
thong).

Giai doan 2: Dién tich 12 29.673 m? (gém khu nha thap ting, 1/3 tram xt ly
nuéc thai, ho diéu tiét khu vuc, dat cay xanh).

San pham: Cin ho, nha phd lién ké va biét thu

Thoi gian trién khai: Nam 2019
1.2. Vi tri dia ly

1.2.1. Vi tri khu dan cw Corona City

Hinh 1.1 Vi #4 dia Iy khu dan cu Corona City

Du an Corona Khang Dién toa lac tai Khu dan cu 11A, x4 Binh Hung, Binh
Chénh, Tp.HCM. Dy 4n ngay gan ngé tu Quéc 16 50 va Nguyén Vin Linh. Day 1a
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mét vi tri ddc dia tai Khu Nam Sai Gon. Khi cu dan dé dang di chuyén vé trung tam
thanh phé, khu dé thi Phi My Hung va cac tinh Mién Tay. Dong thoi du an ké can
cac khu quy hoach gio duc cua thanh phé nhu: Pai hoc Van Hién, Pai hoc Kinh Té
Tp.HCM, Pai hoc Kinh té — Tai Chinh,..va khu Lang dai hoc. Khi cac trudng dai
hoc tai day duoc xay dung xong s& hanh thanh mét cong dong rong 16n di kém cac
dich vu va tién ich phat trién. Tir Corona City, cu dan d& dang di chuyén vé:

Khu d6 thi Phi My Hung chi 8,7 km tuong dwong 20 phut

Céach Quan 5 chi 4,5km twong duong vai 10 phat

Du 4n nam k& can Quan 8, cac du an lén duoc quy hoach tai khu Nam nhu:
Lovera Park, Mizuki Park,..

1.2.2. Vi tri xay dung hé théng xir Iy nwéc

Khu xay dung hé théng xir ly nuéce thai sinh hoat caa dy &n nam phia sau céc

tda nha va gan véi hd diéu tiét caa khu, Vi tri nay c6 giao thdng thuan loi ,téng dién

tich xay dung 1a 800m?

Hinh 1.2 Vi i dat tram xiz Iy nueoc thai
» Khu xtr ly gidp vai cac khu vuc sau

Phia Tay la khu chung cu

Phia Pong 13 ho diéu tiét

Phia Nam la khu cdy xanh
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Phia Bic 1a trudng hoc

» Nhitng thuan loi caa khu xu ly
Vi tri giao thong thuan loi
Mot mat giap ho diéu tiét nude cua khu thuan tién cho viéc thai nudc sau khi
xu ly
Nam trong khu vic c6 cac dau méi ky thuat ha tang cao: tram bién thé dién,
tuyén cap nudc
1.3. N@i dung chi yéu
1.3.1. Tinh chat
La hé théng xu 1y nudc thai sinh hoat véi cong suat 500 m*/ ngay dém cho
toan bo khu can hg, nha & Corona City
Nham han ché 6 nhiém moéi trudng nude do nudce thai sinh hoat tir cac ho dan
sinh séng trong khu
1.3.2. Muc tiéu
B4ao vé moi truong nudce trude khi thai ra nguon tiép nhan
DPam bao moi trudng trong lanh , dam bao méi truong sdéng cho ngudi dan va
cai tao nguén nudce cho khu vuc
1.3.3. Quy mé dat dai
Quy mo dién tich du 4n xay dyng 800 m?
1.4. Piéu kién tw nhién va méi truong
1.4.1. Pic diém dia 1y, dia hinh, dia chat
1.4.1.1. Piéu kién dia ly
Nam trong khu vuc thugc TPHCM, dia hinh dong bang thap, trong déi bang
phang, vi tri nam ngay céc tuyén duong I6n nén thuan loi cho viéc van chuyén vat
tw
Khu vuc xay dung cong trinh nam trong ving ddng bang tich tu xam thyuc ,dia
hinh twong d6i bang phing, cao do thay ddi tir 1 dén 5 m . diéu kién thoat nudc tu
nhién khong thuan loi , d& bi ngap nudc do mua va thay triéu.
1.4.1.2. Pic diém dia hinh
Dic diém dia hinh khu dat du 4n 1a khu dét trong da duoc quy hoach truéc,
khu dat nay nam trong khu quy hoach chung cta du &n
1.4.1.3. Pic diém dia chat
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Toan bo I6p dat phia trén 13 16p dat sét.Nugc ngam chua yéu chira trong tang

bun sét ¢6 quan hé truc tiép voi nude mua va nudc mit.
1.5. Piéu kién khi tweng- thily vin
— Nhiét 3o

Thanh Phé H6 Chi Minh nam trong khu vuc c6 khi hau can nhiét déi gio mau
nong 4m va mua nhiéu .trong nim khi hau duogc chia ra 1am 2 mda rd rét, mua mua
tir thang nam dén thang 11 véi luong mua trong thang 16n hon 100mm.moa khé tir
thang 12 cho dén thang 4 nim sau véi luong mua trong thang thudong nho hon
100mm. nhiét do6 khdng khi trung binh kha cao va on dinh trong ca nam .nhiét do
cao nhét 30,1 d6 C va thip nhit 26,6 d6 C.nhiét do ban ngay tir 26 dén 34 d6 C, ban
dém tir 16 dén 22 do C.

-  Luong mua

Lugng mua hang nim 1én ,luong mua trung binh nhiéu nim 1a 1946,5mm.
Luong mua tip trung vao cac thang mua mua va chiém 90% luong mwa ca nim .

- b6 am

D6 am khong khi bién dbi theo mua la chu yéu. Chénh léch giira noi kho nhat
va am nhat trong khu vuc TP.HCM la khoang 5%

D6 am twong ddi cao ,cao nhat tir 94 dén 95% ,thap nhat tir 68-71%, trung
binh la 78-79%.

Luong béc hoi 16n , lwgng bdc hoi hang nam thay doi tir 1075,4 — 1738,4 mm.

Luong bdc hoi cao nhit vao thang 3 va 4 thay d6i tir 140,3 dén 161,2 mm, nho
nhat vaothang 9 va thang 10 thay d6i tir 55,0 dén 60,0 mm.

- Gi6

Gi6 la yéu té quan trong nhat trong viéc lan truyén chat 6 nhiém trong khdng
khi va x&o tron cac chat & nhiém trong nuéc. Toc do gi6 cang cao thi chat 6 nhiém
khong khi dugc van chuyén cang xa nguon 6 nhiém va néng do chat & nhidém cang
dugc pha lodng boi khdng khi sach. Khi téc do gié nho hodc gan bang 0, thi chat 6
nhiém chup xudng mit dat.

Hai huéng gi6 chu dao trong nim 1a Tdy Nam va Pong Béic. Gid Tay Nam
thoi vao mua mua ( tir thang 6-10) Véi tan suat 70%. Gi6 Pong Béc thoi vao mua
khé ( tir thang 9-2) v&i tan suat 60%. Tir thang 2-5 co gi6 Péng Nam.
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CHUONG 2: TONG QUAN VE NUOC THAI SINH HOAT

2.1. Ngudn géc, thanh phan va dic tinh ctia nwéc thai sinh hoat

2.1.1. Nguén géc

Nudac thai sinh hoat la nudc dugc thai boé sau khi s dung cho cac muc dich
sinh hoat cua cong ddng : tam, giat gidl, tay rira, vé sinh ca nhén,... Ching thuong
duoc thai ra tir cac can hd, co quan, truong hoc, bénh vién, chg, va cac cong trinh
cong cong khac. Lugng nudc thai sinh hoat cia mét khu dan cu phu thudc vao dan
sb, vao tiéu chuan cip nudc va dic diém cua hé thdng thoat nudc. Tiéu chuan cap
nuéc sinh hoat cho mét khu dan cu phy thudc vao kha niang cung cip nudc cua cac
nha méay nuéc hay cac tram cip nuéc hién c6. Cac trung tm do thi thuong ¢ tiéu
chuan cip nudc cao hon so voi cac ving ngoai thanh va néng thén, do dé luong
nuéc thai sinh hoat tinh trén mot dau ngudi ciing ¢ su khac biét giira thanh thi va
néng thon. Nudc thai sinh hoat & cac trung tdm d6 thi thuong théat bang hé théng
thoat nugc dan ra cac song rach, con cac viing ngoai thanh va ndng thon do khong
c6 hé thong thoat nude nén nudc thai thudng duoc tiéu thoat tu nhién vao cac ao hd
hoic thoat truc tiép bang phuong phép tu tham.

2.1.2. Thanh phén va dic tinh cia nwéc thai sinh hoat

Thanh phan nudc thai sinh hoat gom 2 loai :

Nudc thai nhiém ban do chat bai tiét con ngudi tir cac phong vé sinh;

Nudéc thai nhidm ban do céc chat thai sinh hoat: cian ba, dau m& tir cac nha bép
cua cac nha hang, khach san, cac chat tay rira, chat hoat dong bé mit tir cac phong
tdm, nudc ria vé sinh san nha. ..

Nuéc thai sinh hoat chtra nhiéu chat hiru co dé bi phan hay sinh hoc, ngoai ra
con ¢6 ca cac thanh phan vo co, vi sinh vat va vi tring gay bénh rat nguy hiém.
Chét hitu co chua trong nudc thai sinh hoat bao gom cac hop chat nhu protein ( 40-
50%), hydratcacbon (40-50%) gom tinh bot, duong va xenlulo, va chat béo (5-
10%). Néng d6 chat hiru co trong nudc thai sinh hoat dao dong tong khoang 150-
450 mg/l theo trong lwong khd, c6 khoang 20-40% chét hitu co khé bi phan huay
sinh hoc. O nhitng khu dan cu déng dac, diéu kién vé sinh thap kém, nuéc thai sinh
hoat khong dugc xtr 1y thich dang 1a mét trong nhitng ngudn gay 6 nhiém moi

treong nghiém trong.
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Dic diém quan trong cua nuéc thai sinh hoat 14 thanh phan cua ching tuong
ddi 6n dinh

Bang 2.1 Nong d6 céc chat 6 nhiém sinh hoat chua qua xir Iy

Nong do

Céc chi tiéu Nhe Trung binh Nang
Chat ran tong cong (mg/l) 350 720 1200
Tong chat ran hoa tan (mg/l) 250 500 850
Chat ran lo ltung (mg/1) 100 220 350
Chét ran lang duoc (mg/l) 5 10 20
BOD5 (mg/l) 110 220 400
Tdng Cacbon hiru co (mg/l) 80 160 210
COD (mg/l) 250 500 1000
Téng Nito(mg/l) 20 40 85
Téng Photpho (mg/I) 4 8 15
Clorua (mg/l) 30 50 100
Sunfat (mg/l) 20 30 50
Dau m& (mg/l) 50 100 150
Coliform (mg/l) 10°-107 10-10° 10-10°
Chét hitu co bay h(g/l)oi <100 100-400 >400

2.2. Cac phwong phap xi ly nwéc thai
2.2.1. Phwong phap co hoc
2.2.1.1. Song chan réac
Song chén rac 1a cdng trinh xur Iy so bo dé chuan bi diéu kién cho viéc xir ly

nude thai sau d6. Nham gitr lai cac vat tho nhu rac, gi¢, gidy, mau dat da, go,...0
trugc song chan rac. Song lam bang sat tron hozc vuéng.

Hiéu qua thao tac it hay nhiéu, déu phu thudc vao kich thudc khe song, ta c6
thé chia thanh 3 loai chan rac: Min< 0,5mm Trung binh< 6mm va Thé (6-150mm).
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Hinh 2.1 Song chan réac tinh
2.2.1.2. Lwéi loc

Sau chén rac, dé loai bo tap chét ran c6 kich ¢& nhé hon, min hon ta c¢6 thé dat
thém ludi loc. Ngoai ra, ludi loc con giit nhiém vu loai bé mot phan dang ké 6 nhiém
dudi dang huyén pht va c6 thé khdi phuc lai gié tri cua nd. Luéi loc gdm cac loai:

+ Ludi loc 16m tu dong rira sach.
+ Céc tang quay c6 luu luong téi 1.500m/h.
2.2.1.3. Ling cat

Nhiém vu cua bé lang cét 1a loai bo can thd, niang nhu: cat, s6i, manh thuy
tinh, manh kim loai, tro, than vun... nham bao vé cac thiét bi co khi d& bi mai mon,
giam can nang ¢ cac cong doan xu ly sau.

Bé ling cat gdm nhirng loai sau:

« B¢ lang cat ngang: C6 dong nudc chuyén dong thang doc theo chiéu dai
cua bé. Bé c6 thiét dién hinh chir nhat, thuong ¢ hé thu dit ¢ dau bé.

* Bé ldng cat ding: Dong nudc chay tir dudi Ién trén theo than bé. Nudc
dugc dan theo 6ng tiép tuyén vai phan duéi hinh try vao bé. Ché do dong chay khé
phtic tap, nudc vira chuyén dong vong, vira xoan theo truc, vira tinh tién di lén,
trong khi d6 cac hat cat dén vé trung tAm va roi xubng day.

« B¢ ldng cat tiép tuyén: 1a loai bé cd thiét dién hinh tron, nudc thai duoc dan
vao bé theo chiéu tir tim ra thanh bé va duoc thu va mang tap trung réi dan ra
ngoai.

« Bé ldng cét l1am thoang: Bé tranh luong chat hiru co 13n trong cat va ting
hiéu qua xur ly, ngudi ta 13p vao bé ling cat thong thudng mot dan thiét bi phun khi.
Dan nay dugc dat sat thanh bén trong bé tao thanh mot dong xoan dc quét day bé
V61 mot van tée du dé tranh hién tuong ling céc chét hitu co, chi c¢6 cat va cac phan
tir ndng co thé lang.
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2.2.1.4. Bé diéu hoa

Bé diéu hoa duoc ding dé duy tri dong thai va ndng do cac chat & nhiém vao
cong trinh, 1am cho cdng trinh 1am viéc 6n dinh, khic phuc nhitng sy ¢é van hanh
do dao dong vé ndng do va luu luong cia qua trinh xur Iy nude thai gy ra va nang
cao hiéu suat cua qua trinh xi 1y sinh hoc. Bé diéu hoa co thé dugc phan 1am ba loai
nhu sau: Bé diéu hoa luu luong, bé diéu hoa nong do va bé diéu hoa ca luu luong
va nong do.

2.2.1.5. Bé lang

Bé lang tach cac chat khong tan ¢ dang lo limg trong nudc thai theo nguyén
tic trong luc, cac bé ling cd thé bd tri ndi tiép nhau. Qua trinh ling tét cd thé loai
bd dén 90 + 95% lugng cin co trong nudc thai. Vi vay, ddy 1a qua trinh quan trong
trong qua trinh xu Iy nuéce thai, thuong b tri xir Iy ban dau hay sau xir ly sinh hoc.
Dé ch thé tang cuong qua trinh ling ta c6 thé thém vao chéat dong tu sinh hoc.

Bé ling dugc chia l1am ba loai: *Bé ling ngang (cd hoic khong cé vach
nghiéng)

Msing thu chdt ndi

.\:ﬁ:h;lhnnh cho Tdm tran

Tdi x1¥ bin

Hinh 2.2 Bé lang ngang

*Bé lang diing: C6 mat bang hinh tron hoic hinh vuéng. Trong bé ling hinh
tron nudc chuyén dong theo phuong ban kinh (radian).

Hinh 2.3 B¢ ldng ding
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* B¢ lang li tam: Mat bang hinh tron. Nuéc thai duoc dan vao bé theo chiéu tir
tam ra thanh bé rdi thu vao mang tap trung va dugc dan ra ngoai.

Msng thu vding ndi

a l
Vio N

Ra

tdi x1¥ bin Rén bé clufa biin

Hinh 2.4 Bé lang li tam
2.2.1.6. Béloc
Nham tach céc chat ¢ trang thai lo limg kich thudc nhé bang cach cho nuéc

thai di qua 16p vat liéu loc, cong trinh nay sir dung chu yéu cho mot s6 loai nuée
thai CN.

Bé loc thuong lam viéc véi hai ché d6 loc va rira loc. Qué trinh loc chi &p
dung cho cac cong nghé xur ly nudce thai ti sir dung va can thu hoi mot sb thanh
phan qui hiém c6 trong nudc thai. Céac loai bé loc thudng duoc phan loai nhu sau:

+ Loc qua vach loc.

+ Bé loc voi vat liéu loc dang hat.
+ B& loc cham.

+ Bé loc nhanh.

+ Bé loc ap luc: Bé loc &p luc 1a mot bé loc khép kin, thudng duoc ché tao
bang thép cd dang hinh try diing va tru ngang. Nudc dwa vao bé qua 1 phéu b tri &
dinh bé, qua 16p cat loc, 16p d& vao hé théng thu nuéc trong, di vao day bé va
nguon tiép nhan.

Khi rira bé, nuéc tir dudng ng &p luc chay nguoc tir dudi 1én trén qua Iop
cat loc va vao phéu thu, chay theo dng thoat nudc rira xudéng dng thu nudc rira loc.
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Hinh 2.5 Bon loc &p luc

2.2.2. Phwong phap héa hoc va héa ly
2.2.2.1. Trung hoa

Nudc thai thuong c6 nhitng gia tri pH khac nhau. Mudn nuéc thai duoc xir ly
t6t bang phuong phép sinh hoc phai tién hanh trung hoa va diéu chinh pH vé 6.6 — 7.6.

Trung hoa bang cach dung cac dung dich axit hodc mudi axit, cac dung dich
kiém hoic oxit dé trung hoa dung dich nuéc thai.

Mot s6 hoa chat dung dé trung hda: CaCO3, CaO, Ca(OH),, MgO, Mg(OH),,
NaOH, Na,CO3,H,S0,, HCI, HNOs;...

2.2.2.2. Keo tu

Trong qua trinh ldng co hoc chi tach dugc cac hat chat ran huyén pht cé kich
thugc 16n hon 10-20nm, con cac hat nhé hon & dang keo khéng thé ling duoc. Ta
c6 thé 1am ting kich thudc cac hat, nho tc dung twong hd giita cac hat phan tan lién
két vao céc tap hop hat dé c6 thé ling duoc. Mubn vay, trudc hét can trung hoa dién
tich cua ching, ké tiép 1a lién két ching vai nhau. Qua trinh trung hoa dién tich cac
hat duoc goi la qua trinh dong tu, con qua trinh tao thanh cac bong lon tir cac hat
nho goi la qua trinh keo tu.

Cac chat dong tu thuong dung trong muc dich nay 13 cac mudi sat hoic mubi
nhdm hozc hdn hop cua ching. Cac mudi nhdm gom c6: Aly(S04);.18H,0, FeCls,
FeSO,, ...trong d6 phd bién nhat 1a Al,(SO4);.18H,0 vi chat nay hoa tan tét trong
nuéc, gia ré va hiéu qua dong tu cao O pH = 5.0 — 7.5,

Trong qué trinh tao thanh bdng tu nguoi ta thudng dung thém chat phuy tro.
Cac chat tro dong tu nay la tinh bét, dextrin, céc ete, xenluluzo, hidroxit silic hoat
tinh...véi liéu luong 1 — 5 mg/l.

2.2.2.3. Hap phu
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Phuong phap hap phu dung dé loai hét cac chat ban hoa tan vao nuéc ma
phuong phap xu ly sinh hoc cing cac phuong phap khac khong thé loai bo dugc voi
ham luong rat nho. Thong thudng ddy 1a cac hop chat hoa tan c6 doc tinh cao hoic
cac chat co mui, vi va mau rat kho chiu.

