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Khéa luin tot nghiép Khoa moi truong

MO DAU

Hién nay, nganh cong ngiép san xuit bia di va dang phat trién rit manh
trén thé gidi ciing nhu tai Viét Nam. Trd thanh mot trong nhiing 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, cung vé6i toc do phat trién nhanh
va manh cta nganh cong nghiép bia di dem lai rat nhiéu loi ich vé kinh té thi
nganh cong nghiép bia ciling dem lai khong it cac van dé vé méi truong cho moi
truong xung quanh.

Trong qua trinh hoat dong san xuat thi cic nha may bia ngoai tao ra san
pham 13 bia thwong pham, con phat sinh mdt lugng 16n chat thai, trong d6 dic
bi¢t dang quan tam do la nude thai. Mdc du, hién nay khi cac nha may bia dugc
xay dung thi déu quan tim dén viéc xay dung dong bo hé thong xir Iy nudc thai
phuc vu cho nha may. Nhung do mét s6 van dé khach quan ciing nhu chi quan:
chua xay dung xong, cong suét xir Iy khong bao dam, hé théng xay dung khong
déng bo, chat luong nudc thai dau ra khong dat tiéu chuén, yéu t6 kinh té ma
hién nay c6 mot sé nha may bia da thai truc tiép nude thai chwa qua xir Iy ra moi
truong, dem lai tac dong xdu anh hudng dén my quan cho méi truong xung
quanh, ciing nhu chét lugng song cua ngudi dan séng xung quanh cac nha may
bia.

Vay nén viéc thiét ké mot hé thong xir Iy nudc thai cho nha may bia dé
phan nao han ché duoc nhimg tac dong xau do cic nha may bia mang lai cho
mdi truong hién nay cang trd nén can thiét khong chi ¢ Viét Nam ma trén ca thé
gidi. Vi vay, em da chon dé tai “Tinh todn, thiét ké hé thong xir Iy mede thdi nha
mdy bia cong sudt 3000m®/ ngdy dém” 1am dé tai khoa luén t6t nghiép cua minh,
v6i mong mudn gép mdt phan coéng strc cua minh vao cong cudc bao vé moi

truong nganh bia ndi riéng va moi trudong cong nghi¢p noi riéng.

SV: Ngo Thi Nguyét Anh 1
Lop: MT1201



Khéa luin tot nghiép Khoa moi truong

CHUONG I : TONG QUAN

I.1) Sw ra doi ciia nganh bia va phan loai cac kiéu bia
I.1.1) Su ra doi ctia nganh bia [8,14]

Tir 7000 nam trude cong nguyén, nguoi dan Babilon d3 biét san xuat bia tir
dai mach. Trai qua hang nghin nim san xuat va udng bia ngudi ta van chua biét
dugc nhéan t6 ndo 1am chuyén héa ngudn nguyén liéu thanh san pham bia. Mot
thot gian dai sau cong nguyén con nguodi da phat hién ra vai tro cua hoa houblon
va dén nam 1875, Lui Paster da kham pha ra hoat dong cua nidm men tao nén
chét va hinh thanh huong vi ddc biét cia bia. Sau d6, mot s6 nha khoa hoc ciia
My va Nga da ching minh ring nAm men tao nén cac enzym Va C4C enzym nay
c6 kha niang chuyén hoéa dudng thanh ancol, axit va CO, d6 1a cac thanh phan
quan trong nhét cua bia.

Vay n6i mdt cach téng thé bia 1a mot loai do uéng chira con duoc san xuét
bang qu4 trinh 1én men duong lo ling trong moi truong 1ong va né khong duge
chung cat sau khi 1én men. Ngudn nguyén liéu chu yéu dung dé 1én men 1a ngii
coc. Mit khac nhimg loai d6 udng chira con ciing duge san xuat tir viée 1én men
duong nhung c6 ngudn gbc khac khong 1a ngii cbe nédi chung khong duoc goi 1a
“bia“, mic du chung cling duoc san xuat bang ciing mdt phan tng sinh hoc gbc
men bia.

Qua trinh san xuat bia dugc goi 13 nau bia. Do d6 cac thanh phan sir dung
dé san xuét bia co su khéac biét tuy theo timg khu vuc, cac dac trung cia bia nhu
huong vi va mau sic cling thay d6i rat khac nhau va do vy c6 khai niém phan
loai cac kiéu bia khac nhau.

