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Trong suét thoi gian hoc vira qua, em da duoc cac thay cd trong khoa
Mo6i Trudng tan tinh chi day, truyén dat nhirng kién thac quy bau, khoa luan tét
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truong, cac thay co trong Bo mdn Ky thuat Moi trudng di tao diéu kién giup do
cho em trong sudt qué trinh thuc hién dé tai.

Véi kién thize va kinh nghiém thyc té con han ché nén trong bai khéa luan
nay van con nhiéu thiéu sét, em rat mong nhan duoc sy gop Y cua cac thay cd va
ban bé nham rat ra nhitng kinh nghiém cho céng viéc sap ti.

Em xin chan thanh cam on!
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Sinh vién thuc hién

Nguyén Thi Viét Huong
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG

MO PAU

Hién nay, nganh cong ngiép san xuit bia di va dang phat trién rat manh
trén thé gii cling nhu tai Viét Nam. Trd thanh mét trong nhitng nganh cong
nghiép hang dau dem lai gia tri kinh té cao cho nén kinh té thé gii noi chung
cling nhu tai Viét Nam néi riéng. Tuy nhién, cing vé6i téc do phat trién nhanh va
manh ctia nganh cong nghiép bia da dem lai rat nhiéu loi ich vé kinh té thi nganh
cong nghiép bia cling dem lai khong it cac van dé vé moi trudng cho moi trudng
xung quanh.

Trong qua trinh hoat dong san xuat thi cac nha may bia ngoai tao ra san
phém la bia thuong phém, con phat sinh mdt luong 16n chét thai, trong do dac
biét dang quan tam do 1a nudc thai. Mac du, hién nay khi cac nha may bia dugc
xay dung thi déu quan tim dén viéc xay dung dong b hé thdng xtr Iy nude thai
phuc vu cho nha may. Nhung do mot sd van dé khach quan ciing nhu chu quan:
chua xay dung xong, cong suat xir Iy khong bao dam, hé thong xay dung khong
déng bo, chat luong nudce thai dau ra khong dat tiéu chuén, yéu td kinh té ma
hién nay c6 mot sé nha may bia di thai truc tiép nudc thai chua qua xir 1y ra moi
truong, dem lai tac dong xau anh huéng dén my quan cho mdi trudng Xung
quanh, ciing nhu chét luong séng ciia nguoi dan sdng xung quanh cic nha méy
bia.

Vay nén viéc thiét ké mot hé thong xur 1y nude thai cho nha may bia dé
phan nao han ché duoc nhiing tic dong xau do cdc nha may bia mang lai cho
mdi truong hién nay cang trd nén can thiét khong chi & Viét Nam ma trén cé thé
gidi. Vi vy, em di chon dé tai “Tinh todn, thiét ké hé thong xir Iy niede thdi nha
mdy bia céng sudt 3 00m3 / ngay dém” lam dé tai khoa luan tot nghiép cua minh,
v6i mong mubn gép mdt phan cong sirc cuia minh vao cong cudc bao vé moi

truong nganh bia ndi riéng va moi truong cong nghi¢p noi riéng.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG
CHUONG 1: TONG QUAN

1.1 Giéi thiéu vé nganh bia [1,2]

Bia Ia loai thuc ubng dugc con ngudi tao ra kha 1au doi, dugc san xuat tir
cac nguyén liéu chinh la malt, gao, hoa houblon, nudc; sau qua trinh 1én men tao
loai nudc ubng mat, bd, co6 dd min xbp, c6 do con thap. Ngoai ra, CO, bio hoa
trong bia c6 tac dung lam giam nhanh con khat va ¢6 hé men kha phong pht nhu
nhém enzym Kich thich tiéu hoa amylaza. Vi nhitng wu diém nay ma bia duoc sir
dung rong réi trén khap thé giai.

Véi mbi loai men khéac nhau, thanh phan st dung dé san xuat bia khac,
nén cac dic trung cua bia nhu huong vi va mau sic ciing thay doi rat khac nhau.

Theo nhiing thong tin céng bd trude d6, luong ruou bia trung binh st
dung trén thé gidi khong ting trong 10 nim qua, trong khi d6 ¢ Viét Nam lai
tang truong theo duong thang dimg. BO Y té timg phat di thong bao, mirc do tiéu
thu bia ruou ciia ngudi Viét Nam trong 10 ndm tré lai day da tang gap 2 lan. Dy
bao dén nam 2025, s& tang 1én dén 7 lit/ngudi/nam.

Theo quy hoach phat trién nganh bia, ruou, nude giai khat Viét Nam dén
nam 2025, tdm nhin dén 2035 duoc Bo Cong Thuong phé duyét hoi thang
9/2016, myc ti€u dat ra cua nganh la san xuét duoc 4,1 ty lit bia trong vong 4

nam téi va sé tang 1én 4,6 ty lit bia vao 2025, 5,6 ty lit vao 2035.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAI PHONG
1.2 Quy trinh san xuit bia

So @6 cong nghé san xuit bia [3]
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Hinh 1.1 So @6 cong nghé san xuit bia c6 kém dong thai
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG

v' Thuyét minh quy trinh cdng nghé san xuit bia

Nguyén liéu Malt va gao xay, nghién muc dich 1a lam ting sy tiép xuc véi
nudc dé chuyén hoa nhanh hon. Trong khi nghién ¢ phét sinh ra bui va tiéng
6n. Sau khi nghién xong gao duoc mang di hd héa.

Cho malt va hd hoa di nau - duong héa, bd sung thém nuéc mém dé
khong bi chay va cho thém cac chat phu gia. O phan doan san suat duong hoa
thuong dugc bé tri cac loai thiét bi chinh sau: thiét bi phdi tron, thiét bi duong
hoa, thiét bi loc, thiét bi dun dich duong, thiét bi tach ba....

Mang duong hoa di loc dich duong, trong qué trinh loc tao ra bd malt.
Khi loc xong ta mang di nau véi hoa. Trong qua trinh nau ta can cung cap thém
hoi nudc va hoa. Trong qua trinh hd héa, nau duong héa va nau hoa nha may da
st dung dau DO.

Khi 1am lanh nhanh véi nuée lanh 1°C va Glycol dong thoi xay ra qué
trinh 18n men chinh phu cua san pham. Trong qua trinh 1én men phai su khi,
thém men giéng dé qua trinh 1én men nhanh hon. Khi 1én men ¢6 tao ra khi CO,
tao ra duoc thu hdi dé str dung trong qué trinh bdo hoa khi CO,. Cong doan 1én
men két thlic thi mang di loc bia, qua trinh loc tao ra ba loc. Tiép theo bdo hoa
CO,, chiét chai, lon day nip mang di thanh tring sau d6 kiém tra, dan nhan,
dong thung ra san pham luu hanh trén thi trudng.

1.3 Nguyén liéu, nhién liéu, nwéc cac chat phu gia ding trong san xuat
bia:[3]

1. Nwére: Do thanh phan chinh cua bia 1a nude nén ngudn nudc va cac dic
trung ctia nd ¢ anh huong rat quan trong t4i cac chit luong cta bia. Nhiéu loai
bia chiu anh hudng hoac tham chi dugc xac dinh theo dac trung ctia nudce trong
khu vuc san xuat bia. Mic du anh huéng cta né cling nhu 13 tac dong twong hd
ctia cac loai khodng chat hoa tan trong nudce duge st dung trong san xuét bia 1a
khé phirc tap, nhung theo quy tac chung thi nudc mém la phit hop cho san xuat
cac loai bia sang mau. Do d6, dé dam bao sy 6n dinh vé chat lugng va mui vi
ctia san pham, nude can duogc xt 1y trude khi tham gia vao qua trinh san xudt bia

nham dat dugc cac chi tiéu chat lugng nhat dinh.
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG

Mot s chi tiéu ky thuat co ban cia nuéce dung trong san xuét bia:

+ Nudc khong mau, trong sudt, khéng mui, khéng vi;

+ Nudc khong bi nhiém doc va cé pH tir 6,5 <+ 7,5;

+ Nudc khong c6 vi khuan ky khi, vi khuan duong rudt Ecoli < 20 té
bao/lit

+ Nuéde c6 do ciing < 10°H va ham luong mudi COs* < 30mg/lit ham
lurong Clo khoang 75 + 150mg/lit;

+ Ham lugng mudi Mg: 2 mg/lit;

+ Ham lugng CaSO,: 1 + 150 mg/lit;

+ Ham luong sat < 0,3mg/lit;

+ Vi sinh vat hiéu khi < 100 té bao/lit;

+ Trong nudc khdng cé cac kim loai nang nhu As, Pb.

M tiéu thu nude trong nha may bia van hanh tot (nhimg nha may ma
tiéu hao ning luong va 6 nhiém & mic thap nhat) nam trong khoang 410 hl/hl
bia (1 hl bia = 100 lit bia). C6 thé néi nude 1a nguyén liéu chinh dé san xuét bia
do trong bia ham luong nudc chiém dén 90-92% trong luong bia.

2. Malt: Ngam hat laa mach vao trong nuéc, cho phép chiing ndy mam
dén mot giai doan nhat dinh va sau d6 1am kho hat dd nay mam trong cac 10 sy
dé thu duoc hat ngii coc dd mach nha hoa (malt). Muc tiéu chil yéu ctia quy trinh
nay gitp hoat hod, tich luy vé khéi luong va hoat luc ctua hé enzin trong dai
mach. Hé enzym nay gitp chuyén hoa tinh bot trong hat thanh duong hoa tan
bén vitng vao nudc tham gia vao qua trinh 1én men. Thoi gian va nhiét do sy
khac nhau dugc ap dung dé tao ra cic mau malt khac nhau tir cing mot loai ngil

coc. Cac loai mach nha sam mau hon s€ san xuat ra bia sam mau hon.
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KHOA LUAN TOT NGHIEP

TRUONG PHDL HAI PHONG

Bang 1.1 CAc thanh phén chinh trong malt kho

Thanh phin (To/yo)lé Thanh phin (T,Z))lé
Tinh bot 58 buong khur 4,0
Pentose hoa tan 1 Protein ( n*6,25) 10
Hexozan va pentozan khong tan 9,0 Protein hoa tan 3,0
Xenlulose 6 Chat béo 2,5
Sacarose 5 Chat tro 2,5

3. Hoa houblon: Hoa houblon duoc con ngudi biét dén va dua vao sir

dung khoang 3000 nim TCN. Pay la thanh phan rit quan trong va khong thé

thay thé duoc trong quy trinh san xuat bia, giup mang lai hwong thom rat dic

trung, 1am ting kha ning tao va gitr bot, lam ting do bén keo va 6n dinh thanh

phan sinh hoc ctia san pham. Cdy hoa bia duoc trong bdi néng dan trén khap thé

gi61 véi nhiéu giong khac nhau, nhung n6 chi dugce st dung trong san xuat bia l1a

cht yéu. Hoa houblon c¢6 thé dem dung ¢ dang twoi, nhung dé bao quan dugc

lau va d& van chuyén, houblon phai sy kho va ché bién dé gia ting thoi gian

bao quan va st dung.

Bang 1.2: Thanh phan ciia hoa houblon

Thanh phan Ham lwong(%6)

Nudc 10-11
Nhuya dang tong so 15-20
Tinh dau 0,5-15
Tanin 2-5
Pectin 2
Amino axit 0,1
Protein 15-17
Lipit va sap 3
Chat tro 5-8
Xenluloza, lignin va cac chat khac 40-50

4. Gao: Day 1a loai hat c6 ham luong tinh bot kha cao ¢ thé duoc st

dung san xuit duge céc loai bia c6 chat luong hao hang. Gao dugc dua vao ché

bién duéi dang bot nghién min dé dé tan trong qua trinh hd ho4, sau do duge
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KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG

phdi tron cung voi bot malt sau khi dd duong hoa. Can chu ¥, hat tring trong
khac hat tréng duc bé1 ham lugng protein. Do d6, trong san xuét bia, cac nha san
Xuat thuong chon loai hat gao c6 do tréng duc cao hon.

5. Men: Men bia 1a cac vi sinh vat c6 tac dung 1én men dudng. Céc gidng
men bia cu thé dugc lua chon dé san xuét céac loai bia khac nhau, men bia sé&
chuyén hoa duong thu dugc tir hat ngii ¢b¢ tao ra con va carbon dioxit (CO2).

6. Cac chat phu gia trong cong nghé san xuit bia

Trong cdng nghé san xuit bia, ngoai nhitng nguyén liéu khong thé thiéu
dugc malt, houblon, men, nudc, ngudi ta con dung dén mot sé nguyén lidu hay
hoa chat phu.

» Nhém nguyén phu gia tryc tiép

Gom tat ca nhitng nguyén liéu va héa chat c6 mat trong thanh phan caa
san pham kiém soat chat ch& véi ham lwong cho phép.

+ Céc hoa chat xu 1y do cang, diéu chinh do kiém cua nudc cong nghé
nhu HCI, Al,SO4, 16H,0, CaSOs,...

+ Céc hoa chat dua vao ngan chin qué trinh oxy hoéa nhiing thanh phan
trong bia nhu acid ascorbic, H,0,...

+ Cé&c hoa chat dung dé diéu chinh pH nhu: H,SO,, acid lactic, CaCl...

