BO GIAO DUC VA PAO TAO
TRUONG PAl HQOC DAN LAP HAI PHONG

1SO 9001:2015

KHOA LUAN TOT NGHIEP

NGANH: MOI TRUONG

Sinh vién : Nguyén Ha Chi
Giang vién hwéng dan : ThS.Nguyé&n Thi Mai Linh

HAI PHONG — 2018



BO GIAO DUC VA PAO TAO
TRUONG PAl HQC DAN LAP HAI PHONG

TINH TOAN THIET KE HE THONG XU LY NUOC THALI
NHA MAY SAN XUAT BIA, CONG XUAT 500m* /NGAY PEM

KHOA LUAN TOT NGHIEP HE PAI HQC CHINH QUY
NGANH: MOI TRUONG

Sinh vién : Nguyén Ha Chi
Giang vién hwéng din : ThS. Nguyén Thi Mai Linh

HAI PHONG - 2018




BO GIAO DUC VA PAO TAO
TRUONG PAI HOC DAN LAP HAI PHONG

NHIEM VU PE TAI TOT NGHIEP

Sinh vién: Nguyén Ha Chi Ma SV: 1412301010
Lép: MT 1801 Nganh: Moi truong

Tén dé tai: Tinh toan thiét ké hé thdng xt Iy nude thai nha mdy san xuét bia,
cong suit 500m*/ngay dém



NHIEM VU PE TAI

1. Noi dung va cidc yéu cau can giai quyét trong nhiém vu dé tai tot
nghiép ( vé Iy luan, thuc tién, cac s6 liéu can tinh toan va cic ban vé)



CAN BQ HUONG DAN PE TAI TOT NGHIEP

Nguwoi hwéng din thir nhat:

Ho va tén: Nguyén Thi Mai Linh

Hoc ham, hoc vi: Thac si

Co quan cong tac: Truong Pai hoc Dan 1ap Hai Phong
No6i dung huéng dan: Toan bd khoa luan

Ngudi huéng din thir hai:

Dé tai t6t nghiép duoc giao ngay 11 thang 6 nim 2018

Yéu cau phai hoan thanh xong truéc ngay 30 thang 8 nim 2018

ba nhan nhiém vu DPTTN ba giao nhiém vu PTTN
Sinh vién Nguoi hwéng dan
Nguyén Ha Chi Th.S Nguyén Thi Mai Linh

Hai Phong, ngay thang nam 2018

Hiéu truwéng

GS.TS.NGUT Tran Hitu Nghi



PHAN NHAN XET CUA CAN BQ HUONG DAN

1.Tinh than thai d¢ cua sinh vién trong qua trinh lam deé tai tot nghiép:
2.Panh gia chat lwgng ctia khoa luan (so véi ndi dung yéu cau da deé ra trong
nhiém vu D.T. T.N trén cac mat ly luan, thyuc tién, tinh toan so li¢u...):

.........................................................................................

Hai Phong, ngay thang nam 2018
C4n bd hwéng din
(Ky va ghi ro ho tén)

Ths. Nguyén Thi Mai Linh



LOI CAM ON

Trong suét thoi gian hoc vira qua, em di dugc cac thay co trong khoa Mbi
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KHOA LUAN TOT NGHIEP TRUONG BPHDL HAI PHONG

MO PAU

Hién nay, nganh cong nghiép san xuat bia di va dang phat trién manh trén thé
gi6i ciing nhu tai Viét Nam. Tro thanh mot trong nhimg nganh cong nghiép hang dau
dem lai gia tri kinh t& cao cho nén kinh té thé gi¢i noi chung cling nhu tai Viét Nam
né6i riéng. Tuy nhién, cung vai toe do phat trién nhanh va manh cta nganh cong nghiép
bia d4 mang lai rat nhiéu loi ich vé kinh té thi nganh cong nghiép bia ciing dem lai
khong it cac van dé vé moi truong cho méi trudng ty nhién.

Trong qua trinh hoat dong san Xuat, ngoai tao ra san pham 1a bia thuong pham,
con phat sinh mot legng 16n chat thai, trong d6 dic biét 1a nude thai. Miac du, hién nay
cac nha may bia duoc xay dung thi déu quan tAm dén viéc xay dung dong bd hé théng
xir Iy nudc thai san xuat. Tuy nhién do mot s6 van dé khach quan ciing nhu chi quan:
chua xdy dung xong, cong suat xir Iy khong dam bao, hé thong xay dung khong dong
bo, chat lwong nuéc thai dau ra khong dat tiéu chuan, yéu té kinh té. Do vay, hién nay
c6 mot s6 nha may bia da thai tryc tiép nudc thai chua qua xir 1y ra méi truong gay ra
cac tac dong Xau dén my quan cho maéi trudng xung quanh ciing nhu chat luong cudc
séng caa ngudi dan xung quanh.

Vi vy nén viéc thiét ké mot hé thdng xir Iy nuéc thai cho nha may bia dé phan
nao han ché duoc nhiing tac dong xau do cac nha may bia mang lai cho méi trudng
hién nay cang trd nén can thiét. Day 1a 1y do em da chon dé tai « Tinh todn, thiét ké hé
thong xir Iy nuedc thdi nha mdy san Xudt bia cong suat 500m®/ ngdy dém” lam dé tai
khoa luan tbt nghiép cia minh, véi mong muén gbp mét phan coéng sic ciia minh vao

viéc bao vé moi trudng nganh cong nghiép san xuat bia.

Sinh vién: Nguyén Ha Chi - MT1801 1
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CHUONG 1 : TONG QUAN VE NGANH BIA VA QUA TRINH
SAN XUAT BIA

1.1 Téng quan vé nganh bia [1,2 17]
1.1.1 So lwgc vé bia

Bia 1a mot trong nhiig d6 uéng lau doi nhat ciia con ngudi. Cac phat hién khao
¢ hoc gan day cho thay nguoi dan Trung Qudc da u nhig dd udng c6 con 1én men
vao khoang 7000 nam TCN trén quy mé nho lé. Mot s6 nha khoa hoc cia My va Nga
dd ching minh ring nAm men tao nén cac enzym va cac enzym ndy cé kha ning
chuyén héa dudng thanh ancol, axit va CO, d6 la cac thanh phan quan trong cua bia.

Trong bia ¢6 vitamin By, B, va cac axit amin rat can thiét cho co thé. Trong
100ml bia 10% chat khé ¢6 2,5 — 5 mg vitamin B;, 35- 36 mg vitamin B,. Chinh vi vay
tir 1au bia d thanh thirc udng quen thudc caa nhiéu nguoi.
1.1.2 Tinh hinh san xuit tiéu thu bia trén thé gioi

Péi v6i cac nude co nén cong nghiép phat trién, doi sdng kinh té cao thi bia
duoc stir dung nhu mot thr giai khat thong dung. Hién nay, thé giéi co trén 25 qudc gia
san xuat véi san luong trén 195 ty lit/nam trong d6 Trung Quéc 1a qudc gia san xuét
bia 16n nhat thé gioi véi 46 ty lit trong nam 2016, hon gap do6i Hoa Ky - qudc gia xép
thur 2.

SAN LUQNG BIA THE GIOI

W Khac

B T&y Ban Nha
B Anh

B Nhat

B Mexico

M Brazil

B Nga

| Falils

My

B Trung Quéc

2006 2008 2010 2012 2013 2014 2015 2016

Hinh 1.1 San lwong bia thé gi6i giai doan 2006- 2016

Sinh vién: Nguyén Ha Chi - MT1801 2
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Bang 1.1 Tinh hinh tiéu thu bia tai 1 s6 quoc gia trén thé gioi

Trung Quoc 40.3 1 Ha Lan -3.8 14 12
Mg -38 2 2 Thai Lan 384 15 14
Brazil 487 3 4 Han Qudc 251 16 20
Birc -11.2 4 3 Phap 252 17 22
Mexico 2.7 3 & |AnBo _ 18 _
HNga =187 i 5 Bi 14.7 14 18
Mhét -14.1 7 7 Ukraina 1748 20 13
Vigt Nam 238.8 a 24 |Cdng hoa Séc 0.4 21 16
Anh =217 g a Canada -18.2 22 14
Ba Lan 314 10 10 Venezuela -17.3 23 15
Tay Ban Nha 7.0 11 g Colombia 5.5 24 21
Ham Phi 241 12 11 Argentina _ 25 _
Higeria _ 13 _

San xuét bia da tro' thanh mot nganh cong nghiép quan trong déng vai trd quan
trong trong sy ting truong cua kinh té thé gioi. Khong ndm ngoai quy luat phat trién
ctia nganh bia trén thé gioi hién nay, nganh cong nghiép san xuat bia tai Viét Nam
cling d4 va dang c6 nhimg budc phat trién I6n, dong gop dang ké cho kinh té qudc déan.
1.1.3 Tinh hinh san xuit va tiéu thu bia & Viét Nam

Nganh san xuat bia & Viét Nam giit mot vai tro quan trong trong phat trién kinh
té va xa hoi ciia dat nuéc. Trong nhimg nim qua nganh bia da dong gop dang ké cho
ngan sach Nha nuéc. Theo s liéu cua Tong cuc Thué, nam 2016 nganh bia d nop
ngan sach trén 45 ngan ty dong.

Theo s liéu cia Bo Cong Thuong nam 2017 san lugng bia cac loai dat 4000,6
triéu lit, tang 5,65% so v&inam 2016.

Bang 1.2 San lwgng bia tai giai doan nam 2014 - 2017

Nam San lugng (triéu lit)
2014 3.140

2015 3464,50

2016 3.786,70
2017 4.000,60

Theo quy hoach phat trién cta nganh bia, ruegu , nudc giai khat Viét Nam dén
nam 2025, tim nhin dén nam 2035 dugc Bo Cong Thuong phé duyét hdi thang 9/2016,

Sinh vién: Nguyén Ha Chi - MT1801 3
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muc tiéu dit ra cia nganh a san xuat duoc 4,1, ty lit trong vong 4 nim t&i va sé ting
1én 4,6 ty lit vao nam 2025, nam 2035 1a 5,6 ty lit.
Hién nay Viét Nam c6 4 cong ty 1on trong nganh san xuét bia.

Bang 1.3 Mgt s6 cong ty 16n trong nganh san xuat bia tai Viét Nam

Tén cong ty Thwong hi¢u chinh Tﬁ-ng -cﬁng suat n%lﬁ may
tai Viét Nam ( triéu lit)
Sabeco Saigon Export,Saigon Lager, Saigon 1800
Specical, 333
Heineken Heineken, Tiger, Tiger Crystal, Larue, 950
Strongbow
Habeco Bia Ha Noi 800
Carlsberg Huda, Huda Gold, Halida, Tuborg 425

Theo nhitng thong tin cong b trude d6 lwong bia rugu trung binh st dung trén
thé gisi khong ting trong 10 nim qua, trong d6 & Viét Nam lai ting theo duong thang
dung. Bo Y Té da timg thong bao murc do tiéu thu bia cua nguoi Viét Nam trong 10
nam tro lai day tang gap 2 1an. Dy bao dén nam 2025 s& ting dén 7lit/ngudi/nam.

1.2 Quy trinh san xuit bia
So dd cong nghé san xuat bia [3]

Sinh vién: Nguyén Ha Chi - MT1801 4
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Hinh 1.2 So d6 cong nghé san xuat bia kém dong thai
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Thuyét minh quy trinh cong nghé

Nguyén liéu Malt va gao dugc xay, nghién muc dich 1am ting sy tiép xtc voi
nudc dé chuyén hoéa nhanh hon. Sau d6 gao dugc dua va cong doan hd hoéa.

Cho Malt va ho hoa di nau — duong hoa, bd sung thém nuéc mém dé khong bi
chay, tai cong doan nay duoc thém cac chat phu gia. O phan doan san xut dudong hoa
thuong duoc bd tri cac loai thiét bi: thiét bi phdi tron, thiét bi duong hoa, thiét bi loc,
thiét bi dun dich dudng,..Mang duong hoa di loc dich duong, trong qué trinh loc tao
ra ba Malt. Khi loc xong ta dua sang néu hoa. Trong qua trinh nau ta can cung cap
thém hoa va hoi nugc. Sau d6 lam lanh nhanh véi nuée 1°C va Glycol, ddng thoi xay
ra qua trinh 1én men chinh phu cta san pham. Trong qué trinh 1én men phai suc
khi,thém men giéng dé qu4 trinh 1én men nhanh hon. Khi CO, tao ra duoc thu hoi dé
sir dyung trong qua trinh bdo hoa khi CO,. Cong doan 1én men két thuc 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, déng thung ra san pham va dua di phan phdi
trén thi truong.

1.3 Nguyén, vat liéu trong qua trinh san xuét bia [3]
a. Nwoc

Do thanh phan chinh cta bia 1a nuéc (chiém tir 80 — 90%) nén ngudn nudc va
dic trung ctia nd anh huoéng rat 1on t6i dic trung cta bia. Nhiéu loai bia chiu anh
huong hoic tham chi duge xac dinh theo dic trung ctia nudc cap quy trinh san xuat
bia. Miac du anh huéng cua nd ciing nhu 1 tac dong twong hd caa cac loai khoang chat
hoa tan trong nudc duoc sir dung trong san xuat bia 1a kha phac tap, nhung theo quy
tic chung.

Nudc sir dung trong cong nghé san xuét bia dugc chia thanh 2 loai:
= Nudc céng nghé : La nudc tham gia truc tiép vao quy trinh céng nghé ( nhu
ngam dai mach, ndu malt, loc dich nha, 1én men, cong doan chiét rét,...) tao nén
san pham cudi cung. Thanh phan va ham luong cia ching anh huong rat Ion
dén quy trinh cong nghé va chét lrong bia thanh phan.
= Nudc phi cong nghé : La nude khong tham gia truc tiép trong thanh phan cua
san pham nhung rat can thiét trong quy trinh san xuat va cling anh huéng dén

chat lugng caa san pham cudi cung. Nudc nay duoc sir dung vao nhidu muc
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dich khac nhau: cap cho néi hoi, vé sinh thiét bi, vé sinh nha xuéng, thanh

trung,...

