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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

MO PAU

Nudéc la tai nguyén tai nguyén vé cling quy gia cua con ngudi. O nhiém
ngudn do tac dong cia nudc thai sinh hoat va san xuit dang 1a van dé bac xdc
hién nay. Viéc bao vé va sir dung hop Iy ngudn nude dé cung cap cho cac hoat
d6ng sinh hoat va san xuét, dap (ng nhu cau hién tai va théa man nhu cau tuong
lai dd va dang 13 bai toan nan giai doi voi Viét Nam ndi riéng va ca thé gisi noi
chung. D4i vai cac thanh phd 16n hién nay, dinh hudng phat trién kinh té sé tap
trung manh vao nganh céng nghiép. Cong nghiép phét trién tao diéu kién viéc 1am
cho lwong 16n ngudi dan xung quanh, va cac ving mién 1an can kéo theo lugng Ion
nuoc thai sinh hoat cua cong nhan nha may. Nudc thai sinh hoat thai ra moi truong
gay nén tinh trang “qua tai” cho hé thong kénh thoat nudc thai va cac ho diéu hoa.
Viéc xir Iy nude thai sinh hoat cia cac cum cdng nghiép, cac nha may gop phan
giam tai &p luc cho hé théng xur Iy nudce thai sinh hoat chung cta thanh phé, gop
phan bao vé chat lugng ngudn nudc cung cap cho cac hoat dong sinh hoat va san
xuat. Pay ciing chinh 1a 1y do thuc hién dé tai “Tinh toan thiét ké hé théng xir ly
nwéc thai sinh hoat cho Nha may May Hung Nhan

< Muc tiéu deé tai

Tinh toan thiét ké hé thong xtr Iy nudc thai sinh hoat Nha may May Hung
Nhan.

< Noi dung deé tai
Noi dung khéa luan tap trung vao mot s van dé sau :
e TNg quan vé nuéc thai sinh hoat.
e Tim hiéu mot s6 phuong phéap chinh trong xtr Iy nuéc thai sinh hoat.
e Thiét ké hé théng xir 1y nude thai sinh hoat Nha may May Hung Nhan
e VVan hanh hé thong
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
CHUONG 1: TONG QUAN VE NUOC THAI SINH HOAT VA

PHUONG PHAP XU LY

1.1. Nguén géc va dic tinh nwéc thai sinh hoat [ 6 ]

% Nudc thai sinh hoat 1a nudc dugc hinh thanh trong qua trinh hoat
d6ng séng cua con nguoi nhu : tim, giat gidl, tdy rua, vé sinh ca nhan, nuéc nha
bép...Chung duoc thai ra tir cac cin hd, co quan, truong hoc, bénh vién, cho,
cac cdng trinh céng cong khac va ngay chinh trong cac co s San Xuat.

»  Khoi lugng nudc thai phu thude vao:

+  Quy md dan sb

+  Tiéu chuan cip nudc

+  Kha ning va dic diém cia hé thong thoat nudc

+  Loai hinh sinh hoat

< Dic tinh chung ctia nudc thai sinh hoat thudng bi 6 nhiém bai cac
chat can b hitu co , cac chat hitu co hoa tan ( thong qua chi s BODs/COD ),
cac chat dinh dudng ( Nito , phospho ) , cic vi tring gdy bénh ( E.coli ,
Colifrom...)

>  Mtc d6 6 nhiém cta nudc thai sinh hoat phu thudc vao:

+  Luu luong nudc thai
Tai trong chat ban tinh theo dau ngudi

Trong d6 tai trong chat ban tinh theo dau ngudi phy thudce vao:

+ v +

Mirc song, diéu kién séng va tap quan song

+  Diéu kién khi hau

1.2. Thanh phan va tinh chat nwéc thai sinh hoat [2 ;9]

Thanh phﬁn va tinh chat nudc thai sinh hoat phu thudc rat nhiéu vao
ngudn gdc nudc thai. Pac diém chung ciia nude thai sinh hoat 13 thanh phan cia
chung tuong dbi on dinh. Cac thanh phan nay bao gom 52% chat hitu co, 48%
chét vé co, ngoai ra nudc thai sinh hoat con chira nhiéu cac vi sinh vat gay bénh
va cac doc to cua ching. Phan 16n cac vi sinh vat trong nudc thai la cac vi
khuan, virut gdy bénh nhu: cac vi khuan gy bénh ta, ly, thuong han...

% Thanh phan nuéc thai duoc chia 1am 3 nhom chinh:

SV: Hoang Thu Thay — MT1701 2



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

e  Thanh phan vat Iy: Cac chat ban c6 trong nudc thai & cac kich thudc
khac nhau, dugc chia 1am 3 nhom:

- Nhém 1: Gom céc chit khong tan chira trong nudc thai dang tho (vai,
gidy, canh 14 cy, san, soi, d4...) & dang lo limg ( & > 10" mm) va & dang huyén
phu, nhil twong, bot (5 = 10" — 10 mm)

- Nhém 2: Gom cac chit ban dang keo (8 = 10 — 10°° mm)

- Nhoém 3: Gdm cac chit ban ¢ dang hoa tan & < 10° mm; ching c6
thé & dang ion hodc phan tir: H¢ mdt pha - dung dich that

e  Thanh phéan héa hoc: Biéu thi dang cic chét ban trong nudc thai co
tinh chat hoa hoc khac nhau:

- Thanh phén v0 co:. cat , sét , xi, axit vo co, cac ion cia mudi phan
ly...( khoang 42% d6i voi nude thai sinh hoat )

- Thanh phan hitu co: phan, nudc tiéu, cic chat ngudn goc tir dong vat,
thue vat , can ba bai tiét...( chiém khoang 58% )

+  Céc chat chira Nito : Uré, protéin , amin , acid amin...

+  Céc hop chat nhém hydrocacbon : m& , xa phong, cellulose...

+  Cac hop chat chira phosphor, luu huynh

e  Thanh phén sinh hoc:

- Néam

- Vi khuan dang nim

- Nguyén sinh dong vat

Bang 1.1. Thanh phan nuéc thai sinh hoat

SV: Hoang Thu Thay — MT1701 3



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

Mire d9 6 nhiém
Chi tiéu Pon vi Trung ,
Nang . Thap
binh
Téng chat ran (TS) mg/I 1000 500 200
- Chét ran hoa tan (TDS) mg/l 700 350 120
- Chat ran lo ling (TSS)
mg/I 300 150 80
BODs mg/I 300 200 100
Tong Nito mg/I 85 50 25
_ Nito hitu co mg/I 35 20 10
- Amoni mgl/l 50 30 15
- Nitrit
mg/| 0,1 0,05 0
- Nitrat
mg/I 0,4 0,02 0,1
Clorua mg/I 175 100 15
Do kiem mgCaCO; 200 100 15
Téng chat béo mg/I 40 20 0
Tong photpho mg/| 8

Nguén: Gido trinh céng nghé xir Iy nwée thdi, Trdan Vin Nhan — Ngé Thi Nga,
2000

1.3. Céc chi tiéu co ban vé nwéc thai sinh hoat [ 6 ;9]
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
1.3.1. Cac chi tiéu li hoc

Pic tinh 1i hoc quan trong nhét ctia nude thai gdm: Chat ran, mui, nhiét
do, mau, do duc.

% Chit rin trong nwdéc thai

Chat rin trong nudc thai bao gdm céac chat ran lo lung, chét rin c6 kha
nang ling, cic hat keo va chét ran hoa tan. Tong cac chit ran (Total solid, TS)
trong nudc thai 1a phan con lai sau khi dd cho nudc thai bay hoi hoan toan &
nhiét do tir 103 - 105°C. Cac chat bay hoi & nhiét ¢ nay khong duoc coi 13 chat
ran. Tong cac chét ran duoc biéu thi bang don vi mg/l. Trong nudc thai sinh hoat
c6 khoang 40 — 65% chét ran nam & trang thai lo ltng.

Tong cac chat ran co thé chia ra lam hai thanh phan: Chat rin lo ling (c6
thé loc duoc) va chét rin hoa tan (khong loc dugc).

s Mui

Nudc sach 1a nuée khdng moi vi. Khi bat dau c6 mui thi d6 1a biéu hién
cua hién twong 6 nhidm. Trong nudc thai mui rat da dang tly thude vao luong va
dic diém cua chat gay 6 nhiém. Mui cua nudc thai con moi thuong khong gay ra
cac cam giac kho chiu, nhung mot loat cac hop chat gdy mui khé chiu sé toa ra
khi nudc thai bi phan hity sinh hoc dudi cac diéu kién yém khi. Hop chat gay
mui dic trung nhat 13 hydrosulfua (H,S — mui trimg thdi). Hop chét khac, chang
han nhu: Indol, skatol, cadaverin... dugc tao dudi cac diéu kién yém khi co thé
gay ra nhiing mui kho chiu hon H,S.

“* Nhiét do

Nhiét do caa nudc thai thay doi rt 16n, phu thudc vao mua trong nam. Su
thay doi nhiét do anh hudng dén téc do ling, mic oxy hoa tan va hoat dong cua
vi sinh vat. Nhiét do caia nuéc thai 1a mot yéu td hét sic quan trong d6i véi mot
s6 bo phan nha may xt 1y nud thai nhu bé lang va bé loc.

Do mau

P mau clia nude thai 1a do cac chit thai sinh hoat, c6 thé lam can tro kha
nang khuéch tan ciia 4nh sang vao ngudén nudc gy anh huéng dén kha ning

quang hop cta hé thuy sinh thuc vat. Nudc thai chira oxy hoa tan (DO) thuong
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

c6 mau xam. Nudc thai mau den thuong c6 mai hoi thdi chira luong oxy hoa tan
rat it hoac khdng c6 . Ngoai ra mau cta nude thai con 1am mat vé my quan cia
ngudn nudc nén rat dé bi sy phan tng cta cong dong 1an can.

D) duc

Do duc cua nudc do cac hat lo lang, cac chat dang keo chua trong nudc
thai tao nén. Hoac do cc chat hitu co phan huay , giéi thiy sinh gy ra .Pon vi
do d6 duc thong dung NTU.

1.3.2. Cac chi tiéu héa hoc va sinh hgc

< pH

pH 1a chi s6 dic trung cho ndng do ion H* ¢6 trong dung dich, thuong
duoc dung dé biéu thi tinh axit va tinh kiém cta nuéc.

Do pH cta nude co lién quan dang ton tai cua kim loai va khi hoa tan
trong nudc. pH c6 anh hudng dén hiéu qua tat ca qua trinh xt Iy nudc. Po pH c6
anh huong dén cac qué trinh trao chat dién ra bén trong co thé sinh vat nudc.
Nudc thai sinh hoat pH dao dong trong khoang 6,9 — 7,8.

% Nhu cau oxy sinh hoc (biochemical oxygen demand, BOD)

Nhu ciu oxy sinh hoa 13 lugng oxy can thiét dé vi sinh vat oxy hoa cac
chat hitu co trong mot khoang thoi gian xac dinh va duoc ky hiéu bang BOD
dugc tinh bang mg/l. Chi tiéu BOD phan anh muc do 6 nhiém hitu co dé phan
huy sinh hoc ctia nuéc thai. BOD cang 16n thi nuée thai (hodc nudc ngudn) bi 6
nhiém cang cao va nguoc lai.

Thoi gian can thiét dé cac vi sinh vt oxy hoa hoan toan cac chit hitu co
6 thé kéo dai dén vai chuc ngay tuy thudc vao tinh chit cua nudce thai, nhiét do
va kha nang phan hay cac chét hitu co ciia hé vi sinh vat trong nudc thai. Dé
chuan hoa céc sd liéu nguoi ta thudng bao cdo két qua dudi dang BODs (BOD
trong 5 ngdy & 20°C). Mirc d6 oxy hoa cac chét hiru co khong déu theo thoi
gian. Thoi gian dau, qua trinh oxy hoa xdy ra voi cuong d6 manh hon va sau do

giam dan.

% Nhu ciu oxy héa hoc (Chemical Oxygen Demand, COD)

SV: Hoang Thu Thay — MT1701 6



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

Nhu cau oxy hoéa hoc 1a lwong oxy can thiét dé oxy héa céc chat hitu co
trong nudc bang phuong phap héa hoc (sir dung tac nhan oxy hda manh), vé ban
chat, day 1a thong sé dugc sir dung dé xac dinh tong ham luong céc chat hiru co
c6 trong nudc, bao gom ca ngudn géc sinh vat va phi sinh vat. Bé xac dinh chi
tiéu ndy, ngudi ta thuodng dung potassium dichromate (K,Cr,0;) dé oxy hoa
hoan toan céc chat hiru co, sau d6 dung phuong phap phan tich dinh luong va
cong thic dé xac dinh ham luong COD. Pon vi do COD 1a miligam trén lit
(mg/l) , chi ra khéi lugng dxy can tiéu hao trén mét lit dung dich.

“* Nito

Nito c6 trong nudc thai & dang cac lién két & dang vo co va hitu co. Trong
d6 nudc thai sinh hoat, phan 16n Nito ¢ dang lién két hitu co 1a cac chat co
ngudn gdc protit, thue pham du thira; con cac Nito trong céac lién két vo co gdbm
cac dang khir NH,", NH; va cac dang oxy hoa: NO, va NOs'.

% Chat hoat dong bé mit

Chat hoat dong bé mat 1a nhitng chat hitu co gdm 2 phan: ki nudc va wa
nudc, tao nén sy hoa tan cia cac chat do trong dau va trong nude. Nguon tao ra
cac chét hoat dong bé mat 1a viée st dung cac chét téy rira trong sinh hoat. Sy co
mit ctia chat hoat dong bé mat trong nudc thai anh hudng dén tat ca cac giai doan
xur 1y, cac chat ndy lam can trd qua trinh lang va cac hat lo ling, tao nén hién
tuong sui bot trong cac cong trinh xtr 1y, kim ham céc qua trinh xtr 1y sinh hoc.

% Oxy hoa tan( Dissolved oxygen, DO)

Oxy hoa tan (DO) 1a mot trong nhiing chi ti€u quan trong trong qua trinh
xtr 1y sinh hoc hiéu khi. Luong oxy hoa tan trong nudc thai ban dau din vao
tram xir Iy thudng bang khong hodc rat nho. Trong khi dé, trong cac cong trinh
xtr 1y sinh hoc hiéu khi thi luong oxy hoa tan can thiét khéng nhé hon 2mg/1.

% Kim loai ning va cac chat doc hai

Kim loai ning trong nuéc thai c6 anh huéng dang ké dén cac qua trinh xir
1y, nhét 1a xur 1y sinh hoc. Cac kim loai nang ddc hai gém: Niken, déng, chi,
crom, thuy ngan, cadmi...

+* Vi khuan va sinh vat khac trong nwéc thai
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Céc vi sinh vat hién dién trong nudc thai bao gém cac vi khuan, vi rat,
nam, téo, nguyén sinh dong vat, cac loai dong va thuc vat bac cao.