Cac chat hap thu thuong dung la: than hoat tinh, dét sét hoat tinh, silicagen,
keo nhdm, mot sb chat tdng hop khac va mot sé chat thai trong san xuét nhu xi tro,
xi ma sit...Trong s6 nay than hoat tinh duoc dung phd bién nhat. Céc chét hitu co,
kim loai ning va cac chat mau dé bi than hap phu. Luong chét hap phu tiy thudc
vao kha ning cua tung loai chat hap phu va ham luong chat ban c6 trong nudc.
Phuong phap nay c6 thé hap phu 58-95% céc chat hitu co va mau. Cac chét hitu co
c6 thé bi hap phu duoc 1a phenol, alkylbenzen, sunforic axit, thuéc nhuém va céc
hop chat thom.

2.2.2.4. Trao dbi ion

Thuc chit cia phuong phap trao d6i ion 1a mét qua trinh trong d6 cac ion
trén bé mat cua chat rin trao ddi ion c6 cung dién tich trong dung dich khi tiép xic
v6i nhau. Céc chit nay goi la ionit (chét trao di ion). Chling hoan toan khong tan
trong nudc.

Phuong phéap nay duogc dung lam sach nudc nédi chung trong do cé nudc thai,
loai ra khoi nudc cac ion kim loai nhu Zn, Cu, Cr, Ni, Hg, Pb, Cd, Mn... Cling nhu
cac hop chat co chira asen, phosphor, xianua va ca chat phong xa. Phuong phép nay
duoc dung phd bién dé 1am mém nudéc, loai ion Ca** va Mg”* ra khoi nuéc cing.

Thiét b trao doi ion 1a céc chat vat liéu hat khdng hoa tan cé trong cau tric
phan tir cac gbc axit hay bazo cé thé thay thé dugc ma khong thay doi tinh chat vat
i cua ching va ciing khong 1am bién mat hoac hoa tan. Céc ion duong hay 4m ¢
dinh trén cac gdc nay day ion cung dau co trong dung dich long. D6 1a su trao doi
ion, cho phép thay dbi thanh phan ion caa chét long can xu Iy ma khong thay doi s6
lwong tai toan bo ¢ trong chat 1ong trude khi trao doi.

Cac chat trao doi ion c6 thé 1a céc chit vo co hodc hitu co c¢6 ngudn goc tu
nhién hoic téng hop. Céc chat thuong dugc sir dung nhu: zeolit, dat sét, nhom silic,
silicagen, pecmutit, cac chat dién li cao phan tir, cac loai nhua tong hop.

2.2.3. Phwong phap sinh hgc
2.2.3.1. Phuong phap hiéu khi

Phuong phap hiéu khi dwa trén cac nguyén tic do c4c vi sinh vat phan huy
c4c chat hitu co trong diéu kién c6 oxy hoa tan.

CHC + 0O, vi sinh ~ H,O + CO, + NH3 +..,

O diéu kién hiéu khi NH, ciing bi loai nhd qué trinh nitrat hoa caa vsv tu
dudng.
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NH, + 20, vi sinh _ NOj3 + 2H" + niing luong

Cac phuong phap xu ly thuwong hay s dung
+ Phuong phap bun hoat tinh. (activated sludge)
+ Dang bun hoat tinh cai tién nhu: suc khi ting cap, kéo dai, muong oxy hoa. ..
+ Phuong phap phan huy sinh hoc dém cé dinh (fixed bed bioreacotor)
+ Phuong phap loc sinh hoc (trickling filter).
+ Phuong phap ao 6n dinh (ao hiéu khi, ao tuy nghi).

BunN hoat tinh 1 tap hop nhiing vi sinh vat khoang hoa c6 kha nang hap phu
trén bé mat va oxy hod cac chét hiru co co trong nudc thai véi sy ¢6 mit cua oxy.
Dé bun hoat tinh va nudc thai tiép xc véi nhau duoc tét va lién tuc, ¢ thé khudy
tron bang khi nén hoic céc thiét bi co gidi khéc. Trong thuc té khi nén duoc tng
dung vao muc dich nay, vi vay s& giai quyét dong thoi hai nhiém vy 1a vira khudy
tron bun hoat tinh véi nudc thai, vira dam bao cung cip oxy can thiét cho qué trinh
séng va hoat dong vi sinh. Céc chat hitu co hoa tan, cic chat keo va phan tan nho sé
dugc chuyén hoa bang cach hip thu va keo tu sinh hoc trén bé mit cac té bao sinh
vat. Tiép theo trong qua trao ddi chat, duéi tAc dung cia men noi bao, cac chat hiu
co s€ bi phéan huy.

Qué trinh xir ly nwéc thai bang bun hoat tinh bao gém 3 giai doan sau:

+ Giai doan khuyéch tan va chuyén chit tir dich thé nuéc thai toi bé mat céac té
bao vi sinh vat.

+ HAap phu khuéch tan va hap phu cac chat ban tir mat ngoai té bao qua mang
ban tham.

+ Qua trinh chuyén hoa cac chat dugc khuyéch tan va hap phu & trong té bao
va vi sinh vat sinh ra nang lugng va téng hop cac chat méi cua té bao.

Theo Eckenfelder W.W va Conon D.J thi qua trinh xt Iy hiéu khi nugc thai
gom 3 giai doan dugc biéu thi bOi cac phan tng sau day:

+ Oxy hoa chat hiru co:
CxHyO; +0, —@m 5 CO, + H,0 +AQ
+ Tong hop dé xay dung té bao:
CxHyOz + O, + NH;  —=m , T¢é bao vi khuan + CO, + H,0 + CsH;NO, - AQ
+ Phén huy ndi bao:
Té bao vi khuan + CO, + CsH;,NO, —==™ 5 CO, +H,0 +NH; = AQ
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Bé Aerotank sir dung dé oxy hoé céc chat hitu co trong nudc thai, hé vi sinh
vat trong bé Aerotank duéi dang bun hoat tinh. Bun hoat tinh dwoc hinh thanh do sy
tap hop cua nhiéu vi sinh vat hiéu khi, cac loai vi sinh vat nhu: vi khuén, tao, nim
men, nAm mac,... va cac chét rin, cac cin ran khac nhau. Bun hoat tinh 1a hé keo vo
dia hinh, khi pH = 4,9 thi n6 c6 dién tich &m. Mic du nudc thai rat khac nhau nhung
thanh phan bin hoat tinh kha giong nhau. Qua trinh xu ly bin hoat tinh trong bé
aerotank dién ra gdm 4 giai doan chinh:

+ Tach so bd cac chit lo lung dé lang ra khoi nude thai, nham 1am giam ham
lugng céc chat lo lung, qué trinh nay duoc thuc hién trong bé lang dot 1.

+ Lam thoang hdn hop nudce thai voi bun hoat tinh trong bé aerotank, day 1a
giai doan quyét dinh hiéu qua cua thiét bi. O day s& c6 su tiép xdc giira nudc thai
v6i bun hoat tinh va s& dién ra qué trinh phan hay chét hiru co caa vi sinh vat. Dé
qua trinh duoc thuan loi can phai khudy tron cho bun vao nudc thai tiép xdc véi
nhau. Mat khac lugng oxy trén mat thoang khong du cho vi sinh vat hoat dong nén
can mot luong oxy b sung. Trong qua trinh hoat dong nguoi ta thudng ding cac
may nén khi dé thuc hién viéc cing mét Itc 1a cung cap oxy va khudy tron.

+ Tach nudc thai d duoc 1am sach ra khoi bun hoat tinh, sau mét thoi gian tiép
xuc gitta nuwdc thai véi bun hoat tinh, nuéc sach s& chuyén qua bé lang II dé lang
C4cC tap chét lo ltng cling nhu mot phan bun hoat tinh.

2.2.3.2. Phwong phap ky khi

Trong ty nhién c6 mot sb loai vi khuan c6 kha ning phan huy cac chat hiu
co trong diéu kién Ky khi nhu methanosaeta, methanosarcina, methanobacterium,
methanobrevibacter, methanothrix... (Zehnder, 1988). San pham cudi cling cua qua
trinh phan hay ky khi 1a khi methane CH4 va khi carbonic CO2 theo so d6 phan huy
hitu co tong quat dugc trinh bay ¢ hinh dudi day.
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5% p 20%
Cac hdp chat hifa oo phific tap
carbohydrates, proteins, lipids

THUY PHAN
g i . 35%
Ciac chit hitu cd don gian
dudting, amino acids, peptides
ACID HOA
Cidc acid béo mach dai
propionate, butyrate,...
14 I.*".e'é‘L Jr I_.-"".»'ElIr il
H:, CO: Acetate

\V—. ‘—7/
d CHy, CO- Lo

Hinh 2.9. Ser ddi phin hidy ky khi cde hop chédl

Ciing nhu trong trudng hop cdng nghé sinh hoc hiéu khi, dé viéc sir dung cac
vi khuan ky khi phan huy céc chat hitu co dat duoc hiéu qua cao, can ap dung céc
ky thuat khac nhau dé taing mat do vi khuan trong cac thiét bi phan ng Ién cang cao
cang tét. Cach 1am nhu vay 1a k§ thuat cé dinh hod (Immobilization) vi khuan. Tt
cudi nhitg nam 1960, & cac nudc phat trién, cac ki thuat cb dinh vi khuan da duoc
dau tu nghién ctu rat manh mé va dua toi nhidu két qua nghién ctu rat kha quan.
Sb cong trinh &p dung & mtc d6 cdng nghiép tang 1én rat nhanh va cdng nghé sinh
hoc ky khi tir giita nhitng nam 1980 da dwoc thira nhan rong réi trén thé gioi nhu
mét loai hinh cdng nghé xtr Iy nudce thai hoan chinh, ¢d kha nang xtr ly nhiéu loai
nudc thai sinh hoat va cdng nghiép khac nhau.

Uu diém ndi bat ciia cdng nghé ky khi Ia tiét kiém nang luong, thay Vi tiéu phi
ning lugng dé cap khi, ky khi con cho phép thu hdi dugc mét luong niang luong
nhat dinh sinh ra tir viéc d6t khi methane. Céng nghé sinh hoc ky khi hoat dong O
tai trong hiru co twong ddi cao, nén ciing dan dén viéc tiét kim mat bang maot cach
dang ké.

Céc loai hinh thiét bi ky khi cao tai dwoc Ap dung rong réi nhat la:

H¢ thang loc ky khi dong chdy nguwec (Upflow Anaerobic Filter, UFAF) Hé

thdng loc ky khi sir dung vat liéu tro c¢6 cdu hinh nhat dinh nham dam bao mot dién
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tich bé mat da lon lam gia thé cho vi sinh vat. Hé thong hoat dong O dang dong

chay tir dudi 1én. Sau moét thoi gian hoat dong, mang vi sinh vat hinh thanh va phat
trién trén bé mat gia thé, tao thanh tac nhan phan huy cac hop chét hitu co.

H¢ thong loc dém dan nO ky khi (Fluidized Bed Anaerobic Bioreactor,
FBABR) Hé thdng loc dém gidn no 1a hé thdng xt Iy Ky khi trong d6 cac vat mang
c6 tinh chat hoa Iy thich hop duoc dua vao dé it sinh khdi hoat tinh bang cach dé
cho chiing bam vao céc bé mat vat mang. Cac hat vat liéu vai mang vi sinh vat bam
vao duoc phan bb déu khap thiét bi (dém gidn nd) nho toe do dong chay nguoc thich
hop.

H¢ théng d@ém bun ky khi chdy nguwec (Upflow Anaerobic Sludge Blanket,
UASB) Trong nhitng nim 1970, G. Lettinga va cac cong su da phat trién thiét bj
dém bun ky khi dong chay nguoc (UASB) dé xur Iy mét sé loai hinh nudc thai
cuong d6 cao. Mot tinh chat quan trong hang dau cua UASB 1 kha ning duy tri
mét luong sinh khdi ky khi 16n trong hé thdng, va vi vay cho phép thiét bi hoat
dong véi tai trong cao. Hé théng UASB ciing duoc phat trién tiép véi mot sé bién
thé, chang han EGSB (Expanded Granular Sludge Bed, Van Lier- 1994), hay USBF
(Upflow Sludge Bed Filter , Guiot- 1984). Sinh khéi trong hé théng UASB va cac
bién thé cua n6 thudng dugc phat trién thanh cac hat hinh cau c6 duong kinh tir 1 -
3 mm, vi thé c6 tén 1a bun hat (granular sludge). Mic du viéc hinh thanh bun hat
khéng phai 1a yéu té sinh tir d6i voi su hoat dong cua UASB, nhung no van 1a mot
diéu mong mudn dé dat duoc tai trong cao.

Trong thiét bi UASB, nuéc thai duoc dwa vao day bé va chay tir dudi 1én
xuyén qua Iép bun sinh hoc va qua trinh phan huy ky khi dién ra tai day, véi cac san
pham cudi cung chu yéu 1a khi methane va carbonic. Qua trinh tach khi gay ra su
X40 tron nhat dinh bén trong bé phan ng, c6 tac dung tron déu nudc thai vai sinh
khoi
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CHUONG 3 PE XUAT PHUONG AN THIET KE HE THONG

XU LY NUOC THAI
3.1. C4c thong so thiét ké

3.1.1. Théng sé nwéc thai dau vao
Bang 3.1 Céc tinh chat nude thai dau vao

Gia tri QCVN
STT Thong sé Ponvi | truc xir ly | 40:2011/BTNMT
Cot A
1 pH 5,9 6-9
2 BODs mg/l 250 30
3 CcoD mg/I 400 75
4 TSS mg/l 146 50
5 Phot phat mg/l 12 4
7 Dau my BTV mg/l 10 5
9 N-NH, mg/l 52 5
11 Do mau mg/l 112 50
12 Coliforms MPN/100ml | 9,3.10° 3000

3.1.2. Tiéu chi lwa chgn cong nghé xir ly

Hé thong xir Iy nuéc thai gom nhiéu cong trinh don vi hoat dong nham xu ly
nudéc thai thu gom tir cac hoat dong sinh hoat (rira dung cu nau an, rira tay chan, nha
v¢ sinh, lau san...)

Cong nghé xir ly phai dam bao chat luong dau ra dat tiéu chuan xa thai vao
ngudn nudc thai chung caa thanh phé

Nong d6 N, P vuot tiéu chuan nén can phai tap trung xir Iy N va P.

Nong d6 céc chat 6 nhidm trong nudc thai cua dy an c6 thé thay doi, dao dong
tly vao thoi diém hoat dong khac nhau.

Tu dong hoa qui trinh van hanh, phuong phap van hanh cua hé théng don
gian, phu hop véi diéu kién Viét Nam.

Han ché thap nhét céc thao tac thu cong, thao tic dong mé van, tit mo dong co
nham dé tang tudi tho thiét bi.

Cong nghé xu Iy tién tién, chi phi van hanh thap.
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3.2. Pé xuit phuwong an xir ly
3.2.1. Phwong an 1 Nudc thai
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3.2.2. Phuong an 2
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3.3. Thuyét minh quy trinh cong ngh¢
3.3.1. Phwong an 1

Nudac thai sinh hoat cia cong nhan sau khi st dung xong sé duogc thai ra va
dugc dan ra thiét bi chin rac (SCR) nham loai bo cac loai rac co kich thuéc 16n dé
bao vé cac cong trinh phia sau va rac nay sé duoc thai bo hgp vé sinh. Nudc sau khi
qua song chan réac s& duoc thu gom tai bé gom (TK-01). Tai day nuéc s& dugc bom
WBO01A/B bom thang 1&n bé diéu hoa(TK-02). Muc dich cua bé diéu hoa trong Xt
ly nuéc thai 1a giam bot sy dao dong caa ham luong cac chat ban trong nudc do qué
trinh san xuét thai ra khong déu. Tiét kiém hoa chat dé trung hoa nuéc thai .Giit on
dinh lwu luong nude di vao cac cong trinh xir Iy nuéc tiép sau. Lam giam va ngin
can luong nuéc c6 ndong d6 cac chat doc hai cao di tryc tiép vao céc cong trinh xu ly
sinh hoc. Sau d6 nuéc dugc bom vao bé diéu chinh pH (TK-03) dé thuc hién qué
trinh diéu chinh pH tir 7.8-8.5 cho phil hop véi cac cdng trinh xtr Iy phia sau.

Sau khi nudc duge bom vao bé TK-03 nudc thai s& tu chay vao bé sinh hoc
thiéu khi Anoxic (TK-04) dé phan hay cac chat hitu co khé phan huy va thuc hién
qua trinh khu nitrat . Tai bé TK-04 c6 lap dat may khudy chim dé khudy tron nudc
dé duy tri diéu kién thiéu khi va gidp khi N, d& dang thoat 1én khoi mat nuéc. Sau
d6 qua bé Aerotank (TK-05) khudy tron déu nuéc thai voi bun hoat tinh lo liing nho
thiét bj sut khi 12 cac dia phan phdi khi dit dudi day bé dong thoi khuéch tan oxy
vao nudc dam bao cho diéu kién phan huy hiéu khi xay ra. Ngoai ra bé TK-05 con
lip dat bom, dudng dng dan hdn hop nuéce bun vé bé TK-04 dé tiép tuc nitrat hoa.

Sau khi qua bé TK-05, nudc thai c6 lan bun duge dua qua bé ling trong
luc(TK-06), dé tach bun, tiép dén nudc sach chay qua bé khtr tring (TK-07) dugc
khtr bang dung dich clorine c6 nong do 2%. Nudc sau khi qua bé khir trung d4 dat
QCVN 40:2011 loai A duoc dua ra ngudn tiép nhan.

Bun tir bé ling (TK-06) mot phan duoc dua tuan hoan tro lai bé Anoxic (TK-
04), mot phan dua vao bé nén bun (TK-08) Bun tir bé bé nén bun dugce bom vao
may ép bun, bun nay co thé ding l1am phan bon

Nudc tach ra tir bun trong nén bun chay tuan hoan vé bé tiép nhan dé xu ly

tiép.
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3.3.2. Phuong an 2

Nudac thai sinh hoat cia cong nhan sau khi st dung xong sé duogc thai ra va
dugc dan ra thiét bi chin rac (SCR) nham loai bo cac loai rac ¢ kich thuéc 16n dé
bao vé cac cong trinh phia sau va rac nay sé duoc thai bo hgp vé sinh. Nudc sau khi
qua song chan réac s& duoc thu gom tai bé gom (TK-01). Tai ddy nuéc s& dugc bom
WBO01A/B bom thang 1&n bé diéu hoa(TK-02). Muc dich cua bé diéu hoa trong Xt
ly nuéc thai 1a giam bot sy dao dong caa ham lugng cac chat ban trong nudc do qué
trinh san xuét thai ra khong déu. Tiét kiém hoa chat dé trung hoa nugc thai .Giit on
dinh lwu luong nude di vao cac cong trinh xir Iy nuéc tiép sau. Lam giam va ngin
can luong nuéc c6 ndong d6 cac chat doc hai cao di tryc tiép vao cac cong trinh xu ly
sinh hoc.

Sau d6 nudc thai duge bom qua bé SBR (TK-03), tai day, khi duoc thdi lién
tuc trong mét thoi gian nhat dinh (trong 1 mé), tir dudi 1&n theo mét hé théng sut khi
khuéch tan va hoa tan oxy vao nudc. Trong diéu kién suc khi lién tuc, vi khuan hiéu
khi s& oxy hoa cac hop chit hitu co c¢6 trong nudc thai, mdi bé SBR 1a mét chu ky
tuan hoan bao gém: lam day, suc khi, lang, xa nuéc, nghi

Tai giai doan khudy tron, tao phan @ng sinh héa giira nuéc thai va bun hoat
tinh bang suc khi hozc 1am thoang bé mit cap oxy vao nuéc va khudy tron déu hdn
hop, qué trinh nitrat hoa dugc thuc hién

Giai doan lang trong nudc, khi khéng ¢ oxy hién dién, nitrat s& tré thanh tac
nhan dién tir va phan @ng sinh hoa hiéu khi s& 1am giam nong di¢ chat nén. Sauk hi
thao nudc trong phan trén cua bé ra ngoai, bé s& cho doi dé nap thém meé mai. Bé s&
khtr duoc c4c chat chira nito, phot pho.Lwong bun sinh ra s& duoc bom t6i bé nén
buin (TK0-05)

Sau khi qua bé TK-03, nuéc sach chay qua bé khir tring (TK-04) dugc khur
bang dung dich clorine c6 nong do 2%. Nudc sau khi qua bé khir tring d3 dat
QCVN 40:2011 loai A duoc dua ra ngudn tiép nhan.