+ Chat tao mau cho bia: caramen

> Nhém phu gia gian tiép

Nhom nay gém tt ca nguyén liéu va hoa chit duoc st dung trong quy
trinh céng nghé nhung khong dugc phép c6 mat trong san pham.

+ Cac bot tro loc: PVPP, kizelgua,...

+ Cac hoa chat dé vé sinh thiét bi, vé sinh phan xuéng nhu: H,SO,
KMnQO,, NaOH.

+ Céc chit dugc dung nhu chat 1am lanh nhu NHg, glycol, nudc mudi.

7: Tiéu thu dién va nhiét

e Tiéu thu dién

bién tiéu thu cho nha may bia van hanh tt trung binh 8+ 12 kwh/hi
(8.000.000 = 12.000.000 W/hl), phu thudc vao qua trinh va dic tinh ciia san pham.
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Cac khu vuc tiéu thi dién nang 1a: khu vuc chiét chai, may lam lanh, khi
nén, thu hdi CO,, xur 1y nuéc thai, diéu hoa khong khi, cac khu vuc khac nhu
bom, quat, dién chiéu sang.

e Tiéu thu nhiét

Tiéu thu nhiét caa mot nha may bia van hanh tét nim trong khoang
150--200 MJ/hl (3,4 = 4,5 DOkg/hl) d6i véi nha may bia khdng c6 hé thdng thu
hoi nhiét trong qua trinh ndu hoa nhung c6 hé théng bao 6n tét, thu hoi nuéc
ngung, hé thong bao tri tbt.

Céac qua trinh tiéu hao ning lwong nha may bia bao gém: Nau va dudng
hoa, nau hoa, hé thong vé sinh (CIP) va tiét tring, hé thong rira chai, hé théng
thanh trang bia.

1.4 Céc nguén thai phat sinh trong qua trinh san xuat bia
1.4.1 Khi thai.

Khi CO, sinh ra trong qua trinh 1én men dugc thu hdi dwa vao may nén dé
tai str dung 1am bao hoa CO, trong bia, phan du duoc dong vao cac binh chta va
ban ra thi truong.

Céc khi thai sinh ra tir khu vuc 10 hoi. Trong nha may st dung dau DO dé
ddt nén cac khi thai sinh ra tir 10 dot gém SO,, NO,, CO,,...

Cac khi NHs, glycol c6 thé sinh ra khi hé thong mdy lam lanh bj r0 ri.

Hoi nudc tir cac duong 6ng dan bi ro ri, tir cac ndi nau.

1.4.2 Chat thai rin

- Céc bui nguyén liéu tir khau xay, nghién .

- Ba bia, ba hoa dugc thu gom va chtra ¢ cac cyclon.

- Men bia.

- Chai v@, lon hong.

- Bao bi plastic_gidy hong.

- RAc sinh hoat, bun nao vét céng ranh, bun hoat tinh tir khu xtr Iy nuéc.
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Bang 1.3 : Lwong chit thai ran phat sinh khi san xuét 1 hectolit bia

Chitd |Pon vi

it Lwong Tac dong

B4 hém kg | 21+ 27 | O nhiém ngudn nudc, dat, gdy mui khé chiu
N4m men kg 3+ 4 | O nhiém ngudn nuéc, dat, gdy mui kho chiu
Vo chai vo chai 0,9 Gay tai nan cho ngudi van hanh

Bun hoat tinh| kg |0,3+ 0,4 | O nhiém ngudn nudc, dat, gy mui kho chiu
Nhin, gidy kg 1,5 O nhiém nguoén nudc, dat, gdy mui kho chiu
Bot tro loc kg |0,2+0,6 O nhiém nguén nuée, dat, gay mui khoé chiu
Plastic kg | 0406 Tai luong chat thai ran cao, bii chira 16n

1.4.3 Nudc thai

Nudc thai san xuat tai nha may bia c6 thé duoc chia 1am hai loai:

» Nudéc thai c6 ham lugng chit hitu co (do bang chi tiéu BOD) thap, bao

- Nudc rira chai cong doan cudi.
- Nuéc xa tir hé théng xir Iy nudc cap.
- Nudc lam mat may va nudc rira san vé sinh nha may.

* Nuéc thai ¢6 ham luong chat hitu co (do bang chi tiéu BOD) cao, bao

- Nudc thai tir cong doan nau.

- Nudc thai tir cong doan Ién men va loc bia.
- Nudc rira chai ban dau.

- Nudc thai tir cong doan chiét chai.

Trong c4c ngudn thai noi trén thi lwong nudc thai sinh ra trong cong doan

rira thiét bi 1a nguon 6 nhiém chinh vi tai day, cac san pham du thtra con lai khi

vé si

nh s¢ dugc thai bé va tréi theo dong nudc thai.
Nudéc thai tir nha may san xuat bia thuong ¢ dic tinh chung:

+ Chtra ndng d6 cao chat hitu co do bd nau, bd hém, men, hém lodng, bia

du roi rét, ro ri vao nude thai.v.v.. Cac chat hiru co trong nudc thai bia thudng &
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TRUONG PHDL HAI PHONG

dang lo ltng 13n dang hoa tan, chu yéu gém céc thanh phan: duong, bot hoa tan,

ethanol, cac axit béo dé bay hoi,... nén dé phan huy sinh hoc va thuong co ti le
BOD/COD =0.6 -0.7.

+ Luong chat rin lo ling cao.

+ Nhiét 36 cao.

¢ D0 pH trong nudc thai bia dao dong l6n, thong thuong pH = 3-12.

¢ Nudc thai thuong c6 mau xam den.

¢ Nudc thai bia con chira lugng Nitrogen va Phostpho do men thai, cac

tac nhan trong qué trinh 1am sach thét thoat, chit chiét tir malt va cac nguyén

li¢u phu.
Bang 1.4 Dic trung nwdée thai nganh san xuit bia
QCVN
Nuwée thai
TT Chi tiéu 40/2011
truwdce xwr ly
(cot B)
1 |pH 6-95 6-9
Ham lugng cén lo
2 mg/I 150 - 300 100
ltrng
3 | BODs mg/I 700 - 1500 50
4 | COD mg/I 850 - 1950 150
5 | Tong Nito mg/l 15 - 45 40
6 | Tong Photpho mg/| 4,9-9 6
7 | Coliform MPN/100mi <10000 10000

e Anh huwéng cia nuwdc thai sin xuat bia dén méi truwong va con

nguoi

+ Gay hién tugng tdo nd hoa trong nudc

+ Giam nong dd oxi trong nudc

+ Ca tom va céc sinh vat song trong nudc chét hang loat

+ Mui hoi tanh gay kho chiu cho con nguoi
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+ Giam sy lam sach tu nhién trong dat...

Céc chi tiéu dic trung ctia nudc thai san xuat bia thuong vuogt rat nhiéu
1an qui chuan Viét Nam, néu khong dugc xir 1y trude khi thai ra ngudn tiép nhan
thi day s& 12 ngudn gdy anh huodng tiéu cuc dén méi trudng nude va sic khoe

con nguoi.
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CHUONG 2: CAC PHUONG PHAP XU LY NUOC THAI [3,5,6, 13]

Trong Xt Iy nudc thai, nguoi ta phén biét 4 phuong phap xtr Iy nudce thai:
- Phuong phap xtr 1y co hoc

-Phuong phap xtr ly hda hoc

-Phuong phap xtur ly hoa ly

- Phuong phap xt ly sinh hoc

2.1 Xirly co hoc 7 ,
Phuong phap xur Iy co hoc dung dé tach cac chat khdng hoa tan va mot

phan cac chat & dang keo ra khoi nudc thai.

» Song chan rac, ludi loc

Song chan rac, ludi loc dung dé giir cac cin ban co kich thuéc 16n hoic ¢
dang soi nhu gidy, rau co, rac... dugc goi chung 1a rac. Rac thuong duoc chuyén
tGi may nghién rac, sau khi dugc nghién nho, cho do tré lai truéc song chan rac
hoac chuyén tsi bé phan hiy can. Song chian rac gom céac thanh dan sap xép
canh nhau & trén muong dan nudc. Khoang cach giita cac thanh dan goi 1a khe
hé (mat luéi).

> BEé lang cat

Bé lang cét tach ra khoi nudc thai cac chat ban vo co co trong luong riéng
l6n (nhu xi than, cat...). Chung khong c6 loi doi véi cac qua trinh 1am trong, xtr
Iy sinh hoa nudc thai va xt Iy can bi cling nhu khong c6 loi d6i véi cac cong
trinh thiét bi cong nghé trén tram xu ly. Cat tir bé lang cat dua di phoi kho & trén
san phoi va sau d6 thuong dugc sir dung lai cho nhitng muc dich xay dung.

> Bé lang

Bé lang tach cac chat lo lang ¢ trong lugng riéng khac véi trong lugng
riéng cua nudc thai. Chat lo ltng ning sé& tir tir lang xudng day, cac chat lo lang
nhe s& noi 18n bé mat. Can lang va bot ndi nho céc thiét bi co hoc thu gom va

van chuyén lén céng trinh xt ly can.
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Hinh 2.1 Bé ling ngang
> Bé vét dau mo

Bé vt dau ma thuong ap dung khi xir Iy nuée thai c6 chira dau md (nudc
thai cong nghiép). Bdi véi nudc thai sinh hoat khi ham lwong dau md khéng cao
thi viéc vot dau ma thuong thuc hién ngay & bé lang nho thiét bi gat ndi.

> Béloc

Bé loc c0 tac dung tach céc chat ¢ trang thai lo limg kich thudc nho bang
cach cho nudc thai di qua 16p vat lidu loc, cong trinh nay sir dung chu yéu cho
mot s6 loai nudce thai cong nghiép.

2.2 Xir ly hoa hoc

Thuc chat ciia phuong phap xir Iy hod hoc 1a dua vao nudc thai chat phan
g nao d6 dé gay tac dong véi cac tap chat ban, bién doi hod hoc va tao can
ling hoic tao dang chat hoa tan nhung khong doc hai, khdng gay 6 nhiém moi
treong. Theo giai doan va muc do xur ly, phuwong phap hoa hoc s€ c6 tac dong
tang cudng qua trinh xir 1y co hoc hoic sinh hoc. Nhitng phan ung dién ra c6 thé
la phan ng oxy hoa - khir, cac phan ung tao chat két tua hodc cac phan ung

phan hay chat doc hai.

Phuong phap xir Iy hoa hoc thuong dugc &p dung dé xu 1y nudc thai cong

nghiép.

» Phuong phép trung hoa
Dung dé dua moi truong nudc thai co chira cac axit vo co hodc kiém vé
trang thai trung tinh pH=6,5+8,5 phuong phap nay co thé thuc hién bang nhiéu

cach: tron 1an nudc thai chira axit va nudc thai chira kiém véi nhau, hoic bd
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sung thém cac tac nhan héa hoc, loc nudce qua lop vat liéu loc co tac dung trung
hod, hap phu khi chtra axit bang nuéc thai chaa kiém. ..

» Phuwong phap oxy hda va khir

Pé 1am sach nudc thai c6 thé dung cic chat oxy hoa nhu Clo ¢ dang khi
va hoéa 1ong, dioxyt clo, clorat canxi, hypoclorit canxi va natri, pemanganat kali,
bicromat kali, oxy khong khi, ozon...

Trong qua trinh oxy hoa, cac chit doc hai trong nuéc thai dugc chuyén
thanh céac chat it doc hon va tach ra khoi nude thai. Qua trinh nay tiéu tbn mot
luong 16n tac nhan héa hoc, do d6 qua trinh oxy hoa hoc chi dugc dung trong
nhitng truong hop khi cac tap chat gdy nhiém ban trong nudc thai khong thé tach
bang nhitng phuong phap khac.

> Oxy héa bing Clo

Clo va céc chét co chtra clo hoat tinh 1a chit oxy héa thong dung nhat.
Nguoi ta st dung chung dé tich H2S, hydrosunfit, cac hop chat chira
metylsunfit, phenol, xyanua ra khéi nuéc thai.

Khi clo tac dung véi nwée thai xay ra phan ang

Cl, + H,O = HOCI + HCI

HOCI < H" + OCI’

Téng clo, HOCI va OCI- dugc goi la clo tu do hay clo hoat tinh.

Cac nguon cung cap clo hoat tinh con co clorat canxi (CaOCI2),
hypoclorit, clorat, dioxyt clo, clorat canxi dugc nhan theo phan tng

Ca(OH), + Cl, = CaOCl, + H,0O

Luong clo hoat tinh can thiét cho mot don vi thé tich nudc thai 1a: 10 g/m3
d6i véi nude thai sau xir 1y co hoc, 5 g/m® sau xir Iy sinh hoc hoan toan.

2.3 X ly hoa ly

» Phuong phép keo tu (dong keo tu)

Dung dé lam trong va khir mau nuéc thai bang cach ding céc chat keo tu
(phén) va cac chat trg keo tu dé lién két cac chat ran ¢ dang lo ling va keo c6
trong nudc thai thanh nhitng bong keo ¢o6 kich thudc va trong lwong 16n hon, tir

d6 1am tang hiéu qua cua qua trinh lang nuéc.
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> Tuyén noi

La phuong phap dung dé loai bo cac tap chét ra khoi nudc bang cach tao
cho chiing kha nang d& néi 1én mat nuéc khi bam theo céc bot khi.