Mttc dd nhiém ban vi sinh vat caa nguén nudc phu thude nhiéu vao tinh
trang v¢ sinh trong khu dan cu va nhét 1a cac bénh vién. Di véi nude thai bénh
vién, bit budc phai xtr Iy cuc bo trudc khi xa vao hé théng thoat nudc chung
hoic trude khi xa vao song hd.

Nguén nude bi nhidm ban sinh hoc khong sir dung dé ubng duogc, tham
chi néu sb luong vi khuén giy bénh du cao thi ngudén nudc ndy ciing khong thé
dung cho muc dich giai tri nhu boi 161, cau ca dugc. Cac loai thuy san trong khu
vuc 6 nhiém khéng thé str dung 1am thirc an tuoi sdng duoc vi nd 1a ky cha
trung gian cua cac ky sinh trung gay bénh.

1.4 Tong quan vé cac phwong phap xir Iy nwée thai sinh hoat

1.4.1 Phwong phap co hoc
Phuong phap nay dung dé xtr 1y so bd, gitp loai bo cac tap chit ran kich

c& khac nhau c6 trong nudc thai va cac hat lo ling huyén phu kho lang.
1.4.1.1. Song chén rac va luéi chin rac [2; 5]

a. Song chin rac

Muc dich ctia qua trinh nay 1a nham loai bé nhiing tap chat, vat tho va cac
chat lo ling c6 kich thudc 16n trong nude thai dé tranh gay sy ¢b trong qué trinh
van hanh xir Iy nudc thai. Réac thai nay dugce chuyén t6i may nghién dé nghién
nho, sau d6 chuyén téi bé phan huy cin (bé metan). Dbi véi cac tap chat < 5Smm
thuong dung ludi chin rac. Ciu tao ctia thanh chin rac gdm céc thanh kim loai
tiét dién hinh chit nhat, hinh tron hodc bau duc. .. Song chin rac dugc chia lam 2
loai: c6 dinh va di dong, nhung song chin rac ¢ dinh duoc st dung phé bién

hon. Song chin rac duoc dit nghiéng mot goc 45-60°theo hudng dong chay.
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Hinh 1.1. So' d6 song chdn rdc

b. Lu6i chin rac

- Lu6i chan rac: sau song chan rac, dung dé khir cac chat lo limg c6 kich
thudc nho, thu hdi cac thanh phan quy khong tan hodc khi can phai loai bo rac
c6 kich thudc nhé. Kich thuée mat luéi tir 0,5 + 1,0 mm.

- Luéi chan rac thuong duge bao boc xung quanh khung réng hinh tru
quay tron (hay con goi 1a trong quay) hodc dit trén cac khung hinh dia.

- Rac thudng dugc chuyén téi may nghién rac, sau khi dugc nghién nho,
cho d6 trd lai trude song chin rac hodc chuyén ti bé phan huy can.

1.41.2. Bélingcat[2;11]

Bé lang cat dung dé tach cac chat ban vo co co trong luong riéng Ion hon
nhiéu so véi trong lugng riéng caa nudc nhu xi than, cat ... ra khoi nudc thai.
Théng thuong can lang c6 duong kinh hat khoang 0,25 mm (tuong duong do 16n
thuy luc 1a 24,5) chiém 60% tong s6 cac hat can c6 trong nudc thai.

Theo chiéu dong chay, bé lang duoc phan thanh: bé ling ngang va bé lang dung.

Trong bé lang ngang, dong nudc chay theo phuong ngang hoic vong qua
bé véi van téc 16n nhat V. = 0,3 m/s, van tdc nho nhét Vi, = 0,15 m/s va thoi
gian luu nuéc tir 30 - 60 gidy. Ddi véi bé ling dimg, nudc thai chuyén dong theo
phuong thang dtng tir dudi 1én dén véach tran véi van tée nudc dang tir 3 - 3,7
m/s, van téc nudc chay trong mang thu (xung quanh bé) khoang 0,4 m/s va thoi
gian luu nuée trong bé dao dong trong khoang 2 - 3,5 phut.

Cat trong bé ling duoc tap trung vé hé thu hodc muong thu cat dudi day,

lay cét ra khoi bé c6 thé bang thu cong (néu luong cét < 0,5 m®/ngay dém) hoic
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bang co gidi (néu luong cét > 0,5 m*/ngay dém). Cét tir bé ling cat duoc dua di

phoi kho & san phoi va cat kho thuong dugc sir dung lai cho muc dich xay dung.

Dong chdy cio chil My
1heo vong xofu won dc

. -, =

Hhittug chuy€n djng ci ibank gy1
He'thu it iy i g "

Biu v Diura ’

ST Qiptpecin
o cic hyi chii vin

50 di bé By tﬁ:usnus (chat uhi)

Hinh 1.2. So do bé ling cat

s San phoi cat

Cian xa ra tr bé lang cat con chita nhiéu nudc nén phai phoi khd ¢ san
phoi cat hodc ho chua cat dat & gan bé lang cat. Chung quanh san phoi cat phai
c6 bo dip cao 1 - 2 m. Kich thudc sin phoi cat duoc xac dinh véi diéu kién tong
chiéu cao 16p cat h chon bang 3 - 5 m/nam. Cat kho thuong xuyén dugc chuyén
di noi khéc.

Khi dat tham tbt (cat, 4 cat) thi xdy dung san phoi cat véi nén tu nhién.
Néu 1a dat thim nudc kém hodc khong tham nudc (4 sét, sét) thi phai xay dung
nén nhén tao. Khi d6 phai dit hé thong éng ngam c6 16 dé thu nudc thim xudng.
Nudc nay co6 thé dan vé trude bé lang cat.
1.4.1.3. Bé tach diu mé [11]

Céc cong trinh nay thuong dugc tng dung khi xir ly nudce thai cong
nghiép nham loai bod céc tap chat ¢ khoi luong riéng nho hon nudc. Céac chat
nay sé bit kin 16 héng gifra cac vat li¢u loc trong bé sinh hoc... va ching cling
pha hay ciu triic bun hoat tinh trong bé Aeroten, giy kho khan trong qua trinh
1én men can.
1.4.1.4. Bé diéu hoa [11]

Trong qué trinh xtr Iy nudc thai can phai diéu hoa luong dong chay.Trong

qua trinh nay thyuc chat 1 thiét 1ap hé thong diéu hoa luu luong va ndng do chat
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6 nhiém trong nudc thai nham tao diéu kién tét nhat cho cac cong trinh phia sau
hoat dong on dinh. Bé diéu hoa dong chay c6 thé bé tri trén dong chay hay b tri
ngoai dong chay.

1.4.1.5. Béliang[11]

Bé ling dung dé tach cac chét lo limg c6 trong luong riéng 16n hon trong
luong riéng ctia nude. Chat lo limg nang hon sé& tir tir lang xubng day, con chét
lo lmg nhe hon s€ ndi 1én mit nude hodc tiép tuc theo dong nudce dén cong trinh
xtr 1y tiép theo. Dung nhiing thiét bi thu gom va véan chuyén cac chat ban ling va
ndi (ta goi 1a ¢in) t6i cac cong trinh xir 1y can.

- Dya vao chtic nang, vi tri c6 thé chia bé lrfmg thanh céc loai: bé léng dot
1 trudc cong trinh xir 1y sinh hoc va bé lang dot 2 sau cong trinh xir 1y sinh hoc.

-Duya vao nguyén tic hoat dong, ngudi ta c¢6 thé chia ra cac loai bé lang
nhu: bé léng hoat dong gian doan hoac bé léng hoat dong lién tuc.

- Dua vao cdu tao co thé chia bé ling thanh cac loai sau: bé lang ding, bé

lang ngang, bé ling ly tim va mot sd bé ling khac.
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Hinh 1.3. So do bé ling
1.4.1.6. Béloc [11]

Nhim tach cac chit ¢ trang thai lo ling ¢ kich thuéc nho bang cach
cho nudc thai di qua 16p vat li€u lgc. Nhiing loai vat liéu loc co thé sir dung 1a
cat thach anh , than cdc hodc soi nghién , tham chi ca than nau , than bun , than
go...

Phuong phéap xir Iy nude thai bang co hoc c6 thé loai bé khoi nude thai

dugc 60% céc tap chat khong hoa tan va 20% BOD, hiéu qua xu 1y co thé dat t6i
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75% theo ham lugng chat lo limg va 30-35 % theo BOD bang cac bién phap lam
thoang so bd hodc dong tu co hoc.

Néu diéu kién vé sinh cho phép thi sau khi xtr Iy co hoc nudc thai dugc
khtr va xa lai vao ngudn, nhung thuong thi xt Iy co hoc chi 1a giai doan xtr Iy so
bo trude khi qua giai doan xtr 1y sinh hoc.

Bé loc thuong lam vi¢c véi hai ché 6 loc va rira loc. Qua trinh loc chi
ap dung cho céc cong nghé xir Iy nude thai tai sir dung va can thu hdi mot sd
thanh phan qui hiém c6 trong nudc thai. Cac loai bé loc thudng duoc phan loai
nhu sau:

+ Loc qua véach loc.
+ Bé loc véi vat lidu loc dang hat.
+ Bé loc cham.
+ Bé loc nhanh.
+ Cot loc ap luc.
1.4.2. Phwong phap héaly [3 ; 6]

Co ché ctia phuong phép hoa 1y 1a dua vao nudc thai chat phan tng nao
d6, chat nay phan mg véi cac tap chat ban trong nudc thai va c6 kha ning loai
chiang ra khoi nudce thai dudi dang can léng hodc dang hoa tan khong doc hai .

Cac phuong phap héa 1y thuong duoc st dung dé khir nude thai 13 qua
trinh keo tu hép phu, triét ly ,tuyén ndi...

% Phuong phap dong tu va keo tu.

> Qua trinh lang chi c6 thé tach duoc cac hat ran huyén phu nhung khong
thé tach duogc cac chit gy nhiém ban ¢ dang keo va hoa tan vi chung 1 nhiing
hat ran c6 kich thudc qua nhd. Pé tach cac hat ran c6 hiéu qua bang phuong
phap lang, can ting kich thudc cia ching nho su tac dong twong hd gitta cac hat
phan tan kién két thanh tap hop cac hat, nham tang tde do léng. Viéc khtr cac hat
keo ran bang lang trong lwong doi héi trudc hét can trung hoa dién tich cia
chung, sau do 1a lién két chung v6i nhau. Qua trinh trung hoa vé dién tich dugc
goi la qua trinh dong ty, con qua trinh tao thanh cac bong 16n hon tir cac hat nho

goi la qua trinh keo tu.
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> CAc chat keo tu thudng dung 13 cac chat vo co c¢6 kha ning kién két cac
hat lo Itrng lai v&1 nhau nhu: Phén don, phén kép, PAC...

> Chat dong tu (Flocculant): 1a lién két cac hat lo limg tich dién lai véi
nhau bang luc twong tac Vandervals.

1.4.3. Phwong phap sinh hgc

Xt 1i nudc thai bang phuong phap sinh hoc 13 dya trén hoat dong séng
cua vi sinh vat , chu yéu 1a vi khuan di dudng hoai sinh ¢6 trong nuéc thai. Qua
trinh hoat dong cua ching cho két qua 1a cac chat hitu co gdy nhiém ban dugc
khoéng hda va tra thanh chét vo co , cac chét khi don gian va nudc .

Phuong phap xu Iy sinh hoc c6 thé chia ra 1am hai loai : xtr ly hiéu khi va
xt ly yém khi trén co so ¢6 oxy hoa tan va khong co oxy hoa tan.

Nhirng cong trinh xtr ly sinh héa phan lam 2 nhom :

Nhitng cong trinh trong d6 qué trinh xt Iy thuc hién trong diéu kién tu
nhién: Canh dong tudi, bai loc, ho sinh hoc... thuong qua trinh xu ly dién ra
cham.

Nhiing cong trinh trong d6 qua trinh xir Iy thuc hién trong diéu kién nhan
tao: Bé loc sinh hoc (bé biophin), bé 1am thoang sinh hoc (bé aeroten)... Do cac
diéu kién tao nén bang nhan tao ma qué trinh xt Iy dién ra nhanh hon, cuong do
manh hon. Qua trinh xt 1y sinh hoc c6 thé dat hiéu suat khir tring 99,9%. Cong
trinh xt ly sinh hoc thuong dugc dat sau khi nudc thai da duoc xur Iy so b qua
cac cong trinh co hoc, hda hoc, hoa ly.

1.4.3.1. Coéng trinh xir Iy trong diéu kién tw nhién [4 ; 6]

% Ao hd sinh hoc (Ao ho 6n dinh nuwéc thai)

Ho sinh hoc 14 cac ao hd c6 ngudn géc tu nhién hoic nhan tao, con goi la
hd on dinh nudc thai Pay 1a mot trong nhitng hinh thire 1au doi nhat dé xu ly
nuéc thai bang phuwong phap sinh hoc.Hd sinh hoc ding dé xt ly nhitng nguon
thai tha cap véi co ché phan hay céc chat hitu co xay ra mot cach ty nhién. Céc
hoat dong dién ra trong hd sinh hoc 1a két qua cua sy cong sinh phic tap giia

nam va tao, gilp on dinh dong nuéc va lam giam cac vi sinh vat gay bénh.
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Nhiing qué trinh ndy ciing twong ty nhu qué trinh tu lam sach & séng ho tu
nhién.Céc hé sinh hoc c6 thé 1a hé don hoidc thuong két hop nhiéu phuong phap
xt ly khéac. Quy trinh duoc tém tit nhu sau:

Nudc thai — loai bo rac, cét, soi... — Cac ao hd 6n dinh — Nude di xt ly

e Hd hiéu khi

Hoat dong dya trén qué trinh oxy hda céc chét hitu co nho vi sinh vat hiéu
khi.Hién nay ngudi ta phan ho sinh hoc hiéu khi thanh 2 loai : Ho lam thoang tu
nhién va ho 1am thoang nhan tao. Chiéu sau cua ho nho chi tir 0,3 - 0,5 m.

e Ho ki khi

Ho ki khi 12 hd c6 chiéu su, it hodc khong co diéu kién hiéu khi. Céc vi
sinh vat ki khi hoat dong séng khéng can oxy cua khong khi. Ching st dung
OXy tir cAC hop chét nhu nitrat, sulfat... @& oxy hda cac chét hiru co va cac loai
rugu, khi CH,, H,S,CO,,...va nudc. Chiéu sau cua hd kha 16n khoang 2 — 6 m.

e Ho tuy nghi

La sy két hop hai qué trinh song song: phan huy hiéu khi cac chét hiru co
hoa tan c¢6 déu & trong nuéc va phan hay ki khi (cha yéu 1a CH,) cin lang &
vuing lang.