Bun tir bé bé nén bun TK-05 dugc bom vao may ép bun, bun nay c6 thé dung
lam phan bon

Nudc tach ra tir bun trong nén bun chay tuan hoan vé bé tiép nhan dé xu ly

tiép.
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3.4. Du kién higu suat xir ly
3.4.1. Phuong an 1:

Bang 3.2 Du kién hiéu suat xir Iy phuong an 1

Chitieu | Dauvao (mg/l) cong trinh Hiéu qua % | DPau ra(mg/l)
COD 400 4 384
BOD 250 4 240
TSS 146 Song chan rac 4 140

N 60 0 60
P 12 0 12
COD 384 5 364,8
BOD 240 5 228
TSS 140 Bé diéu hoa 0 140
N 60 0 60
P 12 0 12
COD 364,8 90 36,48
BOD 228 90 22,8
TSS 140 Anoxic+aerotank 0 140
N 60 90 9
P 12 90 1,2
COD 36,48 0 36,84
BOD 22,8 0 22,8

TSS 140 Lang ding 70 42
N 9 0 9
P 1,2 0 1,2
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3.4.2. Phuong an 2

Bang 3.3 Du kién hiéu suat xir Iy phuong an 2

Chitieu | Dauvao (mg/l) Cong trinh Hiéu qua % | DPau ra(mg/l)
COD 400 4 384
BOD 250 4 240
TSS 146 Song chan rac 4 140

N 60 0 60
P 12 0 12
COD 384 5 36,48
BOD 240 5 228
TSS 140 Bé diéu hoa 0 140
N 60 0 60
P 12 0 12
COD 364,8 90 36,84
BOD 228 90 22,8

TSS 140 SBR 95 7
N 60 90 9
P 12 90 1,2

3.5. Uu nhwrge diém ciia tirng phwong 4n

Bang 3.4 Bang so sanh wu nhugc diém cua timg phuong an

TIEU CHI PHUONG AN 1 PHUONG AN 2
Phuong an 1 sir dung Phuong an 2 sir dung
KY THUAT cong nghé thiéu khi+hiéu khi | cong nghé hiéu khi dang
truyén thong. mé¢ SBR.
-Cong nghé dé thyc hién. -Cong nghé moi rat
-Chi phi van hanh thap va bao | thich hop cho xu 1y hiru
UU PIEM tri thap. co nong do cao
-Linh hoat ting giam ndng @ | -Phéan g theo mé,
bun hoat tinh thGng qua dong dam bao t6i wu thoi gian
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bun tuan hoan.

-Két hop 1am viéc v6i bé ling | -Khéng can tuan hoan bin

cho hiéu qua tbi uu.

GVHD: TS. TRAN THI KIM ANH

luu nude.

NHUOC PIEM

-Duy tri nong do ban
trong bé I6n dé thich hop

Véi tai trong hitu co.

- Can phai lién tuc tuan hoan

bun hoat tinh vé Anoxic

- D& séc tai hitu co.

-Trinh @6 van hanh cao.
-Luu bun gia, hoat tinh
kém, do tro cao, dé phat
sinh VSV dang soi.

Qua trinh lang dién ra
trong bé ma tudi bun gia
dé sinh ra cac chung vi
sinh vat dang soi lam noi
bun.

Can thyc nghiém van
hanh @ xac dinh lai cac
khoang thoi gian thich
hoc cho ting pha sau khi
hoan thanh xay dung.
Céac hang muc xu ly ¢
sau bé SBR day theo
dang mé 1am tang kich

thuoc.
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CHUONG 4 TINH TOAN CONG TRINH PON VI

4.1. Tinh toan luu lwgng nwéc thai

Luu lugng trung binh nuéc thai cia khu dé thi: -Qf ., =500 m*/ng.d

+ Luu lugng trung binh gio:

s 500 _ 50 83 m¥h = 0,0057m%/s
’ 24

+Luu lugng trung binh giay:

~20,83x1000

— =5,8I/s
Qus 3600

GVHD: TS. TRAN THI KIM ANH

K- Hé sé khong diéu hoa chung cia nuéc thai theo quy dinh diéu 3.2 TCVN

7957-2008 c6 thé tham khao trong bang 4.1

Bang 4.1 Hé s6 khong diéu hoa chung vai luu lwong trung binh gidy

He s6 k Luu lugng nudce thai trung binh lit/s
khong diéu
hoa 5 10 20 50 100 300 500 | 1000 | >5000
K max 2.5 21| 1.9 1.7 16| 1.55 15 1.47 1.44
K min 038| 045| 05| 055 059| 0.62| 0.66 0.69 0.71

(Muc 3.2 TCXDVN 31-2008)

Vi Q=58 IIs, tra bang ta c6 thé tim dwoc K¢,=2,41
Luu lugng gio nho nhat Q' =QP x K™ =20,83x0,39=8,1 (m*/h)
Luu lugng gidy max: Q% =Qj xKI™* =58x2,41=13.98 (l/s)

Luu lugng gidy min: Q'  =Q

min.s min.h

:3,6=8,1:3,6=2,25 (I/s)

4.2. Song chan réac

Bang 4.2 Céc thdng sé dau vao dé thiét ké song chan réc:

Théng sb

Qnmaxs ma/ngd

COD, mg/l

BOD, mg/I

TSS, mg/l

500

400

250

146
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A=A
; / ;

Hinh 4.1 Song chan rac
4.2.2. Tinh toAn muong dian
Trudc khi vao bé tiép nhan thi nudc thai phai chay qua muong dan.
Dién tich tiét dién uot:

W - anax
v

Trong do:
Q3,05 12 Iuu luong nudce thai trung binh, Q5,4 = 0,01398 m%/s
v: 1a van téc chuyén dong cua nudc thai truéc song chin rac, chon v = 0.6 m/s
(Nguon: GS.TS Lam Minh Triét,2008, X Iy nwéc thai dé thi va cong nghiép tinh
toan, NXB DHQG, TPHCM, trang 446)

s 0,01398
W - Qmax -
v 0.6

=0.03 m?

Chon chiéu rong ciia muong dan 1a B,=300 mm = 0.3 m
Do sau muc nudc trong muong dan:

W 0,03
hj=—=——-=0,1 m, chon h;=100 mm
B, 03

4.2.3. Song chan réac

4.2.3.1. Chirc nang

Song chan rac ¢ nhiém vu tach cac loai rac ( chu yéu la rac hiru co) va tap
chat tho c6 kich thudc 1on trong nudc thai trude khi dua vao cac cong trinh xir ly
phia sau. Day 13 cong trinh dau tién trong xa ly nuéc thai.
4.2.3.2. Tinh toan

Chon song chan rac véi phuong phép 14y réac thi cong

S6 khe hé cua song chan rac:
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_ Qs,max

vxlxh

x K

(Nguon:GS.TS Lam Minh Triét, 2008, Xu ly nuegc thai dé thi va cong nghiép, NXB
DHQG, TPHCM, trang 113 )

Trong do

n: S6 khe ho

Qs.max : Luu lugng 16n nhét nude thai theo gidy

v: Van téc nude chay qua song chan, v = 0,6 m/s ( ddy trung binh tir 0.6 dén 1
m/s)

I: Khoang cach giira cac thanh chan, | = 0,020 m (15-20mm) (Nguon: GS.TS
Lam Minh Triét,2008, Xt Iy nuéc thdi dé thi va cong nghiép, NXB PHQOG, TPHCM,
trang 446)

K: Hé s6 tinh dén mic do can tré dong chay do hé thdng cao rac, K= 1,05

h: Chiéu sau ngap nudc trong muong dan, h = 0,2m

_ Qsmax x _ 0,01398

>n= =——"_x1,05=12 = chon s khe h¢ =12 => c6 11
vxIxh 0,6%0,02%0,1

thanh

Chiéu rong song chin rac
Bs = sxn + (1xn)
Trong do
s : Bé day cua song chan, s = 0,015 m (5 - 15 mm)
= B, =0,015%x12+ 0,02x11=0,4 m

Chon B, = 0,4
Tén that &p luc & song chan réac
2
hS = f XV;;X xKl
Trong do

Vinax © VAN tdC cuia nude thai trudge song chin rac v=0,6 m/s
K1 : Hé sé tinh dén su ton that do vuéng mic & song chan, K, = 3 ( 2- 3)

&: Heé s6 stic can cuc bd cua song chin duoc xac dinh theo cdng thirc

§ = Bx (?)4/3 X sin a
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o : Goc nghiéng caa song chin so véi dong chay, a = 30°

B : Hé sé phu thuoc vao tiét dién ngang caa song chan chon theo bang 4.3

Bang 4.3 Hé s6 p dé tinh sirc can cuc bo cua song chin

Tiét dién cua thanh a b c d e

Hé s6 B 2,42 1,83 1,67 1,02 0,76

(Nguon: GS.TS Lam Minh Triét,2008, Xu Iy nuéc thai dé thi va cdng nghiép,

NXB DHQG,TPHCM, Trang 119)

B b S ot IO e A S

e,

lﬁjf"' - =
(b) (c) @ (<)

Hinh 4.2 Cac dang thanh chan rac
Tur bang 4.3= =2,42

4/3
= & =2,42x (%) x $in 60 = 1,42
_ 0,6% _
= h,=142 x5 -x1,05=0.02m

Chiéu dai phan mo rong trude thanh chan réc L,

B. B
|_1: -

2tgo

Trong do:

Bs : Chiéu rong ciia SCR Bs=0,4 m
Bm: Chiéu rong cua muong dan B,,=0,3
0: Goc nghiéng chd mé rong, 6 = 20°

oL = 0403
17 o920

=0,13m. Chon L; =200 m

Chiéu dai phan mo rong sau song chan

LZ:LZ—lz%:o.lm

Chiéu dai xay dung cta phan muong dé lap dit song chan
L=L;+L,+L,=0,2+0,1+1,5=1,8 m
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L: Chiéu dai muong dit SCR, chon Ls = 1,5 m Chiéu sau xay dung cua

muong dat song chan rac(Nguon: GS.TS Lam Minh Triét,2008, X ly nuéc thai dé
th; va cong nghiép, NXB PHQG, TPHCM, Trang 119)
H=h,+ hs + hp,
Trong do:
h;: 12 d6 sdu nude & chan song chan rac, hy= 0.1 m
h,: 12 ton that &p luc qua song chén réc, hy = 0.034 m
h,y: & chiéu cao bao vé, hy, = 0.5 m
H=h+hs+h,=01+0.034+05=0.634m
Ham lwong BOD va SS sau khi qua song chan rac
SS =SS x (1- 0,04) =146 x 0,96 = 140 mg/I
COD = CODx(1- 0,04) = 400x 0,96 =384 mg/l
BOD = BOD x( 1 -0,04) = 250x0,96 = 240 mg/|

Bang 4.4 Thong s6 thiét ké song chan rac

Cac thong s6 Gia tri Pon vi
TT
1 | S6 khe ha, n 12 Khe
2 | Chiéu rong song chan rac, Bs 400 mm
3 | Bé day cua thanh song chan, S 0,015 mm
4 | Khoang céch gitra thanh chan, b 0,02 mm
5 | Gdc nghiéng song chan rac, a 60 Do
6 | Chiéu dai phan mé rong trude thanh chan, L, 200 mm
7 | Chiéu dai phan mé rong sau thanh chan, L, 100 mm
8 | Chiéu dai xay dung phan muong, L 1800 mm
9 | Chiéu cao xay dung phan muong, H 634 mm
4.3. Bé tiép nhan

Bang 4.5 Céc thdng sé dau vao dé thiét ké bé:
Thong s6 | Qmax, m>/ngd | COD, mgl/l BOD, mg/l | TSS, mg/l

500 384 240 140

4.3.2. Tinh toan kich thuéc bé
Thé tich tiép nhan:
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Vb:Q,’;u-n><t:8,1><%:5m3
Trong do:

t 1a thoi gian luu nudc, chont = 30 phat

Chon chiéu sau hitu ich h = 2 m, chiéu cao an toan lay h; = 0,5 m. Vay chiéu
sau tong cong:

H=2+05=25m

Dién tich mat bang bé:

|74

A=Y=2-95m?
H 2

Chon chiéu rong bé W=2m

Chidu dai bé L=+ = % =1,25m, chon L = 1,5m

Thé tich thuc xay dung cia bé: W, =2 x 15x% 2,5=75m?
4.3.3. Tinh toan bom

Luu lwong cin bom: Qmax = 50 m*/h = 0,83 m*/phit=0,0183 m*/s

Cot &p bom H=7 m

Cong sut cua bom:

_ QPax*xH%1000

b 1021

Trong do:

n: 1a hiéu suat caa bom, n = 0.7 - 0.9. Chonn = 0.7

_ QShaxxHx1000_ 0.0138%7x1000
~102xn 102x07

=15 KW

Np

=> Chon bom TSURUMI 50B2.758S, cong suat 0,75KW, cot 4p 9m. hong xa
50 mm
=> chon 2 bom
Hiéu qua loai bo COD, BOD
COD = (1 -0.05)=384 = 364,8 mg/l
BOD = (1 - 0.05)x240 = 228 mg/I
Bang 4.6 Thong s6 thiét ké bé tiép nhan

TT | Céc thdng s6 Giatri | bonvi
Thoi gian luu nuéc, t 30 Phat
Kich thudc cua bé | Chiéu dai, L 2000 mm
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Chiéu rong, B 1500 mm

Chiéu cao, h 2000 mm

Chiéu cao xay dung, H 2500 mm
Thé tich xay dung cua bé, W, 7,5 m°
Puong kinh 6ng dan nuéc thai D 50 mm

4.4. B¢ diéu hoa
Bang 4.7 Céc théng sé dau vao dé thiét ké bé
Thong s | Q, m*/ngd | COD, mg/I BOD, mg/I TSS, mg/l

500 364,8 228 140

4.4.2. Kich thwéc bé diéu hoa
Chon thoi gian luu nudc trong bé diéu hoa 1a chon t = 6 gio (Thoi gian luu
nudéc trong bé diéu hoat = 4 - 8 gio)
Thé tich caa bé diéu hoa: W = Q[ . xt =50 x 6 = 300 m*
Chon chiéu cao cua bé 1a 5m => chiéu cao xay dung cua bé 12 5,5 m
=>A=22=60m
Chon chiéu dai 10 m => chiéu rong R=6 m, chon R=6 m
Vay kich thuéc cua 1 bé can xay dung: V,q = 10 x 6 x 55 =330 m*
4.4.3. Tinh toan hé théng dia, 6ng phan phai khi
Chon khudy tron bé diéu hoa bang hé théng may thoi khi. Lwong khi nén can
thiét cho thiét bi khuay tron:

Qkni = RxW,
Trong do:
R: 1a tbc do khi nén, chon R = 15 (I/m%.phat) (Téc do khi nén 10 — 15
I/m*.phut)

W,: 1a thé tich thuc té caa bé diéu hoa, W, = 10x6x5.5 =330 m°

Qkni = RxW, = 15 x 330 =4950 I/phut = 82,5 I/s=297m%/h

Luu luong khi trong 6ng phan phéi chinh: Qi = 0.088 m*/s

Van téc khi trong dng dan khi dwoc duy tri trong khoan 10 — 40 m/s (Theo
muc 6.39 - TCXDVN 51:2008). Chon v, = 10 m/s.

Puong kinh éng dan khi chinh:
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4%Qkhi 4x0.088
Dc = = =0.89m
c \[T[kahf %10

Chon dudng kinh dng dan khi chinh 1a éng inox c6 Dc = 90 mm

Tinh lai van toc 6ng dan khi chinh:

_ Qkni _ 0.088 _ 3. _ 5 x A ‘A An 2 A £
¢ = 7xDZ = n><04.092 = 13,83 m®/s => Thoa man diéu kién van toc trong ong
4

Véi dién tich day ctua bé 10 x 6 m, dng phan phéi chinh dat doc theo chiéu dai
cua bé, mdi 6ng cach nhau 1 m, va éng dit cach tuong ciing 1 m.

Chon s6 6ng nhanh dan khi, N, = 12 9 éng

Luu lugng trong 6ng dan khi nhéanh:

; 0.088
Q= —Q‘:“ ==, —=001m’s

Puong kinh éng dan khi nhéanh:

n
Dy = (kb o (X001 _ ) has
" TIXVKhi Tx10 .

Chon dudng kinh dng dan khi nhanh 1a éng inox c6 D, = 35 mm

Tinh lai van toc 6ng dan khi nhanh:

QL 0.01 Y. .
= nxkg‘; = ————=10,39 m*/s => Théa mén diéu ki¢n van téc trong 6ng
n - -
4 4

Chon thiét bi khuéch tan khi: dia thoi PermaCap Medium 3/4", duong kinh
cta dia D = 127 mm, cudng do thdi khi 0 — 13 m*/h, chon 1a 150 I/phdt = 2.5 I/s

Do sau ngap nudc cua dia phan phdi khi ldy theo chiéu cao hitu ich cua bé, h =
5Sm

Sb dia phan phdi trong 1 bé:

_ Qgk _ 0.088x10°
T 25 25

= 35,2 dia

. . . 36 .
Vay so dia trén 1 6ng nhanh cua bé = . 4 dia => Chon 4 dia trén 1 ong
4.4.4. Tinh toan may thoi khi
Ap luc can thiét cho hé théng phan phéi khi duoc xac dinh theo cong thic:
Hy=hg +he+he+H
Trong do:
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hg: 12 t6n that ap luc do ma sét doc theo chiéu dai tén dudng dng dan

h: 12 ton that &p luc cuc bo, hy + he < 0.4 m. Chon hy +h, = 0.4 m
hs: 12 ton that qua thiét bi phan phdi, h < 0.5 m. Chon h;= 0.5 m
H: 1a chiéu cao hitu ich cua bé diéu hoa, H=5m
Hi=hg+h,+hf+H=04+05+5=59m

Ap lyc khong khi:

1033+ Hyy _ 10.33 + 65,9
1033 1033

=1.57 atm

Cong suat may thoi khi:

_ 34400%(P%29 — 1)xQgps

N
102x7

Trong do:
P: 1a ap lyc khong khi, P = 1.57 atm
Quni: 14 Tuu lwong khi, Quni = 0.088 m/s
n: 1a hiéu suat may thoi khi, n =0.7-0.9. Chonn =0.8

34400%(P%2° — 1)xQpp; 34400%(1.57%2° — 1)%x0.088
Ny = ( )*Qkhi _ ( ) =51 KW
102%7 102%0.8

Chon may théi khi:
Trong do:

P: 1a ap lyc khong khi, P = 1.57 atm
Quni: 14 Tuu lwong khi, Quni = 0.088 m/s
= Chon may thoi khi Tsurumi Aerator 32RSR 50, cong suat 3 KW
= Chon 2 may thoi khi

4.4.5. Tinh toan bom
Luu lwong can bom: Qy, = 20,83 m*h = 0,0057 m%/s
Cot &p bom H =7 m
Cong sut cua bom:

_ Qfp*<H%1000

b 102x7

Trong do:
n: 1a hiéu suat caa bom, n = 0.7 - 0.9. Chonn = 0.7

_ Qip*xH>1000_ 0.0057%7x1000

N
b 102x7n 102%0.7

=0.6 KW
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=> Chon bom TSURUMI 50B2.4S, cong suat 0,4 KW, cot 4p 9m. hong xa 50

mm

=> chon 2 bom

Hiéu qua loai bo COD, BOD

COD = (1 - 0.05)x 364,8 = 346,56 mg/l

BOD = (1 - 0.05)228 = 216,6 mg/l

Bang 4.8 Thong s6 thiét ké bé diéu hoa
Cac thong s6 Giatri | bon vi
TT
1 Thoi gian lvu nudc cua bé diéu hoa, t 6 Gio
2 S6 luong bé 1 Bé
Chiéu dai, L 10 m
7 Chiéu rong, B 6 m
3 Kich thuge be Chiéu cao hitu ich, H 5 m
Chiéu cao xay dung, Hyq 5,5 m

4 Thé tich xay dung cua bé, W, 330 m°
5 Cong suat may thoi khi, Ny 3 KW
6 Puong kinh 6ng dan khi chinh, D¢ 90 mm
7 Puong kinh 6ng dan khi nhanh, D, 35 mm
8 Puong kinh 6ng dan nudc thai, D 50 mm
9 Cong suat cua bom, Ny, 0,4 KW
4.5. Bé diéu chinh pH

4.5.1. Tinh toan kich thuéc bé
Thoi gian lvu nudc trong bé : 30 phut
QrpXHRT _ 20,83x30

—_ 3
50 50 =10,5m

Thé tich bé : V =

Chon chiéu cao ctiabé laH =2 m
Chiéu cao bao vé h,,= 0,5
, VvV 10,5
= Diéntichbé A=—=—"=525m’
H™ 2
Chon chiéu dai L=3m

A 525

= Chiéu rong bé W = T =5 = 1L75m, chon W=2m
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Vay thé tich thuc khi xay dung bé: V=2m x 3m x 2,5m

4.5.2. Tinh toan hrgng hoa chat
Luu lwong thiét ké : Q=500m®/ngay dém
pH vao=5.9
pH trung hoa=8
K=0,0000099 mol/l
Khéi luong phan tir NaOH=40g/mol
Nong d6 dung dich NaOH=30%
Trong lugng riéng cua dung dich =1.33

N .. 0,0000099%x40%20,83x1000
Liéu lugng cham vao =0,021/h
30%1.33%10

Liéu ding hang ngay : 500% (40 x (107%° + 1078) x 103) = 25,3 g/ngay =
0,25kg/ngay
Chon bom dinh lwgng hdng Doseuro , SMC 210 02 AAE, cong suit 2 I/p
Ong dan hoa chat D=15mm
A: Phuong an 1

4.6. Anoxic —Aerotank
4.6.1. Nhiém vu

Véi luong vi sinh vat c6 trong bun hoat tinh, ¢ diéu kién thiéu khi, cac vi sinh
vat hoat dong, chung chuyén hoéa nitrat thanh nito tu do 1am giam luwong nito c6
trong nudc thai.