1.1.2) Phan loai bia [14]
C6 nhiéu loai bia khac nhau, mdi loai bia dugc coi 1a thudc vé mot kiéu bia

cu thé nao do.

SV: Ngo Thi Nguyét Anh 2
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Khéa luin tot nghiép

Khoa moi trwo"ng_

Bing 1.1 : Phan loai va dac diém cua cac kiéu bia

STT

Tén kiéu bia

Pac diém

Ale

-Puoc 1én men bang phuong phap 1én men dinh hay con
goi 14 1én men noi.

-Nhiét d6 1én men cao: 15-23°C; 60-75°F.

-Vi ¢6 nhiét do 1én men cao nhu vay nén cac men bia ale
c6 kha nang tao ra mot luong dang ké cac ester, céc
huong liéu thir cAp va cc san pham tao mui khéc.

-Céac khac biét vé kiéu gitra cac loai ale 13 nhiéu hon so
v6i cac loai lager, nhiéu loai ale rat khé dé phan loai

ching thudc kiéu gi.

Lager

-Puoc san xuat bang phuong phap 1én men day hay con
goi la 1én men chim.
-La loai bia dugc tiéu thy nhidu nhét trén thé gidi.
-Bit ngudn tir ving Trung Au, tén goi nay c6 ngudn goc
tir tiéng Puc (lagerbier).
-Nhiét d6 1én men: +Ban dau bia lager duoc 1én men &
nhiét do 7-12°C (45-55°F)(“pha 1én men*)

+Sau d6 dugc 1én men tht cip &
nhiét 4o 0-4°C (30-40°F)(“pha lager hoa*).
-Vi nhiét do 1én men thép nén viéc san xuat ra cac ester
va cac phu phém khac da duoc han ché hon. Tao ra
huong vi “kho va lanh hon* cua bia.
-Gdm 2 dang chinh 14 dang bia c6 mau sim va dang bia
c6 mau sang (da phan bia hién nay duoc san xuat ra c6
mau sang).

Bia lai

-Co dac trung pha tron cua ca bia ale va bia lager. Hay
bia lai 1a kiéu bia sir dung cac nguyén liéu va cong nghé
hién dai thay vi (hodc bo sung cho) cac khia canh truyén
thong clia san xuat bia.

-Mic du c6 mot sb bién thai giita cac ngudn khac nhau,
nhung noi chung bia hdn hop co thé 1a:

+Bia rau qua va bia rau c6

SV: Ngo Thi Nguyét Anh 3
Lop: MT1201



Khéa luin tot nghiép Khoa moi truong

+Bia thdo moc va bia gia vi

+Cac loai bia ton trit trong cac thung gd
+Bia hun khoi

+Bia dac biét

Hién nay, céc loai bia da va dang duoc st dung rong rai ¢ hau hét cac nude
trén thé gidi v6i san luong ngdy cang ting, da va dang trd thanh nganh cong
nghiép miii nhon trong nén kinh té cta nhiéu nudc trén thé giéi néi chung va
nudc ta noi riéng .

1.2) Tinh hinh san xuat va tiéu thu ciia nganh bia trén thé giéi va Viét Nam
1.2.1) Tinh hinh sén xuit va tiéu thu bia trén thé giéi [7]

Dbi v6i cac nudce cd nén cong nghiép phat trién, doi séng kinh té cao thi bia
dugc sir dung nhu mot thir giai khat thong dung. Hién nay, thé gidi c6 trén 25
nudc san xuét bia voi san luong trén 150 ty lit/nam, trong d6: My, Puc, mdi
nudc san xuét trén dudi 10 ty lit/nam, Trung Qudc 7 ty lit/nam. Thong ké binh
quan muec ti€u thu hién nay & mot s6 nudc cong nghiép tién tién nhu: Dtc, Pan
Mach, Tiép trén 100 lit/ngudi/nam.