Ao ho tuy nghi dugc chia 1am ba ving: Lép trén 1a vang hiéu khi, ving
gitra la vang ki khi tay tién va vung phia day sau la vung ki khi.

Chiéu sau cua ho khoang 1 — 1,5 m.

% Phwong phap xir Iy qua dat

Cac cong trinh xur 1y nuéc thai trong dét 1a nhimg ving dat quy hoach tudi
nuéc thai dinh Ky goi 1a canh dong ngap nudc (canh dong tudi va canh dong
loc). Canh ddng ngap nudc duoc tinh toan thiét ké dua vao kha niang giir lai,
chuyén hoé chat ban trong dat. Khi loc qua dét, cac chat lo lang va keo s& duoc
giir lai ¢ 16p trén cung. Nhiing chat nay tao ra mot mang gdom nhiéu vi sinh vat
bao boc trén bé mat cac hat dat, mang nay s& hap phu céc chat hitu co hoa tan
trong nudc thai. Nhiing vi sinh vat sé sir dung oxy cua khong khi qua cac khe

dat va chuyén hoa cac chat hiru co thanh cac hop chat khoang.

SV: Hoang Thu Thiy — MT1701 14



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
1.4.3.2. Cac cbng trinh xir Iy hiéu khi nhan tao [2 ; 3 ; 4]

Xt ly sinh hoc hiéu khi trong diéu kién nhan tao cd thé ké dén hai qué
trinh co ban:

+ Qua trinh xtr 1y sinh trudng lo ling.

+ Qua trinh xt 1y sinh truong bam dinh.

Céc cong trinh tuong thich ctia qua trinh xu ly sinh hoc hiéu khi nhur:
Aeroten bun hoat tinh (vi sinh vat lo ling), bé thoi khi sinh hoc tiép xdc (vi sinh
vat bam dinh), bé loc sinh hoc, thap loc sinh hoc, bé sinh hoc tiép xtc quay...

% Bé phan ng sinh hec hiéu khi — Aeroten

Qua trinh xur 1y nudc thai st dung bun hoat tinh dua vao su hoat dong
séng cua Vi sinh vat hiéu khi. Trong bé Aeroten, cac chat lo ltimg dong vai tro 1a
cac hat nhan dé cho vi khuan cu tr(, sinh san va phét trién dan Ién thanh cac
bong cin goi 12 bun hoat tinh. Bun hoat tinh 1a cac béng can c6 mau nau sam
chtra cac chat hitu co hap thu tir nudce thai va 13 noi cu tra dé phat trién caa vo sb
vi khuan va vi sinh vat khac. Cac vi sinh vat dong hoa cac chat hitu co c¢6 trong
nudc thai thanh céc chat dinh dudng cung cap cho su sdng. Trong qué trinh phat
trién vi sinh vat sir dung cac chat dé sinh san va giai phong nang lugng, nén sinh
khdi cua ching ting 1én nhanh. Nhu vay cac chat hitu co co trong nuéc thai
dugc chuyén hoéa thanh cac chit vo co nhu H,O, CO, khong doc hai cho mai
truong.

Quié trinh sinh hoc ¢ thé di&n ra tdm tét nhu sau:

Chat hitu co + Vi sinh vat + oxy = NHj + H,O + Nang lugng + Té Bao méi

Hay c6 thé viét:

Chét thai + Bun hoat tinh + Khong khi = San pham cudi + Bun hoat tinh du

Bé Aecroten 13 cong trinh bé tong cot thép hoic bang sat thép, hinh khodi
chit nhat hoac hinh tron. Nudc thai chay qua sudt chiéu dai bé va duoc suc khi,
khudy dao nhiam ting cudng oxy hoa tan trong nudc, thiic diy qua trinh phan
huy chat hiru co cua vi sinh vat hiéu khi.

Qua trinh phan huy cac chit hitu co xdy trong Aeroten bao gdm ba giai

doan
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- Giai doan mét: thirc an dinh dudng trong nudc rat phong phu, lugng
sinh khdi trong thoi gian nay lai it. Sau khi thich nghi v&i méi trudng, vi sinh vat
sinh trudng rat nhanh va manh theo cdp s6 nhan, vi vy luong oxy tiéu thu ting
dan

- Giai doan hai: sinh vat phat trién On dinh, tdc do tiéu thu oxy cling gﬁn
nhu it thay d6i chinh ¢ giai doan nay chat hitu co bi phan huy nhiéu nhat

- Giai doan ba: Sau mdt thoi gian kha dai, téc do oxy hoa cdm ching, c6
chiéu huéng giam lai thiy tbc do tiéu thu oxy ting 1én. Pay 1a giai doan nitrat
hoa mudi amon.

% Bé loc sinh hoc

La cong trinh dugc thiét ké nham muc dich phan hay cac chat hiru co co
trong nudc thai nhd qua trinh oxy hoa dién ra trén bé mat vat liéu tiép xuc.
Trong bé chua day vat liéu tiép xc, 1a gia thé cho vi sinh vat song bam. C6 2
dang:

+ Bé loc sinh hoc nho giot: La bé loc sinh hoc c6 16p vat liéu loc khdng
ngap nuac. Gia tri BOD cia nuac thai sau khi lam sach dat toi 10 + 15mg/l. Vai
luu lwong nuéc thai khéng qua 1000 m*/ngay.

+ B¢ loc sinh hoc cao tai: Lp vat liu loc dit ngap trong nuéc. Tai trong
nuéc thai t6i 10 + 30m*mngd tic 12 gap 10 + 30 lan & bé loc sinh hoc nho
giot.

Thép loc sinh hoc cling c6 thé dugc xem nhu 1a mot bé loc sinh hoc
nhung c6 chiéu cao kha 16n.

% Bé sinh hoc theo mé SBR (Sequence Batch Reactor)

SBR 12 mot bé dang cua bé Aeroten. Khi xay dung bé SBR nuéc thai chi
can di qua song chan rac, bé lang cat va tach dau ma néu can, rdi nap thang vao
bé. Uu diém la khir duoc cac hop chat Nito, photpho khi van hanh dung quy
trinh hiéu khi, thiéu khi va yém khi.

Bé SBR hoat dong theo 5 pha:

+ Pha lam day (fill): Thoi gian bom nuéc vao bé kéo dai tir 1 — 3 gio.

Dong nudc thai duoc dua vao bé trong sudt thoi gian dién ra pha lam day. Trong
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bé phan tng hoat dong theo mé néi tiép nhau, tly thudc vao muc tiéu xu ly, ham
lugng BOD dau vao, qua trinh lam day c6 thé thay d6i linh hoat: Lam day —
tinh, 1am day — hoa tron, lam day suc khi.

+ Pha phan &ng, thoi khi (React): Tao phan ang sinh hda gitta nuée thai
va bun hoat tinh bing suc khi hay 1am thoang bé mat dé cung cip oxy vao nuéc
va khudy trong déu hdn hop. Thoi gian 1am thoang phu thudc vao chét luong
nudc thai, thuong khoang 2 gio.

+ Pha ling(settle): Lang trong nuéc. Qué trinh dién ra trong moi trudng
tinh, hiéu qua thuy luc cta bé dat 100%. Thoi gian ling trong va cd dic bun
thuong két thic sém hon 2 gio.

+ Pha rat nuéc ( draw): Khoang 0.5 gio.

+ Pha cho: Cho doi dé nap mé méi, thoi gian chd phu thudc vao thai gian
van hanh 4 quy trinh trén va sé luong bé, tha tu nap nudc ngudn vao bé.

¢+ Xa bun du la mot giai doan quan trong khéng thudc 5 giai doan co ban
trén, nhung no cling anh huong 16n dén niang suat ciia hé. Luong va tan suét xa
bun duoc xac dinh béi nang suat yéu cau, ciing gidng nhu hé hoat dong lién tuc
thong thuong. Trong hé hoat dong gian doan, viéc xa thuong duoc thuc hién &
giai doan lang hoic giai doan thao nudc trong. Pic diém duy nhét 13 ¢ bé SBR
khong can tuan hoan bun hoat héa. Hai qua trinh 1am thoang va lang déu dién ra
& ngay trong mot bé, cho nén khdng c6 su mat mat bun hoat tinh & giai doan

phan ung va khéng phai tuan hoan bun hoat tinh dé giit néng do.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
CHUONG 2 : GIOI THIEU VE NHA MAY MAY HUNG NHAN

2.1 Théng tin chung vé nha may :

% Tong nha may may Puc Giang (DUGARCO) dugc thanh 1ap nim 1988
. Khoi dau tir mot xi nghiép nhé. Hién nay nha may di co t6i 9 nha may thanh
vién dong tai Ha Noi , Bic Ninh , Ha Nam, Thai Binh , Thanh Hoa , Hoa Binh
v6i hon 18.000 nhan coéng va doanh thu hang nim 3.200 ty dong, 1a mot trong
nhitng doanh nghiép hang dau cua nganh dét may Viét Nam .

e Nha mady May Hung Nhéan

e Pjachi: L6 L2, Khu cong nghiép Nguyén Pic Canh, Phuong Tran
Hung Pao, Thanh phé Thai Binh, Thai Binh

o Tén giao dich. HUNG NHAN CO., LTD

o Website: http://nguyenminhtb@vnn.vn -

Email: nguyenminhtb@vnn.vn

o Dién thoai: 0363846093 - Fax: 0363843401

%Nha may MAY HUNG NHAN (HUNG NHAN CO., LTD) I3 DN
thanh vién truc thuoc Téng Nha may Bac Giang . Thanh 1ap tai Khu CN
Nguyén Pac Canh , TP Thai Binh tir ngay 12 thang 2 niam 1992 , chuyén san
Xuat gia cong cac mat hang may mic phuc vu nhu cau trong va ngoai nudc .
Hién nay , CT May Hung Nhan c6 2.500 nhan cong va khong ngung mo rong.

< Trong nhiéu nim qua , nha may di lién tuc dau tu xay dung mot doi
ngil can bo du nang luc, kinh nghiém, mét hé théng quan ly khoa hoc va mot
moi truong lao dong than thién , hai hoa , co thé dap tng cac yéu cau khat khe
ctia moi khach hang dén tir trong vao ngoai nuéc va khu vuc trén thé gi¢i nhu
Hoa Ky, EU, Nhat Ban, Han Qudc....

“*V&i phuong cham “ Ty minh vuong 1én, tranh thu satc manh thoi dai
méi, hoa vao trao luu tién héa chung cia nhan loai “. Nha may mong mudn dit
quan hé hop tac vé thuong mai va dau tu 1au dai vi moi khach hang trén co so

binh dang, tin cay 1an nhau va cing la ban.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
2.2. Chinh sach méi trwong cia nha may

Nha mdy May Hung Nhan dua ra “ Chinh sach Méi truong” véi cac
nguyén tic: Tranh- Giam - Tai ché- Xir 1y. Nghién ctru phat trién va cac k¥ thuat
san xut sang tao cung véi kién thirc va kinh nghiém trong viéc hoc hoi cac
chuong trinh bao vé méi trudng trén toan thé gidi, Nha may May Hung Nhan
luon huéng t6i viéc giam thiéu lugng nudc, nang luong va tai st dung nguyén
vat liéu mot cach tdi da. Dong thoi Nha may rat chu trong trong viée xur li nudce
thai sinh hoat ctia cong nhan, xay dung hé théng xir 1i nudc thai tai nha may,
tranh gay anh hudng xdu dén moi trudng

Bén canh d6 hoat dong “Xanh” ciing dugc Nha may coi la trong tam,
mang dén cho tat ca can bo, cdng nhan vién mot diéu kién lam viéc trong lanh,
sach s&, dam bao c4c tiéu chuan vé vé sinh, an toan lao dong.

2.3. Pit van dé

- Hién nay Nha may May Hung Nhan vadi 2.500 nhan cong tuong ung
Vvé6i lwong nudc thai 1a 280 m®/ ngay dém .

> Nhung trong thoi gian tgi Nha may s& phat trién quy md san xuat nang
cao tinh hién dai, va dau tu vao day chuyén cdng nghé dé niang sut cao hon, dap
ting nhu cau thi trudng trong va ngoai nudc. Theo Nha may s& phai tuyén thém
nhan cong dong nghia véi viéc lugng nudc thai sinh hoat sé ting , du tinh ~ 400
m®/ ngay dém.

> Xuat phat tir thyc té nay, ching t6i tién hanh tinh toan thiét ké hé thong
Xt Iy nudc thai sinh hoat cia Nha mady May Hung Nhan véi luu lugng nudc

thai 400 m*/ ngay dém.
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KHOA LUAN TOT NGHIEP

TRUONG DHDL HAI PHONG

CHUONG 3: PE XUAT LUA CHON CONG NGHE XU LY NUOC THAI
SINH HOAT CUA NHA MAY MAY HUNG NHAN

3.1 DPic tinh nwoc thai sinh hoat cia Nha may May Hung Nhian

Nudc thai sinh hoat cia Nha may May Hung Nhan dugc phat sinh tir cac

quéa trinh vé sinh, ndu an caa can bo va cdng nhan trong nha may. Ham luong

c4c chat trong nudc thai sinh hoat dugc thé hién trong bang 3.1 dudi day:

Bang 3.1. Pic tinh nwéc thai sinh hoat va yéu cau xir ly

QCVN
) 14:2008/BTNMT
Keéet qua .
st Chi tiéu Douvi | + | vaQew
phantich 1 452011/ TNMT
(cot B)
01 pH 7,6 5-9
02 BODs mg/I 398 50
150
03 COD mg/I 572
(QCVN 40:2011)
Chat ran lo ltng
04 mg/I 128 100
(SS)
05 | Dau dong thuc vat mg/I 9 20
) 40
06 Tong nito mg/I 100
(QCVN 40:2011)
i 6
07 Tong Phosphore mg/I 12
(QCVN 40:2011)
_ MPN/100
08 Coliform | 25.000 5.000
m
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
Qua bang 3.1 cho thay, thanh phan cac chat trong nudc thai sinh hoat cua

nha may nhu BODs, COD, Nito va Phét pho, chat ran lo limg, coliform... déu
cao hon nhiéu lan so vai quy chuan cho phép. Vi vay loai nudce thai ndy can phai
duoc xur 1y trude khi thai ra ngudn tiép nhan.

3.2. Yéu cau xir ly

% Nuac thai sinh hoat cia Nha may May Hung Nhan sau khi dugc xu ly
tai hé thdng xur 1y nudc thai tap trung phai dat quy chuan QCVN 14:2008, cot B.