Ngoai ra, dé khtr nitrat, vi sinh vat khtr nitrat con sir dung mot luong hitu co
cho qua trinh khir nitrat. Nhu vay, viéc dit bé thiéu khi trudc bé hiéu khi s& giam
nhu cau oxy cho bé thiéu khi

4.6.2. Tinh toan
4.6.2.1. Thong sé dau vao bé thiéu khi —hiéu khi
Bang 4.9 Thong sé dau vao bé anoxic
Q, m*ngd | COD, mg/l |BOD, mg/l | TSS, mg/l | TKN P

500 346,5 216,6 140 52 12

Ham luong bun hoat tinh trong bé hiéu khi va bé thiéu khi MLVSS:1500-
4000 mg/l, chon X=3000 mg/I
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Cac gié tri chon

DO=2 mg/l

pH=7,5

t=20°C

Koz= 1mg/I

Mat d6 ban hiru hiéu (SKHH)=0,75 bun téng

- Can bang khdi lugng bun tuan hoan tai bé thiéu khi
(Q+Qir+Qr)XX=QrXX+QrXX;

Vi

IR: ty s6 tuan hoan bén trong, chon IR=3 (IR=2-4)

Qir=Q x IR=500 x 3 = 1500

(500+1500+Qg) x 3000 = 1500 x 3000 x Qg x 8000

= Qr=300

Ham luong ban trong tuan hoan Xg= 8000-10000 mg/l, chon Xz=8000 mgSS/I

Ty sb tuan hoan bun

300 _

R= 500 =0,6
Bang 4.10 Céc chi sé dong hoc cho vi sinh di dudng ¢ 20°
Chi s6 Tén goi Pon vi Gia tri
K Hang sb tiéu thu co chat riéng d?! 5
K Hang s6 ban van téc mg/l 60
Y Hiéu suat sinh khoi SKHH/NH,*~N | 0,6
Kps Hang sé phan hity noi sinh d? 0,06

(Bang 9-6, PGS.TS Lé Vin Cat, Xir Iy nuéc thdi giau hop chat Nito va
Photpho, nha xudt ban khoa hoc ti nhién va cong nghé, trang 287)

Bang 4.11 Céc chi sb dong hoc vi sinh ty dudng ¢ 20

Chi s6 Tén goi Pon vi Gia tri
Kn Hang sb tiéu thu co chat riéng d? 3

Kn Hang s6 ban van téc mg/l 0,74
Y Hiéu suat sinh khéi SKHH/NHs+_N | 0,15
Kon Hang sé phan hity noi sinh d? 0,05
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(Bang 9-6, PGS.TS Lé Van CdtXwr Iy nuéc thdi gidu hop chat Nito va

Photpho, nha xudt ban khoa hoc ti nhién va cong nghé, trang 287)
4.6.2.2. Tinh toan cac thong sé can thiét cho quéa trinh thiét ké
Téng chat ran lo ing dong vao:
TSS =VSS+nbVSS+iTSS
Ham luong chat rin lo ling ¢6 kha nang phan hay sinh hoc trong dong vao:
Ta co ti sd %:0,8-0,9, ta chon ti s6 sb %:0,8
= VSS=0,8TSS=0,8x140=112 mg/I
Ham luong chat rin lo lang khdng c6 kha nang phan hity sinh hoc trong dong
VA0:

nbvss_

nbVSS .
Ta co: =0,1-0,3, ta chon ti s6 SO =0,1
S TSS

= nbVSS=0,1TSS=0,1x140=14 mg/I
Ham luong chat ran tro dong vao:
iTSS = TSS —(VSS+nbVSS)=140-(112+14)=14 mg/l

Téc dd tang trudng riéng caa vi sinh Nitrosomonas

RO 1-0.833(7,2 — pH
K02+DO( ' ( ! p )

K=y

(PGS.TS Lé Van Cat Xir Iy nuéc thdi giau hop chat Nito va Photpho, nha xudt
ban khoa hoc ty nhién va cong nghé. trang 288)
Trong do:

[ Toe d6 tang truong 16n nhat cua vi khuan Nitrat,(gVSS/gVSS.d)

= 0,47e0098(T=15)=( 47¢0:098(20-15)=0 77 (gVSS/gVSS.d)

Koz: Hang s6 bdo hoa mot nita dbi vai Oxi (mg/l), Ko,=1(mg/l)

n= 0,77%+2 (1 —0.833(7,2 — 7,5))= 0,526 (gVSS/gVSS.d)

Thoi gian luu bun t6i thiéu

Ap dung cong thic

1
a:Y X k' kp,N = ﬂ = kp,N

Trong do:
6.:: Thoi gian luu bun téi thiéu (ngay)
Y: Hiéu suat tang truong cua té bao (gSKHH/gNH,*.N)
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Ky Toc d6 phan hay noi bao (gVSS/gVSS.d)

1 1

Oce = n-kpN 0526005 2.1 (ngay)

Thoi gian luu bun thiét ké
0.=0..XAXP
Trong do:

A: hé sb an toan, chon A=2 (A=2-20)(PGS.TS Lé Van Cdt,Xir Iy nuéc thdi
giau hop chdt Nito va Photpho, nha xudt ban khoa hoc t nhién va coéng nghé ,
trang 284)

P: Yéu té dao dong muc d6 6 nhiém, P=1,2

0,.= 2,1 x2 x 1,2= 5,04 (ngay)

Thoi gian Ivu bun cua ca hé ( cua giai doan thiéu khi va hiéu khi)

0,=6. xF
Trong do:

F: Hé sb dic trung do sy dong gop cua giai doan xu Iy thiéu khi, né 1am ting
thoi gian luu té bao cua hé xir ly.

- 1 __ 1
1-Z 1-0,15

Z: Phan thé tich (ti 18) cuia bé thiéu khi trong khéi phan ting tong thé caa h¢, Z
thuong chiém 15-20%, chon Z=15%

0,=6,. x F=5,04 x 1,17= 5,9 (ngay)

Nong d6 chét hitu co dong ra:

=1,17

_ Kgx(1+kpsx6s) _ 60%(1+0,06%5,9)
0% (Ysxksxkps)—1 59%(0,6%5-0,06)—1

=5,52 mg/I

Luong chat nito can oxi hoa thanh nitrat:
NO = TKN = N — Ng
Trong do:
TKN: hop chét nito x4c dinh theo phwong phap Kjendahl (amoni va nito trong
hop chat hitu co) ciia dong vao, TKN=52mg/I
N: Nong d6 nito trong amoni sau xu ly

_ Knx(I+kpnxBc)  _  0,74%(1+0,05%5.04)
0cx(Ynxkn—kpn)—1  5,04%(0,15%3-0,05)—1

=0,91 mg/l
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Ng. Nong 6 amoni do vi sinh di dudng tiéu thu dé tong hop té bao

_Ysx(So=9)FN ., .
sk (1+kp.Ses) el N

Trong do:
S,: Nong d6 BOD ban dau (mg/l)
S: Nong dd BOD con lai sau khi ra khoi hé théng xa ly hiéu khi (mg/I)
Fn: Ti 1€ ham lugng Nito trong sinh khéi hitu hiéu (5-12%), chon F\=12%
Ky Hiéu suat phan hay noi bao (d™)
X.: Nong do sinh khdi hitu hiéu sau ling (chon X=20mg/l). Nong d vi sinh
hitu hiéu chiém 75% cua tong.

_0,6%(216,6—5,52)0,12
Sk (140,06%5,9)

+0,75 % 0,12 x 20 =13,02 mg/I

Viy luong chét nito can oxy héa thanh NO:
NO=TKN-N-Ng=52-0,91-13,02=38,07 mg/I
Tinh toan thé tich bé hiéu khi dap &ng oxy héa amoni

x0 Y. (S,—S
VH1:Q C X S( (0] ) +

L

( PGS.TS Lé Van Cat Xur Iy nuéc thai giau hop chdt Nito va Photpho, nha xudt
ban khoa hoc ty nhién va cong nghé, trang 285)
Trong do:

Vu1:Thé tich bé hiéu khi dap ung nhu cdu oxy héa amoni, m®

Q: luu luong can xt ly

Y=0,6

X,: ndng d6 chét ran tro, X, =14 mgl/l

So, S: 1an luot 14 ndng d6 chét hitu co trudc va sau xi Iy

_500%504 (0,6><(216,6—5,52)
H™ 3000 1+0,06%5,04

Tinh thé tich bé hiéu khi theo diéu kién khir BOD

) +14 =94 m®

Tbc do oxy hda BOD mg/l cho 1mg/l bun hoat tinh trong mot ngay
1 _ Y % K
0c = p d
1 1 1 1
p = " X (% + Kd): & x (54‘0,055):0,42

Trong do:
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K4: hé s phan hay noi bao (ngay -1), K4=0,02-0,1, chon K,=0,055

Y: hé s6 san lwong (mg bun hoat tinh/mg BOD), Y=0,4-0,8, chon Y=0,6

(PGS.TS Lé Van Cat,Xir Iy nudc thdi giau hop chat Nito va Photpho, nha xudt
ban khoa hoc ti nhién va cong nghé, trang 71)

Thoi gian can thiét khiae BOD

_V_So—S_216,6-5,52
NTQ  pX  0,42x3000

Thé tich bé hiéu khi oxy héa BOD
Vi, =Q% 0,=500%0,167= 84 m*< Vy, theo diéu kién nitrat hda
Vay chon thé tich bé hiéu khi theo diéu kién nitrat hoa

=0,167 ngay

Tinh toan loai bé phosphorus:
Can bang khéi lwong bun tuan hoan tai bé thiéu khi
Nong d6 P trong bé aerotank

_ QxP, _  500%12
Q+Q1+Q, 500+300+1500

=2,6 mg/l

in

Trong do:
P.: Nong do P dau vao bé thiéu khi
P: Nong do P dau ra bé thiéu khi chinh 1a ndng do dau vao bé hiéu khi
Pé tong hop té bao nudc thai co ti 1¢ toi wu BOD:N:P 13 100:5:1
Luong N dé tong hop té bao la 13,02 mgl/l
Viy luong P can sir dung 12 2,6 mg/I
( Bam bao du Photphorus cho nhu cau vi sinh di dudng)
Kiém tra ti s6 F/M va tai trong thé tich cua bé:
Chi sb F/M:

Trong do:
So: BODs dau vao
X: ham luong SS trong bé
0: Thoi gian luu nudce, 6 = 0,167 ngay = 4 gio

F_ 2166
M 0,167%3000

thiét ké bé (0,2-0,6)kg/kg.ngay)

=0,429 (gia tri ndy nam trong khoang cho phép cua thong s6

Trang 39



LUAN VAN TOT NGHIEP GVHD: TS. TRAN THI KIM ANH
(Xer Iy nuoc thai @6 thi va cdng nghiép — LAm Minh Triét, Nguyén Thanh

Hung, Nguyén Phuwréc Dan, trang 148)
Tbc do oxy hda cua bun hoat tinh

So—S_216,6—5,52
T B8X  0,168%3000

p =0,42 (mgBODs/mgbun.ngay)

Tai trong thé tich cua bé Aerotank

L_SOXQ_216,6><10_3><500
Y 94

=1,15 (kgBOD5/m3.ngay)

Gia tri ndy nam trong khoang théng sé cho phép khi thiét ké bé (0,8-1,92
kgBODs/m®.ngay)

(Xer Iy nuoc thai @6 thi va cdng nghiép — Lam Minh Triét, Nguyén Thanh
Hung, Nguyén Phuréc Dan, trang 148)

Tinh toan giai doan khir nitrat

Tinh toan nong d6 nitrat quay vé bé thiéu khi tir cac dong tuan hoan:

NOxQ

3__N:(Q+Q1+Qz)
(PGS.TS Lé Van Cat Xir Iy nudc thdi giau hop chat Nito va Photpho, nha xudt

NO

ban khoa hoc ty nhién va cong nghé, trang 285)
Trong do:
NOs. N: Nong d nitrat dau ra bé hiéu khi (mg/I)
NO: Nong d¢6 amoni can oxy hoa thanh Nitrat (mg/l)
Q: Luu lugng nudce thai vao hé (m®/ngay)
Q:: Luu lwong bun tuan hoan, chon Q;=0,6Q
Q,: Luu luogng tuan hoan cua hdn hop bun- nuéc tir bé hiéu khi sang bé thiéu

khi Q,=3Q
,07

38
NOs;._N e 8,3 mg/l

Tinh ham luong nitrat can loai bo trong giai doan xt Iy thiéu khi:
Tinh luong oxy hoa tan (DO) tuong duwong vai nitrat tir dong tuan hoan nitrat:
(NO3z-_N)=0,35xD0Ox%Q),
(PGS.TS Lé Van Cat Xir Iy nudc thdi giau hop chat Nito va Photpho, nha xudt
ban khoa hoc ty nhién va cong nghé, trang 285)
Vi
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DO: nong do oxy hoa tan trong bé hiéu khi, DO=2mg/I
(NO3-_N)=0,35%2x1500 =1050 (g/ngay™)

Tinh luong nitrat tir dong tuan hoan bén trong va tuan hoan bin vé bé thiéu

Khi:

M(NOs N)=(Q:+Q,)(NO;_N)=3,6x500x8,3=15030 (g/ngay™)

(PGS.TS Lé Van Cat,Xur Iy nuoc thai gidu hep chat Nito va Photpho, nha xudt
ban khoa hoc ti nhién va cong nghé, trang 285)

(Nong do nitrat sau xir ly tir bé hiéu khi bang nong do nitrat tuan hoan vé bé
thiéu khi)

Tinh luong nitrat can tuan hoan vé bé thiéu khi bang tong luong nitrat tuan
hoan tir hai dong tuan hoan va luong oxy twong duong nitrat tir dong tuan hoan
nitrat:

TM(NO5_N)=M(NO3- N)+(NO; N),;=15030+1050=16080 (g/ngay™)

Thé tich bé thiéu khi V dap tng khir nitrat va oxy hoa chét hitu co

_TM(NO3_N)-0,035,Q%1,06772%_16080-0,03%216,6%500%1,0620720

=14,74
0,29%xXx%1,06T—20 0,29%3000%1,0620-20

Vr

m3

Chon V;=15 m®

(PGS.TS Lé Van Cat Xir Iy nudc thdi giau hop chat Nito va Photpho, nha xudt
ban khoa hoc tw nhién va cong nghé, trang 28)

Luong bun thai dugc tinh trén co sé vi sinh di dudng

YS(SO_S)

= Clign, X0

0,6%(216,6—5,52)

_ -
140,06%5.9 + 14) x 500=53768 (g/ngay™)

Ta c6 trong luong riéng cua bun thai 1020 kg/m®
Do 4m cua bun 1a 98%
Thé tich ban sét trong bé ling duoc bom thai bé hang ngay

_ 53768
71020%(1—0,98)

b =263m°

Thoi gian luu té bao 6, dé so sanh thoi gian luu té bao gia thiét 6,

8, X(VH+VT):3000x(94+15):6’08ngay

Py 53768

Gia tri 8, cao hon gia trj gia thiét 6; Ia:
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80875239 <10% thda man

(PGS.TS Lé Van Cat Xir Iy nudc thdi giau hop chat Nito va Photpho, nha xudt
ban khoa hoc ty nhién va cong nghé, trang 286)
4.6.2.3. Xac dinh kich thuéc bé:

> Kich thuéc bé thiéu khi

Thé tich bé thiéu khi 15 m’

Chon chiéu cao hitu ich cua bé H=3 m

Chiéu cao bao vé h=0,5m

Dién tich mat bang ciabé LxB=4mx 1,5 m

Kich thuéc xay dung thuc cia bé: L x B x H=3,5m x 1,5 m x 3,5m

> Kich thuéc bé hiéu khi

Thé tich bé hiéu khi 94 m®

Chon chiéu cao hitu ich caa bé H=3m

Chiéu cao bao vé h=0,5m

Dién tich mat bang ciabé Lx B=8mx 3,5 m

Kich thuéc xay dung thuc cia bé: L x B x H=8 m x 3,5m x 3,5m
May khudy chim trong bé thiéu khi

Ning luong khudy tron can thiét: 10W/Im® nudc thai

Thé tich nudc thai trong bé thiéu khi: V1«=94 m®

Nhu vdy niang luong khudy tron can thiét:

N=94 x 10 =940 W=0,94 kW

May khuay chim Tsurumi MR3012EC

Cong suat 1,5 kW, duong kinh canh khuay 300 mm
Tinh toan hrgng Oxy can thiét cho bé hiéu khi

Luong oxy can thiét dap wng oxy héa amoni va chat hiru co (BOD) trong bé
hiéu khi duoc tinh

OC=CBOD+NOD-DOC
Trong do:

CBOD-nhu cau oxy dé oxy héa BOD

NOD- nhu cau oxy dé oxy hda amoni
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DOC-luong oxy tiét kiém duoc do phan chat hitu co sir dung dé khir nitrat, c6
thé bo qua khi tinh toan thiét ké, DOC=0
CBOD=Q[(1-1,42Y5)(S¢-S)]+1,42p XV
=500[(1-1,42x0,6)(216,6-5,52)]+1,42x0,06x3000x94
=36,64 kgO,.d™
NOD=4,75 x NO x Q = 4,57 x 38,45 x 500= 87,85kgO,.d™
Viy luong oxy can thiét cho qué trinh hiéu khi
OC=CBOD+NOD= 36,64+87,85=125 kgO,.d™

Tinh lrgng khong khi can thiét
Luong khong khi can thiét

0C;

Q=5 % f (m°/ngay)

Trong do:

OC:: Luong oxy can thiét theo dktc cua phan tng ¢ 25°C

f: Hé s6 an toan thuong lay 1,5-2, chon f=2

OU= Ou x h : cdng suat hoa tan oxy vao nuéc thai cia thiét bi phan phéi tinh
theo gam oxy cho 1m® khdng khi

Ou: Cong suat hoa tan oxy vao trong nudc thai cua thiét bi phan phdi tinh theo
gam oxy cho 1m?® khong khi, & d6 sdu ngap nudc h=1m, cé thé chon theo bang 7-1
(Trinh Xuan Lai, Tinh toan thiét ké cac cong trinh xi Iy nueéc thai(2008) Nha xudt
ban xay dung, trang 112)Ou=7

h- 46 ngap nudc cua thiét bi phan phdi, do sdu cua bé H=3,5, d6 ngap nudc
H=3

Cong suat hoa tan cua thiét bj

OU=0u x h= 7 x 3=21 gO,/m*>.m

Luong khéng khi can thiét cung cap cho bé hiéu khi:

oc 94
Qkzo_Ut xt 0,021

X 2= 9047 m*/ngay=0,1 m*/s

Luu lwong khi trong ng phan phéi chinh: Quyi = 0.1 m¥/s

Van téc khi trong 6ng dan khi dwoc duy tri trong khoan 10 — 40 m/s (Theo
muc 6.39 - TCXDVN 51:2008). Chon v, = 15 m/s.