Bang 1.2: Sin lwong bia trén thé gi6i trong giai doan 2001-2006

T - Nim 2001 | 2002 | 2003 | 2004 | 2005 | 2006
% | % | % | % % %
1 Chéu Au 351 | 353 | 349 | 341 | 341 | 334
2 | Chau A/Trung Pong | 26,0 | 265 | 26,9 | 285 | 285 | 30,0
3 Bic My 221 | 21,7 | 22,2 | 21,4 | 20,9 | 20,1
4 Nam My 11,1 | 10,7 | 10,2 | 10,2 | 10,7 | 10,7
5 Chau Phi 42 | 43 | 44 | 44 | 45 | 46
6 Chéu Uc 15 [ 15 | 14 | 1,3 | 13 | 1,2
7 Tong 100 | 100 | 100 | 100 | 100 | 100
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Bang 1.3: Tinh hinh tiéu thu bia trén thé giéi nim 2007

Xép Nuéc Tiéu thu | Xép Nuée Tiéu thu
hang (I/ng/ndm) | hang (I/ng/nam)

1 Cong hoa Czech 156,9 9 Canada 68,3

2 Ailen 131,1 10 Aixolen 59,7

3 Diic 115,8 11 | Bo Pao Nha 59,6

4 Uc 109,9 12 Bulgari 59,5

5 Ao 108,3 13 Nam Phi 59,2

6 Anh 99,0 14 Nga 58,9

7 Nam Tu 93,3 15 Venezuela 58,6

8 Bi 93,0 16 Romania 58,2

Chau A 13 mét trong nhiing khu vuc c6 lugng bia tiéu thu dang ting nhanh,
cac nha nghién ctru thi truong bia cua thé gidi nhan dinh rang Chau A dang dan
giit vi tri dimg dau vé tiéu thu bia trén thé gidi.

San xuét bia di trd' thanh mot nganh cong nghiép quan trong, dong vai trd
16n trong sy ting truong cua kinh té thé gigi. Khong nam ngoai quy luat phat
trién cia nganh cong nghiép bia trén thé gidi hién nay, nganh cong nghiép san
xuat bia ¢ Viét Nam ciing dd va dang c6 nhitng budc phét trién 16n, dong gop
dang ké cho nén kinh té qudc dan.

1.2.2) Tinh hinh sin xuit va tiéu thu bia & Viét Nam [6]

Trong 5 nam trd lai day, nén kinh té Viét Nam da co nhirng budc phat trién
vuot bac, mirc sdng cua nguoi dan ciing dan duoc cai thién. Nganh cong nghiép
bia v6i téc d6 ting truong binh quan 1a 14,9%. Chang han nhu nam 2003, san
lugng bia dat 1.290 tri€u lit, tdng 20,7% so v&1 nam 2002, dat 79% so voi cong
suat thiét ké, tiéu thu binh quan dau nguoi dat 16 lit/nim, ndp ngan sach nha

nude khoang 3.650 ty dong
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Bang 1.4: San xuit va tiéu thu bia tai Viét Nam trong cac giai doan

tur 1980 — 2010

Nam San lwgng (tr.l) Binh quéan(l/ng)
1980 60 1,3

1986 87 1,4

1990 100 1,5

1994 330 4,4

2000 624 8

2005 990 10

2010 1.500 25

Viét Nam hién c6 khoang 350 co s& san xuét bia co tru s¢ & cac tinh thanh
16n trén ca nude. Trong sd nay co hon 20 nha may dat cong suat trén 20 triéu
lit/nam, 15 nha may c6 cong suat 1on hon 15 tridu lit/ndm, va co tdi 268 co s co
nang luc san xuét duéi 1 triéu lit/nam.

Bang 1.5: Mot s6 Cong ty 16n trong nganh san xuit bia

Tén cong ty Cac san pham Cong suit nim Pia diém
chinh 2006 (triéu lit/ nam)
Bia 333, bia Sai Ho Chi Minh,
SABECO Gon do, bia Sai 500 Cén Tho, Séc
Gon xanh Trang, Yén Bai
Heineken, Tiger, N .
.. HO6 Chi Minh,
VBL Ankor, Bivina, -
400 Ha Tay
Foster, BGI
HABECO . e rrs Ha N6i, Thanh
Bia hoi, bia Ha )
. > 200 Hoa, Hai
NoO1
Duong
1.3) Cong nghé sin xuit bia
1.3.1) Cac phuong phap san xuit bia [9]
Bia duogc san xuét theo hai phwong phép 1én men co ban:
+Lén men truyén thong
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+Lén men hién dai
1.3.1.1) Phwong phap 1én men truyén thong

Qua trinh san xudt bat budc phai trai qua nhirng giai doan chua yéu sau déy:

- Puong hoda tinh bot thanh duong nhd enzym amylase ciia malt hodc
amylase cta vi sinh vat (néu st dung ngudn tinh bot thay thé malt).