Muc do can xw Iy cua nwoc thai

- Mtc d6 can xir Iy ham lwong chét rin lo ling SS:
ss =22 2 100 = 2287190 100 = 28%
SS, 100
Trong d6: - SS, : ham lugng chét ran lo lung trong nudce thai chua xu ly, mg/I
- SS; : ham lwong chat rin lo limg trong nuéc thai sau xu 1y, mg/l
- Muc d6 can thiét phai xir Iy ham lugng BOD
pop = 8905 —BODs 150 239850 100 = 87.4%
BODY 398 ’
Trong d6: - BODs" : ham lugng BODs trong nudc thai dau vao, mgl/l

- BODs" : ham lugng BODs trong nudc thai dau ra, mg/l

- Murc do can thiét phai xir Iy ham lugng COD
cop = 9P = CO0Dr 10022722130 100 = 7379
CODy 572 ’
Trong d6: - COD, : ham lugng COD trong nuéc thai dau vao, mg/l

- COD; : ham lugng COD trong nudc thai dau ra, mg/l

3.3. Bé xuat cong nghé xir ly

Nudc thai sinh hoat chu yéu chaa cac chét can ba, cac chat lo lung (SS),
cac hop chét hitu co (BODs), céc chat dinh dudng (NOgz, PO4) va céc vi sinh
vat. Loai nudc thai nay thuong duoc xur ly bang phuong phap xt Iy sinh hoc nhu
loc sinh hoc, RBC, SBR va aeroten. Viéc lya chon phuong phap xu ly phu thudc
vao mot sb yéu td nhu tinh hiéu qua cua phuong phap, dién tich khu vuc xu 1y,
tinh tham my, c&c yéu cau vé vé sinh moi trudng, diéu kién kinh té, chuyén mon
ki thuat. Do d6 dé phil hop véi yéu cau thuc tién cia Nha may, céng nghé sinh
hoc bé Areroten duoc lva chon dé xir Iy nudce thai sinh hoat cho Nha may May
Hung Nhan.
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KHOA LUAN TOT NGHIEP

TRUONG DHDL HAI PHONG

Nudc nha an

!

NGAN TIEP NHAN

Nudc thai khu vé

\4

BE TACH DAU MO

A 4

BE DIEU HOA

v

i e |

BE XU LY SINH
HOC HIEU KHI

MAY CAP KHi }_J

\ 4

BE LANG TRONG

v

BE TRUNG GIAN

\4

COT LOC AP LUC

v

A 4

BE KHU TRUNG

\ 4

NaOClI >--

MOI TRUONG

TIED NLIARNI

QCVN 14,2008

A

Hinh 3.1. So' do cong nghé xir 1y nueéc thdi sinh hoat bang phwong phdp

Aeroten
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

THUYET MINH CONG NGHE XLNT LUA CHON
Nudc thai sinh hoat phat sinh tir qué trinh sinh hoat caa cong nhéan ,
nhan vién nha may, theo éng dan qua hé thdng chan rac cd sin duoc thiét ké tai
cac ngudn thai, nham giir lai nhitng thanh phan rac thd , can lo lang c6 kich
thudc lon.

- Sau khi tach rac , nuéc thai chay vé ngan tiép nhan c6 nhiém vu tap trung
nuéc thai, sau d6 dén bé tach dau m& dé thu cac loai dau md dong thuc vat, cac loai
dau khac c6 trong nudc thai.

- Nuéc thai sau d6 s& duoc dan vao bé diéu hoa dé diéu hoa luu luong va
nong do chat 6 nhiém, nuéc thai trong bé diéu hoa dugc dao tron lién tuc nho hé
théng suc khi. Khong khi dugc cap cho bé diéu hoa tir cac may thoi khi chay
luan phién (nham tang tudi tho thiét bi)

- Sau d6 nudc thai s& bom qua bé Aeroten, tai day dudi tac dung ciia cac
vi sinh vat hiéu khi (btn hoat tinh) va oxy khong khi dugc cap lién tuc bang hé
théng may thdi khi, cac chat 6 nhiém hitu co (COD, BOD, N hitu co, P hitu co)
s& bi phan hay. Bong thoi qué trinh nay tao ra mot luong 16n sinh khoi. Nong do
oxy hoa tan ludn duy tri & mic DO >2 mg/l

- HN hop bin hoat tinh va nudc thai s& ty chay dén bé lang trong. Bé nay
c6 nhiém vu tach bun hoat tinh ra khoi nuée. Cu thé nude va bin sé duoc dua vao
6ng lang trung tam, dudi tac dung cua trong luc, bun sé& ling xudng day bé, nudc
s& di 1én trén tran qua cac mang thu nudc hinh ring cua va chay qua bé trung gian
va tiép tuc duge bom dén bé loc &p luc va sau d6 dugc dan sang bé khir tring.

- Tai bé khur tring nudc thai duoc cap dung dich NaOCI dé tiéu diét cac vi
sinh vat va va thanh phan gay bénh con lai trong nudc thai, trude khi duoc bom ra
nguon tiép nhan

- Bun sinh ra trong qua trinh xir 1y s& duge bom tuan hoan mét phan vé bé
Aeroten dé duy tri ndng do sinh khdi MLVSS 3000 mg /1, phan con lai s& duoc dan

vao bé chira bun. Luong bin nén sé duoc lam kho va dua di xir ly.
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KHOA LUAN TOT NGHIEP

TRUONG DHDL HAI PHONG

CHUONG 4: TINH TOAN THIET KE HE THONG XU LY NUOC THAI

SINH HOAT NHA MAY MAY HUNG NHAN

4.1. Xac dinh lvu lwgng

Nha may lam viéc 24/24
- Luu luong nudce thai trung binh theo ngay:
Q1% = 400 m*/ngay dém

- Luu luong nudce thai trung binh theo gio:

5 400 .
g7= —, = 16,67 m*/gio

- Luu luong nudce thai trung binh theo gidy:

98y - 1957 — 5 0046 m¥/s = 4,6 I/s
tb 3600

Trong do: k 1a hé s6 diéu hoa chung cua nudce thai.

Bang 4.1: Hé s6 diéu hoa chung (TCXDVN 51:2008)

Q) | 5 15 20 50 100 | 300 | 500 | 1000 |=5000

Komaxy [2,5 |21 1,9 1,7 1,6 1,55 |15 147 1,44

V6i Q%Y= 4,6 1/s <5 1/s thi dua vao bang 4.1 ta ¢6 hé sb diéu hoa chung

cua nudc thai k =2,5.

Vay ta co:
- Luu luong nudc thai 10n nhat theo ngay:
QY= k x Q9= 2 5x 400 = 1000 (m*/ngay)

- Luu lugng nudc thai 1on nhat theo gio:

qQ

9 _ K x Q9%=2,5x 16,67 = 41,675 (m*/h)

max~

Luu lugng nudc thai 16n nhat theo giay:

giay _
max

k xQ% = 2,5 x 0,0046 = 0,0115 (m%/s) = 11,5 (I/s).

Trong qué trinh xay dung nha may HUNG NHAN, nha may thiét ké hé

théng song chén rac tai cac nguoén thai cua nha may. Do vay, qué trinh thiét ké

tinh toan hé thong bat dau tai bé thu gom noi tiép nhan cac nguon thai tir nha may.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

4.2. Bé thu gom

X/

< Muc dich bé tap trung

Dung dé thu gom toan bd nude thai tir cac phan xudng san xuit cia nha
may dé dam bao luu luong ti thiéu cho bom hoat dong an toan.

< Tinh toan thiét ké bé tap trung

Thoi gian luu nudce: t = 10 + 30 phut, chon t = 20 phut.

e Thé tich bé tap trung:

V = Qhx X 1= 41,675 x 22 = 13,89 (m°)

Trong do:

Q" . 12 luu luong nudc thai 16n nhat theo gio

Chon chiéu sau hitu ich 1a : h=2,5m

Chiéu cao an toan 14y bang chiéu sau day éng cudi cung: hy, = 0,7

Vay tong chiéu sau 1a:

H=h+h,=25+0,7=3,2m

e Dién tich bé mat:

Vv 1389

F=—-= = 5,6 m?
H, 25

6m

Chon chiéu rong clua bé: W=2,0m

Chicu dai ctia bé: L=F/W =5.6/2=2.8 m chon L =3m

Kich thuéc xdy dung ciia bé thu gom: L x W x H=3m x 2 mx 3,2m =
19,2m°

Nudc thai duge dan sang bé tach dau md bang bom chim véi v = Im/s
(thuong la 1 - 2,5m/s theo TCVN 51-2008)

— Tiét dién w6t cua éng:

s 11,58 x 1073
F = Q”;“" = n =11,58 x 1073 (m?)

Puong kinh 6ng dan nudc thai

4% F 4x11,58x 1073
D= = = 0,12 (m)
TXV

3,14 x 1

SV: Hoang Thu Thay — MT1701 25



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
Chon D = 125mm theo catalog 6ng nhwa Tién Phong loai HDPE - PES0

e (Cong suat bom nudc thai
_ QthxpxgxH _4,63.10‘3 X 1000 X 9,8 X 5
1000 x 1] 1000 x 0,8
(Theo Nguyén Bin, Cé&c qua trinh thiét bj trong cong nghé hoa chdt va
thyc phdm tdp 1, 2002)

= 0,28KW

Trong d6 7 hiéu suit chung ctua bom, 7=0,72-0,93, chon » = 0.8
g: gia téc trong trudng, g = 9.8 m/s?
o+ khdi lugng riéng cua nudc thai, 1dy p = 1000 kg/m®
H chiéu cao cot ap lay H=5m

Chon N = 0,4KW theo catalog cua hang Tsurumi (bom Tsurumi HS)

Bang 4.2. Tom tit cac thong sé thiét ké bé thu gom nuéc thai

STT Tén thong sb Ki hiéu Pon vi Gia tri
1 Thoi gian Iuu nudc t phut 20

2 | Thé tich bé \Y m? 19,2
3 Kich thusc Chiéu rong w m 2

4 Chiéu dai L m 3

5 Chiéu cao H m 3,2

6 Puong kinh éng dan nuéc thai D mm 125
7 Cong suat bom nudc thai N KW 0,4

4.3. Bé tach dau ma
< Muc dich bé tap trung
Bé tach dau md c6 chirc ning tach so bo dau m& ra khoi nuéc thai, tranh

tinh trang bam dinh cac can ban dau m& gay tic nghén thiét bi, duong 6ng.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

< Tinh toan thiét ké bé tach dau ma :

16,67 x 30
— 0
Trong d6: + QM = 16,67 (m*/h) 14 luu lugng nudc thai trung binh gio.

V=0L xt= = 8,33(m?)

+t : LA thoi gian luu nuéc trong bé. Chon t = 30 (phut).
Chon bé hinh hop chit nhat.
+ Chiéu cao hitu ich H,=2,5m

Chiéu cao xay dung cua bé: H = Hy, + Hy, =2,5 + 0,5 = 3(m)
Dién tich hitu ich cua bé 1a:
v = 8,33 = 3,3 (m?)
h 2,5

— Chon chiéu rong bé W = 1,5 m.

— Chiéudaibé:L=FW=33/15=2,2 chonL=25m
Thé tich xay dung bé:

Vi=LxWxH=25x15x3=11,25m°

a) Ong dan nwéc thai

— Nudc thai dugc bom sang bé diéu hoa béng bom chim, véi van tée nudc
chay trong éng 1a v=1 m/s (thuong 12 1 - 2,5m/s theo TCVN 51-2008)
— Tiét dién wét cua dng:
Q3. 11,58%x1073
F = =
v 1
— Puong kinh éng dan nuéc thai:

D 4><F_ 4><11,58><10—3_012
T lrxv 31ax1 - otam

= 11,58 x 1073(m?)

Chon D = 125 mm theo catalog ng nhira Tién Phong (loai HDPE-PES0)
b) Hiéu qud xi ly sau bé tach ddu mé
Sau bé tiép nhan va ngin tach dau m&, ham luong chat ran lo ltng (SS),
BODs va COD cua nudc thai giam 10% :
Llss = 125 x (100 — 10)% = 112,5 (mg/l)
L s0ps = 396 x (100 — 10)% = 356,4 (mg/l)
Lcop = 585 x (100 — 10)% = 526,5(mg/1)

SV: Hoang Thu Thay — MT1701 27



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

Bang 4.3. Tém tat cac thong so thiét ké bé tach ddu mé

STT Tén thong so6 Ki hiéu Pon vi Gia tri
1 Thoi gian luu nuwdc t phut 30
2 | Thé tich bé V m’ 11,25
3 Kich thuéc Chiéu rong W m 1,5
4 Chiéu dai L m 2,5
5 Chiéu cao H m 3
6 Puong kinh 6ng dan nudc thai D mm 125
o NGAN CHUA )
NUGC VAO DAU NUGC RA
j [ :/
. SOT RAC \
\VAN XA DAU

Hinh 4.1. Bé tach dau mé
4.4. Bé diéu hoa

% Muc dich bé tap trung

Piéu hoa luu lugng, néng dd, tao ché @6 lam viéc 6n dinh cho cac cong
trinh phia sau. Nho d6 ma giam kich thudc thiét bi va khic phuc dugc nhiing
van dé van hanh do sy dao dong luu lugng hay qua tai, ndng cao hiéu suat cta
cac qua trinh sau.

Bén trong bé diéu hoa thudong duoc bé tri cac thiét bi khudy tron va cap

khi nhim tao sy x4o tron déu cac chat 6 nhiém trong toan bd thé tich nudc thai,
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

tranh viéc bi lang can trong bé. Chinh nho qua trinh khudy tron khi tir may thoi
khi, nudc thai duge didu hoa vé luu lugng va thanh phan cac chat 6 nhiém nhu:
COD, BOD, SS, pH... Tai day pH cua nuéc thai dugc diéu chinh vé néng do
thich hop cho qua trinh xtr 1y sinh hoc (6,5+8,5). Pong thoi may thdi khi cung
cap oxy vao nudc thai 1am giam sy phat sinh mui hoi va lam giam khoang 15%
ham lugng COD, BOD c6 trong nudc thai.