Puong kinh éng dan khi chinh:
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4%XQxhi 4x0.1
Dc = = =0.09 m
c \[T[kahf TtxX15

Chon dudng kinh dng dan khi chinh D¢ = 90 mm

Véi dién tich day cuia bé 8x3 m, 6ng phan phéi chinh dit doc theo chiéu dai caa bé,
cac dng dat tén gia d& cach day 20 cm

Chon s6 4ng nhanh dan khi, N, = 12 116ng, khoang cach dit dng: éng dit cach
tuong 0.5 m va cac 6ng cach nhau 0,7 m

Luu lugng trong 6ng dan khi nhéanh:

+ 0.1
QL = —Q‘:“ =—=0.009 ms

Puong kinh éng dan khi nhéanh:

4%Qppi _  [4%0.009
D, = = =0.027 m
" \[TL’Xvk}u’ Tx15 0.0

Chon dudng kinh éng dan khi nhanh D, = 30 mm

Tinh lai van toc 6ng dan khi nhanh:

Qpni _ 0.009 R Y .
0= b = — 7 = 12,73 m¥/s => Thoa mén diéu kién van toc trong éng
n - =
4 4

Chon thiét bi khuéch tan khi: dia thoi khi EDI, duong kinh cia dia D =273 mm,
cuong do6 thoi khi 120 I/phat = 2I/s

D6 sau ngap nudc cua dia phan phdi khi ldy theo chiéu cao hitu ich cua bé, h=5m
Sb dia phan phdi trong bé:

_ Qyk _ 0.1x103
S22

N

= 50 dia

. . . 50 .
Vay so dia trén 1 6ng nhanh cua bé = T 4.54 dia => Chon 5 dia trén 1 ong

Chon may théi khi cho bé hiéu khi
Luu luong khi trong 6ng phan phéi chinh: Qi = 0.104 m*/s
Ap luc can thiét cho hé théng phan phéi khi duoc xac dinh theo cong thic:
Hi=hy+h,+hs+H
Trong do:
hg: 12 t6n that ap luc do ma sét doc theo chiéu dai tén duong dng dan

h: 12 ton that &p luc cuc bo, hy + he < 0.4 m. Chon hy +h, = 0.4 m
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hy: 12 ton that qua thiét bi phan phdi, h < 0.5 m. Chon h;= 0.5 m
H: 1a chiéu cao hitu ich caa hiéu khi, H = 3m
Hi=hg+h,+hf+H=04+05+3=39m

Ap lyc khong khi:

_10.33 + Hyp _ 1033 +3,9
~ 1033 10.33

=1.37 atm

Cong suat may thoi khi:

_ 34400%x(P%29 — 1)xQgpg
kK 1027

Trong do:
P: la ap lyc khong khi, P = 1.37 atm
Quni: 1 Tuu lwong khi, Quni = 0.104 m/s
n: 1a hiéu suat may thoi khi, n =0.7-0.9. Chonn = 0.8

34400%(P%2% — 1)xQppi _ 34400%(1.3792° — 1)x0.104
Ny = ( )*Qkhi _ ( ) = 4.2 KW
102%7 102%0.8

Chon may théi khi:
= Chon may théi khi Tsurumi Aerator RSR 65mm , cng suat 3 KW
= Chon 2 may thdi khi
Tinh toan bom nwéc tuin hoan
ta c6 luu luong cua hdn hop bom tuan hoan tir bé hiéu khi vé bé thiéu khi la
1500m°/ngay
Luu lwong can bom: Qy = 1500 m*/h = 0,017 m*/s
CotapbomH=5m
Cong sut cua bom:

_ Qfp*<H>1000
°T 102xn
Trong do:
n: 1a hiéu suat caa bom, n = 0.7 - 0.9. Chonn = 0.7

_ QgpxH*1000 0.017%6%1000
T 102xn 102%0.7

b =1,42 kW

=> Chon bom TSURUMI KTV2-50, cong suat 2 kW, cot &p 20m. hong xa
100 mm
Tinh 6ng din nuwéc sang bé ling
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Van téc nudce ty chay v=0,3-0,9 m/s, chon v=0,6 m/s

Puong kinh 6ng dan nudc sang bé ling

4xQ 4%500
D,= [—= =0.11m
XV Al T%0,6%24%3600

Chon D,=110 mm
4.7. Bé lang drng

Sau khi qua bé thiéu khi-hiéu khi, nudc thai tiép tuc chay sang bé lang dung
dé lang bun hoat tinh, lvgng bun nay duoc rit khoi bé lang bang hé théng bom bun
va tuan hoan vé bé thiéu khi, bun du dugc dan vé bé nén bun. Hau hét chat hitu co
trong nudc thai da bi loai hoan toan. Tuy nhién ndng d6 bun hoat tinh c¢é trong nuéc

thai 1a rat 16n, do vay bun hoat tinh va céc chat ran lo lung s& duoc tach & bé ling

nay.

Bang 4.1 Céc thong s thiét ké bé lang dung
THONG SO PON VIPO | KHOANG DAO BDONG LUA CHON
Duong kinh m tr4-9
Tai trong bé mat m*/m°.d 30-45 40
Thoi gian luu h to 1-3 1,5
Tai mang thu m*/m.d 170

(Nguon :Trinh Xuan Lai (2008) Tinh toan thiét ké cong trinh xi Iy nuéc thdi,
Nha xudt ban Xay dung)

Luu luong nudc vao bé lang

Q 2= Q+Q:=Q+R*x Q = Q + 0,6Q = 1,6Q = 1,6 x 500=800 mg/ngd

800
Dién tich bé lang S = Q = =20m’
Tai trong bé mit

’ ,20 4
Puong kinh bé D =5 m. ( thoa tir 4 m dén 9 m), chon

duong kinh bé D=5m

Vian téc nuéc trong dng trung tam vy = 0,03 ( khong vuot qua 30 mm/s) (
TCXD 51-2008)

. . 0,009
Tiet dién ong trung tam f = v& = 003 - = 0,3m’ (Lam Minh Triét, 2006).
tt |
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g . fx4 0,3%4
buong kinh ong trung tdm d:\[1T Z\[ - =0,62m

Chiéu cao tinh toan cua ving lang
h=vxt
Trong do:
v : Téc do chuyén dong cua nudéc thai trong bé ling ding, v = 0,5 — 0,8 mm/s.
Chon v=0,6mm/s hay 0,0006 m/s
t: Thoi gian langt=1,5 h
= h=vxt=0,0006 % 1,5 x 3600 = 3,24 m

Chiéu cao phan non cua bé lang ding

D‘Zdn x tga (L&m Minh Triét, 2006)

hn =

Trong do
D : duong kinh trong cua bé lang
d, : Puong kinh day nho cua hinh non cut, d, =0,5m
a : GOc nghiéng cua day bé ling so véi phuong ngang. Chon o = 45°

= hy =22 x 1g45=2,25m

Chiéu cao dng trung tm = Chiéu cao viing lang = 3,24m

Khoang cach tir muc nudc téi thanh bé hy = 0,3 m ( TCXD 51-2008/ Piéu
7.55)

Chiéu cao tong cong cua bé ling dung

H=h+h,+hy=3,24+225+0,3=5,79m

Puong kinh miéng ng loe cia 6ng trung tam = 1,35 dwong kinh dng trung
tam (Nguon: GS.TS Lam Minh Triét,2008, Xu ly nuéc thai dé thi va cdng nghiép,
NXB DHQG,TPHCM,

Diee =1,35%xd=1,35% 0,62 =0.837 m

Puong kinh tim chan = 1,3 lan duong kinh ng loe, goc nghiéng 17°

D=1,3%Dje=1,3%0,837=1,08 m

Tinh toan mang thu nwéc

Puong kinh mang thu nuéc D, =0,8x D=0,8x5=4m
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; , D-D, 5-4
Chiéu rong mang thu W = — R —-=05m

Chiéu dai mang thu nuéc: L= 3,14 x 4=12,56 m

Chon mang rang cua hinh chir V véi cac kich thudc nhu sau:
Chiéu cao cua ring cua:200

Chiéu rong vat ¢ dinh:100 mm

Khoang cach gitra 2 dinh rang cua: 200 mm

Sb rang cua trén mang thu nuéc:

- L _12,,56_628
02 02 7

Chon 63 rang cua

Tinh bom bin tuin hoan

Luu luong bun tuan hoan lai bé anoxic 1a 300 m*/ngay dém
Cong suat cua bom duoc tinh theo cong thic

_ QpxHxg xpp
® T 1000x7
Trong do:
Qp: lru luong bun tuan hoan
Hp, chiéu cao cot ap cua bom, Hp=7
pp: khéi lugng riéng bun, p,=1020 kg/m3
n: 1a hiéu suat caa bom, n = 0.7 - 0.9. Chonn = 0.7

0.0034%x7%1020%9,81
N, = = 0,34 KW
1000x%0.7

Chon May bom bun dat can Ebara DWO 150 , c6ng suat 1,1Kw, duong kinh

hong hat , xa 60mmm
Tinh toan bun dw
Khi van hanh, ta bom bun du 1 1an vao cudi ngay
Thé tich bun sét trong bé ling dwoc bom thai bo hang ngay 1a 2,63 m®
Thoi gian dé bom hét luong bun trén chon bang 20 phut

2,6
Luu lugng bom bun = =0,0021 m*/h
20x%60

Chon c6t ap bom H=7 m
n: 1a hiéu suat caa bom, n = 0.7 - 0.9. Chonn = 0.7
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Cong suat cua bom duoc tinh theo cong thic

xHxg % 0,0021x7%9,81 %10
Nj = Qp g *Pb_ =02 Kw
1000%7 1000%0,7

Puwong kinh 6ng din nwéc ra bé ling

Chon van téc nuéc trong dng 12 1,5 m/s

4%XQp1 _ 4%x800
TTXV T*x1,5%24%x3600

D, = =0.088 m

Chon 6ng c¢6 duong kinh 200 mm
Tinh toan lwgng bun sinh ra
Luong cin kho thu dugc & bé ling duoc tinh theo cdng thirc
G=0Qx(0,8xSS+0,3S)x10 (kg/ngay)
Trong do:
Q: luu lugng nudc thai vao bé ling, Q=800 m*/ngay
SS: nong d6 can lo lirng vao bé thiéu khi, SS=140 mgl/l
S: lugng BODS dugc khir, mg/l, S=216,6-5,52=211,08 mg/I
G=800 x (0,8x140+0,3x 211,08) x10°=140 kg/ngay
Luong cin tuoi sinh ra trong ngay ¢ bé lang duoc tinh theo cdng thirc
W,

Qt:S_P

Trong do:

Q:: lwong bun can tuoi sinh ra trong ngay, m3/ngay

W(,: lugng can kho sinh ra hang ngay

S: khéi lwong riéng cua can tuoi, 1ay theo bang 13-1/ tr 200, S=1005kg/m3

P: ndng d6 phan traim cta can kho trong hdn hop cin- nude liy theo bang 13-
5, Trinh Xuan Lai (2008) Tinh toan thiét ké cong trinh xi Iy nudc thai, Nha xudt
ban Xay dung, trang 203) P=0,8%

_ 140
1005%0,008

Q= ;\;C =17,41 (m*/ngay)
Luong SS sau khi qua ling ding ( (Metcalf & Eddy, 2003)/405)
(1-0,7) x140=42 (mg/l)

Bang 4.2 Céc thong sé thiét ké bé lang 11

STT | Théng s6 Pon vi Kich thuéc
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1 | buong kinh m 5

2 | Chiéu cao cot nuéc m 4.5
3 | Chiéu cao tong m 5,79
4 | Chiéu cao phan chop day m 2,25
5 | Chiéu dai ong lang m 3,24

4.8. Bé khir tring
4.8.1. Dung tich bé
Bé khur trung duoc thiét ké theo dang dong chay ziczac qua céc ngin dé ting
thoi gian tiép xdc giira hda chat va nuéc thai.
Thoi gian luu nude trong bé khdng nho hon 30 phut. Chon HRT = 30 phut
(Piéu 8.28.5, TCXD 51-2008).

, , xHRT 20.83x%30
Thé tich cua bé V = Q . 10,5 m®

Chon chiéu sau cua I6p nuéc h, = 1,5 m
Chiéu cao bao vé h,, =0,5m

Chiéu cao tong cong cia bé H = h, + hy, = 1,5+ 0,5 = 2m

L, . , \% 12 2

Dién tich mat thoAngA=—=—=8m
h, 1,5
Chia bé tiép xtic thanh 4 ngin.
“ A , ) - A 8 2
= Dién tich cua 1 nganAn:Z:ZZZm .
Chon chiéu dai ciia ngan L =2 m
2 A 2

= Chiéu rong cua 1 ngénWZE:I: 1m

4.8.2. Tinh toan lwgng hoa chat
Liéu luong clo ly thuyét = 5 g/m® ( Biéu 7.193/ TCXD 51-2008)
Liéu luong clo thuc té = 1,5 x 5= 7,5 g/m°
Luong clo cham vao bé khir tring = 7,5 x 500 x 107 = 3.75 kg/ngay
Luong NaOCI 2-5% ( hay 20-50 kg/m®), chon 20 kg/m® ,cham vao bé khir

3.7

trung = 0—25 =18.75 L/ngay

Thoi gian luu = 2 ngay
Thé tich can thiét caa thung chta: V = 18,75 x 2 = 37,5 lit
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Chon thung chaa 100ml, nhya Bai Thanh

4.9. Bé nén bun

Chon loai bé nén bun dung, bun tir bé ling dugc dua dén bé nén bun nham

giam do am xudng con khoang 96 — 97%. Cac théng so tinh toan bé nén bun dung
duoc xac dinh nhu sau:

Lwong can twoi sinh ra trong ngay & bé lang: Q = 17,41 m*/ngay

Van téc lang: vi: 0.1 mm/s (Nguon: X Iy nuedc thai dé thi va cdng nghiép —
Lam Minh Triét, Nguyén Thanh Hung, Nguyén Phuéc dan, Trang 221 )

Van téc bun trong 6ng trung tam: vi: 20 mm/s (Nguon: X ly nuéce thai do thi
va cong nghiép — Lam Minh Triét, Nguyén Thanh Hung, Nguyén Phuéc dan, Trang
221)

Thoi gian lang bun: t.: 6 gid

4.9.1. Kich thuwéc bé
Dién tich hitu ich cua bé nén bun
Q _ 17,41x1000

A =—= =2m?
vy 0.1x3600%24

Dién tich 6ng trung tam cua bé nén bun

Q 17,41x1000 )
Ap=—=—=0.01m
Vie 20%3600%24

Dién tich tong cong caa bé nén ban
A=A +A,=2+001=201m’

Puong kinh cua bé nén bun

’4><A1 /4><2,o1
D= = =16m
T T

Puong kinh cua dng trung tam

4xA 4x%0.01
d:\[xzz\[>< =012 m
VA VA

Puong kinh phan loe cia 6ng trung tam
d; = 1.35%d =1.35%0.12 =0.162 m

Puong kinh tam chén
den = 1.3%d; =1.3%0.162 =0.21 m

Chiéu cao phan lang caa bé nén ban
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h, = v;xt, 3600 = 0.0001x6x3600 = 2.16 m

Chiéu cao phan ling vai goc nghiéng 45°, duong kinh caa dinh day bé 1a 1 m
s& bang:

D 16
h, =— ’
279

= —=0.8m
2

ho: 1a khoang cach tir day 6ng loa dén tdm tim chin, hy = 0.3 m
Chiéu cao tong cong cua bé nén bun
He=h; +h, +h3=2.16+0.3+05=2,96 m

Trong do:
hs: 1a khoang cach tir muc nude dén thanh bé, h; = 0.5 m
Luong bun thu duoc sau khi qua bé nén bun

100 - 99.2
q=Qx———

— 08 _ 3/m A
o0 o0 17,41x—=35m /ngay
4.9.2. Mang thu nwéc
bPuong kinh mang thu nuéc Dy, = 0.8%xD =0.8x1.6 =1,28 m

D_Dm_l,6-1,28
2 2

Chiéu rong mang thu nuéc Wy, = =0.16 m

Chiéu dai mang thu nuéc Ly, = m XDy, = x 1,28 = 4,02 m
Ong din nwéc thai tudn hoan
Nuéc thai duoc dua sang bé tiép nhan, vai van tdc nude chay trong éng la v =
1.5 m/s (Thuong 12 1 — 2.5 m/s theo TCVN 51 — 2008)
Tiét dién w6t cua 6ng
Q _ 17,41-35

F=== =0.000107 m?
v 1.5%24%3600

Puong kinh caa dng dan nudc thai

4xF 4x0.000107
D= \[ = \[ =0.011m
YA YA

Chon 6ng dan nudce 1a éng thép co dudong kinh D = 20 mm

Bom bun

Luu lwong can bom: Q,, = 3,5 m*/ngay = 0.15 m*h

Chon bom Model:KRS2-C3, luu lugng 1m*/h, cdng suat 2,2 kW,hong xa 80
mm

Bang 4.3 Thong sb thiét ké bé nén bun
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Cac thong s6 Gia tri Pon vi
TT
Thoi gian nén bun 6 Gio
buong kinh, D 1600 mm
Kich thuéc cua bé | Chiéu cao vung ling, h, 2160 mm
Chiéu cao xay dung, H 2960 mm
Chiéu rong mang, Wi, 160 mm
Mang thu nuéc
buong kinh, Dy, 1280 mm
Puong kinh 6ng trung tam, d 110 mm
Puong kinh 6ng dan nudc thai, D 20 mm
DPuong kinh 6ng hat bun, Dyg 20 mm

4.10. May ép bun
Chon may ép bun la may ép bang tai
Bé nén bun ¢6 nhiém vu 1am giam d6 4m caa bun du tir 99.2% xubng con 95%

Luu luong cin dén may ép day dai:

Trong do:
q: 1a luu lwong bun can xi ly, m*ngay
P.: la phén tram lugng bun ban dau