Tuyén ndi co thé dat & giai doan xir Iy so bo (bac 1) trude khi xir 1y co
ban (bac II) - bé tuyén ndi c6 thé thay thé cho bé lang, trong day chuyén né ding
trudc hodc sau bé ling, ddng thoi ciing co thé & giai doan xur Iy bd sung (hay
triét dé - cap III) sau xt Iy co ban.

» Trao doi ion

La phuong phap thu hoi céc cation va anion bang c4c chét trao ddi ion
(ionit). Cac chat trao doi ion l1a céc chat ran trong ty nhién hoac vat liéu nhya
nhan tao. Chung khong hoa tan trong nudc va trong dung méi hiru co, c6 kha
nang trao doi ion.

2.4 Xir ly sinh hoc

Nguyén tic cta phuong phap nay dua vao kha ning sdng va hoat dong
cuia c4c vi sinh vat dé phan hay — oxy hda cac chat hiru co ¢ dang keo va hoa tan
c6 trong nudc thai.

Nhitng cong trinh xt ly sinh hoc dugc phéan thanh 2 nhom:

> Thuc hién trong diéu kién tu nhién: canh ddng tudi, béi loc, hd sinh
hoc... thuong qua trinh xt ly dién ra cham.

> Thuc hién trong diéu kién nhan tao: bé loc sinh hoc (bé Biophin), bé
lam thoang sinh hoc (bé aerotank), bé UASB ...

Hai bé thuong xuyén dugc sir dung trong xu 1y nudc thai chta nhiéu
chat hitu co 1a bé UASB va bé aerotank.

< BéUASB

La mot bé xtr 1y sinh hoc ky khi, ap dung qué trinh 1én men khi metan,
duoc str dung kha pho bién hién nay. Quy trinh cong nghé gdm ba giai doan:

- Giai doan 16ng héa nguyén liéu dau dé vi khuan dé sir dung cac chat

dinh dudng.
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- Giai doan tao thanh acid

Vi khan
H,A Cac acid hiru co

- Giai doan tao thanh metan

Céc acid hitru co Yl_khﬂ CH4 + CO9

Céc yéu t6 anh huong t6i hiéu suat qua trinh phan hiy yém khi tao thanh
khi metan:

- Nhiét do: tdi wu & 35°C. C6 thé thuc hién ¢ diéu kién 4m (30+35°C)
hogc néng (50+55°C). Khi nhiét do dudi 10°C vi khuin tao metan hau nhu
khong hoat dong.

- Liéu luong nap nguyén liéu (bin) va mirc d6 khudy tron

- Ty s6 C/N: ty s toi wu cho qua trinh 14 (25+30)/I

- pH: tbi wu tir 6,5+-7,5

+ Dong vi khuan , thoi gian luu nudce, khong chira cac hoa chat doc,
dac biét 1a kim loai ndng

San pham khi thuong c¢6 ham lugng CH, vao khoang 65-+70%, CO5 vao
khoang 25+30% CO, va lugng nho cac khi khac. Lugng bun tich tu ¢ dudi day

bé dugc dinh ky xa ra ngoai.

Khi sinh hoc
i - /JL Mang thu nuwéc J
R M i

Thiet bi tach pha

/ \ //‘

TAm huéng dbng

Lop ban ky khl

Phan phéi nuéc thai vao

Hinh 2.2 Céu tao bé UASB
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X/

< Bé Aeroten

La cong trinh 1am bang bé tong, bé tong cdt thép... voi mit bang thong
dung 12 hinh chir nhat. Hon hop bun va nude thai cho chay qua sudt chiéu dai
clia bé.

Bun hoat tinh 13 loai bun xdp chira nhiéu vi sinh c¢6 kha ning oxy hoa va
khoang hoa céac chat hiru co chira trong nude thai. Bé giit cho bun hoat tinh &
trang thai lo ling va dé dam bao oxy dung cho qua trinh oxy héa cac chat hiru
co thi phai luén ddm bao viéc thoang gio.

Thoi gian nudc luu trong bé Aeroten khong lau qua 12 gio (thuong 1a
4--8 gi0).

Bé aeroten duoc phan loai dya trén :

e Theo nguyén ly lam viéc:

- Bé aeroten thong thuong

- B¢ aeroten xu 1y sinh hoa khong hoan toan

- Bé aeroten xtr 1y sinh hoa hoan toan

-Bé aeroten strc chira cao

e Theo so do cong nghé:

-Aeroten mot bac

-Aeroten hai bac

e Theo céu trac dong chay

- Bé acroten - day

- Bé aeroten - tron

- Bé aeroten kiéu hdn hop

e Theo phuong phap lam thoang

- Aeroten lam thoang bang bom khi nén

- Aeroten lam thoang bang may khudy co hoc

- Aeroten 1am thoang két hop

- Acroten 1am thoang ap luc thip, ttc 1a khong dung bom khi nén ma

dung quat gio.
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< Do thuc hién trong cac diéu kién nhan tao ma qua trinh xu ly dién ra
nhanh
hon, cudng d6 manh hon. Qua trinh xir Iy sinh hoc ¢6 thé dat duoc hiéu

suat 1 99,9% (cac cong trinh trong diéu kién tu nhién), theo BOD t&i 90 + 95%.

Thong thudng giai doan xir Iy sinh hoc tién hanh sau giai doan xir Iy co
hoc. Bé ling dit sau giai doan xu 1y co hoc goi la bé ling 1. Bé ling dung dé
tach mang sinh hoc (dit sau bé biophin) hoic tach bin hoat tinh (dat sau bé
aerotank) goi 1a bé liang II. Trong truong hop xi ly sinh hoc nudc thai bang bun
hoat tinh thuong dua 1 phan bun hoat tinh quay tro lai (bun tuan hoan) dé tao
diéu kién cho qué trinh sinh hoc hiéu qua. Phan bin con lai goi 1a bun du,
thuong dua ti bé nén bun dé lam giam thé tich trudc khi dua toi cac cong trinh
xt ly can b bang phuong phap sinh hoc.

Qua trinh xtr 1y trong diéu kién nhan tao khong loai trir triét dé cac loai vi
khuan, nhat I vi tring gay bénh va truyén nhiém. Bgi vay, sau giai doan xu Iy
sinh hoc trong diéu kién nhan tao can thuc hién khtr tring nudc thai trudc khi xa
vao moi truong.

Trong quéa trinh xir 1y nudc thai bang bat ky phuong phap nao ciing tao
nén 1 luong can ba dang ké (=0,5 +1% tong luong nudc thai). Noi chung cac
loai can gitr lai ¢ trén cac cong trinh xa Iy nudc thai déu c6 mui hdi thdi rat kho
chiu (nhat 1a can twoi tir bé lang 1) va nguy hiém vé mat vé sinh. Do vay, nhat
thiét phai xir Iy cin ba thich dang.

Pé giam ham luong chat hiru co trong cin bi va dé dat cac chi tiéu vé
sinh thudng st dung phuong phap xir Iy sinh hoc ki khi trong cac hb bun ( doi
véi cac tram xt Iy nho), san phoi bun, thiét bi sdy kho bang co hoc, loc chan
khong, loc ép...( dbi voi tram xa ly cdng suat vira va 16n). Khi luong can khé
I6n ¢6 thé st dung thiét bi say nhiét.

Nudc thai cdng nghiép, trong d6 nudc thai tir qua trinh san xuat bia Vai
dic tinh chira nhiéu chat hiru co d& phan hay sinh hoc, cac thong sé 6 nhiém
vuot QCVN 40-2011/ BTNMT.
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Vi vay bién phap ap dung két hop cac phuong phap xur 1y nudc thai bao
gom co hoc, héa hoc, sinh hoc 1a can thiét ¢é xu ly hiéu qua ngudn thai nay

trudc khi thai ra nguon tiép nhan.
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CHUONG 3: PE XUAT VA LUA CHON PHUONG AN XU LY NUOC
THAI NHA MAY BIA CONG SUAT 300M% NGAY PEM

3.1 Co sé lwa chon cong nghé xir Iy nwéc thai san xuat bia

Khi lya chon mét cong nghé xir Iy nude thai can phai cin cir vao cac yéu
tb sau.

Luu luong, thanh phan va tinh chat caa nudc thai.

+ Dién tinh mat bang hién c6, ciing nhu diéu kién cia nha may cd thé
chap nhan.

+ Tiéu chuan dau ra caa dong thai

+ P3c tinh caa nguon tiép nhan.

+ Kinh phi dau tu va van hanh.

+ Pam bao kha niang xir ly khi nha may mé rong san xuat.
3.2 Pic trung nuéc thai va yéu cau xir ly

e Y&u cau thiét ké
Thanh phan tinh chat nudc thai san xuat bia vdi cac thong so tinh toan nhu sau:
Luu luong nude thai : Q= 300m®/ngay dém.

Bang 3.1 Thanh phan nuéc thai trong sin xuat bia

STT Thong sb Don vi Gia tri |9(,2T(|:\|V|\/I\|I';'4822£lé)
1 pH - 8,5 55+9
2 COD mg/I 2850 150
3 BODs mg/I 1750 50
4 TSS mg/I 400 100
5 | Tong Nito mg/| 60 40
6 | Tong Photpho mg/| 8 6
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3.3 D@ xuit cong nghé xir Iy nwée thai

a) Phwong an 1

[ Nudc thai san xuat ]

Song chan rac thd Ric
[ Hé thu gom ]
Song chan rac tinh Ric

[Mé}'khuiyftrén]_.[ Bé didu hia ]
[ Bé ky khi UASB ]

{ Miy théi khi H Bé sinh hoc SBR ]

4

{ B& khi tring ]

Nudc thai sau x{r ly

Dat QCVN 40/2011 BTNMT(loai B)

Hinh 3.1 So’ d6 cong nghé xir Iy nwéc thai san xuét bia theo phwong an 1

> Thuyét minh quy trinh cdng nghé

Nudc thai san xuat s& di qua song chac rac, nham loai bo cac cin ban c6
kich thuéc 16n hay dang soi: gidy,rau co, rac vv.... Sau dé sé tiép tuc dén ho thu
gom. Trong hd thu gom céc loai nudc thai duoc tron déu va di qua song chan rac
tinh. Song chac rac tinh véi cac mat nho hon nén co thé gir de cac loai rac co

kich thudc nho. Nude thai tiép tuc di qua bé diéu hoa dé 6n dinh luu luong va
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nong d6 cac chat 6 nhidm. Sau d6 nuéc thai duoc dua qua bé UASB, tai bé

UASB céc vi sinh vat ky khi & dang lo ling s& phan huy cac chat hitu co co

trong nudc thai thanh céc chat vo co don gian va khi CO,, CH,, H,S.... Trong bé

UASB c6 bd phan tach khi, nudc va bun. Nudc thai s& duoc chuyén qua bé SBR

tai bé nay c6 bd sung cac vi sinh. Sau d6 nudc s& duoc chuyén qua bé khir tring

va xa thai ra ho tiép nhan.

b: Phuong an 2

Suc khi

Murdc thai

-

Song chin

rac

k. 4

Rac

MNudc tach ban

H:f:im bom

tiép nhin |

r

Ludi chin

rac tinh

Thu khi ‘—EER |

Rac

Suc khi

Hinh 3.2 So' d6 céng nghé xir Iy nwéc thai sin xuét bia theo phwong an 2

Banh bhan

Tudn
hoan
bun

F

My ép bin

Bé thm ban

Bé nén bin

Bé khir trung

r

Céng thoat
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> Thuyét minh quy trinh cdng nghé

Nudc thai san xuat s& di qua song chan rac, tai dy cai loai rac to da bi giit
lai. Sau d6 nudc thai qua ham tiép nhan. Tir ham bom tiép nhan nudc thai tiép
tuc di qua song chin rac tinh. Nugc thai s& dugc bom vao bé diéu hoa va ciing
cap thém khi vao trong bé. Nudéc trong bé diéu hoa s& 6n dinh vé luu lugng va
nong do. Nude duoc chuyén qua bé UASB trong bé UASB céc vi sinh vat ky
khi ¢ dang lo lang s& phan hay cac chat hitu co ¢ trong nudc thai thanh céc
chat vo co don gian va khi CO,, CH,, H,S.... Trong bé UASB c6 bo phan tach
khi, nudc va bun. Nudc tir bé UASB lai sang bé Aerotank, trong bé ciing cap
khi dé cac chat bién doi hoan toan. Chuyén nudc qua bé ling dé Iy lai lwong
bun. Sau d6 chuyén nuéc qua bé khir tring roi ra diém tiép nhan.