- Lén men chinh.

- Lén men phuy, tao san phém.
1.3.1.2) Phwong phap 1én men hién dai

Cac qua trinh ciing twong ty nhu trén. Tuy nhién c6 diéu khac co ban 1a
nguoi ta tién hanh qué trinh 1én men chinh va 1én men phuy trong cting mot thiét
bi. Piéu khién qua trinh 1én men nay bang hé théng lam lanh cuc bd. Bang hé
théng lanh duoc lép dat trong thiét bj 1én men, nguoi ta diéu khién qua trinh 1én
men chinh, phu xen k& va cudi cung toan bo h¢ théng dugc 1én men phu.

Hién nay, phuong phap 1én men truyén thong van dugc 4p dung trong san
xuét va duoc phat trién rit manh & nhiéu nuge trén thé gioi.

1.3.2) Thanh phan céc chat ¢é trong bia thanh pham [11]

Thanh phan quan trong nhét trong bia phai dugc nhic dén 1a nude. Nude
chiém 92% vé mat thé tich trong bia..

Trong bia vé mit dinh dudng, mot lit bia ¢ chat lugng trung binh twong
duong véi 25 gram thit bo hoac 150 gram banh my loai moét, hodc tuong duong
v6i nhiét lugng 13 500 keal, bang 2/3 nang luong duoc cung cip tir cung mot thé
tich sira.

Ngoai ra trong bia con chira mot sb chat bé dudng khac nhur:

-Chat dam: dic biét 1a dam hoa tan chiém 8-10% chat tan, bao gom:
protein, peptit va amino acid.

- Glucid: Glucid tan (70% la dextrin, pentosan - san pham caramel hoa).

- Vitamin: Chu yéu la vitamin nhoém B (vitamin By, By, PP).

- Lupulin: C6 trong bia va hoa houblon ¢6 tinh giup an than, d& ngi.
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- CO, hoa tan: C6 tac dung lam giam nhanh con khat cho ngudi udng bia,
gitip tiéu hoa nhanh thirc an va an ubng ngon miéng, giam mét moi va ting phan
tinh tdo néu nhu ngudi udng str dung mot lidu luong thich hop.

Yéu t6 dé quyét dinh dén cac gia tri thanh phan trong thanh pham, quyét
dinh ty 18 cac phé pham hay chat thai phat sinh ctia cong nghiép bia thi ngoai
phuong phap san xuét, 1én men thi yéu tb nguyén, phu liéu dau vao cho day
chuyén san xuét ciing c6 vai trd quan trong, quyét dinh chat luong san pham dau
ra.

1.3.3) Nguyén, phu liéu sir dung cho san xuat bia
1.3.3.1) Nguyén liéu chinh trong ché tic bia [9,12]
a) Nudc

Mirc tiéu thu nude trong nha may bia van hanh tot (nhig nha may ma tiéu
hao ning lugng va 6 nhiém ¢ muc thap nhat) nam trong khoang 4-10 hl/hl bia
(1 hl bia = 100 lit bia). C6 thé néi nudc 1a nguyén liéu chinh dé san xuat bia do
trong bia ham luong nude chiém dén 90-92% trong luong bia.

Nudc st dung trong cong nghé san xuat bia dugc chia thanh 2 loai la:

-Nuée cong nghé: La nudc tham gia truc tiép vao quy trinh cong nghé
(nhu ngam dai mach, niu malt, loc dich nha, 1én men, trong cong doan chiét
rét,...) tao nén san pham cubi cing. Thanh phan va ham lugng cta chung anh
huong rat 10n dén quy trinh cong nghé va chat lugng bia thanh pham.

-Nuée phi cong nghé: Khong truc tiép c6 mit trong thanh pham cia san
pham nhung rat can thiét trong quy trinh san xuat va ciing anh huong dén
chat luong ctia san pham cudi cing. Nudc nay dugc st dung vao nhiéu muc
dich khac nhau nhu: cap cho ndi hoi, vé sinh thiét bi, vé sinh nha xudng,
thanh trung,...

Thanh phan va ham luong cic chét co trong nudc anh hudng rat 16n dén

quy trinh cong nghé va chat lugng bia thanh pham.
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Chinh vi vay nudc dung trong quy trinh san xuat bia déu dugc xur Iy so bo
dé dap ung cac yéu cau nhat dinh sau dé dam bao cho chat lugng cua bia cling
nhu hi€u qua cua tirng giai doan san xuat.