P,: 1a phan tram lugng bun giam sau bé nén bun

100 — Py x 100 —99.2

Qo =gx =35 100 — 95

100 — P,

= 0,56 m*/ngay

Gia sir ham lugng bun hoat tinh sau khi nén C = 50 kg/m®, lwong cin dua dén
may ép bun day dai la:
Q = CxQy, =50x 0,56= 28 kg/ngay
May ép bun 1am viéc 8 gio/ngdy, 5 ngay/tuan, khi d6 lwong cin dua dén may
trong 1 tuan 1a x7 = 196 kg. Lugng cin dua dén may trong 1 gio:
196

G=2= 49kgh

5x8
Tai trong can trén 1 m chiéu rong cua bang tai dao dong khoang 90 — 680

kg/m chiéu rong bang.gio. Chon bang tai ¢ ning sut 90 kg/m rong.gio.
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Chiéu rong cua bang tai:

B=S=%22-005m
90 90

Chon may c6 chiéu dai bang 0.5 m va ning suat 90 kg/m rong.gio

Tinh toan hda chit; sir dung polymer (+) cho thiét bi khir nuwdc cho bun
Liéu cham polyme(+) chon 12 2,1 g/m® va nong d6 pha ché 12 1% can bom la:
QchamxC%= QxC

QxC_ 500x%21
C% 0,01%x1000

Liéu dung hang ngay 500x 0,105 = 52,5 g/ngay = 0,0525kg/ngay

= Qcnam = =105 I/ngay

Thoi gian luu 1a 1 ngay
Thé tich can thiét ciia bon chira V=105x1=105 |
Chon 1 bon chira hoa chat 100 I, nhya Dai Thanh
B: PHUONG AN 2
4.11. Bé SBR
Co s¢ tinh toan : Metcalf and Eddy (2004), Wastewater Enggineering
Treatment.
4.11.1. Céc théng sb dau vao
Luu luong nudce thai trung binh:
Q",=20,83 m*/h
Ham luong BOD dau vao, BODs va0=216,6 mg/l
Can lo limg dau vao, TSS=140 mg/l (gdm 65% cin c6 kha ning phan huy sinh
hoc)
Nuéc thai duoc diéu chinh sao cho BOD:N:P=100:5:1

BODs 216,6 _
068 068 =318,52 mg/I

BOD=BOD,,=

Luong N, P can thiét phai cho vao nudc thai khi vao bé SBR Ia:

_ 31852%5 _

N = 100 =15,92 mg/l
_31852x1 _

P= EET =3,18 myg/I

Nong d6 N, P vao vé SBR lan luot 12 52 mg/I va 12 mg/l nén khéng can b

sung chat dinh dudng.
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C/N=318,52/52=6,12 > 5=> quéa trinh oxy hoa chat hitu co va amoni xay ra

trong cung mot giai doan.
Nong d6 ban hoat tinh, X15s=3500 mg/!I
Chi s6 SVI=120 mg/l
Ham luong chat rin lo lirng ¢6 kha ning phan hay sinh hoc trong dong vao
Ta co:

% =0,8=>VSS vao=0,8x140=112 mg/I

Ham lugng VSS khong phén huy sinh hoc:
nbVSS = (1 — 0,65) x 112 = 39,2 mg/I
Ham luong chat rin tro:
iTSS = TSS —VSS = 140 — 112 = 28 mg/I
4.11.2. Xac dinh chu ky van hanh ciaa bé SBR
Luu lugng nuéc thai 500 m*/ngay, thiét ké 1 bé, bé 1am viéc 3 chu ky trong 1
ngay
Thoi gian 1am viéc cua 1 bé trong 1 chu ky gdm 5 giai doan: v6 nuéc, suc khi,
ling, xa nuéc, on dinh
T =T+ T+ T+ T, +T,=8gio
Trong do:
Tg: thoi gian vo nudc cua bé Te=2h
Ta: thoi gian suc khi cua bé Ta=4h
T.: Thoi gian lang cua bé Tp=1h
Tq: thoi gian rat nudc cua bé Tyg=1h
T.: thoi gian 6n dinh cua bé, T,=0h
Sb chu ky cua bé hoat dong trong ngay:

n=2M1N98Y _ 5 1 Kif bé
8h/chuki

Thé tich phan lap day cho mét chu ky
Ve =2 =167m°
4.11.3. Xac dinh kich thwéc bé
Ta c6 phuong trinh c&n bang vat chat trong bé: Tong ham lugng SS dau vao

bang tong ham luong SS sau lang:
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VixXmiss = Vpx X, hoac “b = ZMLss
Vr Xp
Trong do:
V1 la thé tich cua 1 bé, m*
Xwmiss: 14 ham lugng MLSS dau vao, g/m®
V,: 1a thé tich bun lang sau chit nudc, m?
Xp: 13 ham lugng MLSS trong bun ling, mg/I
103mg/g x 103ml/1
Xb =
SVI

Trong do:
SVI: 1a chi s6 bun hoat tinh, SVI = 100 -120 ml/g, chon SVI = 120 ml/g
103mg/g, 103mli/1: 1a hé s bién doi dé két gau tinh dau ra 1a g/m3

% = 103mg/g x 103ml/1 _ 103mg/g x 103ml/1
b SVI a 120 ml/g

=8333.3 mg/l

Vp _ XMLss _ 3500
Vi Xp 83333

=0.42

Pé dam bao SS khong ra khoi bé khi gan nudc, ta tinh thém 20%
2=12x042=05

T

Ta co:
Ve = Ve +V,
:>ﬁ+£:1
\VARRVA
=Ye_1_05-05
VT
T
Vp = ﬁ =—1=334

Chiéu sau hoat dong cua bé SBR H=5m

Chiéu sau xay dung cua bé SBR:
H,=5+05=55m

Dién tich bé mit bé:

F=2=32%_668m?
H 5
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Chon kich thuéc bé: BxL=10mx7m

Chiéu sau 16p rat nudc, hy:
hy, = 50%xH = 50%x%5 =2.5m
Chiéu cao phan chta bun:
h, =45% X H =45% x5 =225m
Chiéu cao an toan cua Iép bun:
hy, = 5% x H=5% x 2,25 =0,1m
Thé tich phan cht:a ban:
Vs = 0,45 x Vp = 0,45 x 334 = 150,3 m°
4.11.4. Xac dinh thoi gian luu bun
4.11.4.1. Xac dinh thoi gian lwu nwéc
Thoi gian lvu nudce tdng cong caa bé SBR dugc tinh theo cdng thic:
_ nxVpx24
n= g
Trong do:
n: 1a s6 luong bé SBR
V7 la thé tich bé SBR, m’
_ nXVpx24 _ 1x334x24

Tin= = 16,7 h (thudc 12h — 50h)
Q 500

Xac dinh ham luwgng BODs hoa tan trong nuéc thai dau ra:
Téng BODs™*=BODs*"+BODs**

Can lo limg dau vao, TSS=140 mg/l (gdm 65% cin c6 kha ning phan huy sinh
hoc)

Ham luong chat rin lo lirng ¢6 kha ning phan hay sinh hoc & dau ra:

30 x 0,65=19,5mg/I

Ham luong BODs cua chét lo litng ¢6 kha ning phan huy sinh hoc ¢ dau ra:

19,5 mg/l x 1,42 mg O, tiéu thu/mg té bao bi oxy héa= 27,69 mg/l

Ham luong BODs cua chét ran lo liing & dau ra:

BOD;>°=27,69 x 0,68 = 18,82 mg/I

Ham luong BOD5 hoa tan trong nudc thai dau ra:

Téng BODs™*"=BODs" - BODs>°=30 — 18,82 = 11,18 mg/I
4.11.4.2. Thoi gian luu bun

Thoi gian luu bun Ty duoc tinh dya vao téng luong sinh khoi trong bé SBR.

Trang 57




LUAN VAN TOT NGHIEP GVHD: TS. TRAN THI KIM ANH
Tong luong sinh khéi trong bé duge xac dinh trong méi quan hé:

Y*Q%(S, — Sp)XT Faxkg=xQxYx(S, — Sy )xT2
PaxTp = VixXXuss = =Sy Jarhe L+ Q %
1+ kgxTy 1+ kgxTp

nbVSS X T, + Q x (TSS —VSS) X Ty,
Trong do:
Py 12 tong lugng sinh khdi trong bé SBR tinh theo MLSS, g/ng.d

Ty: 1a thoi gian luu bun, ng.d

Xwmiss: 14 ham lugng MLSS, g/m®

Q: 1a luu luong trung binh ngay dém cua mdi bé, m*ng.d

S,: la ndng do co chat cua nuéc thai dau vao, S, =216,6 mg/l

S;: 1a ndng do co chat cua nudc thai dau ra, S,=11,8 mg/l

kg: 1a hé s6 phan huy noi bao: kg = kpox 87720 = 0.12 x 1.04%5720 = (.146
mg/mg.ngd

Y: 1a hé s6 san lugng bun: Y = 0.4 — 0.6 mgVSS/mg bCOD, chon Y = 0.4
mgVSS/mg bCOD

f: 1a ty 16 vun té bao, f; = 0.15 - 0.2, chon fy = 0.15

nbVSS: 1a ham luong VSS khong phan wng sinh hoc, mg/l

PskXTp = V1xXyss = 334%3500 = 11690009=1169 kg

PoxTp =

Y*xQx(S, — S;)xT XKk gxQxY*(S, — Sy )XT?
1+ kgxTp 1+ kgxTp

(TSS — VSS) % T,

0.4%500%(216,6—11,18)xT 0.15%0.146x500%0.4%(216,6—11,18)xT7
< 1169000 = b o+ b
1+0.146XTp 1+0.146XT}

500 x 39,2 x T}, + 500 x 28 x T,
& T,=24,7

Vay ta chon thoi gian Iuu bun 1a 25 ngay
4.11.5. Thé tich phan chira bun caa bé SBR
Thé tich phan chtra bun, V, duoc tinh theo cong thic:
V, = 0.42x V7 = 0.42x334 =140,28 m*
Ham luong sinh khdi Py, trong bé SBR tinh theo MLVSS:

_ YxQx(Sy - S;) + FaxkqgxQxYx(Sy — Sy)xT
1+ kgxTy 1+ kgXxTp

sk + Q X nbVSS

Trong do:
Py 1 tong lwong sinh khéi trong bé SBR tinh theo MLVSS, g/ng.d
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Ty: 1a thoi gian luu bun, ng.d

Q: 1a luu luong trung binh ngay dém cua mdi bé, m*/ng.d

S,: 1a ndng d6 co chat cua nude thai dau vao, mg/l

S;: 1a ndng do co chat cua nuéc thai dau ra, mg/I

kg: 12 hé s6 phan huy noi bao: kg = kpox 87720 = 0.12 x 1.04%5720 = (.146
mg/mg.ngd

Y: 1a hé s6 san lugng bun: Y = 0.4 — 0.6 mgVSS/mg bCOD, chon Y = 0.4
mgVSS/mg bCOD

f: 1a ty 16 vun té bao, f; = 0.15 - 0.2, chon fy = 0.15

nbVSS: 1a ham luong VSS khong phan wng sinh hoc, mg/l

_ YxQx(Sy - S;) + FaxkgxQxYx(Sy — Sy)xTp
1+ kgxTy 1+ kgXxTp

sk + Q X nbVSS

— 0.4%500(216,6—11,8) + 0.15%0.146x500%0.4%(216,6—11,18)%25
1+0.146%25 1+0.146%25

= 45020 g/ ngay =45,020 kg/ ngay =15 kg/ chu ky

+ 500 x 39,2

Xéc dinh luong bun du
Luong bun ¢6 kha ning chira trong bé SBR dugc tinh theo cong thic:
Min = VX 0 %X,x10°
Trong do:
V,: 1a thé tich chira bun, m®
o: 1a trong lugng riéng caa bun, o = 1.02 kg/m®
Xp: 1a ham lugng MLSS trong bun ling, g/m®
Mpan = VX 0 xX,x107 = 140,28x1.02x 8333,3 x10° = 1192 kg
Khéi Iuong bun trong bé
Go = VrxXwssx10™ = 334%x3500% 107 =1149 kg
Luong bun sinh ra cia 1 bé SBR trong qué trinh khir BOD trong 1 ngay
Py = % = %055 %10 =9,5 kg
Luong cin hitu co vao bé trong mdi chu ky
SS = (TSS, - VSS,)*xVj4
Trong do:
TSS,: 1a ham lwong chit lo ling dau vao, mg/l

VSS,: 1a ham ludng VSS dau vao, mg/l
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Viq: 12 thé tich bé lam day, m’
SS = (TSS, - VSS,)x Vg = (140 — 112)x167x10° = 4,7 kg

Thé tich bun chiém chd sau n chu ky
Gn=Gpo1+Xn =+ S8,
Trong do:
Gy - 1: 1a luong bun trong bé ¢ chu ky thirn — 1
SS: 1a lwong can hitu co kho phan hay sinh hoc di vao bé & mdi chu ky
Pg: 12 lugng bun sinh ra & méi chu ky

Luong bun trong bé sau chu ky thi 1

G1=Go + £ + S5 = 1149 + 22+ 4,7 = 1185 kg
Luong bun du can thai bo sau mdi chu ky

Gounps = Gy — Go = 1185 - 1149 = 36 kg

Thé tich bun du can thai bo trong 1 chu ky

_  Gpambs _ 36 _ 3
Vhbinbe = = 3 =4,3m
0xXpx10 1.02%8333,3%x10

4.11.6. Xac dinh lwgng N_NH, bi oxy hoa thanh NO:
N bi oxy hoa thanh NOx= Nito Kjedahl trong nudc thai vao (TKN,)-(N_NH,)

trong nudc thai dau ra (Ne) - N trong té bao sinh vat(Px yio)

NO,=TKN,-N,-0, 1222210
Trong do:
Px,biozpsk:451020 kg
N trong nudc thai vao TKN=52 mg/I
N trong nudc thai ra Ne=5 mg/I
NO=TKN,-Ne-0,122225 — 595,012 220 = 46,98 g/
Xac dinh thoi gian phan ung:
— Hmn DO
Kn In +(N Ne) _Xn(Yn )(KO+DO)Xt

Trong do:
Kp: Hang sb ban toc do, K, ,5 =0,74 g/g.m*(1,053)***°=0,985
X,: Nong d6 vi khuan nitrat hoa
mn: TOc d9 sinh truéng riéng toi da, pyy, 25 =0,759/9.d(1,07)*%°=1,05
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Y: 1a hé s6 san lugng bun: Y = 0.4 — 0.6 mgVSS/mg bCOD, chon Y = 0.4
mgVSS/mg bCOD
Ko: Hé s ban béo hoa caa DO, K,=0,5 g/m*
DO: Ndng d6 oxy hoa tan can thiét, DO=2g/m*

t: thoi gian phan (ng, ngay
Nong d6 vi khuan nitrat hoa:

X = QYn(NOx)Tp 1 _167x04x46,98x25 1
n 1+kqTp Vr 14+0,146%25 33

= 50,38 g/m*
4

Nong d6 N_NH, c6 kha ning bi oxy hoa ban dau mdi chu ky (N,)

Luong N_NH, c6 kha ning bi oxy héa trong nudc thai cho 1 chu ky 1am day:
Ve x NO,=167 x 46,98=7845,66 ¢

Luong N_NH, trong can ling trude khi lam day:

V; X Ne= (V1-VE) x N, =(334-167) x 5= 835 g

Tong luong N ¢6 kha ning oxy hoa tai dau mdi chu ky:
M=835+7845,66=8680,66 g/ chu ky

Nong d6 N-NH, c6 kha ning bi oxy hoa ban dau mdi chu ky:

M
Ng=L = 8680,66

— — 3
V. 334 =26 g/m

Thoi gian phan tng:

KnlnE—‘e’ +(N, — No) = X, (“;") (%) x t

26 1,05 2
0,985In— + (26-5)= 50,38 x —— X x t
5 0,4 0,5+2

= t=0,21d=5h
Thoi gian suc khi can thiét tinh theo BODs:
Vi sinh vat di duong oxy héa BOD
Xac dinh tdc do oxy hda BODs(mg/l) cho 1 mg/l bun hoat tinh:

1/1
=—|—+
p Y (Tb kd)
Trong do:
Y = 0.4 mgVSS/mg bCOD

Tp= 25 ngay
K¢=0,12 mgVSS/mg bCOD
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1

P=5s (215 + 0,12):0,4 mg BOD/ mg bun.ngay

Thoi gian can thiét dé khir BODs:
_ So—S_216,6—11,18
pX  3500%0,4

=0,14 d= 3,52 h < 4h

Vay thoi gian suc khi da chon 13 4h du dé thuc hién qua trinh oxy hoa.
4.11.7. Tinh tean lwgng khi cap cho bé SBR
Gia st BODs = 0.68xBOD,, vay khdi lugng BOD, tiéu thu trong qua trinh

sinh hoc bun hoat tinh:

Myop, = Q%(Sp —5) _ 500%(216,6-1118) 10~3g/kg = 151 kg BOD, /ngay

0.68 0.68

- Nhu cau oxy cho qua trinh:
Mo, = Mgop, — 1.42xPg =151 1.42 kgO,/kg VSSx38 = 97,04 kgO,/ngay
Gia sir rang khdng khi c6 23.2% trong luong O, va khéi lugng riéng khong khi
la 1.2 kg/m®. Vay luong khdng khi Iy thuyét cho qué trinh la:

Mo, _ 97,04
0.232x1.2 0.232%x1.2

My = = 384 m*/ngay
Hiéu suat chuyén hoa oxygen cua thiét bi khuéch tan khi 12 E = 9%, hé sb an
toan f =2
Luu lugng khi can thiét cua may théi khi:
Quk = fx % = 2% % = 8533 m*/ngay = 5,9 m*/phit = 0,1 m%/s
Tinh toan may thoi khi
Ap luc can thiét cho hé théng phan phéi khi duoc xac dinh theo cong thic:
Hi=hg+he+hs+ H
Trong do:
hg: 12 t6n that ap luc do ma sét doc theo chiéu dai tén duong dng dan
h: 12 ton that &p luc cuc bo, hy + he < 0.4 m. Chon hy +h, = 0.4 m
hs: 12 ton that qua thiét bi phan phdi, h < 0.5 m. Chon h;= 0.5 m
H: 1a chiéu cao hitu ich cua bé diéu hoa, H=6m
Hi=hg+h.+hf+H=04+05+5=59m
Ap lyc khong khi:
_ 1033+ Hyr _ 1033459

pP= =1.57 atm
10.33 10.33

Cong suat may thoi khi:
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_ 34400%(P°%?% — 1)XQgpj
102xn

N

Trong do:
P: 1a ap lyc khong khi, P = 1.57 atm
Quni: 1a Tuu lwong khi, Quni = 0.1 m*/s
n: 1a hiéu suat may thoi khi, n =0.7-0.9. Chonn =0.8

_34400%(P%2% — 1)xQgpi _ 34400%(1.57%2° — 1)%0.026
102x7 102%0.8

Chon méy thdi khi:

= Chon may thoi khi Tsurumi Aerator 32RSR 50, cong suét 1,5 -3,7 KW
4.11.8. Tinh toan h¢ thong ong phan phéi khi

Luu lwong khi trong ng phan phéi chinh: Quyi = 0,1 m¥/s

Ny

=1,53 KW

Van téc khi trong dng dan khi dwoc duy tri trong khoan 10 — 40 m/s (Theo
muc 6.39 - TCXDVN 51:2008). Chon v, = 15 m/s.
Puong kinh éng dan khi chinh:

Dc = \/‘“Q"’” = J“x‘“ =0.09 m

TTXVghi Tx15
Chon dudng kinh dng dan khi chinh D = 90 mm

Tinh lai van téc 6ng dan khi chinh:

— Qkni 01  _ 3 — . X 1A LA AR +A A
¢ = 7xpZ = T009T 15,71 m°/s => Thoéa mén diéu ki¢n van toc trong ong
4 4

Véi dién tich day cua bé 10 x 7 m, dng phan phéi chinh dit doc theo chiéu dai
cua bé, éng dit cach tuong 12 1 m, 2 dng dat cach nhau 2 m
Chon s6 dng nhanh dan khi, N, = 12 4 dng
Luu lugng trong dng dan khi nhanh cho bé
n - Quni 01 _ 3
Qpeni ==, = =0.025m Is
Puong kinh éng dan khi nhéanh:
Dy = J‘LXQ"’” = \/‘“0'025 = 0.046m
TTXVkhi x15

Chon dudng kinh éng dan khi nhanh D, = 50 mm

Tinh lai van toc 6ng dan khi nhanh:

— erclhi — 0'025 — 3 — 2 I~ ')\ A ~ /’\ /’\
N = 7xpZ = TxowsZ = 12,73 M /s => Thoa mén dicu kién van toc trong ong
4 4
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Chon thiét bi khuéch tan khi: dia thoi PermaCap Medium 3/4", duong kinh

cta dia D = 127 mm, cudong do thdi khi 0 — 13 m*/h, chon 1a 150 I/phat = 2.5 I/s

Do sau ngap nudc cua dia phan phdi khi ldy theo chiéu cao hitu ich cua bé, h =
5Sm

Sb dia phan phdi trong bé:

0,1x103
N = 2k = 20 — 40 dfa
2.5 2.5

Vay sé dia trén 1 6ng nhanh cua bé = 4:0 =10 dia => Chon 10 dia trén 1 4ng

Thiét ké hé thong rit nuwéc tinh (Decanter)

Thé tich nudce can rit bang thé tich 1am day = Vi = 167 m®

Thoi gian rut nudc: t, = 1h

Chon thiét bi rat nudc Decanter caa nha cung cap Aqua-Eerobic. Thiét bi gom
mét phao ndi 1am bang vat lidu soi thuy tinh, phia trén 1a hé thong co dién tir tu
dong diéu khién hut nudce, duoc bao quanh bai 16p bao vé, phan nay duoc ndi voi
phan chira nudc chim & dudi nudc, giira hai phan nay duoc bit kin hoan toan bing
mét vong dém & dudi day cua phao noi. Cac hé théng nay dwoc ndi véi éng dan
nuéc ra bang nhwa c6 thé udn cong theo su 18n xubng cua thiét bi, sau cing, éng
dan nhwa déo ndi véi dng dan nude ra ¢b dinh bang nhwa PVC.