«» Tinh toan thiét ké bé diéu hoa

o Kich thuéc bé

Chon thoi gian luu nudce trong bé diéu hoa t = 6h (t= 4 + 8h)

Thé tich can thiét caa bé diéu hoa:

Vy=Q~ xt=16,67x6=100 (m?%)

Trong d6: QI : Luu lugng nudc thai trung binh gio (m*/h)

Chon chiéu cao hitu ich H, = 3,5 m

Chon chiéu bdo v¢ ctia bé hy, = 0,5m

Chiéu cao xay dung cua bé: H = Hy, + Hy,y, = 3,5+ 0,5 =4 (m)

Dién tich hitu ich cua bé Ia:;

Va_100_ o,
=% T35 285(mY)

— Chon chiéu rongbé W=4m

— Chiéudaibé: L=F/W=285/4=7,1m, chon7,5m

Thé tich xay dung bé:

Vi=LxWxH=75x4x4=120 (m°)

e H¢ théng phan phai khi:

Luong khi nén can cho bé diéu hoa la:

Q, =VyxV, =100 x 0,015 x 60 = 90 (m3/h) = 0,025 m*/s

Trong do6 :

+ Vi Tdc @6 khi nén. Chon V, = 0,015 (m*/m°.phit) (V= 0,01 + 0,015
m*/m°.phit), Tinh todn thiét ké cac cong trinh xi [y nwéc thai — Trinh Xuan Lai
2009)

+ V, : Thé tich can thiét cua bé diéu hoa
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Chon hé théng phan phéi khi bang éng nhwa HDPE duc 15, hé théng gom
1 6ng chinh va céac 6ng nhanh. Khoang céch gitta cac dng nhanh 1a 12 0,8 m, céc
dng cach tuong 0,2 m. Vay sé dng nhanh khuéch tan khi 1a:
 W-2x02 _ 4-2x02

n= 0.8 +1 0.8 + 1 =55 (0ng)

Chonn =6 4ng
Trong d6 : W 1a chiéu rong bé
n 1a s6 6ng nhanh

Puwong kinh 6ng chinh din khi vao bé diéu hoa:

: o A Qe 4x90 o
ongchinh ™ 11 X v X 3600 [T X 10 X 3600 (m)

Chon éng ¢6 duong kinh 63mm theo catalog éng nhya Tién Phong (loai
HDPE-PES80)

Trong do: vsne 1a van tdc khi trong éng, Véng = 10 - 15 m/s. Chon vg,, =
10m/s.

Puwong kinh 6ng nhanh din khi vao bé diéu hoa:

; _ | XGene | AXIS 50
ongnhanh = | o Ving X 3600 - Jmx10x3600 (m)

Chon 6ng c6 duong kinh 25 mm theo catalog 6ng nhya Tién Phong (loai
HDPE-PE80)
Trong d6: qeng: luru lugng khi trong moi 6ng nhanh, m*h

Qkk 90 m3
Qong ==~ = ¢ = 15(T)

Puong kinh cac 18 phan phbi khi vao bé diéu hoa: djz =2 — 5 mm. Chon
diz = 4mm.

Van toc khi qua 15 phan phéi khi: viz = 15 — 20 m/s. Chon vz = 15 m/s.

Luu luong khi qua mdi 16 phan phéi khi:

dZ T X 0,0047 m’
X 3600 = 15 X — X 3600 = 0,678(T)

qis = Vi X

S6 15 trén 1 6ng nhénh:
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N = q;;)g = 5eag = 2212 09)
Chon N =23 16
S6 16 trén 1m chiéu dai ng nhanh:
LT3 L RS
77

Chon n = 4 15/m 4ng.
Cac ong bd tri theo chiéu doc bé trén cac gia d& d& c6 do cao 0,1m so Voi
day bé.
e Xdc dinh cong sudt thoi khi
Ap lyc ctia khi nén:
1033 +Hy 1033+ 4,4
10,33 10,33
(Theo Tran Hiéu Nhué, Thodt nuwéc va xir 1y meéc thai cong nghiép, 1998)

= 5,26 (at)

Véi: Hy: ap luc can thiét cho hé thong 6ng khi nén duogc xac dinh theo

cong thtrc:
Hg=hg+ he+he+ H

Trong do:

hg: ton that 4p luc do ma sat doc theo chiéu dai 6ng din (m)

he. ton that cuc bd ctia dng phan phdi khi

hg+ he <0,4 m, chon hy+ h,=0,4 m
hy: ton that qua hé thong phan phéi khi
ht < 0,5m, chon hy=0,5m

H: d6 ngap sau caa 6ng phan phdi khi, 1ay bang chiéu cao hitu ich cua bé
dicuhdaH = 3,5m

Vay: H4=04+05+35=44m

Cong suat may nén khi dugc tinh theo cong thic:

N = 34400 x (P*?° — 1) X Quyy _ 34400 x (1,377°2° — 1) x 90
B 102 x 1 B 102 x 0.8 x 3600

= 1,02(Kw/h)
(Theo Hoang Hué, Xur Iy nuoc thai, 1998)
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Trong do:

Quni: luu Iwong khi cung cép cho bé, Quy = 90 m®/h

n: hiéu suat may nén khi, chon n = 80%

Cong suét thuc caa may théi khi Ia:

N=12x102=1,22 (Kw/h)

Chon N=1,5KW catalog May thdi khi Longtech( LT-040)

Ong din nwéc thai

— Nudc thai tir bé diéu hoa duge bom sang bé Aeroten bing bom chim,
véi van tde nudc chay trong dng la v = 1m/s

— Puong kinh éng dan nudc thai:

. 4><leb_ 4%16,67 0076
= 7ixv ~ |314x1x3600  2076(m)

Chon D = 90 mm theo catalog 6ng nhua Tién Phong (HDPE-PES0)

e Tinh bom dé bom nuéc thdi
- COng suat caa bom dugc tinh theo cong thic:

_QxpxgxH 463x107°x1000x9,81x5
1000 x7n 1000 x 0,8

V6i: Q : luu lwong nudée thai trung binh, m®/s.

N

= 0,28 (Kw)

H : chiéu cao cot &p toan phan, H =5 mH,0.

p: khdi luong riéng cua nudc, kg/m®.

n: hiéu suat bom, %. Chon 1 = 80%.
- COng suat thuc té cia may bom:

N¢=1,2xN=12x0,28 =0,336 (kW)
Chon N =0,4 KW theo catalog cua hang Tsurumi (bom Tsurumi HS)
> Hiédu qud xa Iy sau bé diéu hoa
Ham luong chat ran lo litng (SS), BODs va COD cua nuéc thai khi
qua bé diéu hoa déu giam 10%

L'ss = 112,5x (100 — 5)% = 106,9 (mg/l)

L 5005 = 356,4 x (100 — 10)% = 320,8 (mg/l)

Lcop = 526,5 x (100 — 10)% = 473,9(mg/I)
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Bang 4.4. Tém tat cac thong so thiét ké bé Piéu Hoa

STT Tén thong sb Kihigu | Ponvi | Giatri

1 Thoi gian luu nuéc t h 6

2 | Thé tich bé Y m® 120

3 Kich thudc Chiéu rong W m 4

4 Chiéu dai L m 7,5

5 Chiéu cao H m 4

6 DPuong kinh éng dan nuéc thai D mm 90

7 Cong suat bom nudc thai N KW 0,4

8 S6 6ng nhanh phan phéi khi n éng 6

9 Puong kinh éng dan khi chinh Dc mm 63

10 | Buong kinh éng dan khi nhanh Dn mm 25

11 | Cong suat cta may thoi khi Pm kw 1,5
S6 lwong bé 01: vit liéu xdy dung BTCT M250
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Hbv=0,5m

V

2. &

S
o
7m ~ ~ .
Ong dan nudc thai ra
H T
$25
Ong dan khi nhanh L
‘ <
m
$125 H ‘
Ong din nuéc thai vao 963
m Ong chinh dan khi vao

Hinh 4.2. Bé diéu hoa
4.5. Bé sinh hoc hiéu khi Aeroten

< Muc dich bé Aeroten

Tai bé Aeroten dién ra qua trinh sinh hoc hiéu khi duoc duy tri nh¢ khong
khi cap tir may thoi khi. Tai ddy, cac vi sinh vat & dang hiéu khi (bun hoat tinh)
s& phan hily cac chat hitu co con lai trong nudc thai thanh cac chit vo co don
gian nhu: CO,, H,0... theo phan ung sau:

CHC + VSV hiéu khi —>H,0 + CO, + Sinh khdi m&i+...

Hi¢u qua xu 1y cua bé Aeroten dat tir 75+90% va phu thudc vao cac yéu
t6 nhu nhiét do, pH, nong do oxy , lwong bun... Nudc thai sau khi qua bé

Aeroten cac chat hitu co d& phan hity bi loai bo hoan toan. Chat hiru co con lai 13

SV: Hoang Thu Thay — MT1701 34



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

chat hitu co kho phan huay sinh hoc. Trong nguén nudc cac chat nay ciing bi
phan huy rat chdm nén c6 thé xa ra nguén ma khong gy tac hai.

< Tinh toan bé sinh hoc Arotank (Nguon: Trinh Xudn Lai. Tinh todn
thiét ké cdc cong trinh xir Iy nudc thai. NXB Xdy dwng Ha Néi, 2009)

+ Luu lugng nude thai Q = 400 m*/ngay

+ Sy = 320,8 mg/l. Him luong BODs dau vao Aerotank. Ti sb f =
BOD/COD = 0,68

+ Nudc thai khi vao bé Aerotank c6 ham luong chit ran lo ling dé bay
hoi (ndng @6 bun hoat tinh) X, = 0

+ DJ tro cia can laz = 0,3 (70% la can bay hoi)

+ Nong do bun hoat tinh tuan hoan 1a 10000 mg/l

+ Nong do chét rin lo limg bay hoi hay bun hoat tinh dugc duy tri trong
bé aerotank 1a: X = 3000 mg/I

Thoi gian luu bun hoat tinh (tudi ctia cin) trong cong trinh SRT 0, = 10
ngay

Hé s san luong toi da (ty s6 giira té bao dugc tao thanh voi luong chit
nén dugce tiéu thy) : Y = 0,6

Hé s phan hiy ndi bao Ky = 0,06/ ngay

+ Can lo lung & dau ra cta quy trinh: SS, = 100 mg/l gdm c6 65% la cin
c6 thé phan huy sinh hoc

** Xac dinh hiéu qua xi ly:

BOD:s & dau ra = BODs hoa tan di ra tir bé aerotank + BODs chua trong
luong can lo ling & dau ra

Luong cdn c6 thé phan hity sinh hoc: 0,65 x 100 = 65 mg/I

Lugng oxy can dé cung cap dé oxy hoa hét lugng can co6 thé phan hiy
sinh hoc:

65 (mg/l) x 1,42 (mgO,/mg té bao) = 92,3 mg/l
Chuyén d6i tir gia tri BOD,; sang BODs
BOD5 = BOD,; x 0,68 =92,3 x 0,68 = 62,8 mg/I

Lugng BODs hoa tan con lai trong nudc khi ra khoi bé lang:
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100 (mg/l) =S + 62,8 (mg/l) => S = 37,2 mg/I
+ Hiéu qua xtr ly tinh theo BODs hoa tan:

F =075 100=2208 7372 100 =884
TS, ~ 3208 e
+ Hi¢u qua x1r 1y cua toan bd qua trinh:
g = 3208750 Loo= 84,4
07773208 T URED

< Thé tich bé Aerotank tinh theo cong thirc: (Nguon: Trinh Xudn Lai.
Tinh todn thiét ké cdc cong trinh xir Iy nuéce thai. NXB Xdy dwng Ha Néi, 2009)
_QXYX60cX(Sp—S) 400x0,6x10x (3208 —37,2)

= = 141,8m3
X(1 + Kq % 6¢) 3000 x (1 + 0,06 x 10) m

Chon chiéu cao 1am viéc ctia bé 1a h =4,5 (m)
Chon chiéu cao bao vé ctia bé 1a h,, = 0,5 (m)
Chiéu cao tong cong ctia bé: H=h+ hy, =5 (m)
+ Dién tich bé:
_y_148 31,5 (m?)
h 45
Chon rong ctia bé: W=4m
Chiéu dai cia bé: L =F/W =31,5/4=7,9m. Chon L =8m
Kich thuéc xay dung bé: L x W x H= 8 m x 4m x 5m =160m3
Thoi gian luu nwérce :
V 1418

Q 400

Téc d ting truwdng ciia bun tinh theo cong thire: (Nguon: Trinh Xudn

X 24 = 8,5 (gi®) = 0,35 (ngay)

Lai. Tinh todn thiét ké cdc céng trinh xir Iy nuwde thai. NXB Xay dung, Ha Néi,
2009)

Y 0,6

Y: =
T 146.xk; 1410x0,06

= 0,375

Luong bun hoat tinh sinh ra trong 1 ngay:

P, =Y, X QX (S, —S) = 0,375 x 400 x (320,8 — 37,2) x 1073

- s ()
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Tinh luu lwong xa bun Q,; theo cong thirc: (Nguon: Trinh Xudn Lai.
Tinh todn thiét ké cdc cong trinh xir Iy nuéce thai. NXB Xdy dwng Ha Néi, 2009)
VxX

T XX T O XK,
Suyra
_VXX—Q XX, X6, 141,38 x 3000 — 400 x 45,5 x 10
x X7 X 0, 7000 x 10
= 3,48 m3/ngay
Trong do:

- Qya: Luu luong bun phai x4 ra trong mot ngdy (m*/ngay)
V: Thé tich bé (m®)
X: Nong do bun hoat tinh trong bé, X = 3000 (mg/1)

Oc: Thoi gian luu cia té bao trong hé thong, 6, = 10 ngay

- Q¢ Luu lugng nudc dau ra cua hé théng, xem nhu lugng nudce thét
thoat do tuan hoan bun 13 khong dang ké nén Qc = Q =400 m*/ ngay

Xt : ndng do6 chat ran bay hoi trong bun hoat tinh tuan hoan

X1=(1-0,3)x1000=7000(mg/l)

X, =0,7 x 65 = 45,5 (mg/l) (0,7 la tong sé cin bay hoi trong tong can hitu
CcO)

Xac dinh lwu lwong tuian hoan: Qr (Nguon: Trinh Xudn Lai. Tinh todn
thiét ké cdc céng trinh xir Iy nude thai. NXB Xay dung Ha Néi, 2009)

Pé ndng d6 bun vi sinh trong bé ludn gitr gid tri: X = 3000 mg/l. Ta co:
Qmn X 3000 B
Qy Xr—X 7000-3000
Qu = 0,75 x 400=300 m*/ ngay

0,75

Kiém tra ti so

F S, 320.8 mg BOD5

= = =031
M 6xX 035x3000 (mg bun. ngay

(Ti sb F/M nam trong giéi han 0,2-0,6 kg/kg.ngdy theo Metcalf and
Eddy, 2003)
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Trong do:

- So: BODs dau vao cua bé

- X: Ham luong SS trong bé, X = 3000 mg/l
- 0: Thot gian luu nude, 6 = 0,35 ngay
Kiém tra tai trong thé tich

. _ SpxQ 3208 x400
BODS ™ v % 1000 ~ 141,8 x 1000

(Tai trong BODs nam trong gi¢i han 0,8-1,92 Kg BODs/m>.ngay, theo
MetCalf and Eddy, 2003)
Tinh lwgng Oxy can thiét tinh theo BOD. (Nguon: Trinh Xudn Lai. Tinh

= 0,9 kgBODs/m3ngay

todan thiét ké cdc cong trinh xir Iy nwde thai. NXB Xdy dung Ha Néi, 2009)

Tinh lwong khi can thiét theo cong thirc:

QX (So—S5)
- — 142 %P
0 1000 x f ’ x
. = 200x(B3208-372) | o 4254 —1064k :
0= 77000 x 0,68 ' >4 =106/4 kg/ngay

Trong do:
OC,: luong oxi can thiét theo tiéu chuan cua phan ung ¢ 20°C
f: hé s6 chuyén doi tir BODs sang COD hay BOD,, va f = BODs/COD
thuong tur 0,65 — 0,68. Chon = 0,68.
1,42: Hé s chuyén dbi tir té bao sang COD
e Luong oxy can thiét trong diéu kién thyc té: (theo TS.Trinh Xuan Lai —
Tinh toan thiét ké cac cong trinh xi 1y nweéc thdi,2009,t.106)

Cs20 ) o 1 o 1
BCSZO - Cd 1,024(T_20) a

Trong d6: - Ceo: Nong do oxy béo hoa trong nudc sach & 20°C
Cs20 = 9,08 mg/I

- C4: Nong d6 oxy duy tri trong cong trinh Xt Iy nudc
Cq=1,5+2(mg/l), chon C4=2 mg/l

- B: Hé sb diéu chinh sirc cang bé mat theo ham lwgng mudi, d6i voi nude

0C, = 0(:0(

thai thuong lay p = 1
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- o: Hé s diéu chinh luong oxy ngdm vao trong nudc thai do anh huong
ctia ham luwong can, cac chat bé mat, loai thiét bi 1am thoang, hinh dang kich
thuéc bé, a=0,6 +2,4. Chon a.=0,7

- T: Nhiét do nuéc thai, T = 25°C

9,08 1 1
= 0C, = 106,4 X ( ) X x — = 173.1(kg/ng:
t 908—2/) " 102425-20 " 07 (kg/ngay)

Tinh lwong khi can thiét dé cung cap vao bé:
_0C . __ 1731
Uk =50 = 266x 103

3

m3 m
X 1,5=9761,3 ( - ) = 0,113 (—)
ngay S

Trong do:

- OCy Luong oxy thuc té can sir dung cho bé

- OU = 0, x h: Céng suét hoa tan oxy vao nudc thai ca thiét bi phan
phéi tinh theo gO,/m® khong khi.