% So sanh vu, nhugc diém cia 2 phuong an xt Iy nudce thai

Phwong dn 1(Bé loc sinh hoc) Phwong dn 2(Bé Aerotank)

- Sir dung phuong phap xir Iy bang
vi sinh

- Quan ly don gian

- Kho khéng ché cac théng sé van
hanh

- Can c6 thoi gian nubi cay vi sinh

vat, hinh thanh mang vi sinh vat

-Ton vat liéu loc

- Ap dung phuong phap thoang gio
tu nhién, khdng can cd hé thdng cap
khong khi

- Khéng can ché do hoan luu bun

- Pbi voi ving khi hau nong

Str dung phuong phap xtr Iy bang vi
sinh
- Quan ly don gian

- D& khéng ché cac thong sb van hanh
- Can c0 thoi gian nudi cay vi sinh vat
- Cau tao don gian hon bé loc sinh hoc
- Khdng ton vat liéu loc

- Can cung cap khong khi thuong
Xuyén cho vi sinh vat hoat dong

- Phai ¢6 ché d¢ hoan luu bun vé bé

Aerotank

- Khong gay anh hudng dén moi
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Phwong dan 1(Bé lgc sinh hoc) Phwong dn 2(Bé Aerotank)

am, vé mua heé nhiéu loai au tring | truong
nho c6 thé xam nhap vao pha
hoai bé. Rudi mudi sinh sdi gay
anh huong dén cong trinh va

méi trudng séng xung quanh

_ Hiéu qua xur Iy COD, BOD, SS | - Hiéu qua xir Iy COD, BOD, SS khi ra
khi ra khoi bé loc sinh hoc khdng | khoi bé Aerotank tét hon bé sinh hoc.
bing bé Aerotank

» Lwa chon cong nghé

Tir bang so sanh wu, nhuoc diém cia 2 phuong an xtr Iy , cho thay

Hiéu qua xa 1y nudc thai chu yéu l1a & cac cong trinh phan ang sinh hoc.
Trudc cac cdng trinh sinh hoc hiéu khi ciia hai phuong 4n déu dua ra cong trinh
sinh hoc yém khi. Phuong phap sinh hoc yém khi 12 mot phuong phap phat trién
tuong doi gan day trong linh vuc cong nghé maéi truong. Viéc ap dung cac cong
nghé xir Iy ki khi dé xtr Iy nudc thai & mot sé cong ty bi 6 nhiém hitu co cao
ngay cang dugc wa chudng va ting nhanh vi nhimg vu diém noi bat caa ching:

- [t tiéu hao nang lugng trong qué trinh hoat dong.

- Chi phi van hanh thap hon cac cong trinh khéc.

- Ty san sinh ra ning luong co thé thu hdi st dung duéi dang Biogas.

Thém vao d6, cac hé thdng xu ly ki khi san sinh ra it bun thai hon cac
cong trinh hiéu khi, trung binh khoang tir 0,03 + 0,159 bun VSS trén 1g BOD
duoc khu. Diéu ndy 1am cho ching ngay cang tré nén wa chudng vi rang viéc
thai hdi ban thira dang 13 moét van dé hét sic nan giai dbi véi cac hé théng xu ly
hiéu khi. Su duy tri sinh khéi trong cac hé théng xu ly ki khi véi ti 1 cao cho
phép van hanh hé thdng xir Iy ¢ céc tai trong hitu co cao va do d6 1am giam dang
ké khdi tich caia cac cong trinh.

Vay khoa luan lya chon phuong an 2
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CHUONG 4: TINH TOAN THIET KE CAC CONG TRINH

4.1. Lwu lwgng tinh toan
Luu lugng thiét ké Que = 300m*/ngd
Luu lwong trung binh gio : Q® , = 300/24 = 12,5 (m®h)
Luu luong trung binh gidy: Q™ s = (300 x 10%) / (24 x 3600) = 3,472 (I/s)
Trong d6: K, ld hé s6 khdng diéu hoa chung ciia nude thai
Bang 4.1: Hé s6 diéu hoa chung (TCXDVN 51:2008)
Qus(/s) | 5 |15 | 20 | 50 | 100 | 300 [500 |[1000 | >5000

Ko(max) | 25 |21 | 1.9 | 17 | 16 | 155 | 1,5 | 1,47 | 1,44

Ghi chu: Khi luu lugng trung binh nho hon 5lI/s = Kk, =5

Theo TCXD 51-84 , tng v&i Q® ¢ = 3,472 I/stacd Ky = 5
Luu lugng 16n nhét gior: Q™ = Q® , x Key = 12,5 X 5 = 62,5(m*/h)
Luu luong 16n nhét gidy: Q™ ¢ = Q® ¢ x K¢y = 3,472 x 5 = 17,36 (1/s) =0,0174
m/s
4.2. Song chin rac:

Song chin rac giir lai cac tap chit co kich thudc 16n (chu yéu 1a rac). Pay
1a cong trinh dau tién trong cua tram xur 1y nudc thai.

Chon song chén rac 1am sach bang thu cong. Réac sau thu gom dugc dua
dén bai rac.

Bang 4.2 Cac thong so ciia song chin rac 1am sach thi cong

Thong so Lam sach thi cong

Kich thuéc song chin

Rong, mm 5-15

Day, mm 26— 38
Khe hé gitra cac thanh, mm 16-50
Do dbc theo phuong dung, (d0) 30 - 45
Toc d6 dong chay trong muong dat song chan, m/s 0,3-0,6
T6n that ap luc cho phép, mm 150

(Tai liéu “XLNT d6 thi va cong nghiép — Lam Minh Triét”)
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> Chon kich thuéc song chin ric:

v
o

b : khe ho giita cac thanh chian, m
w: bé rong thanh chin, m
d: bé day thanh chin, m
> Ta cé s6 khe hé giiva cdc thanh song chdn rdc:

Omax 00174
bxhyxv 27 0,018x%0,1X0,7

n= X 1,05 = 14,5 khe

Chon n = 15 khe — S6 song chin rac la 16

V6i: Qmax: luu luong gidy 16n nhat, m*/s.

v: toc dd nudce qua song chin rac, m/s; tir 0,6 + 1,0 m/s.

Chon v=0,7 m/s.

hy: chiéu sau 16p nude qua song chin rac, m. Chon hy = 0,1 m.

K,: hé s6 nén dong cho thiét bi vt rac , k, = 1,05

> Chiéu rgng tong céng ciia song chdn rdc:

B = sx(n —1) + bxn =0,008 x (15 -1) + 0,018 x 15 =0,382(m)
Chon B, = 0.4m.

Vi: s: chi€u rong moi thanh, m. Chgn s = 8mm

> Ton thit dp lwc qua song chdn rdc:

e Tinh(

4 4
(= F x(3)° x sina = 2,24 x (%)3 X sin60 = 0,711
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V6i o goc nghiéng dit song chin rac so voi phuong ngang. o= 60°.

B: phu thudc tiét dién thanh song chin rac.Do thanh hinh chit nhat nén p= 2,42

s: chiéu day mdi thanh, m..
v? 0,72

hy =({x —x K =0,711x x 3 =0,053
2g 2%9,81

Véi:  v: van tbe dong chay trong muong dit song chin, my/s.

Chon v = 0,7m/s.
K: hé s6 tinh dén sy tang ton that ap luc do vudng rac, K = 2+3.

Chon K =3. g =981 m/s*
£: hé s ton that cuc bo qua song chin rac.
>  Chiéu sdu mwong dit song chdn:
H=h; +h, + h; =0,1 + 0,053 + 0,5 =0,653(m)
Chon H=0,7m
Véi:  hy: chiéu sau 10p nude trong muong dit song chan, m.
h,: ton that 4p luc qua song chan, m.
hs: chiéu sau bao vé, m. Chon h; = 0,5m.
> Chiéu dai mwong dit song chén:

Chiéu dai doan kénh mo rong truéc song chan:

_Bs—Bp _ 0,4—03
2tge 2tg20°

= 0,14 (m)

1

Trong dé: : goc mé rong cua budng dat song chan rac. Chon ¢ =20°

Bk : chiéu rong cua muong dan nudéc thai vao. Chon B, = 0,3 m
Chiéu dai doan thu hep sau song chan:
L,=05xL;=05x%x0,14=0,07 (m) chon L, =0,1 (M)
L=1,+1,+l;, =0,14+ 0,07+ 1=1,21 (m)
Chon L =1,5m.

Trong d6:  ly: chiéu dai trude song chin, m.
l,: chiéu dai doan thu hep sau song chin, m.

l5: chiéu dai doan dat song chin, m. Chon 13 = 1m.
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Bang 4.3 Thong so thiét ké

Théng s6 thiét ké Don vi Gia tri
Bé rong khe m 0,018
S6 khe khe 15
Chiéu rong song chin m 0,4
Chiéu dai muong trude song chan m 0,14
Chiéu dai muong sau song chan m 0,07
Chiéu dai muong dit song chan m 15
Chiéu cao muong m 0,7
Song chan rac song 16

i 4 -
T
i
rF
Hinh 4.1: So do song chan rac
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4.3. HAm bom tiép nhén:
> Kich thuéc ham bom:
HAm bom tiép nhan dit chim dudi mat dat, co tac dung tap trung, thu gom
nuéc thai tir cac ngudn trong nha may dé tiép chuyén 1én bé diéu hoa nhd bom.
- Thé tich hAm bom tiép nhan:
Vi = On x t = 62,5 x % =31,25 m®

Véi t : Thoi gian luu nuée & hdm bom t = 10 — 30ph, chon t = 30ph
Chon chiéu siu hitu ich hy; = 2,5m, chiéu cao bao vé hy, = 0,5m

- Chiéu sau tong cong:

H=h+h, =25+05=3m

Dién tich ham tiép nhan: S = VhTam = % =125 (m?)

Chon H =3m.
Kich thudéc him bom tiép nhin: B x L x H = 2,5m x 5m x 3m= 37,5
m3:Vthuc @
Chon loai bom nhung chim dit tai hAm bom ¢6 Qp = Q, = 62,5m>/h.
> Céng suit bom:
- Luu luwong bom: Q, = Q™ = 62,5/h
- Cot &p bom H = 8m.

- Cong suét bom:

QpXp XgxXH _62,5x1000%9.81X8

= 1,7kW
1000 X 77 1000x0,8X3600

Véi : p : khéi lugng riéng cua nuée , p=1000kg/m*
g : gia toc trong truong , g=9.81m/s’
- hiéu suét chung cua bom tir 0,72 — 0,93 , chonn = 0,8

- Chon may bom cé cong suat: 1,7kW
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Bang 4.4 Thong so thiét ké hAm bom

Thong s6 Don vi Gia tri
Chiéu dai bé m 5
Chiéu rong bé m 2,5
Chiéu cao bé m 3
Cong suat bom Kw 1,7

4.4 Bé diéu hoa:

Nhiém vu diéu hoa nudc thai vé luu luong va ndéng do, gitip lam giam
kich thudc va tao ché d6 1am viéc on dinh cho cac cong trinh phia sau, tranh
hién tuong qua tai.

- Thoi gian luu nudce tai bé diéu hoa chon 13 t = 4h

- Thé tich hitu ich ctia bé diéu hoa dugc tinh nhu sau :

Vi = Q' X t=12,5 x 4 =50 m®

- Chon chiéu cao hitu ich ctia bé diéu hoa h =2,5m

- Chon chiéu cao bao vé ctiia bé diéu hoa hy,= 0,5m

Chiéu cao xay dung ctia bé diu hoala: H=h+hy,=25+05=3m

- Dién tich bé mit bé diéu hoa :

F=BxL=-%=2=167m

Chon bé diéu hoa hinh chir nhat c6 kich thuéc B = 3,2m , L = 5,3m,
H=3m

Thé tich xay dung ctia bé diéuhoa: Bx Lx H=3,2x 5,3 x 3 =50,88 m®

Tinh todn hé thong cdp khi cho bé diéu hoa :[9]

Luong khong khi can thiét :

Lini = Q" X a= 12,5 x 3,74 =46,751m°h

Trong do6 :

Qu" : luu lwong nude thai trung binh theo gid (m*/h)

a: luu lwong khong khi cip cho bé diéu hoa , a = 3,74m® khi / m® nuéce

Sv: Nguyén Thi Vigt Huwong — MT1701 30



KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG

Chon hé théng cap khi bang éng PVC c6 duc 15 , bao gdm 3 bng dit doc
theo chiéu dai bé (5,3 m) cac 6ng cach nhau 1m, 2 éng dit sat tuong .