Bang 1.6 : Cac chi tiéu ciia nwée cip trong cong nghiép san xuit bia

STT Chi tiéu Yéu ciu
1 Mau sic Trong sudt, khong mau.
2 Mui vi Khong mui, khong vi.
3 D0 cting tam thoi <7 mg duong lugng/lit
4 D0 ctrng vinh ctru 0,4-0,7 mg duong lugng/lit
5 Ham luong mudi cacbonat <50 mg/Il
6 Ham lugng mudi Ca < 100 mg/l
7 Ham lugng mudi Mg < 80 mg/I
8 Ham lugng mudi Cl < 75-150 mg/I
9 pH 6,5 -7
10 Ham lugng CaSO, 130 — 200 mg/I
11 Fe®* < 0,3 mg/l
12 NH3, NO5-, NO,- Khdng co
13 Ham Iuong cac ion kim loai Khdng co
14 Vi sinh vat <100 t€ bao / ml
15 | Visinh vat gay bénh (E.coli, coliform) Khéng cé

b) Malt [10,12]

La tén goi cua ngii cde nay mam (dai mach, tiéu mach, hat gao, thoc gao,
thoc mém). Loai ngii cc thuong duoc sir dung dé san xuat malt 1a dai mach, tuy
c6 thé thay thé mot phan nguyén liéu khac (thé liéu) nhung nguyén liéu chi yéu
van 1a dai mach nay mam. Nudc ta hién chua tréng duoc dai mach nén thuong
phai nhip malt tir nuéc ngoai. Pai mach ciing gidng nhu nhing loai ngii coe
khac, bao gdm hai thanh phan chinh 1a glucid, protein nhung dai mach c6 ham
luong cao hon so vé&i cac loai ngii coc khic, quan trong nhat l1a ty 1é

glucid/protein can ddi thich hop cho san xuét bia. La nguyén liéu chinh dé san
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xut bia nén thuong lugng malt/thé liéu can dé cung cap cho quy trinh san xuét
1a kha 16n (1000 lit bia can 150 kg malt va nguyén liéu thay thé).

Pai mach duoc Xép theo ho hordeum gém co: Hordeum.Sativum;
Hordeum.Murinum; Hordeum.Jubatum. Pai mach dung dé san xuit bia thuong
dung dai mach 2 hang (goi 1a H.Distichum).

Pai mach dugc ché bién dé tré thanh malt, nguén nguyén li¢u chinh dé

san xuét ra bia qua qua trinh sau:

A 4
Ngam/lam wét

Uom mam

Tach mam ,
ré malt R& , mam

Hinh 1.1 : So' @ quy trinh cong nghé san xuat malt
Pé dam bao chat lugng cua bia thi nguén dai mach dugc chon dé lam malt
phai dap tmg dugc cac yéu cau chit luong sau:
= Yéu cau vé cam quan:
v/ Tat ca cac hat thoc phai thudc mot loai dai mach, déng nhét vé kich cd,
khong 1an cat d4, rom rac va nhiing hat thudc loai thoc khac.

v Hat thoc phai ¢6 vo méng, mau vang nhat éng anh, khong cé vét trén vo
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v Pai mach tdt phai c6 mui thom ctia rom ra, khi cin hat thoc théy co
mui tinh bdt va vi hoi ngot.
= Sinh ly:

v’ Luc ndy mam phai dat 80-85%

v’ Trong luong tuyét d6i thuong 35-45 g/1000 hat

v Kha ning nay mam 90-95%
= Yéu cau vé thanh phan héa hoc:

v Vo: khong vugt qua 7-9% trong luong hat

v/ Ham luong am: w=10-15%

v Ham lugng Protit: 8-14% chéat kho cia hat

v/ Ham luong Glucid: chiém 55-62% trong lugng hat (hodc 63-66% trong
luong chat kho).
Sau qua trinh ché bién, malt phai dat duoc cac chi tiéu:
= T7 1¢ thu hoi malt khé: 100 kg dai mach c6 w =15% s& san xuat dugc 75-

78 kg malt khd c6 w=2-4%

= Kiém tra cam quan:

v’ Mau: malt vang c6 mau vang rom, malt den c6 mau sam hon, vo malt
phai 6ng anh, kich thudc va hinh dang phai gibng nhu hat dai mach kho.