- f: hé sb an toan, chon f= 1,5

- Chon dang dia x6p, c6 mang phan phdi dang min, dudng kinh 170 mm,
dién tich bé mat F = 0,02 m’

- Cuong do thoi khi 200 Uphut dia = 12 m®/gio.dia

- Do sau ngap nude cua thiét bj phan phdi khi h = 3,8 m (lay gan bang
chiéu sau hitu ich cua bé)

- O, Cong suat hoa tan oxy vio nudc thai cua thiét bi phan phdi tinh
theo gO,/m® khong khi, & ¢ su ngap nudc h = 1m

Chon Ou = 7 gO,/m®.m (bang 7-1 trang 112. Tinh toan thiét ké cac cong

== — ; ) = ) _3

e Luong dia thoi khi trong bé aeroten

_ Qr  9761,3 % 103
0 200X24x60
Chon n = 36 dia. Sb dia duoc phan phéi déu trén 4 6ng khi nhanh.

= 33,9 (dia)

e Ap lyc can thiét cia may thoi khi la:
He=hi+h.+hy+ H=05+0,4 + 4,5=5,4(mH,0)
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Trong do:

he : Ton that qua thiét bi phan phdi khi, hy < 0,5m.Chon h; =0,5 (m).
h. : T6n that cuc bo cua éng phan phéi khi

hy : Ton that ap luc do ma séat doc theo chiéu dai duong dng dan.
Ton that h, + hy < 0,4m. Chon h + hy = 0,4m

H : Chiéu sau hitu ich caa Aroten, H = 4,5 (m).

+ Ap luc may thoi khi tinh theo Atmotphe:

1033 +H, 1033+54
10,33 10,33

Cong suat may nén khi dugc tinh theo céng thic:
| 34400 X (P22 — 1) x Quy _ 34400 x (1,52°%° — 1) x 0,113

102 X1 102 x 0.8
~ 6,1 (Kw)
(Theo Hoang Hué¢, Xut Iy nuoc thai, 1996)

= 1,52 (atm)

Trong do:
Quni: luru lugng khi cung cép cho bé, Qui = 0,113 m*/s
n: hiéu suét may nén khi, chon n = 80%
Cong suét thuc caa may thdi khi Ia:
N=12x6,1=73 (Kw/h)
Chon N = 4kw catalog May théi khi Longtech (LT — 065)
Chon 2 may hoat dong lién tuc , va 1 may du trir.
Hé thong phan phéi khi:
Hé théng phan phdi khi gdm 1 6ng chinh va 4 dng nhanh

e Puong kinh 6ng dan chinh:

4% Qun  |4%0,113
D=\/ Q"’”:\/ = 0,119 (m)

XV T X10

Chon D theo catalog @ =125 mm

Trong do:

- V: Téc d6 chuyén dong ciia khong khi trong dng, V = 10 — 15 (m/s),
chon V =10 (m/s)
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e Pudng kinh 6ng nhanh dan khi:

oo | 4x Qe _ [4x0113
T | axax10 - laxrxio - 2059 (M)

Chon D theo catalog ® = 63 mm theo catalog dng nhwa Tién Phong
(HDPE-PES80)

e Tinh dwong dng din nwée thai vao bé ling

chon vén téc nudc thai trong éng: v = 0,7 m/s (v nam trong khoang 0,3 —
0,7m

Pudng kinh 6ng:

4 x Q3 4% 4,63x%x 1073
D=J th:] = 0,09 (m)

TXUV tx0,7

Chon D theo catalog ® = 90 mm theo catalog ong nhua Tién Phong
(HDPE-PES0)

Bang 4.5. Tom tit cac thong so thiét ké bé Aeroten

STT Tén thong sé Kihiegu | Ponvi | Giatri
1 Thoi gian lvu nuéc t h 8,5

2 | Thé tich bé \Y m° 160
3 Kich thuéc Chiéu rong W m 4

4 Chiéu dai L m 8

5 Chiéu cao H m 5

6 S6 6ng nhanh phan phéi khi n 6ng 4

7 Puong kinh 6ng dan khi chinh Dc mm 125
8 Puong kinh éng dan khi nhanh Dn mm 63

9 Cong suat ciia may thoi khi Pm kw 4
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Ong diin khi chinh

1 . EZ7) 4125
= I I [ —
Ong din khi nhanh 2 L
K4 ¢
% g <t
pe ¢=75mm /
10m
5 $91mm
Sngdnkvia 7 ]/////////// 777 77777777777 7777 777777777
1/ s - - -
I S T ;
7 H = H =
0 K3 i1 i3 =
7, e - e S =
Z, - J . .
7 ! E:_ 5:_ E:_ E;: 6ng dén nuée ralr)"
21 dIs i3 i3 Ei3 Ll 7 <t
/ D - D- 4> 7
/) . . €”l g_l
7 - R é::- E::- 177
7 H— P T D A $90
77 [3 ] . . ] 7

Hinh 4.3. Bé Aerotank
4.6 Bé ling

% Muc dich ciia bé ling :

Ling cac bong bun vi sinh tir qua trinh sinh hoc va tach cac bong bun nay
ra khoi nudc thai déng thoi tuan hoan va bod sung bun hoat tinh vé bé sinh hoc
Aerotank.

% Tinh toan thiét ké bé 1ing :

e Dién tich cua bé ling 2:

Q X (1+x) X C,
Ce X Vp,

Trong do:

- Q: Luu lugng nude xir Iy Q =400 (m*/ngay) = 16,67 (m*/h)

- Co: Nong do cin ctia bé aerotank (tinh theo chét ran lo ling)
X 3000 mg g

=—=——=4286|—) = 4286(—
0,7 0,7 ( | ) (m3)

- o Hé sd tuan hoan, o = 0,75

Co
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- Cy Nong d6 bun trong dong tuan hoan, Ct = 10000 mg/1
- V.: Van toc lrfmg ciia bé mat phan chia phu thudc vao néng do C. va

tinh chat cua can.
_ —KxCp,x107% _ —-600X5000%x107° _ E
VL =V, X e =7Xe = 0,35 (h)[3]

K = 600 (cin c6 chi sb thé tich 50 < SVI <150)

C: Néng do can tai mat léng L (bé mat phan chia)

C, = L C, = 0,5 x 10000 = 5000 (%) — 5000 (-2)[3]
2 | m3
e Dién tich phan lang cua bé:
16,67 x (1 + 0,75) x 4286
- 0,35 x 10000
Dién tich bé néu tinh thém budng phan phdi trung tim:

Sp =1,1xS=1,1x357 = 39,27 (m?)[3]

= 35,7 (m?)

Pudng kinh bé:

4%xS, [4x39.27
Dy, = = = 7,1 (m)
T g1

Pudng kinh budng phan phdi trung tam:
Dy = 0,25%x Dy, =0,25%x 7,1 = 1,78 (m)

Dién tich budng phan phéi trung tam:
F_nngt_nx1,782 249 (m?
=T T g - Avmy)
Dién tich ving ling ctia bé:

S, = 39,27 — 2,49 = 36,78 (m?)

Tai trong thuy lyc:

Van toc di lén ctia dong nudce trong bé:

_a_10,87_045 m
V=o2T 22 0

SV: Hoang Thu Thay — MT1701 43



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

e Mang nudc thu c6 duong kinh bang 0,8 duong kinh bé:
D, =08xD,=08x71=5,68(m)

e Chiéu dai mang thu nudc:
L, =nm XD, =nx5,68=1784 (m)

e Tai trong thu nudc trén 1 mét chidu dai mang:

_Q_400 . ow
M == 17 2 gy

e Tai trong bun:

(Q+ Q) xCy (400 + 300) x 4286 X 1073

b=
24 X S, 24 X 36,78

kg
= 34 (mz. h

(3]
e Xac dinh chiéu cao bé:

Chon chiéu cao bé: H=4,5m

Chiéu cao du trit trén mat thoang: h; =0,5m

Chiéu cao cot nude trong bé: h=4,5-0,5=4m

Chiéu cao phan nudc trong: h, = 1,5 m

+ Chiéu cao phan chop day bé c6 do ddc 2% vé hudng tim:
D, 7.1
h3 = (0,02 X 7 = (0,02 X 7 = 0,071 (m)

+ Chiéu cao chira bun phan hinh tru:

hy=H—-h; —h,—h;=45-05-15-0,071 = 2,43 (m)
e Thé tich phan chira bun:

Vp, =Sp X hy =39,27 x 2,43 = 95,43 (m?)
e Nong do bun trong bé:
_ Cp+C; 5000+ 10000
b2 2

e Luong bun chta trong bé ling:

G =V, XC,=9543x7,5=715,7 (kg)

8
m3

= 7500 (=) = 7,5 (%)

e Thoi gian luu nude trong bé ling:
+ Dung tinh bé:
V=hxS, =4x%3927 ~ 157,1 (m3)
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+ Nudc di vao bé lang:
m3
Qi=(14+a)xQ=(1+0,75)x 16,67 = 29,2 (T)
+ Thoi gian lang:
vV 1571
~ Q. 292

t = 5,4 (h)

e Tinh toan dudng 6ng din bun tuin hoan:

Luu lwong bun tudn hoan Q, = 300 m®/ngay

Van tdc bun chay trong dng trong diéu kién c6 bom 1a 1 — 2 m/s
Chon vén toc bun trong éng v =1 m/s

DPuong kinh 6ng dan bun tuan hoan:

O [4xQu _ 4x300 o
b= o xve  |mx1x24x3600 2067 (m)

Chon D theo catalog @ = 75 mm

+ Kiém tra lai van té¢ bun tuan hoan trong ong:

_4xQ 4 % 300 0og ™
VX DZ T mx 00672 x24x3600 8 )

Vay van toc bun tuan hoan trong 6ng nam trong gi¢i han cho phép (0,7 -

1.5 m/s)

Bom bun tuin hoan:
Luu lwong bom Q, = 300 m*/ngay
e Cong suat bom:

_ QrxpxgxH 300x1053x9,81x7

N =
1000 X n 1000 x 0,8 x 24 x 3600

= 0,31 (kw)

Trong do:

H: Cot ap cia bom, chon H=7

n: Hiéu suat bom, chon n = 0,8

g: Gia tdc trong truong, g = 9,81 m/s

- Qr: luu lugng bun du
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- p: Khéi luong riéng cua bun, p = 1053 kg/m®

Cong suat thuc té cua may bom:

N¢=12xN=1,2x0,31=0,372 (kW)
Chon N =0,4 KW theo catalog cua hang Tsurumi (bom Tsurumi HS)

Bang 4.6 Tom tat cac thong sé thiét ké bé ling trong

STT Tén thong sb Ponvi | Ponvi | Giatri
1 Thé tich bé \Y} m® 50,2
2 Puong kinh bé D h 7.1
3 Chiéu cao bé H m 45
4 Chiéu dai mang thu nuéc L m 14,5
5 Cong suat bom N kw 0,4
6 Duong kinh mang thu nudc d mm 4,5
7 Puong kinh éng din bun Dy mm 75
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7100
L] [l | |
[ 1 | [l=m] I I 500
= P
|
— ‘ mang ring cuwa L]}
ong din nuoc tharvao |, « R :
‘ ong trung tam
d=Ann
1780
i Amn
| 4500
| <
~__thanh gat bun
— 4 4 4 i‘ 1

7100

dng phén phéi

dng nuéc vao

| “\ — j400
ﬂ“,& : e i

dng din nuéc qu
bé khir trung

Hinh 4.4. B¢ ldng

4.7 Bé trung gian
< Muc dich bé trung gian:
On dinh luu lwong nudc sau ling dé bom 18n bé loc
< Tinh toan thiét ké bé trung gian :

Chon thoi gian Iuu cta nudc tai bé 1a 30 phit =1/2h
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Thé tich bé trung gian : V=Q¥}, x t=16,67x1/2=8,335m"
Chiéu cao hitu ich cia bé 14 2,5m

Chiéu cao bao vé 0,3

Téng chiéu cao bé H=2,8m

Dién tich bé 1a:

= K=8’335=333m
H 2,5 ’
Chon chiéu rong W=1,5m
Chiéu dai cua bé
L= L33 o m
W 1,5 ’

Chon chiéu dai bé L = 2,5m
Kich thuée xay dung bé: L x W x H=25m x 1,5m x 2,8m = 10,5 m*
Cong suat ciia bom duoc tinh theo cong thirc :

_QxpxgxH 463x107°x1000x9,81x7
1000 x1n 1000 x 0,8

N

= 0,39 (Kw)

Véi: Q : luu lwong nudce thai trung binh, m/s.
H : chiéu cao cot &p toan phan, H =5 mH,0.
p: khdi luong riéng cua nudc, kg/m®.
n: hiéu suat bom, %. Chon n = 80%.
Cong suat thuc té caa may bom:
Ng=1,2 x N =12 x 0,39 = 0,468 (kW)

Chon N = 0,75kw theo catalog ctiia hang Tsurumi (bom Tsurumi HS)
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Bang 4.7. Tom tit thong s6 bé trung gian

STT Tén thong sb Kihiéu | Ponvi | Giatri
Thoi gian t phut 30
Thé tich bé Vv m’ 10,5
1 Chiéu rong W m 1,5
2 Kich thuéc bé Chiéu dai L m 2,5
3 Chiéu cao H m 2,8
4 Cong suat bom N kw 0,75

4.8 Bé loc ap luc

% Muc dich bé loc ap luc :

Nudc tir bé trung gian duge bom sang bé loc ap luc dé loai bo tiép céac
hop chat hitu co hoa tan, cac nguyén to dang vét, nhiing chat kho lang.