Thanh phan va ham luong cac chét co trong nudc anh huong rat 16n dén quy
trinh cong nghé va chét lugng san pham.

Chinh vi vy nuéc ding trong quy trinh san xuat bia déu duogc xir Iy dé dap ung
cac yéu cau nhat dinh sau dé ¢am bao cho chat lugng cua bia cling nhu hiéu qua cho
ting giai doan san xuat.

Bang 1.4 Cac chi tiéu ciia nwéc CAp trong cong nghé san xuat bia

STT Chi tigu Yéu cau
1 Mau sic Trong sudt, khong mau
2 Mui vi Khoéng mui, khong vi
3 pH 6,5+7.5
4 Vi khuan duong rudt Ecoli <20 t& bao/lit
5 D¢ cting <10°H
6 Ham luong mudi CO5~ < 30mg/lit
7 Ham lugng Clo 75 +150mg/lit
8 Ham luong mudi Mg 2mg/lit
9 Ham luong CaSO, 1 + 150mg/lit
10 Ham lwong sat < 0,3mg/lit
11 Vi sinh vat hiéu khi < 100 té bao/lit
12 Kim loai nang Khoéng co

Muc tiéu thu nuéc trong nha may bia van hanh tét ( nhitng nha may tiéu hao
ning luong va 6 nhiém & muac thap nhat) nam trong khoang 4 + 10hl/hl bia (Lhetolit
bia =100 lit bia).

2. Malt

Malt 14 hat dai mach duoc nay mam trong diéu kién nhan tao. Hat dai mach
duoc ngam trong nudc, sau d6 duoc tao moi trudng thich hop dé thich hop cho viéc
nay mam. Qua trinh ndy mam maot lugng lon enzyme xuét hién va tich tu trong hat dai
mach nhu: enzyme amylaza, enzyme protaza. Cac enzyme nay la cac nhan té thuc hién
viéc chuyén cac chét trong thanh phan hat dai mach thanh nguyén liéu ma ndm men c6

thé sur dung dé tao thanh san phém la bia, khi hat dai mach da nay mam, nguoi ta dem
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say kho & nhiét d6 cao, trong thoi gian ngan tiy theo nhiét do sdy ma ta thu dugc cac
loai malt khac nhau : malt vang sdy & nhiét do 80°C, malt socola say & nhiét do 100°C.
Bang 1.5 Cac thanh phan chinh trong Malt khé

Thanh phan Ty lé Thanh phan Ty lé

(%) (%)
Tinh bot 58 buong khir 4,0
Pentose hoa tan 1 Protein ( n* 6,25) 10
Heoan va pentozan khong tan 9,0 Protein hoa tan 3,0
Xenlulose 6 Chat béo 2,5
sacarose 5 Chat tro 2,5

Pé co thé bién doi tir malt thanh bia phuc vu cho doi séng con ngudi thi malt s&
dugc dem di 1én men. Yéu td dong vai tro quyét dinh trong qua trinh 1én men chinh 1a
men bia (nAm men).

3. Men bia ( nAm men)

Men bia 1a cac vi sinh vét c6 tac dung 1én men duong. Céc gibng men bia cu
thé dugc lya chon dé san xuat cac loai bia khac nhau, nhung c6 2 gidng chinh 1a men
ale (Saccharomyces cerevisiae) va men lager (Saccharomyces uvarum) va nhiéu giéng
khac tily vao loai bia san xuat. Men bia s& chuyén hoa dudng thu duoc tir hat ngii cdc
va tao ra con va cacbon dioxit (CO,).

4. Hoa bia ( Hublon)

Hoa bia 1a thuc vat dang day leo (Humulus lupulus), séng 1au nim (30 — 40
nam), ¢ chiéu cao trung binh tir 10 — 15m. Hoa bia ¢6 hoa duc va hoa céi cho ting
cay. Trong san Xuat bia chi sir dung hoa cai chua thu phan. Hoa bia c6 thé dung ¢ dang
twoi,nhung dé bao quan dugc 1au va d& van chuyén, hoa dugc siy khé va ché bién dé
gia tang thoi gian bao quan va str dung.

Bang 1.6 Thanh phan cia hoa bia

Thanh phan Ham hrong(%)
Nuéc 10-11
Nhuya dang tong so 15- 20
Tinh dau 0,5-1,5
Tanin 2-5
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Pectin 2
Protein 15-17
Lipit va sap 3
Chét tro 5-8
Monosaccarit 2
Xenluloza, lignin va cac chat khac 40-50
Amino axit 0,1

1.4 Céc chit phu gia trong san xuit bia

Tuy theo yéu cau ky thuat ma nguoi ta chon nhiing chat phu gia khac nhau va sir

dung chung véi ham luong khac nhau. Céc chit nay duoc chia 1am 2 nhém chinh.

/7
£ %4

Nhém tham gia truc tiép: Gom tit ca nhitng nguyén liéu va hoa chit c6 mit
trong thanh phan caa san pham véi sy kiém soat chat ché ¢ ham luong cho
phép.

Céc hoa chét xtr 1y do cang, diéu chinh do kiém cua nuéce cong nghé nhu HCI,
Aly(S0,)3.16H,0, CaSO0,,...

Céc loai hoa chat dua vao dé ngan chin qua trinh oxy héa nhiing thanh phan
trong bia nhu acid ascorbic, H,0,,...

Céc hoa chat dung dé diéu chinh pH nhu: H,SO,, acid lacic,...

Chét tao mau cho bia: caramen

Nhom phu gia gian tiép : Nhom nay gdm tat ca cac nguyén lidu va hoa chat
duogc st dung trong quy trinh cong nghé nhung khong dugc phép c6 mit trong
san pham.

Cac bot trg loc : PVPP, kizelgua,...

Céac héa chat dé vé sinh thiét bi, vé sinh phan xudéng nhu: H,SO,, KMnO,,
NaOH.

Céc chat duoc dung nhu chét lam lanh nhu: NHj, glycol, nuéc mudbi.

1.5 Ning lwong trong san xuét bia
1.5.1 Pién

Dién tiéu thu cho nha may bia van hanh tt trung binh tir 8- 12 kwh/hl, phu

thudc vao qua trinh va dic tinh cia san pham.
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Céac khu vyc tiéu thu dién niang 1a: khu vuc chiét chai, may lanh, khi nén, thu
h6i CO,, xtr Iy nudc thai, diéu hoa khong khi, cac khu vuc khac nhu bom, quat, dién
chiéu sang.

1.5.2 Nhiét

Dién tiéu thu cho nha may bia van hanh tdt trung binh tir 8 dén 12 kwh/hl, phu
thudc vao qua trinh va dic tinh cua san pham.

Tiéu hao nang lugng trong nha may bia phu thugc vao dac tinh ciia nha may
nhu qué trinh cong nghé, phuong phap dong goi san pham, ky thuat va loai thiét bi
thanh trang, cong nghé xu 1y san pham phu .

Céac qua trinh tiéu hao ning lwong trong nha may bia bao gébm: Nau va duong
hoa, nau hoa, hé thdng vé sinh (CIP) va tiét trung, hé théng rira chai, hé thong thanh
tring bia. Trong d6 tiéu thu nhiét nhidu nhét 1a ndi hoa chiém 30 - 40% tong lwong hoi
dung trong nha may.

1.6 Cac ngudn thai phat sinh trong qua trinh san xuit bia va anh huéng dén méi
trweong va suc khée con nguwoi
1.6.1 Khi thai

Khi CO, sinh ra trong qué trinh 1én men duoc thu hoi dua vao may nén dé tai sir
dung lam bao hoa CO, trong bia, phan du dugc déng vio cac binh chira va ban ra thi
truong.

Cac khi thai sinh ra tir khu vuece 10 hoi.

Trong nha may st dung dau DO dé dbt nén cac khi thai sinh ra tir 1o dét gom
SO,, NO,, CO,,...

Céc khi NHs, glycol c6 thé sinh ra khi hé théng may 1am lanh bi ro ri.

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

Tuy nhién tai lwong bui & day rat kho ude tinh phu thudéc nhiéu vao cac yéu tb
nhu loai nguyén liéu, 46 4m caa nguyén liéu, tinh trang/tinh ning cua thiét bi may
moc. .. Nhiét téa tir qua trinh nu, ndi hoi (ngudn nhiét rat 16n) va tir hé théng lam lanh
(ngudn nhiét lanh) va tiéng on do thiét bi san xuit (may bom, mdy lanh, bing
chuyén...) anh huong truc tiép dén suc khoe cia cong nhan va méi trudng xung
quanh.

1.6.2 Chat thai rin

= Céc bui nguyén liéu tir khau xay, nghién ...
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» Ba bia, ba hoa duoc thu gom.
= Men bia.

= Chaivag, lon hong.

= Bao bi plastic, gidy hong.
= Réc sinh hoa, bun nao vét cong rinh, bun hoat tinh tir khu xir Iy nuéce .
Bang 1.7 Lwong chit thai rin phat sinh khi san xuat 1 hectolit bia va tac

dong dén méi truong

Chatdnhiém | Ponvi | Lwong Tac dong
B3 hém kg 21427 O nhiém nguédn dat, nudc, giy mui khé chiu
Nam men kg 3+4 O nhiém nguon dat, nude, gdy mui khé chiu
Vo chai vo kg 0,9 Gay tai nan cho ngudi van hanh
Bun hoat tinh kg 0,3+0,4 | O nhiém nguodn nuédc, dat, gy mui khé chiu
Nhin, gidy kg 1,5 O nhiém nguén nude, dat, gy mui khé chiu
Bot tro loc kg 0,2+0,6 O nhiém nguodn nuée,dat, gdy mui kho chiu
Plastic kg 0.4+0,6 Tai lugng chat thai ran cao, bai chira I6n
Kim loai kg 0,4+0,6 Tai luong chat thai ran cao, bai chta Ion

1.6.3 Nuwoc thai
San xuat bia 1a mot trong nhimg nganh cong nghiép doi hoi tiéu ton mot lugng
I6n nudc cAp cho muc dich san xuat, vi thé s& thai ra mot lwong 16n nudce thai. Cu thé
nhu
= Nudc lam lanh, nuéc ngung day 1a ngudn nudc thai it hoic gan nhu khong
giy 0 nhiém nén c6 kha nang tuan hoan sir dung lai.
= Nudc thai tir cong doan nau - duong hoa
- Nudc thai trong qua trinh rira bi sau niu
- Nudc thai do vé sinh ndi ndu gao, malt, hoa, vé sinh thiét bi loc dich duong
va thiét bi tach ba.
Dac tinh ctia nudc thai nay ¢6 mace do 6 nhiém rit cao, c6 chira bi hoa, ba malt,
tinh bét, cac chat hiru co, tanin, chit ding, chat mau, ...
»  Nudc thai tu cong doan 1én men
Nudc vé sinh tir cac thung 1én men, thung chira, duong 6ng, san nha,... co6 chura

ba men, bia can va cac chat hiru co.
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Nudc thai tir cong doan hoan tat san pham: Loc, bao hoa CO,, chiét chai, déng
nap, thanh tring. Nudgc thai chu yéu tir cong doan nay cha yéu 13 nuéc vé sinh
thiét bi loc, nuéc rira chai va téc chira. Py ciing 1a mot trong nhimg dong thai
c¢6 6 nhiém lon trong san xuat bia.

Nudc thai tir giai doan nay cé chtra bot tro loc, ba men, bia con lai tir bao bi tai
sir dung, bia roi vii trong qua trinh chiét,...

Nudc rira san cac phan xudng, nudc thai tir qua trinh 1am sach ndi hoi, nudce tir
hé théng lam lanh c6 chira ham lwgng Chlorit cao.

Bén canh nudc thai tir qua trinh san xuat con mot ngudn khac d6 1a nuée thai tir
cac hoat dong cua cong nhan nhu: nudc thai tir nha vé sinh, nudc thai tir nha
bép. Nudc thai nay cha yéu chira cac chat gay 6 nhiém BOD, COD, SS, N, P, vi
sinh vat & miic trung binh, néu nudc thai nay khong duoc xu 1y thich hop ciing
s& gy ra tac dong xau dén moi truong.

Mot ngudn khac d6 1a nude mua chay tran. Nude mua chay tran ¢ thé cuén
theo chat thai trong qua trinh san xuat khac nhu cin dau, dat cat, rac thai...
Ngudn nudce nay c6 thé duoc coi 1a ngudn nude quy udc sach va cho phép xa
truc tiép vao ngudn thai sau xu 1y.

Bang 1.8 Pic trung nwéc thai cia nganh cong nghiép san xuit bia

Nuwdéc thai QCVN 40: 2011/ BTNMT
Stt Chi tiéu Ponvi | truwéc khi xi
" Cot A CétB
1 pH mg/I 6-95 6-9 55-9
2 BODs mg/I 700 — 1500 30 50
3 COD mg/I 850 — 1950 75 150
4 SS mg/I 150 - 300 50 100
5 Tong Nito mg/I 15— 45 20 40
6 | Tong Photpho mg/l 49-9 4 6

Ghi chu: Cot A quy dinh gia tri C caa cac thong sd 6 nhiém trong nuéc thai cong

nghiép khi xa vao nguén nudc duge dung cho muc dich cip nudce sinh hoat.

Cot B quy dinh gia tri C cta cac thong sb 6 nhiém trong nudc thai cong nghiép

khi xa vao ngudn nudc khong dung cho muyc dich cap nudéc sinh hoat.
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o Anh huong Ciia niedc thdi san Xudt bia dén méi truong va con nguoi

- Gay hién tugng tao nd hoa trong nudc.

- Giam nong do oxi trong nudc:

+ C4va tom, cac sinh vat sdng trong nudc chét hang loat.