v'Mui va vi: Phai ¢6 mui thom dac trung cho ting loai malt, khéng ¢
mui la, néu ¢6 mui chua hodc mbc chirng té malt con am, co vi ngot.

v' V& do sach: Khong 1an tap chét, hat khong bi v& (luong hat vo ti da 1a
15%), luong hat bénh tdi da 1a 1 %, lugng hat khong nay mam t6i da 13 5%.

v’ Trang thai malt: Xop va kho.
» Chi s6 co hoc:

v Déi voi malt rat nhe: 480-500 g/l

v' Loai nhe: 500-530g/I

v' Trung binh: 530-560 g/I

v’ Loai nang: <560 g/l

v’ Trong lugng tuyét ddi ciia malt 1a tir 28-38g/1000 hat
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= Thanh phan héa hoc:

v' D6 am malt (w) < 4,5% va trong bao quéan tot cho phép w<7%.

v/ Thoi gian dudng hoa cia malt vang 1a 10-20 phut & 70°C, malt den 1a
20-30 phut & 70°C.

v/ Chat hoa tan trung binh 14 65-82% chat kho.

v/ Ham lugng maltose ctia malt vang 1a 70% chat hoa tan, malt den 13 59-
65% chat hoa tan.

v B0 axit: pH duong hoa tir 5,5-6,5

v/ Nhiing thanh phan chinh ctia malt kho (% chat kho)

Bang 1.7: Céc thanh phin chinh trong malt khé

N Ty 1€ ; Ty e
Thanh phan Thanh phan

(%) (%)
Tinh bot 58 |Puong khu 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

Pé c6 thé bién ddi tir malt thanh bia phuc vu cho doi sdng con nguoi thi
malt s& duge dem di 1én men. Yéu t6 dong vai tro quyét dinh trong qua trinh 1én
men chinh 1 men bia (ndm men).

¢) Men bia (nAm men)[10]

Nam men dong vai trd hét sic quan trong trong cong nghiép san xuat bia.
Nho dic tinh sinh dudng ctia ndAm men 1a qué trinh chuyén hoa dich dudng thanh
ruou va sinh ra khi CO, 1a thanh phan chinh cta bia. Trong nganh san xuét bia,
cac gidng ndm men dugc chia thanh 2 nhom:

= Nhém ndm men néi ( Saccharomyces cerevisiae ):

v Nhiét do lén men: 10-25°C.

v" Lén men manh, qua trinh 1én men x4y ra trén bé mat cua moi truong.
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v Khi qua trinh Ién men két thuc, cac té bao két chum, chudi, tao thanh
16p day trén bé mit cung vdi bot bia, bia tu trong cham.

v Kha nang 1én men duong tam (rafinose) kém (chi dat 33%).
= Nhém nam men chim ( Saccharomyces carlbergensis )

v Nhiét d6 1én men 0-10°C.

v Qua trinh xay ra trong 1ong mdi truong nén kha ning 1én men tdt

v C6 kha niang 1én men hoan toan (vi c6 thé 1én men dudng rafinose
hoan toan).

v Khi 1én men xong, cac té bao két thanh chum hodc chudi két ling
xudng day thung 1én men rat nhanh, nho vay bia chong tu trong hon 1én
men no6i. Kha ning két ling cia nAm men phu thudc vao nhiéu yéu to:

+ CAu tao thanh té bao ndm men .
+ Ham lugng nito hoa tan trong moi truong .
+ Nhiét do , pH ctia moi truong ...

v C6 kha nang tai sir dung tot (6-8 doi), ty 1& té bao chét < 10%.

Nam men dugc st dung tir nAm men thuan chiing, men dugc giit dudi dang
men kho, sau d6 nhan giéng trung gian roi dua vao str dung trong san xuat bia.
Hién nay, nhom ndm men duoc cic nha may bia trén thé gigl va Viét Nam st
dung pho bién trong san xuét 1a nhom ndm men chim.

d) Hoa bia (hoa houblon)[7]

Sau nudc, malt va nAm men thi nguyén liéu cin ban tiép theo trong quy
trinh san xuat bia 1a hoa bia (hoa houblon). Hoa bia dugc danh gia 1a nguyén liéu
co ban thtr hai sau malt dai mach, 1a linh hon cua bia, gop phﬁn tao nén mui va
vi dédc trung cho bia.