Céc thiét bi co khi phu di kém véi thiét bi rat nuéc gom co:

Day phao vai phao 1am bang soi thuy tinh, day neo thép khdng ri, khung neo
bang thép ma va thép tam.

Ong xa nuéc bang éng nhua PVC

Tru neo thép ma duong kinh 120 mm

Khung d& tru neo bang thép ma.

Khung d& dudi tru neo bang thép ma.

Bulong khép néi.

Van budm diéu khién bang dién duong kinh 100mm.

Dua vao catalog va thiét bi rat nuéce kiéu phao, chon thiét bi Rottnest Island
v6i chiéu dai 2,1 m

Bang 4.4 Thong s6 thiét ké bé SBR

Cac thong s6 Giatri DPon
TT Vi
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1 Thoi gian luu nudc, t 16,7 Gio

2 S6 luong bé 1 Bé

Chiéu dai, L 10 m

Kich thuéc cua Chiéu rong, B 7 m

3 bé Chiéu cao, h 5 m

Chiéu cao xay dung, Hyq 5,5 m

4 Thé tich xay dung cua 1 bé, W, 334 m°

5 Chiéu cao phan chta bun 2,25 m

6 Chiéu sau rat nuéc (Decanter) 2,5 m

7 Chiéu cao an toan caa lop bun 0,1 m
8 Puong kinh 6ng dan nudc thai, D 100 mm
9 DPuong kinh 6ng hat bun, Dy mm
10 S6 lugng dia thoi khi cua 1 bé, N 12 Dia
11 Puong kinh 6ng dan khi chinh, D¢ 60 mm
12 Puong kinh 6ng dan khi nhanh, D, 30 mm

4.12. Bé trung gian
Do bé khtr tring 1a bé khir tring gian doan nén can mot bé trung gian dé chua
phan nudéc thai sau khi ra khoi bé SBR
4.12.1. Xac dinh kich thwéc bé
Thé tich bé trung gian

120 _
24%60

Vp = QR x t =500% 41,6 m®

Trong do:

t 12 thoi gian luu nuée, chon t = 120 phdt, chon thoi gian v nudc bé trung
gian bang véi thoi gian v nudc caa bé SBR

Chon chiéu sau hitu ich h = 2,5 m, chiéu cao an toan lay h; = 0,5 m. Vay chiéu
sau tong cong:

H=2+05=35m

Dién tich mat bang bé:

vV _ 416

A:——T:13,86m2

H
Chon chiéu dai bé L=4m
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Chidu dai bé :%:@—3,46m, chon W=3,5m

" =

Thé tich thuc xay dung cia bé: W, =4 x 35 x 35=49 m®
4.12.2. Ong din nuéc thai
Nuéc thai duge dua sang ngan khir tring véi van toc nudc chay trong 6ng 1a
v=1,5 m/s(Thuong la 1-2,5m/s theo TCVN 51-2008)

F=dmax_090%7_( 0038 m
v 1,5

Puong kinh caa dng dan nudc thai

D, = \/‘%F = \/‘“0’0038 =0.069 m

s

Chon 6ng dan nudc thai c6 duong kinh 75mm
4.13. Bé khir trung
4.13.1. Dung tich bé
Bé khur trung duoc thiét ké theo dang dong chay ziczac qua cac ngin dé ting
thoi gian tiép xdc giira hda chat va nuéc thai.
Thoi gian lvu nudce trong bé khéng nho hon 30 phat. Chon HRT = 30 phat
(Piéu 8.28.5, TCXD 51-2008).

QxHRT _ 20.83x30

=105 m°
60 60

Thé tich cua bé V =

Chon chiéu sau cua I6p nuéc h, = 1,5 m

Chiéu cao bao vé h,, =0,5m

Chiéu cao tong cong cia bé H = h, + hy, = 1,5+ 0,5 = 2m
vV _ 12

Dién tich mat thoang A =-—=—=8 m?

Chia bé tiép xtic thanh 4 ngin.
= Dién tich cta 1 ngin A, = f = % =2m
Chon chiéu dai ciia ngan L =2 m
= Chiéu rong cua 1 ngénWZ%:%: 1m
4.13.2. Tinh toan lwong hda chit
Liéu lwong clo Iy thuyét = 5 g/m* ( Biéu 7.193/ TCXD 51-2008)
Liéu luong clo thuc té = 1,5 x 5= 7,5 g/m°
Luong clo cham vao bé khir tring = 7,5 x 500 x 107 = 3.75 kg/ngay
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Luong NaOCI 2-5% ( hay 20-50 kg/m®), chon 20 kg/m® ,cham vao bé khir

3.7

trung = 0—25 = 18.75 L/ngay

Thoi gian luu = 2 ngay

Thé tich can thiét caa thung chta: V = 18,75 x 2 = 37,5 lit

Chon thung chaa 100ml, nhya Bai Thanh
4.14. Bé nén bun

Chon loai bé nén bun dung, bun tir bé ling dugc dua dén bé nén bun nham
giam d6 am xudng con khoang 96 — 97%. Céc thong sé tinh toan bé nén bun ding
duoc xac dinh nhu sau:

Luong bun can thai bo trong mot chu ky: Q = 4,3 m*/ngay

C6 3 chu ky=> luong bun can thai boé trong mot ngay 13 m¥/ngay

Van tc lang: vi: 0.1 mm/s (Nguon: Trang 221 — xit ly nuwéc thai dé thi va
cong nghiép — Lam Minh Triét, Nguyén Thanh Hung, Nguyén Phuéc dan)

Van téc bun trong 6ng trung tam: vi: 20 mm/s (Nguon: Trang 221 — xi ly
nudc thdi do thi va cong nghiép — LAm Minh Triét, Nguyén Thanh Hung, Nguyén
Phuoc dan)

Thoi gian lang bun: t.: 6 gio

4.14.1. Kich thuéc bé
Dién tich hitu ich cua bé nén bun

Q 13%1000
A =—=

2
——=16m
vy 0.1%x3600%24

Dién tich 6ng trung tam cua bé nén bun

_Q _  13x1000
Aj=—=———
vie  20%3600%24

=0.007 m?

Dién tich tong cong caa bé nén ban
A=A, +A,=1,6+0.007 = 1,607 m’

Puong kinh cua bé nén bun

D= J4>7<TA1 _ \/4—><1T,[607 —15m

Puong kinh cua dng trung tam

d= \/4x,42 _ \/4x0.07 —o01lm
T T

Puong kinh phan loe cia 6ng trung tam
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d; = 1.35%d = 1.35%0.1 = 0.135 m

Puong kinh tim chén

den = 1.3%d; =1.3%0.135=0,18 m

Chiéu cao phan lang caa bé nén ban

h, = v;xt %3600 = 0.0001x6x3600 = 2.16 m

Chiéu cao phan ling vai goc nghiéng 45°, duong kinh caa dinh day bé 1a 1 m
s& bang:

hy=2-= 22=0.75m

ho: 1a khoang cach tir day 6ng loa dén tdm tim chin, hy = 0.3 m

Chiéu cao tong cong cua bé nén bun

He = h, +h, + hy = 2.16+ 0.3 + 0.75 = 3,21m
Trong do:

hs: 1a khoang cach tir muc nude dén thanh bé, h; = 0.5 m

Luong bun thu duoc sau khi qua bé nén bun
100 —99.2

— 100—99.2 _ 08 _ 3 N
q=0x 00 oc =13x~ = 2,6 m°/ngay

4.14.2. Mang thu nudéc
Puong kinh mang thu nuéc Dy, = 0.8xD =0.8x1.5=1,2m

o , . D-Dp _ 15-12
Chiéu rong mang thu nuéc Wy, = > T = = 0.15m

Chiéu dai mang thu nuéc L, = XD =7 x 1,2=3,76 m
Ong din nwéc thai tudn hoan
Nuéc thai duoc dua sang bé tiép nhan, vai van tde nude chay trong éng la v =
1.5 m/s (Thuong la 1 — 2.5 m/s theo TCVN 51 — 2008)
Tiét dién w6t cua 6ng
Q 13 -2

=2-_17286 _00001m?

T v 1.5%24%3600

Puong kinh caa dng dan nudc thai

D= \/% = \/4"0'0001 =0.011m

s

Chon ng dan nuéce 1a dng thép co dudng kinh D = 20 mm

Bom bun

Luu lwong cin bom: Q,, = 2,6 m*/ngay = 0.11 m*h

Chon bom truc ngang dé bom bun B1D CDQ 4SPA, cong suat 0,5kW
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Bang 4.5 Thong sb thiét ké bé nén bun

Cac thong s6 Gia tri Pon vi
TT
Thoi gian nén bun 6 Gio
buong kinh, D 1600 mm
Kich thuéc cua bé | Chiéu cao vung lang, h, 2160 mm
Chiéu cao xay dung, H 2960 mm
Chiéu rong mang, Wi, 160 mm
Mang thu nuéc
buong kinh, Dy, 1280 mm
Puong kinh 6ng trung tam, d 110 mm
Cong suat bom bun, N, KW
Puong kinh 6ng dan nudc thai, D 20 mm
DPuong kinh 6ng hat bun, Dyg 20 mm

4.15. May ép bun
Chon may ép bun la may ép bang tai
Bé nén bun ¢6 nhiém vu 1am giam d6 4m caa bun du tir 99.2% xubng con 95%

Luu luong cin dén may ép day dai:

Trong do:
q: 1a luu lwong bun can xi ly, m*ngay
P.: la phén tram lugng bun ban dau

P,: 1a phan tram lugng bun giam sau bé nén bun

100 — Py x 100 —99.2

=X =26
Q=4 100-P, ' 100-95

= 0,41 m*/ngay

Gia sir ham lugng bun hoat tinh sau khi nén C = 50 kg/m®, lwong cin dua dén
may ép bun day dai la:

Q = CxQy = 50% 0,41= 20,5 kg/ngay

May ép bun 1am viéc 4 gio/ngdy, 5 ngay/tuan, khi d6 lwong cin dua dén may
trong 1 tuan 1a x7 = 143,5 kg. Lugng cin dua dén may trong 1 gio:

G =222= 36kgh
5x%8
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Tai trong can trén 1 m chiéu rong cua bang tai dao dong khoang 90 — 680

kg/m chiéu rong bang.gio. Chon bang tai ¢ ning sut 90 kg/m rong.gio.
Chiéu rong cua bang tai:

B=S=3°-004m
90 90

Chon may c6 chiéu dai bang 0.5 m va ning suat 90 kg/m rong.gio

Tinh toan hda chit; sir dung polymer (+) cho thiét bi khir nudc cho bun
Liéu cham polyme(+) chon 12 2,1 g/m® va nong d6 pha ché 1a 1% can bom la:
QchamxC%= QxC

= Qcham =25=021 _145 |/ngay

C% 0,01x1000

Liéu dung hang ngay 500x 0,105 = 52,5 g/ngay = 0,0525kg/ngay
Thoi gian luu 1a 1 ngay

Thé tich can thiét cua bon chira V=105x1=105 |

Chon 1 bdn chaa hda chat 100ml
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CHUONG 5:KHAI TOAN CHI PHI

5.1. Phwong an 1

nude quy doi la: 900,000VND/m®

GVHD: TS. TRAN THI KIM ANH

Chi phi bé téng cbt thép xay dung twong tng véi 1 don vi thé tich lot 1ong bé

Chi phi xay dung nha mai ton khdng véch, san phu vita: 1,500,000 VNB/m?

Chi phi xay dung nha cap 4, try bé téng cdt thép, tedng gach, mai ngoi, op lat
twdng va san nha: 3,600,000 VNDB/m?
Chi phi ép coc bé tong cét thép 1a: 300,000 VND/m

Bang 5.1 Khai toan chi phi cac hang muc xay dung phuong én 1

TT

TEN HANG MUC

DPON
VI
TiNH

TRI

SO

PON GIA
(VND/don
vi tinh)

SL

THANH TIEN
(VND)

Bé tiép nhan - TKO1

Quy céach:

LxBxH =2mx1,5mx2,5m
Vit lieu BTCT M250; day
bé day 200mm, thanh bé
day 200mm

Son chéng thim bang dau
hic bén trong 1 Iop, bén

ngoai phan cét am 2 16p

7,5

900,000

6.750.000

Bé diéu hoa - TK02

Quy céach:
LxBxH=10mx6mx5,5m
Vit lieu BTCT M250; day

| bé day 200mm, thanh bé

day 200mm
Son chéng thim bang dau
hic bén trong 1 16p, ngoai

phan cét am son chdng

330

900,000

297.000.000
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tham 2 16p, phan cot duong

son bang son nuGce trang tri

GVHD: TS. TRAN THI KIM ANH

Bé diéu chinh pH TK-03
Quy céach:
LxBxH=3mx1.5mx2m
Vit lieu BTCT M250; day
| bé day 200mm, thanh bé
day 200mm

Son chéng tham bang

dau hac bén trong 1 16p

900,000

8.100.000

Bé anoxic - TK04

Quy céach:
LxBxH=4mx1,5mx3,5m
Vit lieu BTCT M250; day
| bé day 200mm, thanh bé
day 200mm

Son chéng thim bang dau

hac bén trong 1 16p

900,000

13.500.000

Bé aerotank - TKO05

Quy céach:
LxBxH=8mx4mx3,5m
Vit lieu BTCT M250; day
bé day 200mm, thanh bé
day 200mm

Son chéng thim bang dau

hac bén trong 1 16p

900,000

84.600.000

Bé lang dang TK-06
Quy céach:
| LxBxH= 20m2x5,8m
Vit ligu BTCT M250; day

8 116

950,000

104.400.000
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bé day 200mm, thanh bé
day 200mm
Son chéng thim bang dau

hac bén trong 1 16p

GVHD: TS. TRAN THI KIM ANH

Bé khur trung TK-07
Quy céach:
LxBxH=8m?x2m
Vit lieu BTCT M250; day
bé day 300mm, thanh bé
day 200mm

Son chéng tham bang
dau hic bén trong 1 16p,
ngoai phan cét am son
chbng thim 2 16p, phan cét
dwong son bang son nudc

trang tri

900.000

14.400.000

Bé nén bun

Quy céach:
LxBxH=2.01m"x2,96m
Vit lieu BTCT M250; day
bé day 200mm, thanh bé
day 200mm

Son chéng thim bang dau
hic bén trong 1 16p, ngoai
phan cét am son chdng
tham 2 16p, phan cét duong

son bang son nudce trang tri

m 5,95

900.000

5.355.000

TONG CONG

534.105.000

Trang 73




LUAN VAN TOT NGHIEP

GVHD: TS. TRAN THI KIM ANH

. i ~ PON GIA | THANH TIEN
STT TEN THIET BI HANG SX | SL (VND) (VND)
TKO1: BE TIEP NHAN
Bom chim nudc thai
1 TSURUMI 2 | 23,096,000 46,192,000
Model: 50B2.75S
TKO02 - BE BPIEU HOA
Bom bé diéu hoa
1 TSURUMI 2 | 24,155,000 48,310,000
Model: 50B2.4S
Dia thoi khi thd
3/4"
May thoi khi bé diéu hoa
3 Tsurumi 2 | 170,984,00 341,968,00
Model: TSR2-200
TKO03 - BE DIEU CHINH PH
Bon chira NaOH CThanh -
1| Bai Thanh- | 087000 | 1,087,000
Bon nhya 300 lit VN
Bom dinh lugng NaOH
2 Doseuro 1 6,236,000 6,236,000
Model: SMC 210 02 AAE
TKO04 — BE ANOXIC
May khuay chim
1 Tsurumi 1 | 35,540,000 35,540,000
Model: MR3012EC
TKO5 - BE AEROTANK
May thoi khi _
1 Tsurumi 2 |126,380,000 | 252,760,000
Model; Aerator RSR
Dia thoi khi thd
3/4"
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GVHD: TS. TRAN THI KIM ANH

1 | Ong tam VN 1 5,000,000 5,000,000
2 | Tam rang cua VN 1 2,000,000 1,000,000
Bom hut bun Ebara
3 1 | 11,650,000 11,650,000
Model: DWO 150
TKO7 - BE KHU TRUNG
Bom dinh lugng Chlorine
1 Dseuro 1 | 13,391,000 13,391,000
Model: D 050N-50/C-13
Bon chia hoa chat chlorine CThanh -
2 | Bai Thanh - | 4 4 087,000 | 1,087,000
Bon nhya 300 lit VN
TKO8 - BE NEN BUN
1 | Ong tam VN 1 2,000,000 2,000,000
2 | Tam rang cua VN 1 1,000,000 1,000,000
Bom hit bun Ebara 11,650,000 | 11,650,000
3 1
Model: DWO 150
Bom dinh lugng Polymer
4 | Anion Dseuro 1 | 13,391,000 13,391,000
Model: D 050N-50/C-13
CHI PHI KHAC
1 | buong 6ng cong nghé VN -- | 50,000,000 50,000,000
2 | Lancan an toan VN -- | 20,000,000 | 20,000,000
Hé thong dién diéu khién
*\/6 t
* Khi cu dién ngoai nhap
* Mang hinh, CPU
3 | * Chuong trinh PLC -- -- 100,000,000 | 100,000,000
* Bién tang
* Cap dién
* Hé théng dén chiéu sang
* Thu 16i
4 | G phinhan cong lap dat 50,000,000 | 50,000,000
thiet bi tai hién truong
5 | Bun sinh hoc kich hoat h¢ VN -- | 10,000,000 | 10,000,000
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Vi sinh

Van hanh kich hoat, hudng
dan van hanh, chuyén giao
cdng ngh¢

-- | 20,000,000

20,000,000

7

Phan tich mau nuéc,
nghiém thu

== 10,000,000

10,000,000

TONG CONG

1,070,462,00

Tong chi phi dau tu xdy dung tram xir Iy nude thai trudc thué theo phuong an 1

= chi phi xay dung + chi phi thiét bi
= 534,105,000 +1,070,462,000= 1,604,0567 ,000 VND.