+ Gay mui hoéi tanh kho chiu cho con nguoi.

- Giam sy 1am sach ty nhién trong dat.

- Thanh phan hitu co gdy 6 nhidm trong nudc thai cua san xuét bia bao gom
protein va amino axit tir nguyén liéu va nam men, hydrat cacbon (dextrin va dudng)
cling nhu pectin tan hodc khéng tan, axit hiru co, ruou... tir nguyén liéu va san pham
roi vai.

- Céc chi tidu dic trung ctia nudce thai bia thudng vuot rat nhidu 1an quy chuan
Viét Nam, néu khong dugc xir Iy trudc khi thai ra méi trudng thi day sé 1a ngudn gay

anh huong tiéu cuc dén moi truong va sic khoe con nguoi.
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CHUONG 2 CAC PHUONG PHAP XU LY NUOC THAI NGANH
SAN XUAT BIA

Trong xu Iy nudc thai nganh cong nghiép san xuat bia ¢ thé ap dung 4 phuong
phép xtr ly
- Phuong phap co hoc
- Phuong phap hoéa ly
- Phuong phéap hoa hoc
- Phuong phap sinh hoc
2.1 Phwong phap co hoc

Phuong phép xir 1y co hoc sir dung nham muc dich tach cac chat khong hoa tan
va mot phan cac chat ¢ dang keo ra khoi nudc thai. Nhitng cong trinh xir Iy co hoc bao
gom:

Song chan rac : Chan giir cac can ban co kich thudc 16n nhu: gidy, co, rac,...
duoc goi chung 1a rac. Rac duoc chuyén téi may nghién nho, sau d6 chuyén tgi bé hay
can. Song chan rac gdm céc thanh dan xép canh nhau, khoang cach giira cac thanh dan
goi la khe hé.

Bé ling cat: tach cac chat ban vo co co trong lwong riéng 16n hon nhiéu lan so
V6i trong lwong riéng cta nudc thai nhu xi than, cat,... ra khoi nudc thai. Cat tir bé
ling dua di phoi kho. Cat sau khi phoi kho thuong duoc st dung cho muc dich xay
dung.

Bé vét dau mé& : thudng duoc ap dung khi xir Iy nudc thai chia dau ma (nude
thai cong nghiép), nham muc dich tach cac tap chat nhe. Ddi v6i nudce thai sinh hoat
khi ham lwong dau m& khong cao thi viéc vét dau thuc hién & ngay bé lang nho thiét
bi gat chat noi.

Bé ling: bé ling tach cac chét lo limg c6 trong lwong riéng khac véi trong
lwong riéng khac vai trong luong ctua nudc va bot ndi s& duge cac thiét bi co hoc thu
gom va dua dén khu vuc xir 1y.

Bé loc: nham tach cac chét & trang théi lo limg kich thuéc nho bang cach cho
nuéc thai di qua 16p loc dac biét hoac qua lop vat liéu loc, st dung chi yéu cho cac

loai nudc thai cong nghiép.
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Pé tang hiéu suat cong tac cla cac cong trinh xtr 1y co hoc c6 thé dung bién
phap thoang gi6 so bd, thoang gi6 dong tu sinh hoc, hiéu qua xu 1y dat té1 75% theo
ham lugng chét lo limg va 40- 45% theo BOD:,

2.2 Phuong phap hoa ly

Phuong phép hoa 1y thuong ap dung dé xir Iy nuéc thai 1a hip thy, tuyén noi,
trao doi ion, trich ly, ...

. Phuong phap hap phu : phuong phap nay duoc sir dung dé loai bo cac
chat hoa tan trong nudc ma phuong phap khac khong loai bo duoc vai ham luong rat
nho. Cac chat hap phu thuong dung 13 than hoat tinh, dat sét hoat tinh, keo nhom,...

. Phuong phap tuyén ndi: La phuong phap dung dé loai bo cac tap chét ra
khoi nudc bang cach tao cho chiing kha nang dé noi 1én mat nude khi bam theo céac bot
khi.

Tuyén ndi c6 thé dit & giai doan xir Iy so bo (bac 1) trude khi xir Iy co ban
(bac 11) - bé tuyén noi co thé thay thé cho bé lang, trong day chuyén noé dung trudc
hoic sau bé ling, dong thoi ciing c6 thé ¢ giai doan xtr 1y bo sung (hay triét dé - cap
[11) sau xtr 1y co ban.

. Trao doi ion :. La phuong phéap thu hdi cac cation va anion bang cac chat
trao d6i ion (ionit). Cac chét trao doi ion 1a cac chét ran trong tu nhién hodc vat liéu
nhya nhan tao. Chung khong hoa tan trong nudc va trong dung moéi hitu co, co6 kha
nang trao do6i ion. Cac chét trao ddi ion 13 cac chét ran trong tu nhién hodc vat liéu
nhya nhan tao.

2.3 Phuwong phap hoa hoc

Thuc chat ciia phuong phap xtr 1y hoa hoc 1a dua vao nudc thai chat phan (ng
nao dé dé gay tac dong vai cac tap chat ban, bién doi hoa hoc va tao cin lang hoic tao
dang chat hoa tan nhung khong doc hai, khong giy 6 nhiém moéi trudong. Theo giai
doan va muc do xur 1y, phuong phap hoa hoc s€ c6 tac dong tang cudng qua trinh xur Iy
co hoc hoic sinh hoc. Nhiing phan tng dién ra c6 thé 1a phan tmg oxy hoa - khir, cac
phan tng tao chat két tua hodc cac phan tng phan huy chéat doc hai. Phuong phép xir
Iy hoa hoc thudng dugc ap dung dé xur 1y nudc thai cong nghiép.

» Phuong phap trung hoa: Nudc thai ¢6 nhitng gia tri khac nhau, phuong phap
trung hoa ding dé dua moéi trudng nudc thai co chira cac axit vo co hodc kiém vé trang

thai trung tinh pH = 6,5 - 8,5 phuong phap nay c6 thé thuc hién bang nhiéu cach: tron
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lan nudc thai chira axit va nudc thai chira kiém véi nhau, hodc bo sung thém cac tac
nhan hoa hoc, loc nudc qua lop vat liéu loc co tac dung trung hoa,...

= Phuong phép oxy hoa- khir: Trong qua trinh oxy hoa, cac chat doc hai trong
nudc thai dugc chuyén thanh cac chét it doc hon va tach ra khoi nuéc thai. Qua trinh
ndy tiéu tén mot lwong I6n tac nhan hoa hoc, do d6 qué trinh oxy hoéa hoc chi duogc
dung trong nhimg truong hop khi cic tap chat gay nhiém ban trong nuéc thai khong
thé tach bang nhimg phuong phap khac. Pé lam sach nudc thai ¢ thé ding cac chét
oxy hoa nhu Clo ¢ dang khi va hoa long, dioxyt clo, clorat canxi, hypoclorit canxi va
natri, ozon, ...

= Oxy hoa bing Clo

Clo va céc chat co chira clo hoat tinh 1a chat oxy hoa théng dung nhat. Nguoi ta
st dung chung dé tach H2S, hydrosunfit, cac hop chat chira metylsunfit, phenol,
xyanua ra khoi nuéce thai.

Cac phan ung hoa hoc xay ra khi cho Clo vao nudc ( Clo hoa nudc).

Cl, + H,0 = HOCI + HCI

HOCI « H+ + OCI

Téng clo, HOCI1 va OCI duoc goi 1a clo tw do hay clo hoat tinh. Cac ngudn
cung cap clo hoat tinh con co clorat canxi (CaOCly), hypoclorit, clorat, dioxyt clo,
clorat canxi dugc nhan theo phan ang Ca(OH), + Cl, = CaOCl, + H,0

Luong clo hoat tinh can thiét cho mot don vi thé tich nu6c thai 1a: 10 g/m® dbi
v6i nudc thai sau xtr 1y co hoc, 5 g/m® sau xur 1y sinh hoc hoan toan.
2.4 Phuong phap sinh hoc

Pay la phuong phap dua vao sy séng va hoat dong ciia cac vi sinh vat dé oxy
hoa chat ban hitu co & dang keo va hoa tan ¢6 trong nudc thai.

» Nhiing cong trinh xtr 1y sinh héa phan thanh 2 nhom:

- Nhiing cong trinh trong d6 qu4 trinh xir 1y thuc hién trong diéu kién tu nhién.

- Nhiing cong trinh trong d6 qua trinh xir Iy thuc hién trong diéu Kién nhan tao.

Hai cong trinh nhan tao thuong xuyén dugc sir dung trong xu Iy nudc thai chaa
nhiéu chét thai hitu co 1a bé UASB va bé Aeroten.

e B& UASB

La mot bé xir 1y sinh hoc Ky khi, 4p dung qué trinh 1én men khi metan, dugc st

dung kha phd bién hién nay. Qua trinh gém ba giai doan:
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- Giai doan long hoa nguyén liéu dau dé vi khuan dé str dung céc chat dinh
dudng

- Giai doan tao thanh acid

Vi khuan

H,A cac acid htru co

- Giai doan tao thanh metan

Vi khuan
Cac acid hiru co CH,;+ CO,

e Cac yéu t6 anh huong téi hiéu suat qua trinh phan hiaty yém khi tao thanh
khi metan:

- Nhiét d6 :. Nhiét @6 thich hop ddi vai vi sinh vat vu 4m 1a 35 — 37°C con
dbi vai vi sinh vat wa nong 1a 55 — 60°C, nhu vay c6 thé dién chinh nhiét &6 cho qua
trinh khoang 42 — 43°C. Khi nhiét d6 dugi 10°C vi khuan tao metan hau nhu khong
hoat dong.

- Liéu Iugng nap nguyén liéu ( bun) va mirc 6 khudy tron.

- Tysd CIN :ty s6 tdi wu cho qua trinh 1a ( 25- 30)/1.

- pH :téiwu 6,5-7,5.

- dong vi khuan, thoi gian luu nude, khong chira cac hoa chat doc, dac biét 1a
kim loai nang.

San pham khi thuong c6 ham Iwong CH,4 vao khoang 65- 75%, CO, vao khoang
25-30% va luong nho cac khi khac. Luong bun tich tu duéi day bé duoc dinh ky xa ra
ngoai.

e B&é Aeroten

La cong trinh lam bang bé tong, bé tong cdt thép... voi mat bang thong dung 1a
hinh chit nhat. H3n hop bun va nuéc thai cho chay qua sudt chiéu dai caa bé. Bun hoat
tinh 13 loai bun x6p chira nhiéu vi sinh ¢6 kha ning oxy héa va khoang hoa cac chét
hitu co chtra trong nudc thai. Bé giir cho bun hoat tinh ¢ trang thai lo limg va dé dam
bao oxy dung cho qua trinh oxy hoa cac chat hitu co thi phai luén dam bao viéc thoang

gio.
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Thoi gian nude Iuu trong bé Aeroten khong 1au qua 12 gio ( thuong tir 4-8h).

Bé Aeroten dugc phén loai dua trén:

- Theo nguyén ly lam viéc

+ Bé aeroten thong thuong : bé aeroten xur 1y sinh hoa khong hoan toan va bé
aeroten xu ly sinh hoa hoan toan.

+ B¢ aeroten siic chir cao

- Theo so d6 cong nghé

+ Aeroten mot bac

+ Aeroten hai bac

- Theo ciu trac dong chay

+ Bé aeroten — day

+ Bé aeroten — tron

+ Bé aeroten kiéu hdn hop

- Theo phuong phap lam thoang

+ Aeroten lam thoang bang bom khi nén

+ Aeroten 1am thoang bang may khudy co hoc

+ Aeroten 1am thoang két hop

+ Aeroten lam thoang ap luc thap, tic 1a khong ding bom khi nén ma ding
quat gio.

Théng thuong giai doan Xt 1y sinh hoc tién hanh sau giai doan xir 1y co hoc. Bé
ling dat sau giai doan xtr 1y co hoc goi 1a bé lang I. Bé lang dung dé tach mang sinh
hoc (dit sau bé biophin) hoic tach bun hoat tinh (dat sau bé aeroten) goi 1a bé ling 1.
Trong truong hop xir 1y sinh hoc nudc thai bang bun hoat tinh thuong dwa 1 phan bun
hoat tinh quay trd lai (bun tuan hoan) dé tao diéu kién cho qua trinh sinh hoc hiéu qua.
Phan bun con lai goi 1 bun du, thuong dua tdi bé nén bun dé lam giam thé tich truéc
khi dua t6i cac cong trinh xir 1y can ba bang phwong phap sinh hoc.