Houblon thudc ho diy leo, séng 1au nim (30-40 nim), c6 chiéu cao trung
binh 10-15 m. Hién nay trén thé gi6i dang trong trén 100 giéng hoa houblon
khac nhau. Loai thuc vat nay chi thich hop v&i khi hdu 6n déi nén dugce tréng

nhiéu & Prc, Tiép, Lién Bang Nga, Phap, M¥,...
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Hoa houblon ¢ hoa duc va hoa cai riéng biét cho ting cay, trong san xudt
bia chi sir dung hoa cai chua thu phén. Hoa duc khong dugc st dung vi no rat
nho, chira it lvgng phan hoa (lupulin), chit ding ciing rat kém

Hoa houblon lam cho bia c6 vi déng diu, huong thom rat dic trung, lam
tang kha ning tao va giit bén bot, 1am ting d6 bén keo va do 6n dinh thanh phan
sinh hoc cua san phém. Do nhiing dac tinh cuc ky dac bi¢t nhu vay nén hoa
houblon van gitt mot vai trd doc ton va 1a nguyén liéu khong thé thay thé trong
nganh san xuét bia.

Bang 1.8: Thanh phan ciia hoa houblon

Thanh phan Ham lwong(%)
Nudc 10-11
Nhuya dang tong so 15-20
Tinh dau 0,5-1,5
Tanin 2-5
Monosaccarit 2
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

Hoa houblon duoc sir dung trong coéng nghiép san xuat bia hién nay gdm
cac dang sau:

* Dang hoa houblon tuoi nguyén canh

» Dang hoa houblon canh kho

» Dang hoa houblon hat, vién

» Dang hoa cao trich ly
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1.3.3.2) Cac chét phu gia trong quy trinh cong nghé sian xuat bia[7]

Tuy theo yéu cau ky thuat, cong ngh¢ ma nhiing nguyén, phu li¢u hoac cac
héa chit nay duoc sir dung v6i ham luong khac nhau, goi chung nhitng dang nay
la phu gia va chia thanh hai nhoém chinh:

= Nhém phu gia triee tiép: Gom tat ca nhitng nguyén liéu va hoa chat co mat
trong thanh phan cua san pham véi su kiém soat chit chd & ham lugng cho phép:

v/ Céc hoa chit xtr Iy d6 cung, diéu chinh d6 kiém cta nudc cong nghé
nhu HCl, Al(SO,)3.16H,0, CaSO,,...

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

v’ Céc hoa chét dung dé diéu chinh pH nhu: H,SO,, acid lactic, CaCl,,...

v Chét tao mau cho bia: caramen.

= Nhém phu gia gidn tiép: Nhom nay bao gém tat ca nguyén liéu va hoa
chét duoc str dung trong quy trinh cong nghé nhung khong duoc phép co mit &
trong san pham:

v’ Cac bot tro loc: PVPP, kizelgua,. ..

v Céac hoa chat dé vé sinh thiét bi, vé sinh phan xudng nhu: H,SO,,
KMnO,4, NaOH,...

v Céc chat dugc dung nhu tac nhan lam lanh nhu NHs, glycol, nude mudi,. ..
Tac dung ctia cac chat phu gia nay ddi v6i quy trinh san xuét bia la:

= Cdc ché pham enzym: Tang cudng hoat d6 va néng dd cic enzym, ning
cao hiéu suat ctia qua trinh I&én men.

= Caramen: tao mau cho bia

= CaCl,: tang do bén viing cta enzym o — Amylaza ¢ nhiét d6 cao

= Acid ascorbic: bao quan, chéng oxi hoa, tc ché cac qué trinh bién chat
cua bia.

= Colluplie: chdng oxi hoa protein

= Malurex I: r(t ngan thoi gian 18n men phu, giam lugng diacetyl tao thanh

trong qua trinh 1én men chinh
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= C4c hda chat vé sinh cdng nghiép (Clorin, NaOH): dung dé tay rora sat
triung nha xudéng, day chuyén, may maoc.