Luu luong khi trong mdi éng :

qéng - % = @ = 15,6 m*h
Puong kinh éng din khi :

4q5 4x15,6
éng \/ — :\/ -0,023 m =23mm
XV 0ngx3600 TxX10X3600
Trong do6 :
Ving . van tdc khi trong éng dan khi chinh Véng = 10-15 m/s , chon

Véne = 10m/s
Chon 6ng c6 ® =25 mm 6ng nhya Tién Phong (loai HDPE-PE80)[15]

o Luu lwong khi qua 115 :

0,0052
4

%3600 = 0,71 m*/h

2
Qs =Vis XX d: %3600 =10xmXx
Trong do6 :
Vi, : van tc khi qua 16 , vi3 = 5-20m/s , chon vi3 = 10m/s

do : duong kinh cac 16, dz = 2-5mm , chon djz = 5mm

. S6 16 trén 1 ong

5 5, x x
N =2ne = 2% 51 9715 Chon 22 15
e SO0 trén cung 1m dai ong

n=—=4,2 vy chon 41§

Bang 4.5 Thong so thiét ké ctia bé diéu hoa:

Théng s6 bon vi Gia tri
Chiéu dai bé m 53
Chiéu rong bé m 3,2
Chiéu cao bé m 3
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Hbv=0,5m

|22 Y]

2,5m

5,3m » ) ) N
Ong dan nudc thai ra
H (1]
$25
Ong dan khi nhanh
‘ £
(g\]
%)
[Tl
6ng dan nuéc thai vao ‘ .
53m C)ng chinh dan khi vao

Hinh 4.2 So' @ ciu tao bé diéu hoa

4.5 Bé UASB:
Sau khi qua cac cong trinh xur ly truéc d6 ham lugng COD giam tu 20-
40% , chon hiéu qua xt ly COD tai cac cong trinh trudc do 1a 30%.Qy, = 300
(m*/ngay)
e Théng s6 dau vaio UASB
+ L'BODs= 1750x - = 1225mg/l ; Tong Nito= 60X —>= 42mg/I

+ L'COD = 2340x — = 1638mg/l ; Téng Photpho= 8x > =
5,6mg/I
+ LSS = 400x —= = 280 mg/l
100
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Bang 4.6 Bang tai trong thé tich hiru co ciia bé UASB bun hat va bun
bong & cac ham luong COD va ti 18 chat khong tan khac nhau.[9]

. Tai trong thé tich ¢ 30°C, (KgCOD/m®.ngay)
Nong d¢ nuwéc| Til¢ COD \
2 A Bun hat \
thai khong Bun bong (khc“)n.g Bun hat
o .

(mgCOD/L) tan(%o) khir SS) (khiwr SS)
<2000 10-30 2-4 8-12 2-4
30-60 2-4 8-12 2-4
2000-6000 10-30 3-5 12-18 3-5
30-60 4-8 12-18 2-6
60-100 4-8 2-6
6000-9000 10-30 4-6 15-20 4-6
30-60 5-7 15-24 3-7

° Tinh toan kich thwoc
Viéc tinh toan kich thudc bé phan Umg ki khi UASB phu thudc cac thong
s6 “tai trong hitu co thé tich”, “van téc nudc dang trong bé” va” luu lugng vao”

theo cac cong thure sau:

v=g Ve Vi=o
Trong do:

v van toc nudc dang trong bé UASB  (m/s)

Q luu luong (m®/h)

Vhi thé tich hiru ich (m®)

\VA thé tich thyc phan phan tng (m®)

So Nong d6 COD vao (kgCOD/m®)

Lorg tai trong hitu co thé tich (kgCOD/m®.ngay)

E: hé sb hiéu qua, la ti ) gifra thé tich hitu ich trén thé tich thuc

phan phan tng.
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F: Bé UASB lam viéc trong diéu kién SS < 150 (mg/L). Kiém soat qua
trinh bun yém khi trong bé UASB ¢ dang hat.

Tra bang ta ¢ Lorg 8 (kgCOD/m?*.ngay)
So 1,638  (kgCOD/m®)

Chon E 0,8

Chon hi¢u sudt UASB 1a H 75 (%)

Nong 6 COD daura: S = S, (1-H)

=1,638 (1- 75%)
=0,41 (kgCOD/m°)

Thé tich hitu ich:
V= Q(So—S) _ 300(1,638-041) _ 46,05 (mg)
Lorg 8
Thé tich thuc
_ Vhi _ 46,05
V=== 2= 57 56 (m°)

Chon van téc nudc dang trong bé v =1,1 (m/s) [12]
Dién tich mit cat ngang cia bé: [8]

_Q _ 300
A=—=
v 24x1,1

=11,36 (m°)

Chon xay dung bé ¢co dang tru vuong co6 canh la a
a=3,4(m)
Chiéu cao phan phan tng trong bé:

He= 2 = 3756 — 5 067 (m)
A 1136

Chon H_=5,1(m)

M&i phéu thu khi c6 chiéu cao 1a 3,5 m bao gém chiéu cao bao vé
chon bﬁng hy,, =0,5m

Chiéu cao muc nude trong phan ling 1a 3 m.

Téng chiéu cao cta bé UASB 1a:

H= 5,1+ 3,5=8,6(m)
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Thé tich hitu ich
Vhi= hi X A= (5,1 +0,8) x 11,36 = 67,024 (m°)

Thé tich xay dung
V.= HA = 8,6 x 11,36= 97,7 (m°)
Thoi gian luu nudce:
Ver _ 97,7

t = ==—=7,8(h) Chon 8h
Q 125

Thoi gian luu bun trong bé UASB khoang (60--100) ngay tly theo tinh
chat chat hitu co trong nudc thai. Do nuéc thai nha may bia 1a loai d& phan huy
nén chon thoi gian luu bun thap.

Thoti gian luu bun T=60 (ngay)

e Tinh toan chi tiét:[13]

Nudc thai sau phan tng ki khi vao ngin ling. Ngan ling duoc cu tao boi
cac tAm phang cb dinh trong bé véi goc nghiéng (45+60°), ¢ tac dung tach hai
pha nudc va khi. Chon goc dit tam chan khi 1a 60°.

Téng dién tich cac khe hep (Fingkne) chiém 15+20% dién tich mit cat bé
(A)

Fiéngkne = (0,15+0,2) a

Chon= 0,16
Fiéngihe = 0,16xa = 0,16 x 3,4° = 1,85(m")
Tong s6 khe cta bé 1a 8, vy dién tich mot khe 1a :
Fine= Fiéngkne/8 = 1,85/8= 0,2312(m?)
Bé rong khe = (tiét dién khe)/(chiéu dai khe) (chon chdn)

0,2312
b= =
3,4

0,068 (m)= 68 (mm)
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So dd cAu tao phan phéu thu khi:
a 2X a

h bv >\ bl
o
= | XK hy
i |
2 h,
i
o 3 J w
"D 4 by
Ghi cha: 1-tAm chén khi 1
2-tAm chin khi 2
3-khe hep

4-tAm hudng dong

Chon chiéu cao tim chdn khi 11a:h; =1m

Chon chiéu cao tim chan khi2 1a: h, = 0,8 m

Goc hop béi hai canh so véi phuong ngang 1a 60°

Chiéu rong tam chan khi 1: b; = 1000/sin60° = 1154,7 (mm)

Lay by = 1155 (mm)

Chiéu rong tdm chan khi 2: b, = 800/sin60° = 923,8 (mm)

Lay b, = 924 (mm)

Khoang cach 2y giita 2 tim chén khi 1a:

2y = 2b,/sin60°= 2x68/sin60°= 157 (mm)

Ta chon gbc hop boi 2 tim hudng dong 1a 60°,

Chon khoang cach D sao cho 16n hon 2y, D= 400 (mm)

Vay bé rong tim hudng dong 12 byg = 500 (mm)

Khoang céch tir thanh bé UASB dén vi tri mép trén ciia tim chan khi by ki
hi¢u 1a X.

X = a/4 — (chiéu cao phéu thu)/ tag60°
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= 3400/4 —1300/tag60° =99,45(mm)
Chon X = 100 (mm)
Bang 4.7 Bang tom tit thong so6 tinh toan phan thu khi:

Théng s6 Ki hi¢u Gia tri(mm)
Chiéu cao tam chan khi 1 hy 1000
Chiéu cao tam chan khi 2 h, 800
Chicu cao bao vé Nov 500
B¢ rong tam chan khi 1 b, 1155
Bé rong tam chan khi 2 b, 924
Bé rong khe hep o 68

Khoang cach day giira 2 tim hudng
dong D 400

Khoang cach giita 2 tam chan khi bén

dudi 2y 157

Khodang cach tir thanh bé dén vi tri mép

trén cua tAm khi by X 100

o Tinh todn lwong khi sinh ra va ong thu khi:[10]
Ning suat sinh khi vao khoang (0,5+0,55) (M*/kgCOD,q,i »s NQAY)

Chon lugng khi sinh ra trén mdi kg COD bi khtr trong mot ngay: p = 0,5
(m3/kgCODloai boNgay).

Téng luong khi sinh ra trong bé 1a: (hdn hop khi)

Vini = P(So - S)Q = 0,5%(1,638-0,41)x300 = 184,2 (m*/ngay)

Thé tich khi metan sinh ra chiém khoang 65% hdn hop khi.

Vinetan = 184,2 X 0,65 = 119,73 (m*/ngay)

+  Tinh 6ng thu khi:

Téc do khi di trong dng khoang v =10 (mv/s)

Puong kinh 6ng dan khi:
4X Qi 4X184,2
Duni= \/ Gich = \/ =0,0165 (m)
24X3600XTXV o 24x3600XTX10
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Chon 6ng dan khi PVC loai: ® = 20 mm (San pham ctia cong ty cd phan
nhya Binh Minh)

e Tinh lwong bun sinh ra va éng thu bun[11]

Luong bun sinh ra trong bé UASB hay hé s6 san luong té bao ¢ gia tri
trong khoang (0,05-+-0,10)kgVSS/KgCOD,yibe

Chon hé s6 san luong té bao

Y =0,07 (kgVSS/kgCOD,uyibs)

Luong sinh khi sinh ra mdi ngay :

M= Y,Q(Se-S) = 0,07x300x (1,638 — 0,41) =25,788 (kgVSS/ngay)

Theo “ Anaerobic Sewage Treatment” (Adrianus C.van Haandel and
Gatze Lettinga, trang 91) thi 1 m® bun twong tmg 110 kgVSS.

Thé tich bun sinh ra mdi ngay:

Qun = M‘;“m = 25758 _ 2344 mIngay

110

Thé tich bun sinh ra trong mot thang:

Vpin= 0,2344 x 30= 7,033 (m®)

Thoi gian luu bun da chon & trén 1a

T = 60(ngay) =2 (thang)

Thé tich bun sinh ra trong 2 thang

Vpin= 7,033x2 = 14,066 (m°)

Sau 2 thang xa bun mdt 1an. Chon thdi gian xa bun 1a 3h. Luu lugng bun
X4 :

oin = 220 = 4,69 (m/h)

=
Bun x4 ra nho ap lyc thity tinh thong qua 2 6ng inox ®75 (Dtrong = 63), dat
cach day bé 0,5 m. [15]

Luu lugng bun xa trén mdi ong:
4,69

Quaban = =~ = 2,345 (m°/h)

Vin tdc chay ciia bun trong dng:

Vi = 2Qpun — 2X2,345
bun™ = 52 TX3600%(80x1073)2

= 0,0648(m/s)
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Do bé c6 2 6ng, ta bd tri sao cho mdi éng cach thanh bé mot khoang
bang 1 (m)

o Tinh hé thong phin phéi nwdc va mdng thu nwéc

S6 dau phan phdi nudc trong bé can dugc bo tri theo dién tich cua bé

khoang tir (2- 5m?/dau.)

Chon s6 dau phan phdi 1a 5 dau, vay dién tich 6 vuéng phan phdi ciia mdi
dau la:

Sphanphoi = 8 5=3,4% : 5= 2,3 (M%) (2-5m*/dau)

Canh phan phéi: Aphanphéi = 1,5 (m) chinh 1a khodng cach gitra 2 diém phan
phbi.

Nudc tir bé diéu hoa duoc bom vao bé UASB theo dudng 6ng chinh, phan
phéi déu ra cac 6ng nhanh nhd hé thong van va dong hd do luu luong dit trén
ting 6ng. Mdi nhanh c6 2 dau phan phdi. Ong phan phdi dit cach thanh bé 0,5
m. Chon hé théng phan phdi 13 dng duc 15.

Dung may bom dé bom nudc thai vao bé UASB. Véi luu luong 13 Qepinn =
300 m*/ngay.

Van toc nude trong 6ng chinh nam trong khoang (1,5+2,5) m/s

Chc_)n Vchinh = 2 m/s.

Puong kinh éng chinh:
4Qchin 4X300:24:3600
Denion= J% = \/XT = 0,047 (m)

Chon bng chinh 14 6ng inox c6 dudng kinh 1a: @ = 50(mm)

Vian tdc nude di trong 2 dng nhanh 13 (2+3) m/s. Chon Vanann = 1,5 m/s,
Luu luong nude qua cac dng nhanh 1a:

Qnhanh = Qeninn/2 = 300/2 = 150 (m*/ngay)

Pudng kinh 6ng nhanh 1a:

4Q 4x150:24:3600
Dhhanh= /VXVnhanh = \/ . <1t = 0,038 (m)= 38(mm)

St dung 6ng nhanh 13 6ng inox c¢6 ® = 40(mm)

. Mang thu nwéc:
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Mang thu nude duge thiét ké theo nguyén tic mang thu cia bé ling , thiét
ké 2 mang thu nuéc dit giita bé chay doc theo chiéu dai cua bé.
v' ChiéudaimangL=32m
Chiéu ngang mang b=10,15m
Chiéu cao dau mangh=0,1 m
Bé day d = 5mm
Chon d6 dbc mang [ =2%

D N NI NN

Mang thu nudc duoc 1am bang thép khong ri c6 kich thude nhu sau:

Mang ring cua ciing dugce 1am bang thép khong ri, mang xé khe chit V,
goc day 90°. Chiéu cao hinh chit V 1a 5 (cm), day chir V 1a 10 (cm), mdi m dai
c6 5 khe chit V, khoang cach giita cac dinh 13 20 (cm). Chiéu cao mang rang cua
1a 25 (cm) bao gom cé chiéu cao bat vit. Cé 4 mang rang cua, dit vao 2 mang
thu nudc (mdi mang thu nudc co 2 mang rang cua). Chiéu cao tong cong mang
thu va mang rang cua dau bé 1a 150 (mm).