Pé giam ham luong chét hitu co trong can ba va dé dat cac chi tiéu vé sinh
thudng sir dung phuong phap xir 1y sinh hoc ki khi trong cac hé bun ( ddi véi cac tram
xir 1y nho), san phoi bun, thiét bi siy kho bang co hoc, loc chan khong, loc ép...( doi
VGi tram xtr Iy cong suat vira va 16n). Khi lwgng cin kha 16n c6 thé st dung thiét bi say
nhiét. Nudgc thai cong nghiép, trong d6 nudc thai tir qua trinh san xuat bia véi dic tinh

chta nhiéu chat hitu co dé phan huy sinh hoc, cac thong sé 6 nhiém vuot QCVN 40-
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2011/ BTNMT. Vi vay bién phép ap dung két hop cac phuong phap xir 1y nudc thai

bao gém co hoc, hoa hoc, sinh hoc 1a can thiét dé xtr 1y hiéu qua ngudn thai nay trudc
khi thai ra ngudn tiép nhan.
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CHUONG 3 PE XUAT VA LUA CHON PHUONG AN XU LY NUOC THAI
NHA MAY SAN XUAT BIA
3.1. Co sé lwa chon quy trinh xit Iy nwéc thai san xuét bia
Khi lya chon mot cong nghé xir Iy nudc thai can cin cir vao cac yéu cau sau:
e Luu luong, thanh phan va tinh chét cia nudc thai.
e Dién tich mit bang hién c¢, ciing nhu cac diéu Kién ma nha méy c6 thé chap
nhan.
e Tiéu chuan dau ra cua dong thai.
e Dic tinh ctia nguon tiép nhan..
e Dam bao kha nang xir 1y khi nha may mé rong san Xuat.
3.2 Pic trung nwéc thai va yéu ciu xir Iy
< Gia thiét
Nudc thai san xuat bia ciia nha may A Iuu lrong nudc thai Q= 500m?/ ngay
dém va céc dac trung nhu sau

Bang 3.1 Thanh phan nwéc thai san xuat bia ciia nha may A

QCVN 40:
Gia tri caa nha
STT | Chitiéu | Pon vi 2011/BTNMT
may A

(cot B)
1 pH 6,5 55-9
2 BODs mg/I 1200 50
3 COoD mg/I 2000 150
4 SS mg/l 550 100
5 | TongN mg/l 25 40
6 Tong P mg/l 23 6

Nhan xét: Nugc thai san xuét bia ctia nha may A c6 cac thong sd vuot QCVN
40: 2011/BTNMT nén s& gy tac dong nghiém trong dén nguon tiép nhan néu khong
duoc xir 1y triét dé. Vi vay viéc xir Iy nudc thai san xuat bia cia nha may A 1a viéc can

thuc hién.
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3.3 Pé xuat cong nghé xir Iy nwéc thai

a. Phwong an 1

[ Nude thai san xuat J

Song chén ric thd S| Rac

y

[ Ho thu gom J

Song chin rac tinh

Y

Rac

\ 4

[Ma’y khudy trénH Bé dién hia ]
[ Bé ky khi UASB }
[ Miy théi khi H Bé sinh hoc SBR ]
[ Bé khi tring ]

Nwdc thai sau xir ly
Pat QCVN 40/2011 BTNMT(cot B

Hinh 3.1 So @6 cong nghé xir Iy nwéc thai san xuit bia theo phwong 4n 1

Thuyét minh quy trinh

Nudc thai san xuat s& di qua song chic rac, nham loai bo cac can ban co kich
thuéc 16n hay dang soi: gidy,rau co, rac vv.... Sau do sé& tiép tuc dén hd thu gom. Trong
hd thu gom céc loai nudc thai tir cac cong doan san xuét duoc tron déu va di qua song
chin rac tinh. Song chic rac tinh voi cac mat nho hon nén co thé giir de cac loai rac ¢6
kich thudc nho. Nudc thai tiép tuc di qua bé didu hoa dé on dinh luu lwgng va ndng do
cac chét 6 nhidm. Sau d6 nudc thai duoc dua qua bé UASB, tai bé UASB cac vi sinh

vat ky khi & dang lo ling s& phan huay cac chét hiru co c6 trong nudc thai thanh cac
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chat vo6 co don gian va khi CO,, CH,, H,S.... Trong bé UASB c6 bo phan tach khi,
nude va bun. Nuéc 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. Phwong an 2

Nwée thai

l

Song chan rac Réc
. St 0 A 4
Hoa ?hat diéu HE thugom e
chinh pH
l A 4
Suc khi |---- » Bé diéu hoa
Y
Ling  |[=—————————— |
|
L4 Biogas :
BE& UASB —— (cp cho |
16 hoi) |
A 4 I
Suc khi |---- » BéAeroten [¢———— |
Bun, |
" |
: :‘?”. }
Ling bacll  |-——220_p B&cha bun
|
v v
Bé& khir tring BE nénbln ¥
|
! !
Nuore sau xi ly May ép bun [
Chii thich: Lo
—* DPuong nudc thai v
——» Dudng bun Lam phan bon

> Duimg khi hodc chén lap
Hinh 3.2 So dd cong nghé xir Iy nwéc thai san xuit bia theo phwong 4n 2
Thuyét minh quy trinh
Nudc thai tir cac cong doan san xuat ciia nha may theo muong dan tu chay vé
theo muong chay qua song chan rac dé loai bo céc loai rac to. Sau d6 nudc thai s& tu
chay vé hé thu gom va dugce bom 1én bé diéu hoa. Tai ddy nudc thai s& duoc thém hoa
chat dé hoa chat diéu chinh pH. Nudc thai tir bé diéu hoa chay sang bé lang I, nhiing

chat c6 trong lwong lon s& ling xudng day bé. Nudc thai sau khi ling s& qua mang thu
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va chay vao bé UASB, bun ling duoc thu gom va dua sang bé chia bun. Tai bé UASB
duéi tac dong cua sinh vat ky khi & dan ling lo phan hay thanh cac chit vo co don
gian va khi CO,, CH,,... Trong bé UASB ¢6 b phan tach khi, nuéc va bun. Nudc thai
s& thong qua mang thu nudc sang bé aeroten. Tai day nuéc thai dugc tron déu voi bun
hoat tinh bang hé thong phan phdi duoc lap dudi day bé. Sau d6 hdn bun va nudc sé
duoc dan sang bé lang I1. O bé lang 11 s& thuc hién qua trinh ling cac bong bun hoat
tinh va cac chét rin lo ling trong nudc. Nudc trong ra khoi bé ling 11 s& qua bé khir
triung nham tiéu diét cac vi sinh vét gay bénh sau d6 s& xa ra ngudn tiép nhan.

3.3 Lwa chon phwong 4n xir Iy nwéc thai nha may san xuit bia

Phuong an 1 Phuong an 2

Uu diém Quan ly don gian - Quan Iy don gian
- Ap dung phuong - Can cung cap khong
phap thoang gi6 tu khi thuong xuyén cho

nhién, khong can c¢6 hé | vi sinh vat hoat dong

thdng cap khong khi - C4u tao don gian, dé

- Khong can ché do van hanh
hoan luu bun - Khong ton vt liéu
loc

- D& khéng ché cac
thong s van hanh

- Hiéu qua xi Iy COD,
BOD, SS khi ra khoi

bé Aerotank tét hon bé

sinh hoc.
Nhugc diem - Kho khéng ché cac | - Can co thoi gian nudi
thong s6 van hanh cay vi sinh vat

- Van hanh phuc tap. | - Phai ¢6 ché d hoan
- Hiéu qua xir Iy COD, | lwu bun vé bé Aeroten
BOD, SS khi ra khoi

bé loc sinh hoc khong

bang bé Aeroten.
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Dura vdo bdng so sanh wu, nhwoe diém 2 phwong dn trén ta thay

Hiéu qua xtr 1y nuéc thai chu yéu 13 & cac cong trinh phan ¢ng sinh hoc. Trudc
cac cong trinh sinh hoc hiéu khi cua hai phuwong an déu dua ra cong trinh sinh hoc yém
khi. Phuong phép sinh hoc yém khi 1a mot phuong phap phat trién twong doi gan day
trong linh vuc cong nghé méi truong. Viée ap dung cac cong nghé xtr 1y ki khi dé xur
Iy nudc thai & mot sé cong ty bi 6 nhiém hitu co cao ngdy cang dugc wa chudng va
tang nhanh vi nhimg wu diém noi bat caa chung:

- It tiéu hao ning lugng trong qua trinh hoat dong.
- Chi phi van hanh thap hon céc cong trinh khac.
- Ty san sinh ra ning lwgng c6 thé thu hoi str dung dudi dang Biogas.

Thém vao do, cac hé théng xtr ly ki khi san sinh ra it bun thai hon céc cong
trinh hiéu khi, trung binh khoang tir 0,03 + 0,15g bun VSS trén 1g BOD dugc khu.
Diéu nay lam cho chung ngay cang tré nén wa chudng vi rang viéc thai hdi bun thira
dang la mot van dé hét sirc nan giai ddi voi cac hé thong xir 1y hiéu khi.

Sy duy tri sinh khéi trong cac hé théng xir 1y ki khi véi ti 1& cao cho phép van
hanh hé thdng xtr 1y & céc tai trong hiru co cao va do d6 lam giam dang ké khdi tich
Cua cac cong trinh.

Vay lya chon phuong an 2.
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CHUONG 4 TiNH TOAN THIET KE CAC CONG TRINH PON VI TRONG
HE THONG XU LY NUOC THAI NHA MAY BIA
4.1 Luu lwgng
Luu luong thiét ké Qu = 500m3/ngd

Luu luong trung binh gior Q. = 520—40 = 20,83m%h
20,83x1000

3600

Luu lwong trung binh gidy Q,° = =5,78l/s
Luu lugng gior 16n nhat Q™ = Q,® x K,

Trong do
Ko 13 hé s6 khong diéu hoa chung ctia nugc thai

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

>

Ko(max) | 2,5 2,1 1,9 1,7 1,6 1,55 1,5 1,47 1,44

Luu lwong gio lon nhat Q™ = 20,83 x 2,5 = 50,075 m*/h
4.2 Song chan rac

Song chén rac ¢6 nhiém vu giir lai cac thanh phﬁn rac co kich thudc 1on nhu: 14
cdy, bao nilon... nho d6 tranh 1am tic may bom, dudng ong. Pay 1a budc quan trong
nham dam bao an toan va diéu Kién lam viéc thuan loi cho ca hé théng xir 1y nudc thai.

Sé khe ho cua song chan rdc

— Qmax
bXhXVmax
Trong do
Quax : Iru Trong 16n nhét ciia dong thai Q= ‘2’;00 = 0,0145m°%/s

b: bé rong khe ho gitta cac song chan rac (mm), tir 15+25mm. Chon b = 20mm

K, : hé sb tinh dén do thu hep cua dong chay khi sir dung cong cu cio rac co gidi, k, =
1,05.

h : chidu sdu muc nudc qua song chin (m) thuong lay bang chiéu sdu muc nudc trong
muong dan. Chon h =0,1m.

Vimax © toc d0 chuyén dong cua nudce thai trudc song chin rac wng véi luu lugng 16n
nhat, tr 0,6 + 1,0 m/s. Chon Vyey = 0,7 m/s

0,0145

S =
0,02x0,1X0,6

x 1,05 = 12,08 khe
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= Chon n= 13 khe vay s6 song chan rac 1a 12
Chiéu réng tong céng cia song chdn rdc
B.=s x(n-1)+b xn=0,008 x (13 - 1) + 0,02x 13=0,356 (m)
Chon B;=0,4m
Trong do
s: chiéu rong mdi thanh, m. Chon s = 8mm
(n-1): s6 thanh dan cua song chan rac
< Ton that ap luc qua song chin rac:
Tinh &

4
2.998)3 xsin 60 = 0,571

4
=P x (D)3 xsina =224 x G
Trong do

a: goc nghiéng dit song chin rac so v6i phuong ngang. a= 60°.

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

s: chiéu day mdi thanh, m

=25 x ke = 2IOT o k= 0,042

29 2x9,81

Trong do
v: van téc dong chay trong muong dit song chan, m/s. Chon v = 0,7m/s.
K: hé sb tinh dén sy ting ton that ap luc do vudng rac, K = 23,
Chon K =3, g=9,81 m/s®
£: hé s6 ton that cuc bo qua song chén rac.
% Chiéu dai mwong diit song chin rac

Chiéu dai dogn kénh mao rong truoc song chan rac
_ Bs—Byx _ 0,4-03
2tge 2Xtg20°

1 = 0,14(m)

Trong do
Goc mé rong cua budng dat song chan rac. Chon ¢ = 20°
By : chiéu rong ciia muong dan nuéc thai vao. Chon B, = 0,3m
Chiéu dai doan thu hep sau song chan
L,=05xL;=0,5x0,14 =0,07 (m) chon L, =0,1 (m)
L=L,+L,+L; =0,14+ 0,07+ 1=1,21 (m)
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ChonL=15m.
Trong do

L,: chiéu dai trudc song chan, m.

L,: chiéu dai doan thu hep sau song chan, m.

Ls: chiéu dai doan dit song chan, m. Chon Lg = 1m.

Bang 4.2 Thong sb thiét ké song chin rac

Théng so thiét ké Pon vi Gia tri
Bé rong khe m 0,02
Sé khe khe 13
Song chan rac song 12
Chiéu rong song chan m 0,4
Chiéu dai muong trudc song chan m 0,14
Chiéu dai muong sau song chan m 0,1
Chiéu dai muong dit song chan m 1,21
A-A
! !
el LI X/( \ . |
L A e

A\ 4

Hinh 4.1 So dd song chin rac

/ |
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4.3 Ho thu gom

Hé thu gom dat chim dudi mat dat, ¢6 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 ho thu gom

Vi = Qy™ = 50,075 = 25,04 ()
Trong do

t : Thoi gian luu nuéc 6 hd thu gom t = 10 — 30ph, chon t = 30 phit

Chon chiéu sau hitu ich hy;= 2,5m, chiéu cao bao vé hy, = 0,5m

Chiéu sau tong cong: H = h+h,, =25 + 0,5 = 3m

Dién tich h6 thu gom

s=Ym = 2% _ 10,02 (m?)
h 2,5
Chon H =3m.

Kich thieéc hé thu gom
Vi =Bx L x H=2,5x 5x3=37,5 (M%)

Chon loai bom nhung chim dit tai hdm bom c6 Q, = Qy, = 50,075 (m*/h)
Cong suat bom

Luu lugng bom Q, = Q™= 62,5/h

Cot ap bom H = 8m.

Cong sudat bom
_ QpxpXgxH _ 50,075x1000X9,81X8 _
1000x7 1000X0,8X3600

1,4 (kW)

Trong do

p : khéi luvong riéng cua nude , p=1000kg/m*

g : gia tc trong trudng , g=9,81m/s?

n: hiéu suét chung ciia bom tir 0,72 — 0,93, chon 7 =10,8
Bing 4.3 Thong s6 thiét ké hé thu gom

Théng so Pon vi Gia tri
Chiéu dai bé m 5
Chiéu rong bé m 2,5
Chiéu cao bé m 3
Cong suat bom kwW 14
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4.4 Bé diéu hoa

Bé diéu hoa c6 nhiém vu diéu hoa Iuu lwong va ndng d6 chat hitu co, tranh cin
ling,lam thoang so bo, qua d6 oxy héa mot phan cac chét hitu co , ting cuong hiéu
qua Xt Iy nudc thai, tao diéu kién thuan loi cho céac chat lo ling va chét ndi trong nude
thai phan bd ddng nhét trude khi qua cac cong trinh xir Iy phia sau,ting hiéu qua khu
BOD.