< Tinh toan thiét ké bé loc &p luc :

Céc thong sé thiét ké duwec chon:

- Chiéu cao I6p cat: h; = 0,6m. Puong kinh hiéu qua cta hat cét d, =
0,7mm, hé s6 déng nhat U = 2

- Chiéu cao 16p than: h, = 0,6m. Puong kinh hiéu qua cua hat cat d,
1,2 mm, hé s6 déng nhat U = 2

- Chiéu cao 16p s6i d& hy = 0,2m. Puong kinh hiéu qua cua soi d& d.

4mm
- Tbc do loc v =9 (m/h)
- Chon s bé loc n =1, va 1 bé du phong
- Dién tich bé mit loc:
A Qr _ 1669 _ .
' 9 ’
Duong kinh bon loc ap luc:

9m
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oo [AxA_ |ax19
= loxn- [Tx31a~ Lo

Thé tich Iép cat:

T X D? 3,14 X 1,62
Vo= —p—xh, ==— "= x06~12m’
Thé tich I&p than hoat tinh:
Tt X D? 3,14 x 1,62 5
Ve=—F—xh, =~———x06=12m
Thé tich 16 séi:
Tt X D2 3,14 x 1,62 s
Vo= —5—xhg==———x02~04m

Khoang cach tir bé mat vat liéu loc cho dén miéng phéu thu nuéc rira loc:

h = Hyx e + 0,25 = (hyth, + hy) X e + 0,25 = (0,2 + 0,6 + 0,6) x 0,5 +
0,25=0,95m

Trong do:

- Hy: chiéu cao 16p vat liéu loc: bao gém chiéu cao 16p cat va chiéu cao
l6p than (m), chiéu cao 16p soi d&

- e: d0 gian no cua vat liéu khi roa: e = 0,25 - 0,5, chone =0,5

Chiéu cao tong céng cia bon loc &p luc

H=h+ Hy+ hy, + hypy, =0,95+1,4+ 0,3 + 0,3 =2,95 (m)

Chon H=3m

Trong do:

- hyy: chiéu cao bao vé tir mang thu nudc dén nap day phia trén (m), hyy =
0,3 (m)

- hye: chiéu cao phan thu nudc (M), hy, = 0,3 (M).

Chon vat liéu gia cdng thiét bi 1a SUS 304 day 4mm

Tinh toan hé théng phan phéi rira loc

- Cudng dd rira nuéc W, = 0,35 m*/m?.s

- Cuong do rira khi Wy = 1 m*/m?.pht

(Theo bang 9 — 14 trang 427 — XLNT cong nghiép va dé thi — Lam Minh Triét)
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- Rura nguoc chia lam 3 giai doan:

o (1) Rira khi voi Wy = 1 m¥m?®.phat trong 2 pht

o (2) Rura khi va nudc trong 5 phat

o (3) Rira nguoc bang nuée trong 5 phat véi W, = 0,35 m*/m?.phdt.

Lwong nwéc rira loc can thiét cho bon lec/1 1an ria:
W=AxW,xt=19x0,35x 10 = 6,65 m*

Luu lwong nudc ria loc: Q= 1,9 x 0,35 x 60 = 39,9 m*/h = 0,01 (m%/s)

Van téc nude chay trong 6ng chinh 1av =2 m/s (v=1,2 — 2,4 m/s)

Puong kinh éng cap nudc ria:

D— 4><Qnr_ 4 x 399 0.08
= [ vxn - |3600 x2x312 " 208 (m)

Chon D = 90 mm theo theo catalog dng nhwa Tién Phong (HDPE-PES0)
Tinh bom rira ngwgc:
+ COng suat bom:
_thXHXng_0,01><7><1000)(9,81
1000 X 1 1000 x 0,8

Cong suat thuc té caa may bom:
Ng=12xN=12x0,85=1,02 (kW)
Chon N =1,1 KW theo catalog cua hdng Sealand Italy

= 0,85 (KW)

Trong do:
n: hiéu suat caa bom, chonn = 0,8
p: khéi lwong riéng cua nuée, p= 1000 kg/m®
Cot ap cua bom, chon H =7 mH,0
Luu lwong may thoi khi rira ngwoc:
Qu=AxW,=1,9x1x60=114 m*h = 0,032 (m*/s)
Ton that ap luc khi rira bon loc (Theo tai liéu Xa Iy nuéc cap, TS

Nguyén Ngoc Dung)

thurc:

Ton that &p luwc trong hé thong phan phéi co chup loc duroc tinh theo cong

SV: Hoang Thu Thiy — MT1701 51



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

V2

h=
2gu°

Trong do:
V: téc do chuyén dong cia nudc hodc hdn hop nudc gié qua khe ho cua
chup loc (V khdng nho hon 1,5 m/s)
ChonV =2m/s
i : hé s luu cua chup loc = 0,62
Déi vai chup loc ¢6 xé khe : p= 0,5
Déi vai chup loc ¢ 16 : p= 0,62
V2 2°
20u  2x9,81x 0,62

=0,53 (m)

< Ton that ap luc qua 16p séi do-

he= 0,22 LW, (m)

Trong do:

L,: chiéu day 16p s6i d& = 0,2 (m)

W: cuong do ria loc W, = 5,83 I/m%s

he= 0,22 L\W, = 0,22 x 0,2 x 5,83 = 0,26 (m)

< Ton that &p luc trong l6p vat liéu loc:

hyi = (a + bxW)Lxe (m)

Trong do:

a,b: hé sb phu thudc vao kich thuéc hat

Cat thach anh: d=0,5+1; a= 0,76 ; b=0,017.
Than antraxit: d=1+2 ; a= 0,85 ; b= 0,004.

L: chiéu day lép vat lidu loc

e: do gian no cuavatlicue =0,5

W: cudng do riraloc W, =5,83 I/m?.s

Ton that &p luec trong l6p cét thach anh:

hy = (0.76+ 0,017 x 5,83)x 0,6 x 0,5 = 0,257 (m)
Ton that ap luc trong lép than antraxit:

hy = (0,85 + 0,004 x 5,83 ) x 0,6 x 0,5 = 0,262 (M)

SV: Hoang Thu Thay — MT1701 52



KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG

% Ton that &p luc khi rira bé loc:
H=h+hy+hy; +hy,=053+0,26 + 0,257 + 0,262 = 1,31 (m)
+¢+ Tinh toan chu ki loc
Can chtra 1/4 thé tich céc 16 rdng. Po x6p e = 0,5
Nudc c6 do duc cao thi @6 hgadm nudc 96%, con 4% la can (theo tai liéu
“Xtr Iy nudce cap cho sinh hoat va cdng nghiép”cua TS. Trinh Xuan Lai)
¢ Chu ky lgc cuia lép than:
Thé tich chtra can cua chiéu cao 16p than h, = 600 mm
V=exh,x A=0,6x05x%19=0,57m’
Thé tich can bi gitt lai trong 16p than
V.=V/4=0,57/4~0,14 m°
Luong can chiém 2% tac trong luong can 16p than cé thé giir lai:
G, = 40 kg/m® x 0,14 m*® = 5,6 kg
Ham lugng can sau bé lang 1a SS, — BOD hoa tan = 100 — 37,2 = 62,8
mg/l = 62,8 (g/m°)
Luong can lop than gitr lai trong 1h:
me = C. x Q = 62,8 g/m® x 16,67 m*/h = 1046 g/h = 1,046 kg/h
Chu ki rira loc cua than antraxit la:
Ty = GJ/m,=5,6/1,046 =35,794 h=5,6h
Chon chu ki loc cua than la 5,6 gio.
Tuong tu 16p 16p cat co chu ky loc 1a 5,6 gio
Vay chon thoi gian rira loc 1a 5,6 gio
Thoi gian thay vat liéu loc 2 1an/ 1 nam
Nudc ria loc duoc thu gom dua vé bé diéu hoa dé xu ly
Tinh may thoi khi
e Ap lyc can thiét cia may thoi khi la:
H=h+h.+hy+H,+hy=05+04+1,1+1,31 = 3,31(mH,0)
Trong do:
h¢ : Ton that qua thiét bi phan phdi khi, hy <0,5m. Chon h; =0,5 (m).
h. : Ton that cuc bo cua 6ng phan phoi khi
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hy : Ton that ap luc do ma séat doc theo chiéu dai duong ng dan.
Ton thét h, + hyg < 0,4m. Chon h, + hy = 0,4m

H. : Chiéu cao Iop vat liéu loc, Hy = 1,1 (m).

hy: t6n that 4p lec qua cac 16p vat liéu loc

+ Ap luyc may thoi khi tinh theo Atmotphe:

10,33+ H, 10,33 + 3,31
10,33 10,33

Cong suit may nén khi dugc tinh theo cong thic:

= 1,32 (atm)

§ _ 34400 X (P%29 — 1) X Quy; 34400 X (1,3292% — 1) x 0,032

2006).

cac ch

102 X n 102 x 0.8
~ 1,13 (Kw/h)
(Theo Tran Hiéu Nhué, Thodt nweéc va xit Iy nuéc thai cong nghiép, 1998)
Trong do:
Quni: luu Iwong khi cung cép cho bé, Quni =15,3 m°/h
n: hiéu suat may nén khi, chon n = 80%
Cong suét thuc caa may théi khi Ia:
N=12x113=1,36 (Kw/h)
Chon Pm =1,5kw catalog M4y thoi khi Longtech( LT-040)
Hé théng san, chup loc
Thu nuéc loc bang chup loc.
S6 lwong chup loc > 35 — 50 cai cho 1m? dién tich cong tac. (TCXD33 —

Chon s6 luong chup loc trén 1m2 bé 1a 35 cai.

S6 chup loc trong bdn: N = A x 35=1,9 x 35 = 66,5

Chon s6 chup loc 12 67 céi

Vat liéu san chup loc la thép khong gi

San c6 khoan 16 dé gan céc chup loc c6 duong kinh 30 mm

Chup loc dugc 1am bang vat liéu nhya ABS, loai chup loc chudi ngan

Vé6i duong kinh bé loc 14 1600 mm, bé tri 1 chup loc & tAm duong tron, va

up loc trén 8 dudng tron dong tam, mdi dudng tron cach nhau 200 mm.
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Hé thong phan phdi nwéc

- Str dung phéu phan phéi nuéc va thu nudce ria loc.
- Vat liéu : thép khong gi.

- Hinh dang : hinh nén cut.

- Chiéu cao phéu : 150mm.

Bang 4.8. Cac thong sb cot loc ap luc

Tén Théng sb Don vi Ki hiéu
Chiéu cao 3 m
buong kinh 1,9 m
Vit liéu xay dung bé Inox 304 B
Hé thong duong ong 1 Bo

4.9. Tinh toan bé khir triung

< Muc dich bé khir tring

Bé khir trung 13 giai doan cudi cing trong giai doan xtr 1y trudc khi ra
khoi ngudn tiép nhan. Bé khtr tring c6 tac dung x4o tron, khuéch tan déu hoa
chat khir tring vao trong nudc thai, 1am cho nudc thai va hoa chét co du thoi
gian tiép xtc voi nhau nham muyc dich pha huy té bao va tiéu diét hiéu qua cac
loai vi sinh vat gay bénh trudc khi thai ra ngudn tiép nhan.

Thong thudng, chi mot phan hoa chat khir tring duoc dung dé pha huy té
bao vi khuén, con lai s& dung dé oxy hoa cac chét hitu co va gy phan tng ciing
v6i nhiéu hop chat tao khoang khac nhau c6 trong nudc thai.

Pé thyc hién khtr tring nude thai, co thé cd cac bién phap nhu : Clo,
Ozon, tia UV ... O déy ta chon khir tring bang Clo vi: Phuong phap khtr tring
bang Clo 1a phuong phap don gian, ré tién va hiéu qua khtr vi sinh vat cao, oxy
hoa cac chat hiru co va ddy nhanh qua trinh 1am sach nudc thai.

Céc chét khtr tring c6 ngudn gc tir Clo:
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e Clo nguyén chat duoc hoa 1ong, khi sir dung clo bdc hoi ro6i méi hoa tan
vao nudc.

e Canxi hypoclorit Ca(OCI), 1a san pham qua trinh lam bdo hoa dung
dich sira voi bang clo hoi.

e Clo dioxit ClO, dung dé khir tring nudc c¢6 chtra phenol va c6 ham
luong chat hitu co cao do phan tmg khong tao ra clophenol.

e Nudc Javel, thuong ding cho tram xir 1y ¢6 cong xuét nho.

% Tinh todn thiét ké bé khir tring

Chon thoi gian luu cta nudc thai trong bé t = 40 phut.

> Thé tich bé tiép xuc:

V= QM xt=16,67x g =11,1 m°
> Dién tich bé tiép xuc :
V_ 111

F = —= —==9,25m?
h 1,2

Pé giam chiéu dai xay dung c6 thé chia bé ra lam 5 ngan chay dich dic.
> Dién tich mdi ngin la:

:%: 1.85 m?

f=

S

trong d6: n 14 s6 ngan, n = 5 ngan. Chon 4 vach ngin trong bé, khoang
cach giira cac vach ngan bang 2/3 chiéu rong bé:

lin=2xB==x12=08m

> Kich thudc mdi ngin:

e chiéudai:1,=1,6 m

e chidurong: B=1,2

> Chiéu dai bé khtr trang:

L=nxl,+(n-1)b=(5x1,6)+(5-1)x0,1=8,4m

Trong d6: b 1a bé day vach ngin, b= 0,1m

> Chiéu cao cta bé khir tring:

H=h+h,=12+03=15m
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Trong do:

hyy 14 chiéu cao bao vé, chon hy, = 0,3m

» Luong Clo ti€u thu trong 1 ngay la:

Mg = 400 m*/ngay x 10mg/l = 4000 mg Cl/ngay

=4 kg Cl/ngay
Bang 4.9: Thong s6 tinh toan cia bé khir triing
Théng sb Pon vi Gia tri
Thoi gian luu nudce phut 40
Thé tich bé m° 15,12
Dién tich bé tiép xuc m’ 9,25
Kich thudc bé:
- S6 ngan: ngan 5
- Chiéu dai: m 8,4
- Chiéu rong: m 1,2
- Chiéu cao: m 1,5
Luong Clo ti€u thu trong 1 ngay kg/ngay 4
1!@00 = 16000
!
8.4000
]
U U X 1.5000
l

Hinh 4.5: Mt cat va matbang bé kha triing
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4.10. Bé nén bun
% Muc dich bé nén bin :
Giam do am caa bun tir bé lang 2 trude khi duoc 1am khd
< Tinh toan thiét ké bé nén bun :
Van téc chay caa chat long & ving lang trung bé nén bun kiéu ling dung
khong
|én hon 0,1mm/s. Chon v, = 0,03 mm/s (diéu 6.17.3 — TCXD51-2006).
Van téc bun trong dng trung tdm Chon v, = 28 mm/s.
Thoi gian lang bun: t = 12 h (diéu 6.17.3 — TCXD51-2006).
e Dién tich hiru ich caa bé:
CQy 42x1000

F1 =
vy 0,03 x3600 x 24

= 1,62 (m?)