Do cao cubi bé 1a: Hy, = 3400 x 2% + 150 = 218 (mm)

Chon lai d¢ cao cudi bé 1a Hep, = 200 (mm)

Vay do doc1 =2 %

Tai trong mang thu nuédc (Luu lugng chdy qua 1 m dai mang thu trong mot
ngay)(m*/m.ngay)
Q _ 300

g=——=——"=44,12( m*/m.ngay) = 0,51 (I/m.s)

“2xa 2x3,4

\
100
200

3400
Hinh 4.3 Mang ring cua
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o Tinh bom tir bé trung gian 1 dén bé UASB

Luu luong can bom vao

Q = 12,5 (m*h) Cot ap ciia bom:

H=AZ+Yh (mH,0)

Trong do:

AZ : khoang cach tr mat nudc bé diéu hoa dén mit nude bé UASB.

Lay AZ = 5,5 mH,O (dya vao cao trinh cta hai bé).

>h :Téng ton that ctia bom, bao gém ton that cuc b, ton that doc duong
6ng, ton that qua 16p bun lo ling trong bé UASB.

>h =7mH,0.

VayH =5,5+7=12,5(mH;0)

Cong suat may bom tinh theo cong thirc sau:

— QHpnpg ( KW)
10007

Trong do:

Q:luu lugng trung binh can bom di (m®%s)

o khéi lwong riéng chit 1ong duoc bom (kg/m®)
g: gia tdc trong trudng g = 9,81 (M/s?)

n: Hiéu suit may bom chon = 80% = 0,8

H cot ap (m)

_ QHpnpg _ 12,5%12,5x1000x9,81
© 10007  1000X0,8X3600

N =0,532 (kw) =0.714(HP)
(1 hp =0,745699872 kw(ki 16 0at) =1 ma luc = 1 ngua)

=0,532 (m)

Vay chon bom ly tAm cong suit 1 (HP)

Tinh toan dong san pham dau ra ciia UASB

Hiéu suét khir COD 75% CODy, = 0,25% 1638 = 409,5(mg/l)
Hiéu suat khir BOD 80% BOD,, = 0,25x1225 =306,25 (mg/l)
Ti 1€ COD:N:P la 350:5:1

Luong CODy,; = 1228,5 (mg/l)

=> Lugng TNK ti€u thu la: 17,55(mg/1)
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=> Luong P tiéu thu la: 3,51(mg/l)

Pong ho do ap
suat cao

—4 o= "> Khi thu hai

d3u vao Su ra

Nudc » 3 » dl!uc'u:

TSng khu3y tron

Hinh 4.4 Cau tao bé UASB
4.6 Aerotank xao tron hoan toan|[8]

Tém tit cac sb liéu tinh toan:

e Qu = 300 m®/ngay

e BODs, s = 306,25 mg/I

e COD =409,5mg/l

Gia sit ham lugng N, P va cac chat dinh dudng vi luong du cho vi sinh vat
phat trién.

Gia sir chat lo ling trong nudc thai dau ra 1a chat ran sinh hoc (bun hoat
tinh), trong d6 c6 70% la chat d& bay hoi va 70% la chat c6 thé phan huy sinh
hoc.

e Nong d6 VSS trong BHT & bé acrotank: X = 3000mg/1

(khi BOD >200mg/I thi Xe [2500 -+ 4000] mg/l)

e MLVSS: MLSS =0,7

e Thoi gian luu bun:6, =5 + 15 ngay

e Tisb F/M: 0,2 +0.6 kg/kg.ngay
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e Tai trong thé tich: 0,8 + 1,92 kgBODs/m®.ngay
e BODs: BOD, =0,68
e Nong d6 VSS trong bun hoat tinh tuan hoan: 7000mg/1 "

Bing 4.8 Thong sé dong hoc tham khdo

Théng s6 Pon vi Day gia tri Trung binh
K GbsCOD/gVSS.ngay 2-10 5
Mg/l BOD 25-100 60
Ks
mg/l COD 10- 60 40
mgVSS/mgBOD 0,4-0,8 0,6
Y
mgVSS/mgCOD 0,3-0,6 0,4
K¢ gVSS/gVSS.ngay 0,06- 0,15 0,1

Chon BOD,, 50mg/l, SS;;=150mg/I.[8]

>  Xic dinh BODs ciia nwéc thii dau vao va diu ra ciia aerotank:

BODs(vao)= 306,25 (mg/l)

BODs(ra)=50 mg/I

o Tinh BODs hoa tan trong nwéc thdi diu ra:

BODs,, = BODs hoa tan di ra tir bé Aerotank + BODs chira trong can lo
ling dau ra (1)

Phan c6 kha niang phan hiy sinh hoc cua chat ran sinh hoc dau ra:
0,7x50= 35 (mg/l)

BOD hoan toan cua chat ran c6 kha ning phan huiy sinh hoc ¢ dau ra 1a:
0,7x50x1,42mgO, tiéu thu/mg té bao bj oxy hoa = 49,7 (mg/l)

BODs ctia chét ran lo limg dau ra: 49,7x0,68= 33,796 (mg/l)

BODs hoa tan trong trong nudc & dau ra:(1) => 50—33,796 = 16,204
(mg/l)

»  Xdc dinh hi¢u qud xv ly E:

Hiéu qua xur ly theo BODs hoa tan:
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=073 100 = 30625716204 1 0=94.7%
S, 306,25

E
Hi¢u quéa XL cua toan bd qua trinh:
_306,25-50

©“T 306,25

° Xdc dinh thé tich bé aerotank:[16]

= QXY X Bex (So—S) 300 x0,5x 10 x (306,25 — 16,204)
PET T OX(1+ Ky x00) 3000 x (14 0,05 x 10)

= 96,68 m>

X 100% = 83,7%

Véi: O thoi gian luu bun, ngay. Chon 6, = 10ngay.
Qu: luru lugng ngdy trung binh, m*/ngay.
Y: hé s san luong bun, mgVSS/mg BOD.
Chon Y = 0,5mgVSS/mgBOD.
X: ham luong bun hoat tinh trong bé, mg/1.
Kg: hé s6 phan hay ndi bao, ngay™. Chon Ky = 0,05ngay ™.
< Xdc dinh kich thuwdc bé aerotank:
-Chon chiéu cao chira nuéc cia bé h = 3m, chiéu cao bao vé hy, = 0,5m
Chiéu cao bé: He = h + hy, = 2,5+ 0,5 =3 (m)

CA Ly X ol R Vs 96,68
Dién tich bé mit bé: F.i= % === 38,67 (MY

Chon ty s6 rong : su = 1,75:1
Chiéu rong bé: R=1,75x2,5=4,4m
Chiéu dai bé L:

F 34,17

L=£=2%7-78m
R 4,4

Chon L =8 m.

Vay kich thudc bé xiy dung: V= LxRxH =8 x 4,4 x 3=105,6 m°
o Tinh todn lwu lwong biun dw thii bé méi ngay:

Téc do tang trudng cia bun:

Y 05
Yp= TR, X6, — 170,05x10 — 0,333 (mgVSS/mgBOD)

Sv: Nguyén Thi Vigt Huwong — MT1701 44



KHOA LUAN TOT NGHIEP TRUONG PHDL HAl PHONG
Luong bun hoat tinh sinh ra do khir BODs (MLVSS):

P, (VSS) = Y, X Q X (So — S) = 0,333 x 300 x 107 x (306,25 — 16,204)
=29 ( kgVSS/ngay)
Téng luong bun sinh ra (theo SS):

MLVSS — 0’7 — MLSS = MLVSS

MLSS 0,7

Puiss = 22 = 22 = 41,44 (kgSSingay)

Luong bun du thai bo trong dong ra = Tong lugng bun sinh ra — luong SS con
lai:

= 41,44 — 300x 50x 10° = 26,44 (kgSS/ngay)

Xdc dinh lvu lwgng bun thai Qy:

VX, VX —Q.X, 0.
c = => Qb =
QbX + Qe X Xe Xr ec
Trong do
X: Nong do chét rin bay hoi trong bé Aerotank X = 3000 mg/L

O : Thoi gian Iuu bun 6, = 10 ngay

Q. : Luu luong nuéc dua ra ngoai tir bé lang dot 11 ( lwong nude thai ra
khoi hé théng). Xem nhu lugng nudc that thoat do tuan hoan bun 1a khong dang
ké nén Q. = Q = 300 m*/ngay

Xe: Nong do chat ran bay hoi ¢ dau ra ciia hé théng

Xe=0,7x SS;; = 0,7x100 = 70 mg/L

X, : Nong dong chat rin bay hoi c6 trong bun hoat tinh tuan hoan

X;=0,7 x10.000=7000mg/L

96,68X3000—300X70X10 \
Q= = 1,14 m*/ngay
7000%10

> Xdc dinh ti s6 tudn hoan:

Phuong trinh can bang vét chat ddi voi bé aeroten
QXo + Qi Xin =(Q + Q)X

Vi Q: Luu luong nuée thai, m*/ngay

Qun: Luu lwong bun hoat tinh tudn hoan, m*/ngay
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X,: Nong do VSS trong nuée thai dan vao Aeroten, mg/l

X: Nong d6 VSS & bé Aeroten, X = 3000mg/I1

Xin: Né)ng do VSS trong bun tuan hoan, Xy, = 7000mg/I

Do X, thuong rat nhoé so véi X va Xy, do d6 trong phuong trinh cén bang
vat chat & trén c6 thé bo qua dai luong QX, . Khi d6 phwong trinh can bang vat
chat s& c6 dang :

Qi Xin = (Q + Q)X

g = X 3000 075
" TXn,—X 7000—300
Luu luong bun tudn hoan
Qu = aQ = 0,75x300 =225(m°/ngay)
o Xdc dinh thoi gian lwu nwéc ciia bé aerotank:
Vps 96,68 N
9 =L =——=032ngay=7,73h
Qtb 300

> Kiém tra chi tiéu lam viéc ciia bé Aerotank
- Tis6FM

S 306,25
FIM=22 =22
60X 0,32x3000

= 0,319 (ngay)

Gia tri ndy nam trong khoang cho phép thiét ké bé khudy tron hoan chinh
la
0,2 +1. Toc do st dung chit nén cua 1 g bun hoat tinh trong 1 ngay.

_ So_s __ 306,25-16,204
P= oxx = 3000%0,32

Tai trong thé tich bé

= 0,302 (mg/mg.ngd)

L= SoXQ _ 306,25x300x1073
Vs 96,68

= 0,95 (kgBOD5/m3.ngd)

> Xdc dinh lwong khong khi cdp cho Aeroten , sé lwong thiét bi
khuéch tin khi , éng din khi
-Khéi lwong BODL can xir Iy mdi ngay

306,25—-16,204

G=(BODivo  -BODipoaun)X ~ Q="———— %x300%10°=127,96X,X

(kg/ngay)

-Tinh lugng oxi yéu cau theo 1y thuyét
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Moxi= G — (1,42Pxvss) )= 127,96 — ( 1,42 x 29) = 86,78 (kg/ngay)

Gia st hi€u qua van chuyén oxi cua thiét bi thoi khi 1a 8%, hé s6 an toan

khi sir dung trong thiét ké thuc té 1a 2 va khong khi chira 23,2% O, theo trong
lwong va trong luong riéng cua khong khi ¢ 20°C 13 0,0118KN/m? = 1,18kg/m*
- Luong khong khi 1y thuyét cho qua trinh

_ Moxi _ 86,78 _ 3 N
Mis= PkiX %0,  1,18x0,232 317 (m*/ ngay)
- Luong khong khi yéu cau voi hiéu qua van chuyén E = 8%
Migge) = ~= == 3962,5(m° / ngay) = 2751,74 (I / phit)

- Kiém tra luong khong khi can thiét cho x4o tron hoan toan

_ Mkk(E)_ 2751,74
vy 96,68

— 28,46(1 / phat/m3 )

Tri s6 nay nam trong khoang cho phép q = (20 + 40 )l / m®ph
- Luu lugng khong khi thiét ké dé chon may thoi khi:
- hé s6 fan toan =2
Qxk = M@ = 2 x 2751,74 = 5503,48(I/phut) = 0,092 ( m*/s)
S6 lugng thiét bi khuéch tan khi:

Chon thiét bi khuéch tan khi dang dia x6p, duong kinh 170mm, dién tich
bé mit F=0,0227 m®, cudng do thoi khi 200 I/phut.dia = 12 m*/gid.dia

Do sau ngap nudc cia dia phan phdi khi 1y bang chiéu sau cia bé h=3m
(dit sat day bé)

S6 dia can phan phoi trong bé:

n

= Sk 250348 _ 57 5(dia) Chon 28 dia

200
Ap lyc can thiét cho hé thong nén khi xac dinh theo cong thirc
He=hg+h.+hs+H =>H=04+0,4+0,5+2,5=3,8 (m)
Voi: hy : Ton that ap luc do ma sat doc theo chiéu dai 6ng dan, m
h, : Ton that cuc bo, m
h : Ton that qua thiét bj phan phdi, m

H : Chiéu sau hitu ich ctia bé, H=2.5m
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Tén thit hy va h, thuong khong vuot qua 0,4m ; tén that hy khdng qué
0,5m.