Thoi gian luu nuoc tai bé diéu hod chon la t = 4 — 12h, chon t = 5h
Thé tich hitu ich cua bé diéu hoa
Vg = Qn® x t=20,83 x 5=104,15 (m®)
Chon chiéu cao hitu ich cta bé diéu hoa h = 4m
Chon chiéu cao bao vé cua bé diéu hoa hy,,= 0,5m
Chiéu cao xdy dung cia bé diéu hoa
H=h+h,=45+05=45(m)
Di¢n tich bé mdt bé diéu hoa
v

F=BxL=-%=2315(m?

H
Chon bé diéu hoa hinh chit nhat ¢6 kich thudc B =4m, L =5,7m, H = 4,5 (m)
Thé tich xay dung cta bé diéu hoa: V,q=B x H x L = 4,1x 4,5 x 5,7 = 105,2 (m°®)
Tinh toan hé théng cip khi cho bé diéu hoa [9]
Luong khéng khi can thiét :

Lini = Qn® x a=20,83 x 3,74 = 77,90 (m*/h)
Trong do

Q1" : luu lwrong nude thai trung binh theo gioy (m*/h)

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

Chon hé théng cap khi bang éng PVC c¢6 duc 15 , bao gébm 3 dng dit doc theo
chiéu dai bé (5,7 m) cac 6ng cach nhau 1m , 2 éng dat sat tudng .

Lueu heong khi trong méi ong

Lkhi _ 77,90
Qing = = ——=2596 (m3/h)
Puwong kinh ong ddn khi
A 4qong _ 4X2596  _
Géng = \/rcxvﬁ'ng x3600 \/ TX10X3600 0,03(m)
Trong do :

Ving - VAN toe khi trong 6ng dan khi chinh vg,, = 10-15 m/s , chon Vg, = 10m/s
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Chon éng c6 ® =25 mm 6ng nhya Tién Phong (loai HDPE-PES0) [15]
Luu lwong khi qua 116

0,0052

x 3600 = 1,06 (m*/h)

Qi = Vig X T X j—zx 3600 = 15x %
Trong do :
Viz : van toc khi qua 13, vi3 = 5-20m/s, chon vi3 = 15m/s
di; : duong kinh cac 16, dz = 2-5mm, chon diz = 5mm

S6 16 trén 1 ong

qéng _ 25,96

Nn="—2=222=2449156 ->chon 2515
q lo 1,06
S6 16 trén cing Im dai ong
25 x «
n=—= 44616 ->chon4lo

Bang 4.4 Thong sb thiét ké cia bé déu hoa

Théng so Pon vi Gia tri
Chiéu dai bé m 5,7
Chiéu rong bé m 4,1
Chiéu cao bé m 45
Puong kinh ong dan khi m 0,03
S6 16 trén 1 6ng m 25
S4 16 trén cung 1m chiéu dai m 4
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Hbv=0,5m

S ,
n
<F b
L B
8.7m o .
Ong din mudc thai ra
J/.-' T - = 7 7 —F

— > =} b 1]

| s |

:/ 6ng qﬂ?jﬁi—?%ﬂ?ﬂz- - 4llm

¢ ]|

L m \
ra = — p—
fjng diin nurée thai vao ‘ :
s 5 7rm —\*\ Ong chinh dén khi vao

Hinh 4.2 So' d6 céu tao bé diéu hoa

4.4 Bé UASB

Bé UASB c6 nhiém vu xir 1y sinh hoc bang vi sinh ky khi nham phan huy chat

hiru co, vo co, xur Iy on dinh can, xt Iy nuéc thai ham lwong BODs, COD cao giam tai

trong cho bé Aeroten xt Iy hiéu qua.

Sau khi qua cac cong trinh xtr 1y trude d6 ham lugng COD giam tir 20 - 40% ,

chon hiéu qua xur Iy COD tai cac cong trinh trude d6 1a 30%.Qy =500 (m*/ngay)
Bang 4.5 Thong s6 diu vao UASB

Chi tiéu dau vao UASB Pon vi Gia tri
BOD; mg/I 840
COD mg/l 1400
SS mg/I 350
Tong N mg/| 17,5
Tong P mg/I 16,1
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Bang 4.6 Tai trong chit hiru co dwa vio ndng dd chat thai [8]

Nong d¢ nwéc | Tilé COD Tai trong thé tich & 30°C,kg COD/m°.ngay
thai, mgCOD/I | khong tan,% Bong bun Bun hat Bun hat
(khong khw (khir SS)
SS)

<2000 10 - 30 2-4 824 2-4

30— 60 2-4 8—14 2-4

2000 - 6000 10 - 30 3-5 12-18 3-5

30-60 4-8 12-24 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

60 — 100 6-8 3-8

9000 - 18000 10-30 5-8 15— 24 4-6

= Chon tai trong thé tich hitu co 1a Ly, = 8kgCOD/m®ngay

Viéc tinh toan kich thudc bé phan @ng ki khi UASB phu thudc cac thong sb “tai
trong hitu co thé tich”, “van tdc nudc dang trong bé” va” luu lwong vao” theo cac cong
thire sau:

V=2

> |Q

Trong do:

V: van téc nude dang trong bé UASB (m/s)

Q: Ivu lwong (m/h)

Vi thé tich hitu ich (m®)

V: thé tich thuc phan phan ang (m®)

S,: Nong d6 COD vao (kgCOD/m°)

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

E: hé sb hiéu qua, 1a ti sé gitra thé tich hiru ich trén thé tich thuc phan phan
ung.

F: B& UASB lam viéc trong diéu kién SS < 150 (mg/l). Kiém soét qué trinh bun
yém khi trong bé UASB ¢ dang hat.
Tra bang ta co

Lorg = 8 (kgCOD/m® ngay)
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S, = 1,638 (kgCOD/m?®)

Chon E=0,8

Chon hiéu suat UASB 1a H = 75(%)

Nong do COD dau ra: S = Sy(1—H)
=1,638 (1- 75%)
=0,41 (kgCOD/m°)

Thé tich hitu ich
Vi = Q(LSO—S) 500—(1, 6838 041) _ 62.35 (m )
org

Thé tich thuc

Vhi _ 62,35

Vt:? 0——7794(m)

Chon van téc nudc dang trong bé v=0,8m/s [16]
Dién tich mat cat ngang cua bé

QtP 20,83 _

ChQn xay dung bé c6 dang try vudng ¢ canh 1a a = 3,4 (m)
Chiéu cao phan phan ing trong bé
Vhi 62 35

H, =28 = 2255 = 5 694 (m)

A 23 14

ChonH_=2,7m

MJdi phéu thu khi c6 chiéu cao 1a 3,5m bao gébm chiéu cao bao vé chon bang hy,
=0,5m

Chiéu cao myc nuéc trong phan ling 1a 3m.

Téng chiéu cao cia bé UASB
H=27+35=62(m)

Thé tich xdy dung
Vg = HxA = 6,2 x 23,14 = 143,47(m°)

Thoi gian luu nwoc

=6,88 (h) chon 7h

_ Vxd _ 14347
t=—%=
2083

Qp

Thoi gian Iuu bun trong bé UASB khoang (60 + 100) ngay tiy theo tinh chét

chat hitu co trong nudc thai. Do nudce thai nha may bia 14 loai dé phan hity nén chon
thoi gian Tuu bun thap.

Thoi gian luu bun T=60 (ngay)
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Tinh toan chi tiét [13]

Nudc thai sau phan tng ki khi vao ngin ling. Ngan ling duoc cau tao boi cac
tam phang ¢ dinh trong bé véi goc nghiéng (45 + 60°), ¢o tac dung tach hai pha nuéc
va khi.

Chon géc dit tim chin khi 1a 60°. Tong dién tich cac khe hep (Figngene) Chiém 15
+20% dién tich mt ct bé.

Fiéngkne = (0,15 +0,2)a chon 0,16

Fingkne = 0,16x a=0,16 x 3,42 = 1,85(m°)

Tong sé khe cua bé la 8, vay dién tich mét khe la :

Fine= Fiongkne/8 = 1,85/8= 0,2312(m?)
Bé rong khe = (tiét dién khe)/(chiéu dai khe) (chon chan)

0,2312
3,4

bk:

= 0,068 (m)= 68 (mm)

Hinh 4.3 So @6 ciu tao phéu thu khi

Ghi chu:
1-tam chan khi 1
2-tdm chén khi 2
3-khe hep
4-tAm huéng dong
Chon chiéu cao tim chan khi 1 14 : h; = 1m
Chon chiéu cao tim chéan khi 2 14 : h, = 0,8m
Goc hop boi hai canh so v6i phuong ngang 1a 60°
Chiéu rong tim chan khi 1: by = 1000/s5in60° = 1154,7mm. Lay b, = 1155mm
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Chiéu rong tam chan khi 2: b, = 800/sin600 = 923,8mm. Lay b, = 924mm

Khoang cach 2y giita 2 tim chan khi 1a: 2y = 2b,/sin60°= 2 x 68/sin60°=
157mm

Ta chon goc hop boi 2 tim hudng dong 14 60°.

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

Vay bé rong tim huéng dong 1 bpg = 500mm

Khoang cach tir thanh bé UASB dén vi tri mép trén ciia tim chan khi b, ki hiéu

la X.
X = al4 — (chiéu cao phéu thu)/ tag60°
= 3400/4 —1300/tag60° =99,45(mm) chon X =100 (mm)
Bang 4.7 Bang tom tat thong s tinh toan phan thu khi
Thong s6 Ki hi¢u Gia tri,mm
Chiéu cao tim chan khi 1 h, 1000
Chiéu cao tim chan khi 2 h, 800
Chiéu cao bao vé hiy 500
Bé rong tim chan khi 1 b, 1155
Bé rong tam chan khi 2 b, 924
Bé rong khe hep Doy 68
Khoang cach day giita 2 tim hudng dong D 400
Khoang cach giita 2 tim chan khi bén dudi 2y 157
Khoang cach tir thanh bé dén vi tri mép trén cua X 100
tAm khi by

Tinh toan lweng khi sinh ra va ong thu khi [10]
Ning sut sinh khi vao khoang (0,5 = 0,55) (m3/kgCOD|Oai bs NEAY)
Chon luong khi sinh ra trén mdi kg COD bi khir trong mot ngay: p = 0,5
(M°/kgCOD)oyi hongay).
Tong liwong khi sinh ra trong bé la: (hon hop khi).
Quni = PX(So — S)*Q = 0,5%( 1,638 — 0,41)x500 = 307(m*ngay)
Khi metan sinh ra chiém khoang 65% hén hop khi.
Qmetan = 307x 0,65 = 199,55(m*/ngay)
Tinh ong thu khi
Tdc do khi di trong dng khoang v =10 (m/s)
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Puong kinh ong ddn khi

4X 1 4x307
Dy = \/ an | = 0,02 (m) = 20 (mm)
24%X3600 XTXVjch 24%3600 XX 10

Chon 6ng dan khi PVC loai @=21mm

Tinh lwong bun sinh ra va dng thu bun [11]

Luong bun sinh ra trong bé UASB hay hé s6 san lugng té bao c6 gia tri trong
khoang (0,05 0,10)kgVSS/KgCOD,4ins

Chon hé s san lugng té bao Y = 0,07 (kgVSS/kgCOD o,ibs)

Luong sinh khéi sinh ra mdi ngay : My = Y,Q(S,-S) = 0,07x 300x (1,638 —
0,41)=25,788 (kgVSS/ngay)

Theo “ Anaerobic Sewage Treatment” (Adrianus C.van Haandel and Gatze
Lettinga, trang 91) thi 1m?® bun twong wng 110 kgV'SS.

Thé tich bin sinh ra méi ngay

25,788

Quin = 72 = 227 = 0,2344 (°/ngay)

Thé tich bin sinh ra trong mét thang

Viin = 0,2344 x30=7,033 (M)
Thoi gian luu bun da chon ¢ trén la T = 60(ngay) =2 (thang)
Thé tich bin sinh ra trong 2 thing

Vi = 7,033x2 = 14,066 (M)

Sau 2 thang xa bun mét lan. Chon thoi gian xa bun 1a 3h.

Luu lwong bun xa

14,066

Qo = = 4,69 (m*/h)
Bun x4 ra nho ap luc thity tinh thong qua 2 dng inox ®75 (Dyrong = 63), dat cach
day bé 0,5 m.

Luu heong bun xd trén moi ong

Quitin = 75~ = 2,345(m°)
Vdn toc chay ciia bin trong ong
Vi = —obin — 2x2,5%5 = 0,0648 (m/s)

X2  Tx3600X(rX3600x(80X1073)2

Do bé ¢6 2 ng, ta bé tri sao cho mdi dng cach thanh bé mot khoang bang 1m.
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Tinh h¢ thong phan phéi nuéc va mang thu nwéc

S6 dau phan phdi nude trong bé can duoc b tri theo dién tich cua bé khoang tir
(2- 5m?/dau.)

Chon s6 dau phan phdi 1a 5 dau, vay dién tich 6 vudng phan phdi cia mdi dau
18: Sphanphsi = & : 5=3,42 : 5= 2,3m” € (2-5m*/dau)

Canh phan phéi: Aphanphéi = 1,5M chinh la khoadng céch giira 2 diém phan phéi.

Nudc tir bé didu hoa duoc bom vao bé UASB theo duong ng chinh, phan phdi
déu ra cac 6ng nhanh nhd hé thdng van va déng hd do wu lwong dit trén ting 6ng.
M®i nhanh c6 2 dau phan phdi. Ong phan phdi dit cach thanh bé 0,5 m. Chon hé thong
phan phdi 1a éng duc 1.