Trong do:
Qy: luwong bun cin, Q,= lwong bin xa x hé s an toan 1,2
Qp= 3,48 x 1,2 ~4,2 m*/ngay
Dién tich ong trung tam cua bé:
_Qp,  348x1000

F2 = 2 — = 0,14 (m?
v, 0,28 x 3600 x 24 (m?)

e Dién tich tong cong cia bé:
F=F1+F2=1,62+0,14=1,76m?

e Puong kinh bé nén bun

4xF  [4%x1,76
D=J =] = 1,5 (m)
T g1

o Puong kinh ong trung tim:

4 XF 4% 0,14
D=\/ =\/ - = 0,42 (m)

s
Chiéu cao ong trung tdm: hy =1 m
Chiéu cao cong tac cua vung nén bun:

hy = v, xt=0,03% 1073 x 12 X 3600 = 1,3 (m)
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Chonh; =1,5m

Chiéu cao tong cong caa bé nén bun:
He=h;+h,+h,,=15+054+05=254m

Trong do:

h1 : Chiéu cao phan ling cua bé nén bun;

h2 : chiéu cao phan hinh nén cua bé, chon h,= 0,54m

hyy : khoang céach tir muc nude trong bé dén thanh bé. Chon hy, = 0,5 m.

Chon Hi. =2,6m

e Thé tich thuc cia bé nén bun:

Wt = F X He = 1,76 x 2,54 = 4,47 (m°)

Nudc tach tir bé bé nén bun duoc dan tré vé ngan tiép nhan dé tiép tuc xir

e Tinh toan mang thu nwéc va mang riang cua
Mang thu nudc dat theo chu vi bé cach thanh trong caa bé 200 mm.

Mang ring cua bang thép tam khoéng ri, c6 bé day 3 mm duoc ndi voi

mang thu nuéc bang bulong M10. Mang ring cua ¢ khe diéu chinh cao d6 cho

mang.

Chon tam xé khe hinh chit V véi goc & day 900C. Chiéu cao chir V 1a

50mm, khoang cach giita hai chit V 1a 120 mm, chiéu rong mét chix V 12 80 mm,

chon chiéu cao tong cong cua mang riang cwa: h = 180mm , mdi mét dai ¢ 5 khe
chir V.

e CoOng suat may bom bun xa

» = 3,48 m®/ngay. Bun dugc bom tir bé 1ang vé bé nén bun 1 lan trong
gay

ngay trong thoi gian 10 phat

Cong suét caa bom:
N_Qb><p><g><H_3,48><1053><9,8><7
~ 1000xm 1000 % 0,8 % 10 x 60

= 0,52 (kW)

Trong do:
Qu: Luu lwong bun can xi ly

p: Khéi lugng riéng caa ban, p = 1053kg/m®
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n: Hiéu xuit bom, chon n = 80%

H: Chiéu cao cot 4p, H=7m

G: Gia toc trong truong, g = 9,8 m/s?

Cong suét thuc té caa bom N = 1,2 x 0,52 = 0,624 kW
Chon bom bun ¢6 cong suat N = 0,75 kW

e Puong kinh 6ng din bun du:

D — 4><QX_ 4 x 3,48 — 0086
47 Imixv  Jux1x10x60 (m)

Chon D theo catalog ® = 90 mm

Bang 4.10. Tom tit thong so6 thiét ké bé nén bun

STT Théng s6 Ki hi¢u Pon vi Gia tri
1 Thé tich bé Vv m° 4,47
2 Puong kinh bé D m 1,5
3 Chiéu cao bé Hy m 2,6
4 Puong kinh 6ng trung tim D m 0,42
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Ong trung tam

Ong PVC dan bun toi| |- il -
noi phan Toai bun Mang tfan
rang cua

4 4
° s N - 3
g a9 G 4
e = " < a
< ¢ e s a
a < 2 -

vao nol ep

\

Ong PVCdanbunr /

\ /
Ong PVC dan nuoc I
tran ve be bom

Hinh 4.6. Bé nén blin
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4.11. Thiét bi ép bun
Chon thiét bi loc ép day dai, may lam viéc 2 gid/ngay
Luong can dén loc ép day dai:

B )(100—131_174x100—99,2_028 m?3
Q=0 100—-Pp, ' 100 —-95 (h)

Trong do:

- Q,: luu lwong bun du dan vao bé, Q, = 3,48 m*/ngay ~ 1,74 m*/h (vi
may hoat dong 2h/ngay)

- Py: P9 4m ban dau cua bun, P; = 99,2%

- P,: P9 4m ctia bun sau khi nén, P, = 95%

- Ham luong bun hoat tinh sau khi nén C = 50 kg/m’

Luong cin dua dén may loc ép day dai la:

Q.=CxQ=50x0,28 =14 (%) =28 (%)(Vi may hoat dong
2h/ngay)

Tai trong cdn trén 1m rong cua bang tai dao dong trong khoang 90 — 680
(kg/m) chiéu rong bang tai, chon bang tai c6 ning suat 90 kg/m

Chiéu rong bang tai

Q. 28
=N ~gg = 03t (m
Chon chiéu rong bang tai b = 0,5m

b

Puong kinh 6ng din bun dén may ép bun:

Chon van tdc chay trong 6ng din bun v = 0,5 m/s

D [4xQu_ 4 %348  00ss
~ | Tixv  |314x05x2x3600 -o°M

Chon D =48 mm
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CHUONG 5

DU TOAN SO BQ KINH PHI PAU TU VA VAN HANH CHO CONG
TRINH XU LY NUOC THAI

5.1.S0 bd chi phi dau tw va xay dung

a. Chi phi xay dung

Hang muc cong Thé tich . Thanh tién
STT | trinh (m?) Pon gia VND VND
1 Bé thu gom 19,2 1.100.000 21.120.000
2 Bé tach dau m& 11,25 1.100.000 12.375.000
3 Bé diéu hoa 120 1.100.000 132.000.000
4 Bé Aeroten 160 1.100.000 176.000.000
5 B¢ lang trong 50,2 1.100.000 55.220.000
6 B¢ trung gian 10,5 1.100.000 11.550.000
7 Cot loc ap luc Bo 50.000.000 50.000.000
8 Bé khur tring 15,12 1.100.000 16.632.000
9 Bé nén bun 4,47 1.100.000 4.917.000
Tong 479.814.000
VAT(10%) 47.981.400
Tong cong 527.795.400
b. Chi phi thiét bi
B S6 Pon gia | Thanh tién
STT Hang muc thiét bi Pon vi
lwong VND VND
- Bom nudc thai 0,4kw
1 [ Dang bom chim Cai 10.000.000 | 20.000.000
- Cho bé thu gom
- Bom nudc thai 0,4kw
2 | Dang bom chim Céi 10.000.000 | 20.000.000
- Cho bé diéu hoa
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B S6 | Pongia | Thanhtién
STT Hang muc thiét bi Pon vi
lwong | VND VND
- Bom bun thai 0,4kw va
0,75kW _
3 Cai 2 |10.000.000 | 20.000.000
- Dang bom chim
- Cho bé ling
- Mang thu nuéc & chan bot
4 . Bo 1 |35.000.000 | 35.000.000
- Cho bé lang
L Ong phan phéi trung tam
5 o Bo 1 |55.000.000 | 55.000.000
- Cho bé lang
- Cau gat bun
6 o Bo 1 |125.000.000| 125.000.000
- Cho bé lang
L May thoi khi 4kwW
7 rHoatdong luan phién Bo 2 |30.000.000 | 60.000.000
_B¢é diéu hoa
8 | Pia phan phdi khi Cai | 36 500.000 | 18.000.000
9 | Thiét bi pha hoa chat Céi 1 500.000 500.000
10 | Bom dinh lugng hda chat | Céi 1 | 8.500.000 | 8.500.000
11 FPdng ho do luu lugng Cai 1 | 25.000.000 | 25.000.000
- May thoi khi 1,5kW
12 | Bé diéu hoa cai 2 | 12.000.000 | 24.000.000
- Cot loc ap luc
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S6 | Pongia | Thanhtién

STT Hang muc thiétbi  Pon vi
lwgng | VND VND

- Hé thong dién, tu dién diéu
13 i B 1 | 80.000.000 | 80.000.000
ien

- Vat liéu dém
14 , m3 120 | 1.800.000 | 216.000.000
- Cho bé Aeroten

15 | Chéphamvisinhhiéukhi | Lit | 30 | 1.500.000 | 45.000.000

TONG 752.000.000
VAT 10% 75.200.000
TONG CONG 827.200.000

Tong chi phi cac hang muc cong trinh
527.795.400 + 827.200.000= 1.354.995.400(d)
Chi phi du tu xay dung hé thdng xir Ii cho mot m® nuéc thai 1a
1.354.995.400/ 400 =3.387.488 d/m’
5.2. Chi phi quan ly van hanh
% Chi phi nhan cong

Nhan con S8 Iuon _ Mirc lwong _ Mikc lwong
9 ng (dong/nguwdi/thang) | (dong/ngwdi/nam)
Cong nhan van 1 4.000.000 48.000.000
hanh
Tong 48.000.000

Chi phi nhan céng van hanh hé thong xir ly
C1=4.000.000/30/400= 333d/ ngay
% Chi phi di¢n nang
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: Cﬁr,‘g S6 gioy | Dién ning
STT Thiét b S0 suat b o | tieuthy
: lwong | thiét bi a6 : h i
kw) | 99M9 () (kwingay)
01 | Bom nuéc thai bé thugom | 01 0,4 6 2,8
02 | Bom nudc thai bé diéu hoa | 01 0,4 20 8
03 Bom bun tuan hoan 01 0,4 20 8
04 Bom bun thai 01 0,75 2 1,5
05 May thoi khi 02 4 14 112
06 May thoi khi 01 1,5 16 24
07 | Bomdinh luong hdachat | 01 0,37 24 8,88
Tong cong 165,18
Chi phi dién nang tiéu thu trong mot ngay:
Tam tinh gia dién la: 1.500 dong/kwW
165,18 x 1.500 = 247.770 ddng/ ngay
1 ndm= 90.436.000 dong /nim
Chi phi dién ning cho 1m® nuéc thai:
C, = 247,770/ 400 =~ 619,4 ddng/1m’
% Chi phi hoa chat
, S6 hrong Thanh tién
STT Hoa chat . Pon gia .
(Kg/ngay) (dong/ngay)
1 NaOCI 9,3 2500 23.250
Chi phi hoa chat dung 1 nam 8.486.250
Chi phi cho 1m? nudc thai C3 = 23.250/400=58 d/m*
Chi phi str dung nudc sach
Nudc sach dé pha hda chit va cac hoat dong khac 5 m*/ngay
Pon gia nuée sach hién nay: 5.000d/m? .
Chi phi nudc sach cho 1 ngay: 25.000d/ngay.
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Chi phi cho 1m? nudc thai C4=25000/400=62,5d/m>

Chi phi nu¢c sach cho 1 nam: 9.125.500 d/nam.

Chi phi van hanh cho 1m® nudc thai chi tinh chi phi dién, héa chét va
nhan cong C = C1+C2+C3+C4 =333 + 619,4 + 58+62,5 =1.073d
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KET LUAN

Nudc thai sinh hoat tai nha may may Hung Nhan c6 dic tinh cha yéu la
cac chat hitu co d& phan huy sinh hoc (COD = 572 mg/I; BODs =398 mg/l; SS =
128mg/1). Do d6 ap dung phuong phap xtr 1y sinh hoc hiéu khi Aeroten két hop
cac phuong phap co hoc 1a phuong an pht hop va uu diém hon ca.

Qua qua trinh thuc hién tinh toan thiét ké hé thong xir Iy nudc thai sinh

hoat cho Nha may may Hung Nhan thi cac cong trinh don vi dugc thiét ké nhu sau

1. Bé tai da thuc hién tinh toan thdng s cac cong trinh caa hé thong xt Iy
nudc thai

v Luu lwong trung binh ngay: Qtp =400m®

v' Bé thu gom: Hinh hop chir nhat c6 chiéu dai bé L =3 m; chiéu rong bé
W =2 m; chidu sau bé H =3,2 m; thé tich Vi =19,2 m3

v' Bé tach dau md: Chiéu dai bé L =2,5 m; chiéu rong bé W = 1,5 m;
chiéu sau bé H = 3 m; thé tich V¢ =11,25 m3

v' Bé diéu hoa: Hinh hop chit nhat c6 chiéu dai bé L =7,5 m; chiéu rong
b& W =4 m; chidu cao bé H =4 m; thé tich V¢ = 120 m3

v' Bé Aeroten: Chiéu dai bé L = 8 m; chiéu rong bé W=4 m; chiéu sau bé
H =5 m; thé tich Vit = 160 m3

v' Bé lang trong: Hinh try tron cé chiéu cao bé H =4,5 m; duong kinh bé
D=7,1m

v' Cot loc &p luc: Hinh tru tron cd chiéu cao bé H =3 m; duong kinh bé
D=19 m

v' Bé trung gian: Chiéu dai bé L =2,5 m; chiéu rong bé W =1,5 m; chiéu
cao H =2,8 m; thé tich V¢ = 10,5 m3

v' Bé khir triing: Hinh hop chix nhat c¢é chiéu dai bé L =8,4 m; chiéu rong
b& W = 1,2m; chiéu sau bé H =1,5 m; thé tich Vt = 15,12 m3

v Bé nén bun: buong kinh bé D = 1,5m chiéu cao H = 2,6m
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Nudc thai sinh hoat tai Nha may may Hung Nhan sau khi qua hé théng xir
ly dat QCVN14:2008 cot B vai céac théng sé dau ra: COD =150 (mg/l), BODs
=50 (mg/l) , SS = 100 (mg/l)
2. Tong chi phi xay dyung hé théng xt 1y nuéc thai da tinh toan so bd Vi

gia hién hanh 1a: 1.354.995 400VND, twong ¢ing 3.387.488 VNB/m’
3. Chi phi quan Iy van hanh hé théng xir Iy nuéc thai 1a: 1073 VNB/m-
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