Ap luc khong khi:
10,33+3,8 _10,33+3,4
= = =1,37 at
10,33 10,33

Cong suat may nén:

34400(P%2%°-1) _34400(1,37929-1)
102 X Qkx =
n 102x0,8

N=

x 0,092 = 3,71 (kW)
Vé6i:  Qk : Luu luong khong khi, m®/s

n : Hiéu suat may nén khi; n =0,7—0,9. Chonn1 =0,8

o Tinh toin dwong 6ng din khi

Puong kinh 6ng phan phdi chinh

4 4x0,092
Ak _ /x — 0,088 m = 88 mm
VihiXm 151w

®Chon 6ng sit trang kém @ 90

VG&i: Vi : van tdc khi trong ong dan khi chinh , chon vii= 15m/s

Qkk: luu lugng khi can cung cap , Qx=8134,9 l/ph = 0,136 m ¥s

Tir 6ng chinh ta phan lam 7 6ng nhanh cung cap khi cho bé , mdi nhanh
dit 5 dau phan phdi khi. Pat 2 dng sat thanh bé, mdi éng cach nhau 1,3m.
(L=8m)

Qunarn = 2 = 22222 7862 (1/ ph) = 0,013(ms)
Duong kinh éng nhénh:
q \/4Qnmmh _\/4x0,013 =0033m

A TX15

—>Chon loai 6ng sit trang kém ®34
Voi: Vi Van tdc khi qua mdi 6ng nhanh v \; = 15m/s

. Tinh toin dwong ong din nuwéc thii vao bé

- Chon van toc nudc thai trong 6ng : v =2 m/s
- Luu lwong nude thai : Q = 300 m*/ngay = 0,0035 m®/s

- Chon loai ng dan nudc thai 1a 6ng PVC , dudng kinh cta ong.
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D= \/E = /M =0,047 (M) Chon éng PVC @ 49.
VT 2XTT

Ong dén khi chinh

===t

T 770128
[
=i . J
Ong dén khi nhanh ;f‘—J L 4
7 )
>§ &
3 /
/] /] E
7 i on
% 4
/ $=75mm A
TTT=T11=11" g =TTl T=
==y 7 ==
.
r)f 77, 77 777777777 7 T 777, 2777 I
10m
. $91mm
A oo ]z
7 ] [ (] i 7
B v 3 3 “
A 3 3 R 3 /
3 i3 i3 Ei3 =
| i3 i3 f;z; EE{ £
5l . . 2 A, n
H = H H Ong din nud <t
7 i3 i3 Ri 3 R'i3
7 i1 ﬁf:t €:£ %EE
7, E:_ :EEI _g:l E::_ ;)0
7 H H H =
7k & & Ry &
77777 77 Y, 77777, i

Hinh 4.5. Bé Aerotank

4.7 Bé lang 2

Nhiém vu cua bé léng dot 2 1a 1éng va tach bun hoat tinh ra khéi nuoéc

thai, phan nuéc trong dua qua hd hoan thién. Lugng bun ling mdt phan tuan

hoan tré lai bé Aerotank, phan con lai dua vao bé nén bun.
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Bing 4.9 Cdc thong s thiét ké dic trung cho bé ling dot [8]

Tai trong bé

Tai trong bun,

Chiéu sau

mit,m*/m*.ngay kg/m®.h .
Loai xir ly tong cong,
Trung , . Loén
. Lén nhat (Trung binh . m
binh nhat
Bun hoat tinh 16-32 | 40-48 | 3,9-58 9,7 3,7-6,0
Bun hoat tinh oxygen 16-32 | 40-48 | 49-6,8 9,7 3,7-6,0
Aeroten tang cuong 8-16 24-32 10,98-4)9 6,8 3,7-6,0
Loc sinh hoc 16-24 | 40-48 | 29-49 7,8 3,0-45
RBC
- Xu ly BOD 16-32 | 40-48 | 3,9-58 9,7 3,0-45
- Nitrat hoa 16-24 | 32-40 | 29-49 7,8 3,0-45
> Kich thwéc bé ling:
Chon bé liang li tAm cho xtr Iy nudc thai san xuat nha may bia.
Chon tai trong bé mit tmg v6i luu luong trung binh cho bun hoat tinh nay
la

La= 25 m*/m*ngay.

Dién tich bé mit bé lang tmg voi luu luong trung binh:

3
A= &b —

La 25

20 = 12m?

Trong d6: Qu: luu lugng trung binh ngay, m*/ngay

La: tai trong bé mat tmg véi luu lwong trung binh, m*/m?.ngay

Chon tai trong chit rin Lg = 5kg/m2.h

Dién tich bé mat bé léng tinh theo tai trong bun la:

A= @ot@xs
LS

Trong d6: Qu: luru lugng trung binh ngay, m*/ngay

Qin: Luu Iwgng bun tuan hoan Qn=225 m®/ ngay
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Ls: tai trong bun, kgSS/m”.ngay

S: ndng d6 can trong aerotank (tinh theo SS); S =OX—7 =3§# = 4285,7
(mgSS/l)
-3
A= (Qep+Q@)xS _ (300+225)x4285,7x107° _ 18,75 (m?)

Lg 5X24
Do A; > A, vay dién tich bé mit bé léng tinh theo trong tai bun la di¢n
tich tinh toan.
Dién tich bé mit éng trung tAm:

Qi _ (1+0.75)%x300
Vie  0.02X24X3600

=03 m?

Vi : vy @ tbe dd chuyén dong cua nude trong dng trung tam, khong 16n
hon 30mm/s, chon vy = 20mm/s = 0,02 (m/s).

_mxd?, mx0,25%xD?

f= 2 2 = 0,0625 x A, = 0,0625 x 18,75 = 1,17 m?
Puong kinh bé lang:
D= J4X(A5+f) _ \/4x(18,75+1,17) — 5,03 (M)
T[ s
Chon D =5m.

Puong kinh 6ng trung tim:d; = 0, 25D = 0, 25%4 = 1,25(m)

Chon dy = 1,25 m  Chon: Chiéu sau hitu ich bé lang hy; = 2,5m
Chiéu cao 16p bun ling h, =1m

Chiéu cao an toan hy, = 0,5m
Vay chiéu cao tong cong bé lang dot2: He = hyi+hy +hyy =25+1+05=4m
Chiéu cao 6ng trung tam:h = 0, 6hy,; = 0, 6x2,5 = 1,5(m)
Vay kich thuéc bé lang 2: (2)2 X H X 7= (3)2 X 4 x T =78,5 (M°)

Kiém tra lai thoi gian luu nudc bé ling 2:

Thé tich phan lang:
mX (D?—d, ) xhy 1wx(52—1,25%) %25
v, = ( te) X hni _ X ( ) 46 m3
4 4
Thoi gian lang:
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Vi _ _ 46x24
Qr+Q  (140,75)x300

Thé tich phan chitra bun:
Vy, =Asx hy =2,1x1=2,1(m%)

=21 (h)

e Tinh todn mang tran:
Mang thu nudc dit & vong tron c6 dudng kinh bang 0,8 duong kinh bé.
Trén mang thu nudc dugc lip thém mang ring cua dung dé thu nudc. Puong
kinh mang thu nudc:
Dmang = 0,8Dp: = 0,8 x 5 =4 (m)
+ Chiéu dai mang thu nudc:
L = m.Dmgng = x 4 = 12,56 (m)
Tai trong thu nudc trén 1 mét chidu dai mang:
300

=2 =39 -93 89(m*/m.ngay)

™1 T 1256

Tai trong bun:

-3

p = (Q+@IXS _ (300+225)x4285,7x1073 _ 2,04(kg/ m?.ngay)
24XV, 24X46

o Tinh toan dudng dng dan bun sang bé chira:

Luu luong hang ngay ra khoi bé lang 2:
Q= Qu+tQ, =225+1,14 = 226,14(m* / ngay) = 0,0026(m*/ s)
Chon van tdc bun: v = 2m/s

Puong kinh 6ng din bun:

D= ,ﬂ _ ’4x0,0026 — 0,041 (m)
VX 2XTT

Chon @ 42
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-

I a

4 e

6ng din nuéc thaivao

mang rang cwa

thanh gat bun

6ng trung tim

g

4dm

ong phan phéi

ong nuwdc vao

ong din nuéc qu
bé khir trung

Hinh 4.6. Bé ling
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4.8 Bé chira bun

Bé chira bun dung dé chira bun thai tir bé lang 2.

Xdc dinh kich thuwéc ngan bé ling 2

Téng thé tich bun duoc chuyén qua ngan thir nhat trong mot ngay:

Quun = Qb + Qi = 1,14 + 225 = 226,14 (m*/ngd)

Chon thdi gian luu bun cta ngin thir nhat 1a t, = 30 phut, thé tich cua
ngin thir nhat 1a:

Vi=Q¢xty = 2226:}14 x %: 4,71(m3 )

Kich thudc ngin tht nhat: Dai x rong x cao = 1,5 x 1,5x 2,1 =4,725 (m°)

> Tinh todn mdy bom:

Tai bé chira bun c6 dat 2 bom dé bom bun tuan hoan vé bé Aerotank va
vé bé nén bun

+ (CoOng suat cua may bom bun tuan hoan:

_ QrpgH __ 0,003 Xx1006X9,81x8
1000X 77 1000%0,8

= 0,3 (kW)

Trong d6:  Q, :luu lugng nudc thai tudn hoan trong ngay, m*/ngay.

p: khdi luong riéng cia chat 10ng; puwse = 1000kg/m?, ppon = 1006 kg/m®
g: gia toc trong trudng, g = 9,81 m/s’

n: hiéu suat ctia bom, n = 0,73+0,93. Chon 11 = 0,8

Cot 4p toan phan ctia may bom bun tuan hoan vé bé Aerotank: H= 8m
Cong suit thyc té cua bom:

Ng = 1,5% N = 1,5%0,3 = 0,45(KW)

+ Tinh todn dudng 6ng dan bun tuan hoan:

- Luu lwong bun tuan hoan Q, = 225 m*/ng ~ 0,0026 m/s.
- Chon vén tdc bun trong éng v=2 m/s

- Puong kinh 6ng dan bun:

D= /ﬂz /4X°'°°26= 0,040 (m) =40(mm)
VT 2Xm

Chon @40.
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+ CoOng suat may bom bun du dén bé nén bun:

- Luu lugng bom Qy, = 1,14 m¥/ngay = 0,0475 m*/h

- Cong suit bom:

QppPgH __ 0,0475X1006X9,81X8
1000M3600 1000%0,8 X3600

=0,0013 (kW)

n :hiéu suét chung ctia bom ttr 0,72-0,93 : chon n=0,8
Tinh toan duong dan bun du:

- Luu luong bun du Q, =1,14 m®/ng. = 1,32x10™ m/s.

Chon van tdc bun trong dng v= 0,5 m/s

, ,4><1 32x10~5 ~ 0,003 m =3 mm
VI 2XTT

Chon ®21.

Cong suit thyuc té caa bom:

Ny =1,5N =1,5x0,0013 =0,00195 (kW)
4.9 Bé nén bun trong luec:

Céc thong sb tinh toan thiét ké bé nén bun dung:

+ Luong bun du: Q= 1,14m*/ngay

+ Van tdc léng: V. =0,1Imm/s

+ Vian tdc bun trong éng trung tim: Vy= 20mm/s
+ Thoi gian lang bun: T = 5h

Dién tich hitru ich ctia bé lang bun:

Qbd 1,14X1000
Al= —_——
V,  0,1x3600x24

= 0,132 (MY

Dién tich Ong trung tam cua bé nén bun:

Qb 1,14x1000
A2= _—_———
Vie  20%x3600x24

= 6,6 X 10* (m?)

Dién tich tong cong ctia bé:
A=A, +A,=0,132 +6,6x10™ = 0,13266(m?)

Duong kinh bé nén bun:

D =\/ﬂ _ \/4x0,132 - 0,41 (m)
T T
Chon D =0,5m
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Puong kinh 6ng trung tam:

dz\/% - \/‘”6'2—”0'2 = 0,029(m)

Chond=0,1m

Puong kinh phan loe cta dng trung tim:
d; =1,35d = 1,35x0, 1 =0, 135(m)
Puong kinh tdm chan:

d. =1,3d; =1,3x0, 135 =0,1755(m)
Chiéu cao phan lang cua bé nén bun:

hy =V xt. =0,0001x5%x3600 = 1,88(m)
Chon h. =2m

Chiéu cao phan ling vé6i goc nghiéng 45°, duong kinh D = 1,8m va duong

kinh day bé 12 0,3m

4.10.

Chiéu cao phan bun hoat tinh d4 nén bun:

hp = h, —hy —hy, =0,75-0,3 - 0,3 = 0,15(m)

Trong d6: hg: khoang cach tir ddy 6ng loe dén tAm tam chin. hy = 0,3m
hy,: chiéu cao 16p trung hoa. hy,= 0,3m.

Chiéu cao tong cong bé nén bun:

He=ho+hy,+h3=2+0,75+ 0,4 = 3,15(m)

Trong do: hs: chiéu cao bao vé. hy = 0,4m

Nudc tach ra tir bé nén bun duge dan lai aerotank dé tiép tuc xu 1y.