Dung may bom dé bom nudc thai vao bé UASB. V6i luu lugng 13 Qe =
500m*/ngay.
Van téc nudc trong éng chinh nam trong khoang (1,5+ 2,5) m/s

Chon Vpinn = 2 m/s.

Puong kinh ong chinh
4Qchin 4X500:24:3600
Dhinh = \/ n:2 h :\/ X — =0,06 (m) = 60(mm)

Chon dng chinh 13 ng inox c6 duong kinh 1a: @ = 60mm
Van téc nuée di trong 2 dng nhanh 1a (2+ 3) m/s. Chon Ve, = 1,5 m/s

Luu lwong nuoc qua cac ong nhanh

Quhénh = chmh = 5;£ = 250 (m*/ngay)

Puwong kinh éng nhanh
_ 4Qnhinh _ [4%X250:24:3600 _ _
Duiny = \/HXWM = J 02453900 — 0,049 () = 49(mm)

Str dung 6ng nhanh 14 6ng inox c6 @ = 50 (mm)
Mang thu nwdéc
Mang thu nudc duoc thiét ké theo nguyén tic mang thu cua bé ling , thiét ké 2
mang thu nude dit giita bé chay doc theo chiéu dai cia bé.
Chiéu daimang L=3,2 m
Chiéu ngang mang b=10,15m
Chiéu cao ddu mangh=0,1 m

Bé day d = Smm
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Chon d6 déc mang I =2%
Mang thu nudc duge 1am bang thép khong ri c6 kich thuée nhu sau:

Mang ring cua ciing dugc 1am bang thép khong ri, mang xé khe chit V, goc
day 900. Chiéu cao hinh chit V 13 5 (cm), day chit V 13 10 (cm), mdi m dai c6 5 khe
chit V, khoang cach giira cac dinh 13 20 (cm). Chiéu cao méang ring cua 1a 25 (cm) bao
gom ca chiéu cao bt vit. C6 4 mang rang cua, dit vao 2 mang thu nudc (Mdi mang
thu nudc c6 2 mang rang cwa). Chiéu cao téng cong mang thu va mang rang cua dau
bé 1a 150 (mm).

Do cao cudi bé 1a: Hy, = 3400x2% + 150 = 218 (mm)
Chon lai d6 cao cudi bé 1a Hy, = 200 (mm)
Viy do doc | = 2 % Tai trong mang thu nude (Luu luong chay qua 1 m dai

méng thu trong mot ngay)(m*/m.ngay).

_ Q _ 500 _ .
0= e ™ 22 73,529 (m®/m.ngay)
50
l W W ““'«."f 1 Hx«zf LY ‘
8 ) 8 & &
|l il - L
-
|
Hinh 4.4 Mang rang cua

Tinh bom tir bé trung gian 1 dén bé UASB

Luu lugng can bom vao

Q =20,83m*h Cot ap ciia bom

H=AZ + ¥ h=(mH,0)

AZ : khoang cach tir mat nudc bé diéu hoa dén mit nudc bé UASB.
Lay AZ = 5,5 mH,0O (dua vio cao trinh cua hai bé).
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Sh :T6ng t6n that caa bom, bao gdm ton that cuc bo, ton that doc duong dng, ton that
qua I6p bun lo ling trong bé UASB.

>h =7mH,0.

VayH =55 +7 =125 (mH,0)

Cong suat may bom tinh theo cong thtc sau

N = QHpng (kW)
10007

Trong do
Q:luu lugng trung binh cin bom di (m?/s)
p,, : khéi lwong riéng chit long duoc bom (kg/m®)
g: gia toc trong truong g = 9,81 (m/s?)
7 : Hiéu suat may bom chon = 80% =0,8
H cot ap (m)

_ QHpng _ 20,83%x12,5%1000%9,81
10007 1000%0,8X3600

= 0,887 (kW)

Tinh toan san phim dau ra cia bé UASB

Chon hiéu qua xir Iy BOD ctia bé UASB 13 65%

Ham lugng BOD sau khi ra khoi bé UASB:0,35x 840 =294 (mg/l)
Chon hiéu qua xtr Iy COD 1a 70% ciia bé UASB

Nong d6 COD con lai sau khi ra khoi bé UASB: 0,3x 1400 =420 (mg/l)
Chon hiéu qua xt Iy SS 14 20% cua bé UASB.

Ham luong SS sau bé UASB: 0,8x 350 = 280 (mg/l)

Til¢ COD:N:P 1a 350:5:1

Luong N, P can thiét cho vao nude dau vao tinh theo COD

_ 5X1400x0,7 _
N = e - 14 (mg/l)
P — 1Xx1400x%0,7 — 2,8 (mg/l)

350
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—3 = "> Khi thu hdi
Nuéc = == Nudcc
d3u vao : - d3ura
Téng khu3y tron
Ong < 11110038 2 <@=== Ong c3p
xa ban e m— ban mai

Hinh 4.5 Ciu tao bé UASB
4.5 Bé Aeroten [8]

Bé Aeroten c6 nhiém vu loai bo cac hop chat hitu co hoa tan c6 kha nang phan
huy sinh hoc nhd qua trinh vi sinh vat lo lirng hiéu khi. Trong bé c6 b6 tri hé théng dia
th6i khi nham cung cap lugng oxy can thiét cho qua trinh hoat dong caa vi sinh vat,
d6ng thoi ngan ngira viéc lang bun trong bé - tranh xay ra sy phan huy yém khi gay
anh huong dén qua trinh.

Bang 4.8 Thong s6 dau vao bé Aeroten

Chi tiéu dau vao bé Aeroten Pon vi Gia tri
BODs mg/l 294
COD mg/l 420
SS mg/I 280
Tong N mg/l 14
Tong P mg/l 2,8

Chon Aeroten kiéu x4o tron hoan toan

Gia sir chat lo ling trong nudc thai du ra 13 chat rin sinh hoc (bun hoat tinh),
trong d6 c6 70% 1a chat dé bay hoi va 70% 1a chat c¢6 thé phan hay sinh hoc.

Nong do VSS trong BHT & bé aerotank: X = 3000mg/l (khi BOD >200mg/1 thi
Xe [2500 + 4000] mg/l)
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MLVSS : MLSS =0,7

Thoi gian luu bun:6c =5+ 15 ngay
Tisbé F/IM: 0,2 + 0.6 kg/kg.ngay
Tai trong thé tich: 0,8+ 1,92 kgBOD5/m>.ngay
BODs : BOD,,= 0,68
Nong do VSS trong bun hoat tinh tudn hoan: 7000mg/1
Bang 4.9 Thong s6 dong hoc tham khao

Théng so Pon vi Diy gia tri Trung binh
K GbsCOD/gVSS.ngay 2-10 5
Ks mg/l BOD 25-100 60
mg/l COD 10-60 40
Y mgVSS/mgBOD 04-08 0,6
mgVSS/mgCOD 0,3-06 0,4
Ky gVSS/gVSS.ngay 0,06 - 0,15 0,1

Chon BOD,, 50mg/l, SS,;,=100mg/I [8]
Xac dinh BODs ciia nudc thai dau vao va dau ra cua aerotank:
BODs(vao)= 294 (mg/l)
BODs(ra)=50 mg/I
Tinh BODs hoa tan trong nwoéc thai diu ra

BODs,, = BOD; hoa tan di ra tir bé Aerotank + BODs chira trong can lo limng
dau ra (1).

Phan c6 kha nang phan hay sinh hoc cua chat ran sinh hoc dau ra: 0,7x50= 35
(mg/l) BOD hoan toan ctia chat rin c6 kha nang phan hay sinh hoc ¢ dau ra
14:0,7x50x1,42mgO, x1,42mgO, tiéu thu/mg té bao bi oxy hoéa= 49,7 (mg/l).

BODs cua chat 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).
Xac dinh hiéu qua xir ly E:

Hiéu qud xur Iy theo BODs hoa tan

_ BOD,_ BOD,
E = 22w 200
BOD,

294-16,204

x 100= x 100=94,5%

Hiéu qua XL cua toan bo qua trinh

_ 294-50

Ee =2 x 100 = 83%
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Thé tich bé Aeroten

Y %6 So—S 500x%0,5X10X%(294—16,204

V= QXY X0cX(So=S) _ 500x0,5x10%( ) _ 154,33 (mS)
X(1+ Kgx6¢) 3000% (1+0,05x 10)

Trong do

gc: thoi gian uu bun, ngay. Chonfc = 10ngay.
Qu: lvu luong ngay trung binh, m*/ngay.
Y: hé s san luong bun, mgVSS/mg BOD.
Chon Y =0,5mgVSS/mgBOD.
X: ham lugng bun hoat tinh trong bé, mg/!.
Kg: hé sb phan huy noi bao, nga‘ly'l. Chon Ky = 0,0Sngéy'l.
Xac dinh kich thwéc bé Aeroten [16]
Chon chiéu cao cong tac cua bé Aeroten: h = 3,5m
Chon chiéu cao bao vé: hy,=0,5m
Vay chiéu cao téng cong bé Aeroten: H = h+h,, =3,5+ 0,5 = 4m
Dién tich mat bé
154,33

Fos = 228 = 2223 = 44,09 (m?)

h 3,5
Chon ty sb rong : sdu = 1,75:1
Chiéu réng bé
B=1,75x 3,5 = 6,13 (M)
Chiéu dai ciia bé
Fpg _ 44,09

L=—"=—+-=7,19(m) chonL =8m

B 613
Vay kich thuéc bé xdy dung
V,q = BxLxH = 6,13x8x4 = 196,16 (m®)
Tinh toan lwu lwong bun duw thai bé méi ngay:

Téc do ting trieong cua bin

Y 0,5
Yy = =
1+Kgx6c  1+0,05x10

Luwong bun hoat tinh sinh ra do khir BODs (MLVSS)
(MLVSS): P, (VSS) = Y, x Q x (S, — S) = 0,333 x 500 x 10 x (294- 16,204)

= 0,333 (MgVSS/mgBOD)

= 46,25 ( kgVSS/ngay)
Tong lugng bun sinh ra (theo SS)
MLVSS — 0,7 > MLSS: MLVSS
MLSS 0,7
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_ Px (VSS) _ 46,25

Pxiss) = 07 o 66,07 (kgSS/ngay)

Xac dinh luu lwong bun thai Qy

VX _ VX~ QeXeOc

0, =—" _=> Q=

€ QpX+QexXe X0y

Trong do

X: Nong do chat ran bay hoi trong bé Aeroten X = 3000 mg/L

6. : Thoi gian Iuu bun 6, = 10 ngay

Q. : Luu lugng nude dua ra ngoai tir bé ling dot II ( lwong nudce thai ra khoi hé
thdng). Xem nhu lugng nudc that thoat do tuan hoan bun 1a khong déang ké nén Q. = Q
=500 m*/ngay

Xe: Nong do chat ran bay hoi & dau ra cia hé thong X.=0,7xSS,, =0,7 x 100 =
70 mg/L X, : Nong dong chat rin bay hoi c6 trong bun hoat tinh tuan hoan

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

Qb — 154,33x3000—500x70%X10 — 1,61 (mg/ngay)

7000x10

Xac dinh ti s6 tuin hoan:

Phurong trinh cdn bang vdt chdt doi véi bé aeroten
QXo + Qu Xin = (Q + Q)X
Trong do

Q: Luu luong nuéc thai, m*ngay

Qi: Luu lugng bun hoat tinh tuén hoan, m3/nga‘1y

Xo: Nong do VSS trong nuéc thai dan vao Aeroten, mg/1

X: Nong do VSS & bé Aeroten, X = 3000mg/I

Xn: Nong d6 VSS trong bun tuan hoan, Xy, = 7000mg/I

Do X, thudng rat nho so véi X va Xy, do d6 trong phuong trinh cin bang vat
chat ¢ trén c6 thé bo qua dai lwong QX, . Khi d6 phuong trinh can bang vat chat s& c6
dang :

QunXn=(Q+Q)*X
Dit : Qu/Q=a (. dugcC goi la ti 6 tuan hoan), ta dugc
oXp=X+ aX
X __ 3000 _qog

Xen—X  7000-3000

hay a =

Lueu heong trung binh bun hoat tinh tudn hoan

Qu = a x Q =0,75 x 500 = 375 (m*/ngay) = 15,625 (m*/h)
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Xde dinh thoi gian heu nieéc cia bé Aeroten

o = L& = B2 _ g 308ngay = 7.4 (h)

0Q 500

Kiém tra chi tiéu lam viéc cia bé Aeroten
Ti's6 FIM

FIM=230=__29% _ 0,318 (ngay)

0x 0,308x3000
Gia tri nay nam trong khoang cho phép thiét ké bé khudy tron hoan chinh 14 0,2 =1.

Toc do s dung chdt nén cia g bin hoat tinh trong 1 ngay

p= So—S — 294-16,204 — O,3(mg/mgngd)

0x 0,308%x3000

Tdi trong thé tich bé

| =Soxe _ 294x500x107% _ 0,95 (kgBoD5/m3.ngéy)

Vpa 154,33

Tai trong thé tich nam trong khoang 0,8 +1,92 kg BODs/m*.ngay.
Xic dinh lwong khéong khi cap cho Aeroten , s6 lwong thiét bj khuéch tan khi ,
ong din khi

Khéi lwong BOD, can Xir Iy méi ngay

294-16,204

G= (BODy 3, — BOD,,,) X Q = X 500 x 107 = 204,26xx(kg/ngay)

Tinh heong oxi yéu cau theo 1y thuyét
Moxi = G — (1,42Pxss)) = 204,26 — (1,42 x 46,25) = 138,58(kg/ngay)

Gia sir hiéu qua van chuyén oxi cua thiét bi thoi khi 13 8%, hé s6 an toan khi st
dung trong thiét ké thuc té 1a 2 va khong khi chira 23,2% O, theo trong luong va trong
lwong riéng cua khong khi ¢ 20°C 14 0,0118KN/m* = 1,18kg/m®.