K/
o

Chi phi van hanh phwong an 1

Chi phi hoa chdt vdn hanh phirong dn 1

Bang 5.2 Chi phi héa chét st dung hing ngay theo phuong an 1

opr| TENHOA | TYLE | LIEUDUNG | PONGIA | THANH TIEN
CHAT HOAT TINH (Kg/ngay) (VND/Kg) (VND/DAY)
HOA CHAT XU LY NUOC (500 m*/day)
Polymer
3 | Anion 100% 0,052 53,000 2756
(dang rén)
5 | NaOH(dung 85% 0,25 1,000 250
dich)
6 | NaOCL 2% 18,75(L) 35,000(L) 754,000
TONG CONG 757,000
Bang 5.3 Dién ning sir dung hang ngay theo phuong an 1
 Joon] | st [cono | e TRENNS
STT TEN THIET BI VI SL ggﬁé S(Lé\‘;“v)T BONG/NGAY THU/NGAY
' (h) (Kwh)
Bom chim bé tiép nhan
1 Cai | 2 2 0,75 24 36
Model: 50B2.75S
Bom chim bé diéu hoa
2 Cai | 2 2 24 19,2
Model: 50B2.4S

Trang 76




LUAN VAN TOT NGHIEP

GVHD: TS. TRAN THI KIM ANH

May thoi khi bé diéu hoa

3 Cai 2 3 24 288
Model: TSR2-200
Bom dinh lugng Polymer

4 | Anion Cai 1 0.18 24 4,32
Model: D 050N-50/C-13
Bom dinh luogng NaOH

5 Cai 1 0.028 24 0.672
Model: P+013-818NI
Bom hut bun lang

6 Cai 1 1.1 24 26,4
Model: DWO 150
Bom nudc tuan hoan

15 | Model: TSURUMI Cai 1 2 24 48
KTV2-50
May khuay chim

17 Cai 1 1.5 24 36
Model: MR3012EC
May thoi khi bé aerotank

22 | Model: Tsurumi Aerator | Cai 2 3 24 288
RSR
Bom hiit bun bé nén bun

26 Cai 1 1.1 24 36
Model: DWO 150
Bom dinh lugng Chlorine

27 Cai 1 0.18 24 4,32
Model: D 050N-50/C-13
May ép bun .

28 | Model: TDR500 ca 1 12 4 48
TONG CONG Kwh 781,7
CHI PHI PIEN NANG
PON GIA PIEN (VNB/Kwh) 2759
THANH TIEN (VND) 2,156,710

Chi phi nwéc cap cho tram XLNT phiong dn 1

Bang 5.4 Chi phi nudc cap hing ngay phuong an 1
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. : | THANH
— MUC PICH SU DUNG PON = PON GIA | T1EN
NUGC VI (VND/m®)
(VND)
1 Pha hoa chat m° 1 4,000
4,000
2 Nudc sinh hoat, vé sinh m® 1 4,000
TONG CONG 8,000

Chi phi nhan cong vdn hanh phuong an 1

Bdng 4.26: Chi phi nhén cong van hanh phwong an 1

TT | NHAN CONG SL EglaA Ifggﬁg
(VND/Théng)

1 Cong nhan ky thuat | 2 2 6,000,000

2 Ky su moi truong | 1 1 7,500,000

TONG CONG 19,500,000

CHI PHI NHAN CONG MOT NGAY (VNBD/day) | 650,000

Tong chi phi van hanh hang ngay = Chi phi hoa chat + chi phi dién nang + Chi phi
nudc cap + Chi phi nhan cong

757,000+2,156,710+ 8,000+650,000=3,571,000VND
Chi phi d@é xur Iy 1m® nuéc thai trong 1 ngay =3,571,000/500=7,142 ,000 VND
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5.2. Phwong an 2

nude quy doi la: 900,000VND/m®

GVHD: TS. TRAN THI KIM ANH

Chi phi bé téng cbt thép xay dung twong tng véi 1 don vi thé tich lot 1ong bé

Chi phi xay dung nha mai ton khdng véch, san phu vita: 1,500,000 VNB/m?

Chi phi xay dung nha cap 4, try bé téng cdt thép, tedng gach, mai ngoi, op lat
tudng va san nha: 3,600,000 VNDB/m?
Chi phi ép coc bé tong cét thép 1a: 300,000 VND/m

Bang 5.5 Khai toan chi phi cac hang muc xay dyng phuong an 1

TT

TEN HANG MUC

DON
VI
TiNH

TRI

SO

PON GIA
(VND/don
vi tinh)

SL

THANH TIEN
(VND)

Bé tiép nhan - TKO1

Quy céach:

LxBxH =2mx1,5mx2,5m
Vit lieu BTCT M250; day
bé day 200mm, thanh bé
day 200mm

Son chéng thim bang dau
hic bén trong 1 Iop, bén

ngoai phan cét am 2 16p

7,5

900,000

6.750.000

Bé diéu hoa - TK02

Quy céach:
LxBxH=10mx6mx5,5m
Vit lieu BTCT M250; day
bé day 200mm, thanh bé

| day 200mm

Son chdng thim bang dau
hic bén trong 1 16p, ngoai
phan cét am son chdng
tham 2 16p, phan cét duong

son bang son nudce trang tri

330

900,000

297.000.000
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Bé SBR - TK03

Quy céach:
LxBxH=10mx7mx5,5m
Vit lieu BTCT M250; day

GVHD: TS. TRAN THI KIM ANH

‘bé day 200mm, thanh b 385 900,000 346,500,000
day 200mm
Son chéng thim bang dau
hac bén trong 1 16p
Bé trung gian-TKO04
Quy céach:
LxBxH=4mx3,5mx3,5m
Vit lisu BTCT M250; day
bi day 200mm, thanh b 49 900,000 44.100.000
day 200mm
Son chéng thim bang dau
hac bén trong 1 16p
Bé khur trung TK-07
Quy céach:
LxBxH=8m?x2m
Vit lisu BTCT M250; day
bé day 200mm, thanh bé
day 200mm
| Som chéng thim béng 16 900,000 14.400.000
dau hic bén trong 1 16p,
ngoai phan cét am son
chbng thim 2 16p, phan cét
dwong son bang son nuGc
trang tri
Bé nén bun
Ouy céch: 5,2 900,000 4.642.000
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L><B><H:1,607m2><3,21m

Vit lieu BTCT M250; day
bé day 200mm, thanh bé
day 200mm

Son chéng thim bang dau
hic bén trong 1 16p, ngoai
phan cét am son chdng
tham 2 16p, phan cét duong
son bang son nuGce trang tri

TONG CONG 713.392.000
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A . HANG PON GIA THANH TIEN
TEN THIET BI Sx SL (VND) (VND)

ST
T

TKO1: BE TIEP NHAN

Bom chim nudc thai
1 TSURU 23,096,000 46,192,000
Model: 50B2.75S MI

TKO2 - BE DIEU HOA

Bom bé diéu hoa TSURU

1 2 | 24,155,000 48,310,000
Model: 50B2.4S MI
Dia thoi khi thd

EDI -

Medium 3/4"
May thoi khi bé

3 | dicu hoa Tsurumi | 2 | 170,984,00 341,968,00
Model: TSR2-200

TKO3 - BE SBR
Pia thdi khi tinh EDI -

1 12 | 374,000 4,488,000
Model: TSR2-200 USA
Bom hut bun

2 Grampus | 1 | 10,500,000 10,500,000
Model;: BS-323
May thdi khi

3 | Model: KEM Tsurumi | 2 | 170,984,000 341,968,000
SL250

4 | Decanter thu nu6c VN 1 10,000,000 10,000,000

TKO7 - BE KHU TRUNG

Bom dinh luong

Chlorine

1 Dseuro 1 13,341,000 13,341,000
Model: D 050N-
50/C-13
Bon chira hda chat Pai

2 | chlorine Thanh- | 1 | 1,730,000 1,730,000
Bon nhya 100 lit VN
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TKO08 - BE NEN BUN

GVHD: TS. TRAN THI KIM ANH

1

Ong tam

VN

300,000

1.000,000

2

Tam rang cua

VN

200,000

500,000

Bom hut bun

Model: B1D CDQ
4SPA

Moyno -

USA

40,015,000

40,015,000

Bom dinh luong
Polymer Anion

Model: D 050N-
50/C-13

Dseuro 1

13,341,000

13,341,000

CHI

PHI KHAC

Puong 6ng cong
nghé

VN

20,000,000

50,000,000

Lan can an toan

VN

20,000,000

20,000,000

Hé thong dién diéu
khién

*Votu

* Khi cu dién ngoai
nhap

* Mang hinh, CPU
* Chuong trinh PLC
* Bién tang

* Cap dién

* Hg thong dén
chiéu sang

* Thu 106i

100,000,000

100,000,000

Chi phi nhan cong
lip dat thiét bj tai
hién truong

50,000,000

50,000,000

Bun sinh hoc kich
hoat hé vi sinh

VN

10,000,000

10,000,000

Van hanh kich hoat,
huéng dan van
hanh, chuyén giao
cdng nghé¢

20,000,000

20,000,000

Phan tich mau nudc,

10,000,000

10,000,000
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GVHD: TS. TRAN THI KIM ANH

nghiém thu

TONG CONG

1,090,553

Tong chi phi dau tu xay dung tram xir Iy nudce thai truéc thué theo phwong an 2

= chi phi xay dung + chi phi thiét bi

=713.392.000 +1,090,553= 1,803,945,000 VND.

% Chi phi van hanh phwong an 2

Chi phi hoa chdt vdn hanh phuong dn 2

Bang 5.6 Chi phi hda chét st dung hiang ngay theo phuong an 2

orr| TENHOA | TvLE | LIEUDUNG | PONGIA | THANH TIEN
CHAT HOAT TINH (Kg/ngay) (VND/Kg) (VND/DAY)
HOA CHAT XU LY NUOC (10000 m*/day)
Polymer
3 | Anion 100% 0,052 53,000 2756
(dang ran)
5 | NaOH(dung 85% 0,25 1,000 250
dich)
6 | NaOCL 2% 18,75(L) 35,000 754,000
TONG CONG 757,000
Chi phi dién nang van hanh phwong an 2
Bang 5.7 Dién ning sir dung hang ngiy theo phuong an 2
oo [ st Joons | TGN oG
STT TEN THIET BI VI SL ggﬁé S(Lé\‘;“v)T BONG/NGAY THU/NGAY
' (h) (Kwh)
Bom chim bé tiép nhan
1 Céi | 2 2 0,75 24 36
Model: 50B2.75S
Bom chim bé diéu hoa
2 Céi | 2 2 0,4 24 19,2
Model: 50B2.4S
May thoi khi bé diéu hoa
3 Cai | 2 2 3 24 144
Model: TSR2-200
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Bom dinh lugng Polymer
4 | Anion cai | 1 1 0.18 24 4,32
Model: D 050N-50/C-13

Bom hut bun lang
5 Cai | 1 1 1.1 24 26
Model: DWO 150

May thoi khi SBR
6 Cai | 2 2 3 24 288
Model: KFM SL250

Bom hut bun bé nén bun
7 Céai | 1 1 1.5 24 36
Model: B1D CDQ 4SPA

Bom dinh lugng Chlorine
8 Cai | 1 1 0.18 24 4.32
Model: D 050N-50/C-13

May ép bun .

% | Model: TDR500 Ca 11 12 4 4.8
TONG CONG Kwh 562.64
CHI PHI BPIEN NANG
PON GIA PIEN (VNB/Kwh) 2759
THANH TIEN (VND) 1,552,323

Bang 5.8 Chi phi sir dung nuéc trong 1 ngay
, q | THANH
TT MUC DICH SU DUNG DON SL PON GIA | TIEN
NUGC VI (VND/m®)
(VND)
1 Pha hda chat m® 1 4,000
4,000
2 Nudc sinh hoat, vé sinh m° 1 4,000
TONG CONG 8,000
Bang 5.9 Chi phi nhén cong van hanh phuong an 2
. LUONG
TT | NHAN CONG SL iOAﬁA THANG
(VND/Théng)
1 Cong nhan ky thuat | 2 2 6,000,000
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2 Ky su mdi truong ‘ 1 ‘ 1 7,500,000
TONG CONG 19,500,000
CHI PHI NHAN CONG MOT NGAY (VNP/day) | 650,000

Tong chi phi van hanh hang ngay = Chi phi hoa chat + chi phi dién nang + Chi phi
nudc cap + Chi phi nhan cong

757,000+1,552,232+ 8000+650000= 2,967,000 VND
Chi phi dé xur Iy 1m® nuéce thai trong 1 ngay =2,967,000/500=5,934,000 VND
5.3. Panh gia cac phuong an

Qua qué trinh tinh toan 2 phuong an cua céng nghé dé& xuit ta s& dwa ra so
sanh véi 2 phuong an trén nham dwa ra phuong an tdi wu nhat v& mat kinh té 1an
qua trinh thi cong va van hanh cho cong trinh sau nay.

Bang 5.10 So sanh 2 phuong an cong nghé dé xuat

bun hoat tinh thong qua dong
bun tuan hoan.

-Két hop 1am viéc véi bé lang
cho hiéu qua tbi uu.

TIEU CHI PHUONG AN 1 PHUONG AN 2
Phuong an 1 sir dung Phuong an 2 sir dung

KY THUAT cong nghé thiéu khi+hiéu khi | cong nghé hiéu khi dang
truyén thong. mé SBR.
-Cong ngh¢ dé thyc hign. -Cong nghé moi rat
-Chi phl’ van hanh thap va bao | thich hop cho xur Iy hiru
tri thap. . co nong do cao

U'U PIEM -Linh hoat tdng gidm ndng d0 | -Phan ung theo mé,

dam bao t6i uu thoi gian
luu nude.
-Khéng can tuan hoan bun

NHUQC PIEM

Duy tri ndng d6 bun
trong bé 16n dé thich hop
V61 tai trong hitu co.

Can phai lién tuc tuan
hoan buin hoat tinh vé
Anoxic

D& sc tai hitu co.

-Trinh @6 van hanh cao.
-Luu bun gia, hoat tinh
kém, do tro cao, dé phat
sinh VSV dang soi.

Qua trinh lang dién ra
trong bé ma tudi bun gia
dé sinh ra cac chung vi
sinh vét dang soi 1am néi
bun.

Can thuc nghi¢m van
hanh dé x4c dinh lai cac
khoang thoi gian thich
hoc cho ting pha sau khi
hoan thanh xay dung.
CAac hang muc xtr Iy ¢
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sau bé SBR day theo
dang mé 1am tang kich
| thudec.

Tong chi phi dau tu

Tong chi phi dau tu xay dung trudc thué 1a

xay dung trudc thué 1a
1,604,0567 ,000 VND. 1,803,945,000VND.

KINH TE Chi phi van hanh Chi phi van hanh
3,571,000VND 2.967.000VND
Y&u cau mit bang xiy Yéu cau mit bang xay
dung tram Xur 1y nho. dung tram xur 1y 16n.

Két luan:
Qua bang danh gia 2 phuong 4n ta c6 thé thay sy ndi troi cia phuong an 1
S0 Voi phuong an 2 ca vé ky thuat va kinh té. Trén thuc té hién nay ching ta ciing
thdy rang cac cong trinh dang ap dung céng nghé Aerotank nhu phuong an 1 rat
rong réi, cong nghé nay that su 6n dinh va dang tin cay. Con vé cong nghé SBR 1a
cong nghé cai tién cho aerotank la lang nhung tuy nhién ciing con nhiéu diém vap
phai V& 1a chi phi dau tu thuc hién 1én, yéu cau mit bang 16n va yéu cau ngudi van
hanh ¢ trinh do cao diéu nay ciing s& lam mat diém ro réch trong budc tham dinh
thau caa nha dau tu, Vay cho nén tir qué trinh so sanh va dua ra lya chon phuong

an, ta quyét dinh chon phuong an 1 dé thuc hién va trién khai bang vé chi tiét.
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CHUONG 6:KET LUAN VA KIEN NGHI

6.1. Két luan

Trong cbng cudc hién dai hda, céng nghiép hoa dit nudc, viéc chim lo dén
van dé anh hudng dén doi sbng con ngudi 1a didu hét suc can thiét va quan trong.
Chinh vi thé, ma méi trudng can phai duge dam bao. Tuy nhién, nhu cau nha o,
trung tam thuong mai, giai trf,.. cia con ngudi ngdy cang phat trién thi méi trudng
séng cua con ngudi Ngay cang xau di.

Dé gop phan méi truong sdng caa chang ta, thi viéc xir Iy nude thai sinh hoat
la viéc khdng thé thiéu, viéc quy hoach nhitng khu can ho, nha ¢ va xay dung mot
hé thong xir Iy nudc thai cho khu cin ho nha ¢ d6 mang mét y nghia hé suc thiét
thuc, boi nd anh huong tryuc tiép dén moéi truong song.

Do d6, cac khu can ho, nha ¢, dan cu can cha ¥ dén van dé gay 6 nhiém. Khu
can ho, nha & Corona City dac biét chii y dén van dé nay ngay tir khi xay dung.

Pic tinh nudc thai sinh hoat rat thich hop véi phuong phap xir Iy sinh hoc.
Viéc lya chon phuong phap xu Iy thiéu khi, hiéu khi 1a phu thudc vao dic tinh, luu
lwong, dién tich diéu kién kinh té. Phuong phap duogc lya chon cho thiét ké nay 1a
phuong phap sinh hoc, day 1a cong nghé xu ly mang tinh kha thi cao va dugc ap
dung phé bién hién nay, wu diém cta phuong phap nay 1a chi phi dau tu va chi phi
van hanh thap, phu hop véi diéu kién khi hau Viét Nam va hiéu qua xu 1y cao.

6.2. Kién nghi

Dao tao can bo ky thuat moi truong o trinh do, ¢ y thic trach nhiém dé quan
ly, giam sét, van hanh va xu ly sy ¢b khi van hanh ciing nhu quan Iy mdi truong nha
may.

Thudng Xuyén bao tri hé théng ciing nhu theo ddi tinh hinh hoat dong cua hé
thdng dé c6 thé tng pho kip thoi cac su cb xay ra.

Bao dam cOng tac van hanh dung theo hudng dan k§ thuat.

Dé tranh céc sy cb dang tién co thé xay ra, can phai cé bién phap an toan lao
d6g va phong tranh chay né.

Khi trién khai vao thuc té, can cé qua trinh van hanh, chay ther dé diéu chinh

quy trinh sao cho phu hop véi thuc té
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TAI LIEU THAM KHAO
1. GS.TS Lam Minh Triét,2008, Xt ly nudc thai d6 thi va cong nghiép, NXB

PHQG,TPHCM
2. PGS.TS Lé Vian Cat, Xt ly nudc thai gidu hop chat Nito va Photpho, nha

xuat ban khoa hoc tu nhién va cong nghé.

3. TS. Trinh Xuan Lai 2008- Tinh toan cac cong trinh xtr ly nudc thai- Nha
Xuit ban xay dung

4. Metcaff & Eddy, Wastewater Engineering Treatment and Reuse

5. Tiéu chuan xay dung Viét Nam 51-2008

6.  Quy chuan xay dung Viét Nam 40-2011
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