Luong bun thu dugc sau khi qua bé nén:

100-99,2
100—-96

4=Q, X = 1,14 x 2 = 0,228 m’/ngay
Tinh toan bé khir tring
% Muc dich bé khir tring

Bé khir trung 13 giai doan cudi cing trong giai doan xtr 1y trude khi ra

khoi nguodn ti€p nhan. Bé khir trung c6 tac dung xao tron, khuéch tan déu hoa

chat khur tring vao trong nudc thai, 1am cho nudc thai va hoa chét co du thoi

gian ti€p xUc vo1 nhau nham muyc dich pha huy té bao va ti€u diét hi€u qua cac

loai vi sinh vat gdy bénh trudc khi thai ra nguén tiép nhan.
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Pé thuc hién khur trung nudc thai, co thé c6 cac bién phap nhu : Clo, Ozon,
tia UV ... O day ta chon khtr trung bang Clo vi: Phuong phap khir tring bang
Clo 14 phuong phap don gian, ré tién va hiéu qua khur vi sinh vat cao, oxy héa
cac chét hitu co va ddy nhanh qua trinh lam sach nudc thai.

Céc chét khtr tring c6 ngudn gbc tir Clo:

e Clo nguyén chét dugc hoa long, khi sir dung clo bdc hoi rdi méi hoa
tan vao nudc.

e Canxi hypoclorit Ca(OCl), 14 san phdm qua trinh lam bdo hoa dung
dich sita v6i bang clo hoi.

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

e Nudc Javel, thudng dung cho tram xir 1y ¢6 cong xuat nho.

< Tinh todn thiét ké bé khir tring

- Lwong Clo hoat tinh can thiét dé khir trung nwéc thai dwoc tinh
theo cbng thwc: [8]

v _axQ 3x125
271000 1000

= 0,037kg/h

Trong d6:  Q: luu luwgng tinh toan cia nudce thai, Q = 12,5 (m3/h)

a: liéu lugng Clo hoat tinh trong Clo nudc lay theo diéu 6.20.3-TCXD-51-
84, nudc thai sau khi xir ly sinh hoc hoan toan, a = 3

Vay luong Clo dung cho 1ngay la: 0,9 (kg/ng) = 27 (kg/thang)
m 27

=22 = 18,36(])

P 1,47

Dung tich binh Clo: V =

P: trong luong riéng cua Clo.

- Tinh toan mangtron

Pé x40 tron nudce thai véi Clo, chon méng tron véach ngin c6 16 dé tinh
toan thiét ké. Thoi gian x&o tron trong vong 1 — 2 phat. Mang gém 3 ngan véi
cac 16 c6 d=20-100 (mm) (Chond =30 mm)codo = 0,2m

Chon Chiéu rong mang: B = 0,5 (m)

Khoang cach gitra cac vach ngan: 1=1,5xB =1,5x0,5=0,75m
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Chiéu dai tdng cong cua mang tron véi 2 vach ngin co 16:

L=3xl+2%x0=3%x0,75+2x0,2=2,65m

Chon thoi gian x&o tron la 2 phut.

Thoi gian nude luu lai trong mang tron dugce tinh bang cong thic:
_H1><B><L_H1><O,5><2,65

t= = = 2 X 60(gia
QmaXS 0’0035 (glaY)

Vay: Chiéu cao 16p nuéc trude vach ngan thir nhat

L _2ZX60x00035
1= o5xz65 23

S6 hang 15 theo chiéu ding:
Co: H; =2dx(ny—1) +d

H, —d 0,3 — 0,03
= 2xd T Zx003
S6 hang 15 theo chiéu ngang:
C6: B = 2dx(n, — 1) + 2d

B—2xd 0,5—-—2x0,03

m=oxa 1T T 2x003

Chiéu cao 16p nude trudc vach ngan thir 2
H,= H,+h = 0,3+ 0,13 = 0,43 9m)

+1=05,5=6l0

Ng

Trong d6:  h: Ton that &p luc qua céc 16 cua véach ngan thi 2.

VZ

h = =
n?x2g 0,622x2x9,81

= (0,13 (m)

v: Toc @6 chuyén dong cua nudce qua 16. Chon v =1 (m/s)
m : Hé s6 luu luong: m = 0,62 [8]

Chiéu cao xay dung: H = H2 + Hov = 0,43 + 0,17 = 0,6 (m)
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v+ [ooo o oo oo f
20mfr—O0,0 O O O O O O
o o o o o o o ~
0 0 0 0 0O 0O O O H1=0,3m
30mm O O O O O O O O
0 0 0 OO0 O O Of—
30mm B =0,75m

|

Hinh 4.7 Vach ngan mang xao tron
- Tinh toén bé tiép xuc — kiéu bé Iing ngang

Thé tich hitu ich cua bé tiép xtc dugc tinh theo cong thuc:

h 30 3
V = Qmax xt=12,5x%=6,25(m)

Trong do:  t: thoi gian luu nudc, chon t = 30 phat (Xt ly nudc thai-
Hoang Hug) Chon Chiéu cao bé: H, =0,8 (m)

Chiéu cao bao vé: h,,= 0,2 (m)

Dién tich bé mit: F = g = % = 7,8125(m?)
Chon chiéu dai bé: D=4
B F_ 78125 1,953 ~ 2
- = — = = =
D~ 4 ’ m
Bang 4.10 Cac thong s thiét ké bé khir tring
STT Tén thong sé6 SO liéu dung thiét ké Pon vi
1 |Chiéu dai bé (D) 4 m
2 |Chiéu rong bé m
3 (Chiéu cao bé (H) 1 m
4 Thoi gian luu nudc 0,5 h
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Hinh 4.8: Mit cat va mit bang bé khir triing
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CHUONG 5: CHI PHI XAY DUNG

5.1. Phan xay dung:

STT Hang muc- |Thé tich| S Pon gia Thanh tién
congtrinh | (m®) |lweng (dong) (ddng)

1 |[Hamtiépnhan | 37,5 1 4.500.000 | 168.750.000

2 [Bé diéu hoa 50,88 1 4.500.000 | 228.960.000

3 [Bé UASB 97,7 1 4.500.000 |  439.650.000

4 |Bé Aerotank 105,6 1 4.500.000 |  475.200.000

5 [Bélang2 78,5 1 4.500.000 |  353.250.000

6 [Bé khir tring 8 1 4.500.000 36.000.000

7 [Bé thu bun 4,725 1 4.500.000 21.262.500

8 [Bé nén bun 0,5 1 4.500.000 2.250.000
Nha chira may

9 | . 1 40.000.000 40.000.000
ep bun

10 |Nha kho 1 50.000.000 50.000.000
Phong thi

11 , 1 50.000.000 50.000.000
nghiém

12 [Phong bao vé 1 30.000.000 30.000.000

13 Nha diéu hanh 1 50.000.000 50.000.000

Tong cong 1.945.322.500
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5.2. Phan thiét bi:

Hang muc cong , Pon gia Thanh tién
STT . So lwgng . .
trinh (dong) (dong)
1  [Song chin rac 1 (cai) 3.000.000 3.000.000
2  [Pia phan phdi khi 41(dia) 200.000 8.200.000
Hé thong van , dudng
3 , 40.000.000 40.000.000
ong ,cac loai phu kién
Van chuyén, la‘ip dat,
4 . 40.000.000 40.000.000
hudng dan van hanh
Mang rang cua & bé .
5 4 (cai) 300.000 1.200.000
UASB
Mang riang cua & bé »
6 , 1 (céi) 500.000 500.000
lang 2
Tam chan khi ¢ bé ,
7 8 (tam) 2.700.000 21.600.000
UASB
Tam hudng dong & bé ,
8 4 (tam) 2.700.000 10.800.000
UASB
Pau dot khi biogas ¢ .
9 , 1 (céi) 225.000.000 225.000.000
beUASB
10 Nip bé UASB 2 (cai) 700.000 1.400.000
11 |Gian quay 6 bé lang 2| 1 (céi) 40.000.000 40.000.000
May nén khi ¢ bé -
12 . 2 (cai) 1.500.000 3.000.000
dicuhoa
My nén khi & bé .
13 2 (cai) 11.000.000 22.000.000
Aerotank
14 Bom chim ¢ ho thu 2 (céi) 12.000.000 24.000.000
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gom
15 | Bom nudc thai 4 (céi) 10.000.000 40.000.000
16 | Bombun tudn hoan | 2 (cai) 8.500.000 17.000.000
17 Bom bun ¢ bé lang | 2 (cai) 8.500.000 17.000.000
18 [Bom bun du 1 (céi) 2.500.000 2.500.000
19  [Bom nuéc tach bun 1 (céi) 2.500.000 2.500.000
20  [Bom bun xa 1 (céi) 10.000.000 10.000.000
Day dan dién, linh
21 kién PVC bao vé day 6.000.000 6.000.000
dién
Tong cong 535.700.000

Tong chi phi dau tu cho cic hang muc cong trinh :

P = 1.943.072.500 + 535.700.000 = 2.481.02 2.500 (d)

o Chi phi dién

Véi s6 lugng bom hoat dong, nhu cau thap sang va sinh hoat udc tinh
dién nang tiéu thy 1a 1.000 kw/ngay

Gia cung cip dién cong nghiép 1a 5000 ddng/kw

Vay chi phi dién nang cho mdt ngay van hanh la

T4 = 1.000%5.000= 5.000.000 (dong/ngay) = 1.825.000.000 (dong/nim)

o Chi phi dung nudc

Mirc tiéu thu nude trong nha may bia van hanh tot (nhitng nha may ma
tiéu hao nang lugng va 6 nhiém & muc thap nhat) nam trong khoang 4--10 hi/hl
bia (1 hl bia = 100 lit bia) Cong suat nha may 300m*/ngay.dém can dung
khoang 1200 +3000m® nuéc Chon 2000m*

Gi4 cung cip nude cho nha may 1a 5.000 dong

T,=2000 x 5.000 = 10.000.0000(d6ng/ngay) = 3.650.000.000 (dong/nim)

Sv: Nguyén Thi Vigt Huwong — MT1701 63



KHOA LUAN TOT NGHIEP

TRUONG PHDL HAI PHONG

Chi phi dung héa chit trong qué trinh van hanh hé thdng

_ Thanh tién
) , , Gia thanh
Tén So luong Don vi (vnd/kg)
(vnd/kg)

Clo 10 kg/ngay 50.000 500.000
Acid 15 kg/ngay 8.000 120.000
Kiém 15 kg/ngay 10.000 150.00
Tong cong 770.000

Vay chi phi sir dung hoa chét trong 1 nam:
The=770.000 x 365 = 281.050.000 (d)
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KET LUAN

Nudéc thai san xuat nha may bia cong suat 300 m*/ngay dém cé dic tinh
cha yéu 1a cac chat hiru co d& phan huy sinh hoc (COD = 2850 mg/l; BODs5
=1750 mg/l; SS = 400 mg/1). Do d6 ap dung phuong phap xur 1y sinh hoc hiéu
khi Aeroten két hop cac phuong phap co hoc 1a phwong 4n phit hop va wu diém
hon ca.

Qua qua trinh thuc hién tinh toan thiét ké hé théng xur 1y nudc thai nha
may san xuét bia cong suat 300 m*/ngay dém thi cac cong trinh don vi dugc thiét
ké nhu sau:

1. Song chin rac véi chiéu rong 0,4 m. Co6 tac dung giir lai cac thanh
phén rac c6 kich thudc 16n, ddm béo an toan va diéu kién lam viéc thuan lgi cho
ca hé théng xir Iy nude thai.

2. Him tiép nhan v6i thé tich cong tac 1a 37,5 m°. C6 tac dung gilip cic
cong trinh don vi phia sau khong phai thiét ké am sau trong dat.

3. Bé diéu hoa véi thé tich xay dung 13 50,88 m°. C6 tac dung didu hoa
lru lwong va ndng d6 chat hiru co, tranh cin lang

4. Bé UASB véi dién tich xdy dung 1a 72,7 m3. Cé tac dung gidam COD
va BOD, nham ning cao hiéu qua xt Iy ctia bé Aerotank

5. Bé Aerotanks voi dién tich xay dung 1a 105,6 m3. Cé tac dung xu 1y
triét d¢ COD, BOD ctia nuéc thai.

6. Bé ling 11 v6i dién tich xdy dung 1a 48 m°. C6 téc dung thu hdi va
giam lugng bun hoat tinh va cac chét ran lo limg ra khoi nude thai.

7. Bé khur tring véi dién tich x4y dung 1a 8 m3. Co tac dung pha huy,
tiéu diét cac vi khuan gdy bénh chua hay khong thé huy bo trong cac cong trinh
xu 1y phia trudce.

So b tinh toan chi phi cho thdy gi4 thanh xay dyng hé thong la
2.481.022.500 ddng. Chi phi nudc 3.650.000.000 (d6ng/nam) V&i chi phi sir
dung hoa chét 12 281.050.000 ddng/m>nam.

Chi phi nay twong d6i phi hop véi cac nha may bia hién nay sé& gitip cho cac

nha may bia thyuc hién t6t cong cudc bao vé moi truong va phat trién bén ving.
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