Luwong khéng khi Iy thuyét cho qud trinh

Moxi 138,58

My = = = 506,2 (m*/ngay)

Pk X%05 1,18%0,232

Luwong khéng khi yéu cau véi hiéu qua vdn chuyén E = 8%

Mige) = ik — 222 — 6327 5m°/ngay = 4394,1(I/phiit)

E 008
Kiém tra lwong khéng khi can thiét cho xdo trén hodn toan

q= Mik(g) _ 43941 _ 28,47(1/ph121t/m3)

Vb 154,33

Tri s6 nay nam trong khoang cho phép q = (20 + 40)I / m®phut
- Luu luong khong khi thiét ké dé chon may théi khi:

- hé sb fan toan =2
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Quk = Mg = 2 x 4394,1 = 8788 2(I/phut) = 0,15(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 Vphat.dia =
12 m®/gi¢r.dia Do sdu ngdp nudce cua dia phan phdi khi ly bang chiéu sau cua bé h=
3m (dit sat day bé)

Sé dia can phdn phoi trong bé
Qkk _ 87882

n==%
l 200

Ap luc can thiét cho hé théng nén khi
Hct:hd+hc+hf+H

=43,94(dia) chon 44 dia

Trong do
Téng ton that (hythe)< 0,4(m)
Ton that hy < 0,5(m)
hg: Ton that ap luc do ma sat doc theo chidu 6ng dan, (m).
he: Ton that cuc bg, (m).
hy: Ton that qua thiét bi phan phdi, (m).
H: Chiéu siu hiru ich cua bé, H = 3,5 (m)
Vay Hy= 0,4 + 0,5 +3,5 =4,4(m)

Ap liee khéng khi
_ 10,33+4,4 _ 1,43(atm)
10,33
Céng sudt mdy nén
0,29 _ 0,29 _
N = 3440001 O = 34400(1,43°%0-1) 0,15 = 6,91(KW)
1027 102x0,8
Trong do

Quk : Luu luong khong khi, m’/s
n: Hiéu suat may nén khi; =0,7—-0,9.Chonn=0,8
Tinh toan dwdong 6ng din khi

Puwong kinh ong phdn phéi chinh

D= 4Q¢ _ ’4><0,15 — 0’11(m)
VR h{XT 157

Trong do

Vi @ VAN tde khi trong 6ng dan khi chinh , chon vi,= 15m/s

Quk: luu luwgng khi can cung cap
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Tir 6ng chinh ta phan 1am 7 dng nhanh cung cap khi cho bé , mdi nhanh dat 5

dau phéan phdi khi. Bat 2 éng sat thanh bé, mdi dng cach nhau 1,3m.

Qubinn = 2% = 22=0,02 (m°ls)

Puwong kinh ong nhanh

d= [+XQnhinh _ \/4X0'02 =0,04 (m)
TX15

TXVhi
Trong do

Vi © Van toc khi qua mdi dng nhanh vy = 15m/s
Tinh toan dwong 6ng din nwéc thai vao bé
Chon van tdc nuéc thai trong dng : v =2 m/s
Luu lugng nuéce thai : Q = 500m®/ngay = 0,0058m°/s
Chon loai 6ng dan nuéc thai 1a 6ng PVC

Puong kinh ciia ong

D= \/% = /“02':’;’58 = 0,06 (M) = 60 (mm)

(‘in;: «&n khi chinh

N Y 1
& = 5 | i
A I | , |
. I} * 8 '8 {
Ong din khi nhanh - () 0 0 {
Y ) G . :
I ﬁ!] &) 1
Q R 1 4m
0 0 0 . 1
- g’ Q {
o Bl et 3 0 ]
e ot . . e S
. i Q 9 0 }
_ Q Q i rrm
, ) A A A ' |
M L Ll L L L L L Ll L L L LLLLLLLLLL LAY
8m
(snﬁ\‘.‘lﬂl--.... - 7
N1 1 | |
T A < 1 ! a8 |
- .1 .4 » .t d 7
77 = «= «h - !
| o5 a5
7z “ . “k xr Z 6,43m
i S’, ‘(’, ,‘k S’, ’ { (')nx ddn
! = ot i* el S ! t
7 13 .13 «* 1.3 A
VA <= < o= = e
{7 © “n «n « e

Hinh 4.6 Bé Aeroten
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4.6 Bé ling 2

Bé lang 2 c6 nhiém vy 14 ling va tach bun hoat tinh ra khoi nudce thai, phan
nudc trong dwa qua hd hoan thién. Luong bun 1ang mot phan tuan hoan trd lai bé
Aerotank, phan con lai dua vao bé nén bun.

Bang 4.10 Cac thong so thiét ké dic trung cho bé ling dot 2 [8]

Loai xir ly Tai trong bé mit, Tai trong bun,kg/m.h | Chiéu siu
m*/m’.ngay tong
Trung | Lén nhat Trung Lén nhat | cong,m
binh binh

Bun hoat tinh 16 — 32 40— 48 3,9-58 9,7 3,7-6,0

Bun hoat tinh 16— 32 40— 48 49-6,8 9,7 3,7-6,0

oxygen

Aeroten tang 8-16 24 - 32 0,98-4)9 6,8 3,7-6,0

cuong

Loc sinh hoc 16 - 24 40— 48 29-49 7,8 3,0-45

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 lang
Chon bé lang li tAm cho xir 1y nudc thai san xuat nha méy bia.
Chon tai trong bé mat ¢ng vé6i luu luong trung binh cho bun hoat tinh nayla
La= 25m*/m?.ngay.
Dién tich bé mdt bé lang g Véi luweu lirong trung binh
500

A= = X0 =20 (m?)

La 25
Trong do
Qu: luu lwong trung binh ngay, m*/ngay
La: tai trong bé mat tng véi lvu luong trung binh, m*m?ngay
Chon tai trong chét ran Ls = Skg/m®h
Dién tich bé mat bé ldng tinh theo tdi trong bun la

+ S
AS: (Qep+Q)X
LS

Trong do

Qu: Iuu Iwgng trung binh ngay, m*/ngay
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Qun: Luu lugng bon tudn hoan Q™ = 225 m*/ ngay
Lg: tai trong bun, kgSS/m%ngay
S: ndéng d6 cin trong aerotank (tinh theo SS); S = — = =— =4285,7(mgSS/I)

X _ 3000
07 07

A= (500+225)x4285,7x10™° _ 25,89 (m)

5Xx24

Do A, > A, vay dién tich bé mat bé lang tinh theo trong tai bun l1a dién tich tinh

toan
Dién tich bé mat ong trung tam

fo= Qr _ (14075)x500 _ 0,5 (m?)

Vet 0,02 X24X3600
Trong do
Vi © toc do chuyén dong cia nudc trong dng trung tim, khong 16n hon 30mm/s,
chon vy =20mm/s = 0,02 (m/s).

f= T d?  mx0,25?>xD?

= = 10,0625 x Ag=0,0625 x 25,89 = 1,62 (M)

Puong kinh bé lang

D= \[4><(As+f) _ \/4><(25,E:;)+1,62) = 5,91 (m)

7
Chon D =6m
Puwong kinh ong trung taim
dy = 0,25D = 0,25x6 = 1,5 (m)
Chon: d;=1,5m
Chon Chiéu sau hitu ich bé lang hy; = 3m
Chiéu cao I5p bun ling h, =1m
Chiéu cao an toan hy, = 0,5m
Vay chiéu cao tong cong bé ling dot 2
Hy = hy + hyt hyp, = 3+ 1+0,5 = 4,5 (M)
Chiéu cao dng trung tam h = 0,6h;; = 0,6 x 3 = 1,8 (M)
Viy kich thudc bé ling 2: (2)2 x H x 1 = (9)* x 4,5 x m =127,23 (")
Kiém tra lai thoi gian luu nuée bé lang 2:
Thé tich phan ldng

_ ax(D?-d¥)xhp; mx(6%—1,52)x3

— — 3
7 = 7 =79,52 (m°)

Thoi gian ldng

Vi
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14 9,52%24
t=—L = _D22X2 55 (h)
QrXxQ (1+0,75)x500

Tinh toan mang thu nwéc
Pé thu nudc da lang, ding hé thdng mang vong chay tran xung quanh thanh bé.
Thiét ké mang thu nudc dit theo chu vi vanh trong cua bé, duong kinh ngoai ciia mang
chinh 1a duong kinh trong cia bé.
DPuong kinh méang thu nuéc bang 0.8 lan duong kinh bé
D,=0,8D =0,8 x 6 =4,8 (m)
Chiéu dai mdng thu nwéc
Ln=mxDy,=mx4,8=1508 (m)
Chiéu cao mang thu nuéc chon Hy, = 250 (mm)

Tadi trong mdng tran trén Im chiéu dai mang

vi=2 = 22 =33 16(m¥m.ngiy)

L~ 15,08
Tdi trong bun

_ (Q+Qp%S _ (500+225)x4285,7x1073
24XV}, 24x79,52

= 1,63(kg/ m*.ngay)

Tinh toan dwong 6ng din bun sang bé chira

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

Puong kinh éng dan bin

D = \/g — ’4—><02,:)TOZ6 — 0’41(m)
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mang rang cua
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ong dan nuwoc tharvao

thanh gat bun
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|
«*T'{/

|

|

|

|

ong trung tim

6ng phan phéi

thanh gat bun

BN

dng din nude qui
bé khir truang

Hinh 4.7 Bé ling

4.7 Bé chira bun
Bé chtra bun ding dé chira bun thai tir bé ling 2
Xéc dinh kich thudc ngan bé lang 2

Tong thé tich bun dwgc chuyén qua ngan thir nhdt trong mét ngay:

Qpin = Qp + Qi = 1,14 + 225 = 226,14 (m*/ngd)
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Chon thoi gian Iuu bun ctia ngan tha nhat 1a t, = 30 phut, thé tich cta ngan
thir nhat la:

226,14

Vi=Quxty = X~ =4,71(m°)
Kich thude ngan thir nhat: Dai x rong x cao = 1,5x1,5x 2,1 =4,725 (m°)
Tinh toan may bom
Tai bé chira bun c6 dit 2 bom dé bom bun tudn hoan vé bé Aeroten va vé
bé nén bun
Céng sudt Ciia mdy bom bin tuan hoan
_ QrpgH _ 0,003x1006x9,81x8

- =0,3(kW)

1000xn 1000x0,8

Trong do
Q, :luu lugng nudc thai tudn hoan trong ngay, m®/ngay.
p: khéi luong riéng cua chit 16ng; puuse = 1000kg/m? pyi, = 1006 kg/m?®
g: gia toc trong truong, g = 9,81 m/s’
n: hiéu suat cua bom, n =0,73+0,93. Chon = 0,8
Cot 4p toan phan cuia may bom bun tuan hoan vé bé Aeroten: H= 8m
Cong suat thuc té ctia bom: Ny = 1,5% N = 1,5%0,3 = 0,45(kW)
Tinh toan dwong 6ng din bun tuin hoan
Luu luong bun tuan hoan Q, = 225 m®/ng ~ 0,0026 m/s.
Chon van toc bun trong dng v=2m/s

Puong kinh 6ng ddn bin

D:\/E — ,4)(0,0026 = 0,040 (m)
VT 21

Chon @40.

Cong suat may bom bun du dén bé nén bun
Luu lwong bom
Qp = 1,14 m*ngay = 0,0475( m*/h)

Cong sudt bom
QppgH 0,0475X1006X9,81x8 _
= = = 0,0013(kW)
1000173600 1000 X0,8X3600

Tinh toan dwong dian bun dw
Luu lugng bun du Qp,=1,14 m¥ng = 1,32x 10™ (m/s)

Chon van téc bun trong dng v= 0,5 m/s
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D= 4= [#220% 1 0,003(m) = 3(mm)

Chon o 21
Céng sudt thyec té ciia bom

N¢=1,5N =1,5x0,0013 =0,00195 (kW)
4.8 Bé nén bun trong luc
Céc thong sd tinh toan thiét ké bé nén bun dung
Luong bun du: Que= 1,14m%ngay
Van téc ling: V= 0,1mm/s
Van toc bun trong 6ng trung tim: V= 20mm/s
Thoi gian lang bun: T = 5h

Dién tich hitu ich cia bé ldang bin

1,14xX1000
A =2 = = 0,132 (m?)
VL 0,1x3600x24
Dién tich ong trung tdm cua bé nén bin
1,14x1000 -
A, =Sd = 2220 _ g 610 (M?)
VL | 20x3600x24

Dién tich tong céng cua bé
A=A, + A, =0,132 +6,6x 10" = 0,13266 (m?)

Puwong kinh bé nén bin

D= ’% — ’4)(07;:132 — O,4l(m)

Chon D =0,5m

Puong kinh 6ng trung tam

d= ’ﬂ _ /4x6,6><10‘4 = 0,029 (m)
T Vi

Chond=0,1m

Puwong kinh phan loe cia ong trung tam
d; = 1,35d = 1,35x0,1 = 0,135 (m)
Puong kinh tam chan

d. =1,3d; = 1,3x0,135 = 0,1755 (m)
Chiéu cao phan ling cia bé nén bin

hy =V, xt. =0,0001x5%3600 = 1,88 (m)
Chon h_ =2m
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Chiéu cao phan ling véi goc nghiéng 45°, dudng kinh D = 1,8m va dudng

kinh day bé 13 0,3m.

Chiéu cao phan bun hoat tinh d4 nén bun: h, = h, — hg — hy, = 0,75— 0,3 — 0,3 = 0,15(m)

Trong do
ho: khoang cach tir day ong loe dén tam tdm chan. hy=0,3m
hy: chiéu cao 16p trung hoa. hy,= 0,3m.
Chiéu cao tong cong bé nén bun: H=h, + h, + hy=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 duoc dan lai aeroten dé tiép tuc xur 1y.

Luwong bun thu dwoc sau khi qua bé nén

100-99,2
= X
q Qb 100-96

4.9 Bé khir tring

= 1,14 X % = 0,228 (m*/ngay)

Khtr tring 13 khau cudi cung trong qua trinh xir Iy nudc thai trude khi thai
vao nguon tiép nhan. khtr tring nham muc dich phéa hay , tiéu diét cac vi khuan gay
bénh nguy hiém chua hay khong thé khir bo trong cac cong trinh xir 1y phia trudc.

Pé thuc hién khir tring nudc thai, c¢o thé ¢6 cac bién phap nhu : Clo,
Ozon, tia UV ... O day ta chon khir tring bang Clo vi: Phuong phap khir tring bang
Clo 1a phuong phap don gian, ré tién va hiéu qua khir vi sinh vat cao, oxy hoa cac chat
hiru co va day nhanh qua trinh 1am sach nuéc thai.

Céc chat khur tring c6 ngudn géc tir Clo

= Clo nguyén chat dugc hoa 16ng, khi sir dung clo bbc hoi r6i méi hoa tan
vao nudc.

= Canxi hypoclorit Ca(OCl), 1a san pham qué trinh 1am bdo hoa dung dich
sira voi bang clo hoi.

= Clo dioxit ClO, dung dé khir tring nudc c6 chtra phenol va ¢6 ham luong
chat hiru co cao do phan tmg khéng tao ra clophenol.

= Nudc Javel, thuong ding cho tram xir Iy ¢6 cong xuat nho.

Xéc dinh lwong Clo hoat tinh can thiét dé khir tring nudc thai theo cong thirc [8]

axQ __ 3x20,83

222 = 0,062(kg/h)

" 1000 10

a
Trong do
Q: luu Iugng tinh toan cta nudce thai, Q = 20,83 (m*/h)
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a: lieu lwong Clo hoat tinh trong Clo nuéc liy theo diéu 6.20.3-TCXD-
5184, nudc thai sau khi xtr 1y sinh hoc hoan toan, a= 3
Vay lugng Clo dung cho 1ngay la: 0,9 (kg/ng) = 27 (kg/thang)
Dung tich binh Clo:

v=C= 2—77 = 18,36 ()

P 1,4
Tinh toan xao tron

Pé x40 tron nudc thai voi Clo, chon mang tron vach ngan c¢6 16 dé tinh
toan thiét ké. Thoi gian xao tron trong vong 1- 2 phit. Méang gdm 3 ngin véi cac 16 ¢o
d =20 -100mm (chon d = 30mm) c6 o = 0,2m.
Chon chiéu rong mang B = 0,5m

Khodng cach giira cac vach ngan
1=1,5B=1,5%x0,5=0,75 (m)

Chiéu dai tong cong Ciia mdng tron Véi 2 vich ngdn cé 16
L=3x1+2%xg=3x0,75+2x0,2 =2,65 (M)
Chon thoi gian xao tron 1a 2 phut.
Thoi gian nude luu lai trong méang tron duoc tinh bang cong thirc

_ HixBXL __ HyX0,5X2,65

t= = =2x 60 (gidy)

Qmax 0,0035

Chiéu cao I6p nuée trude vach ngan thir nhat
_ 2X60%0,0035

H, = 2X60X00035 _ ¢ 3 (1m)

0,5%2,65
S6 hang 16 theo chiéu ding
H, = 2dx(ng— 1) + d

Hy—d 0,3-0,03 X
ng=——+1= +1=5,5 chon6 16
2xd 2%X0,03

S6 hang 16 theo chiéu ngang
Co: B = 2dx(n, — 1) + 24

_B-2xd
nn -

0,5—-2x0,03
41 = 22200
2xd 2X0,03

+1=8,3 chon 81

Chiéu cao Iép nuéc triede vach ngan thir 2
H,=H;+h=0,3+0,13 =0,43(m)
Trong do

h: Ton that ap luc qua céac 16 cia vach ngan thir 2.

H=—" = _ '  _—013m

u2x2g 0,622x2x9,81
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v: Téc do chuyén dong cua nude qua I6. Chon v =1 (m/s)
u : Hé s6 Iuu lwong: u = 0,62
Chiéu cao xay dung: H = H, + Hy, = 0,43 + 0,17 = 0,6 (m)

+ lo o o i

T

Ed

N
DDDDKD

OO0 000
O0000O0
O0O0O00O0
O00O00O0
O0000O0

O0O0O0O0

O O0O00C0O0

-

Hinh 4.8 Vach ngan x4o trgn
Tinh toan bé tiép xic — kiéu bé ling ngang
Thé tich hitu ich ciia bé tiép xiic dwoc tinh theo cong thirc
V= Q™ x t = 20,83><% = 10,42 (m°%)

Trong do

t: thoi gian luu nude, chon t= 30 phit (X Iy nudc thai- Hoang Hug)
Chon

Chiéu cao bé: H, =0,8 (m)

Chiéu cao bao vé: hy,= 0,2 (m)

Di¢n tich bé mat
F=o= %: 13,03 (m°)

Chon chiéu dai bé: D=4 m

Chiéu réng bé
B=-=22=33(m)

4
Thé tich xdy dung

V,g=DxHxB=4x | x33= 13,2 (m°)
Bang 4.11 Cac thong s thiét ké bé khir trung

STT Théng sb thiét ké Pon vi Gia tri
1 Chiéu dai bé m 4
2 Chiéu rong bé m 3,3
3 Chiéu cao bé m 1
4 Thoi gian luu nuéc h 0,5
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Hinh 4.9 Mt cit va mat bang bé khir trung
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CHUONG 5 TiNH TOAN CHI PHi XAY DUNG
5.1 Chi phi diu tu
5.1.1 Phan xay dung

Bang 5.1 Chi phi xdy dung mét s6 hang muc trong hé théng xir Iy nwéc thai

STT Hang muc — Thétich | So hrong Pon gia Thanh
Cong trinh (m®) (VND) tien(VND)
1 | Hé thu gom 375 1 4.500.000 | 168.750.000
2 | Bédiéuhoa 105,2 1 4.500.000 | 473.400.000
3 | BEUASB 147 47 1 4.500.000 | 663.615.000
4 | Bé Aeroten 196,16 1 4.500.000 | 882.720.000
5 | Béling?2 127,23 1 4.500.000 | 572.535.000
6 | Békhur trung 13,2 1 4.500.000 | 59.400.000
7 | Béchtrabun 4,725 1 4.500.000 | 21.262.500
8 | Bénén bun 0,5 1 4.500.000 2.250.000
9 | San phoi bun 1 35.000.000 | 35.000.000
10 | Nha kho 1 60.000.000 | 60.000.000
11 | Nha diéu hanh 1 70.000.000 | 70.000.000
Téng 3.008.932.500

5.1.2 Phan thiét bi
Bang 5.2 Chi phi mét s6 thiét bi sir dung trong hé théng xir Iy nuéc thai

STT Thiét bi Pon vi Pon gia | Thanh tién
(VND) (VND)
1 | Song chin rac 1(cai) 5.000.000 | 5.000.000
2 | Dia phan phoi khi 80(dia) 200.000 16.000.000
3 | Mang ring cua & bé UASB 4(cai) 300.000 1.200.000
4 | Tam chian khi & bé UASB 8(tam) 3.000.000 | 24.000.000
5 | TAm hudéng dong & bé UASB 5(tam) 3.000.000 | 15.000.000
6 | DPau dot khi biogas & bé UASB I1(cai) | 225.000.000 | 225.000.000
7 | Nip bé UASB 2(c4i) 700.000 1.400.000
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8 | May nén khi & bé Aeroten 2(cai) | 11.000.000 | 22.000.000
9 | Gian quay & bé lang 2 1(cai) | 40.000.000 | 40.000.000
10 | Méng riang cua & bé lang 2 1(cai) 600.000 600.000
11 | Méy nén khi & bé diéu hoa 2(c4i) 1.500.000 | 3.000.000
12 | Bom chim & h4 thu gom 2(cai) | 12.000.000 | 24.000.000
13 | Bom nudc thai 6(cai) | 10.000.000 | 60.000.000
14 | Bom bun tuan hoan 2(cai) 8.500.000 17.000.000
15 | Bom bun ¢ bé ling 2(cai) 8.500.000 | 17.000.000
16 | Bom bun du 1(cai) 2.500.000 | 2.500.000
17 | Bom nudc tach bun 1(cai) 2.500.000 | 2.500.000
18 | Bom bun xa 1(cai) 10.000.00 | 10.000.000
19 | Hé thong van, duong dng, cac 60.000.000 | 60.000.000
loai phu kién
20 | Van chuyén, lap dat, huéng dan 50.000.000 | 50.000.000
van hanh
21 | Day dan dién, linh kién PVC bao 9.000.000 | 9.000.000
vé day dién
Tong 605.200.000

Tong von dau tu co ban bao gom chi phi khau hao xay dung 20 ndm va chi

phi khiu hao may méc 10 nam.

T, =

_3.008.932.500

605.200.000

20

5.2 Chi phi van hanh h¢ théng xir Iy nwéc thai
5.2.1 Chi phi héa chit sir dung

= 210.966.625 (VND/nim)

Bang 5.3: Bang chi phi hoa chat sir dung trong qua trinh vin hanh h¢ théng

Tén S6 hrong Pon vi Gia thanh Thanh tién
(VND/kg) (VND/ngay)
Clo 10 kg/ngay 55.000 550.000
Acid 15 kg/ngay 8.000 120.000
Kiem 15 kg/ngay 10.000 150.000
Tong 820.000
Chi phi str dung hoa chat trong 1 nim
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The = 820.000%365 =299.300.000 (VND/nam)
5.2.2 Chi phi dién
Vi s6 lugng bom hoat dong, nhu cau thap sang va sinh hoat udc tinh dién
nang tiéu thu 1a 1.500 KW/ngay.
Gia cung cip dién cong nghiép 1a 5000 ddng/kwW
Vay chi phi di€n nang cho mot ngay van hanh la:
T, = 1.500 x5.000= 7.500.000 (VND/ngay) = 273.750.000 (VND/nim)
5.2.3 Chi phi nuéc
Mt tiéu thy nudc trong nha méy bia van hanh tét (nhing nha may ma tiéu
hao ning lrgng va 6 nhiém & muc thap nhat) nam trong khoang 4 + 10 hi/hl bia (1 hl
bia = 100 lit bia) Cong suat nha may 500m*ngay.dém can ding khoang 2000 +
5000m° nuéc.
Chon 4000m°.
Gia cung cap nudc cho nha may 1a 5.000 dong :
T,=4000%5.000 = 20.000.0000(VND/ngay) = 730.000.000 (VND/nam)
5.2.4 Chi phi bao dudng may méc thiét bj
Chi phi bao dudng hang nam udc tinh bang 1% tong sé vén dau tu vao
cong trinh xur 1y:
Thg = 1% % 210.966.625~2.103.000 VND/nam
5.3 Gia thanh xir Iy 1m® nwéc thai
Tong chi phi xtr 1y:
T, =210.966.625 + 299.300.000 + 273.750.000 + 730.000.000 + 2.103.000
=1.516.119.625 VND/nam
= Gia thanh xir Iy 1m® nugc thai

_ T __ 1.516.119.625
Q%365 500 X365

= 8.308 (VND/m°)
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KET LUAN

Nudc thai san xuit nha may bia cong suat 500 m*/ngay dém co dic tinh chu yéu
14 cac chat hitu co dé phan huy sinh hoc (COD = 2000 mg/l; BODs =1200 mg/l; SS =
550 mg/l).

Do d6 4ap dung phuong phép xur 1y sinh hoc hiéu khi Aeroten két hop cac
phuong phap co hoc 1a phwong an pht hop va wu diém hon ca.

Qua qua trinh thyc hién tinh toan thiét ké hé thong xir Iy nudc thai nha may san
XUt bia cong suat 500 m*ngay dém thi cac cong trinh don vi dugc thiét ké nhu sau:

1. Song chan rac v&i chiéu rong 0,4 m. C6 tac dung gitr lai cac thanh phan rac
c6 kich thuéc 16n, dam bao an toan va diéu kién 1am viéc thuan lgi cho ca hé théng xir
1y nudc thai.

2. H6 thu gom véi thé tich cong tac 1a 37,5 m®. C6 tac dung gitip cac cong trinh
don vi phia sau khong phai thiét ké am sau trong dat.

3. Bé diéu hoa véi thé tich xay dung 1a 105,2 m®. C6 tac dung diéu hoa luu
lwong va ndng d6 chat hitu co, tranh cin lang.

4. B& UASB véi dién tich xay dung 1a 147,47 m>. C6 tac dung giam COD va
BOD, nham nang cao hiéu qua xu 1y cua bé Aeroten.

5. Bé Aeroten vai dién tich xay dung 1a 196,16 m®. C6 tac dung xir ly triét dé
COD, BOD cua nudc thai.

6. Bé ling Il vai dién tich xdy dyung 1a 127,23 m®. C6 tac dung thu hdi va giam
lugng bun hoat tinh va cac chét rin lo lteng ra khoi nuac thai.

7. Bé khir tring vé6i dién tich xay dung 1a 8 m®. C6 tic dung pha huy, tiéu diét
cac vi khuan gy bénh chua hay khong thé hity bo trong cic cong trinh xir 1y phia
trude.

So bo tinh toan chi phi cho thiy gia thanh xay dung hé théng 1a 3.600.732.500
VND/namvva chi phi xir 1y (van hanh, nuéc, dién, hoéa chat) 1a 8.304 ddng/m® nudc
thai.

Chi phi nay twong d6i phu hop Véi cac nha may bia hién nay sé& gitp cho céac

nha may bia thyc hién tét cong cudc bao vé méi trudong va phat trién bén viing.
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