= Than hoat tinh: Thu hdi lugng CO,

Ngoai ra trong san xuit bia phu thudc vao cac diéu kién chii quan va khach
quan, nham muyc dich ha gia thanh san pham, tao ra cic san pham bia co chat
luong khéac nhau, cai thién mdt vai tinh chit cta san phém, theo don dat hang
clia nguoi tidu dung thi nguoi ta thém cac thé lidu vao cing véi malt trong san
xuét bia.
1.3.3.3) Thé lié¢u[10]

Yéu cau d6i v6i thé lidu 13 phai c6 ngudn glucid doi dao ma tir d6 dudi tac
dung cua enzyme trong malt, luong glucid cta thé liéu s& chuyén héa thanh
duong hoa tan. Vi vay céac loai ngii coc thudng duge chon 1am thé liéu trong san
xuat bia. Chat lugng cua thé liéu ciing 1 yéu t6 s& anh huong truc tiép dén chat
luong cua bia thanh phidm (mau sic, mui vi). Do d6 can quan tdm dén thanh
phén héa hoc cta thé liéu.

O nuéce ta hién nay thé litu duoc st dung phé bién 1a £4ao0. Pdi voi bia
Heniken 14 100% dai mach, d6i véi bia Tiger 80% dai mach va 20% gao. Vi gao
c6 sin nhitng vu diém sau:

= C6 san trong nudc voi gia ré va chat lugng cao.

= Do ham lugng glucid va protein kha cao, kha ning chuyén héa thanh chét
hoa tan tdt co thé dat 90% chat kho. Thuc té va thuc nghi¢m da cho ta théiy co
thé thay thé gao cho malt dén 50% (néu malt c6 hoat tinh enzym tt).

Ngoai ra & mot sb6 noi con c6 thé su dung cac loai thé liéu khac nhau, phu
hop véi diéu kién san xuat nhu:

= Bip duoc sir dung & cac nudc chau Phi hodc Mi la tinh

= Gao mi.

* Pau: ham lugng tinh bot trong dau khong 16n, thuong nho hon 40% trong

luong, vi vay trong nau bia ngudi ta dung dau khong phai véi muc dich thé licu
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cho malt, ma v&i véi muc dich 1am cho bia cé kha nang tao bot manh (trong dau
c6 chira nhiéu glucozit), 1a ngudn thic an t6t cho nAm men vé sau.

» Puong saccharose: dugc sit dung nhu mot thé liéu cao cép.

Viéc van hanh va san xuét trong cic nha may bia ngoai yéu cau can dugc
cung cip mot luong 16n cac nguyén liéu, cling nhu cac chat phu gia thi ciing can
dugc cung cép mot luong khé 16n nang lugng, dé phuc vu cho san Xuét.

1.3.4) Niing lwgng trong quy trinh san xuit bia[12]
1.3.4.1) Pién

bién ti€u thu cho nha may bia van hanh tbt trung binh tur 8 dén 12 kwh/hl,
phu thudc vao qua trinh va dic tinh cia san phém.

Cac khu vuc ti€u thu dién nang la: khu vuc chiét chai, may lanh, khi nén,
thu héi CO,, xir 1y nuée thai, didu hoa khong khi, cac khu vyc khac nhu bom,
quat, di¢n chiéu sang.
1.3.4.2) Nhiét

Tiéu thu nhiét cia mot nha may bia van hanh tt nam trong khoang 150-200
mJ/hl d6i v6i nha may bia khong c6 hé thong thu hoi nhiét trong qua trinh nau
hoa nhung c6 hé thong bao on tot, thu hoi nudc ngung, hé thong bao tri tét.

Tiéu hao nang lugng trong nha may bia phu thudc vao déc tinh cia nha may
nhu qué trinh cong nghé, phuong phap dong goi san pham, ky thuat va loai thiét
bi thanh tring, cong nghé xtr Iy san pham phu.

Cac qua trinh tiéu hao ning luong trong nha mdy bia bao gdm: Nau va
duong hoa, nau hoa, hé théng vé sinh (CIP) va ti¢t trung, hé théng rua chai, hé
théng thanh tring bia. Trong d6 tiéu thu nhiét nhiéu nhat 1a ndi ndu hoa chiém

dén 30-40% tong luong hoi dung trong nha may.
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1.3.5) So' d6 diy chuyén cong nghé sin xuit bia [11]

Malt >
Gao 1
Dia Chuin bi -, Bui(K)
en Nghién — Tiéng on(K)
\ 4
buong Néu , -
Nude ——3] - 1 hoa, duong hoa  [——> Nuwoc thai(L)
Hoa houblon - Loc dich duong ) Bahem(R)
A —— YN - Nhiét
Dign 1 - Nau hoa .-
Hoi —* . Lang néng Mui(K)
A 4
Lén men
T B T
Pién —*| - Lén men chinh 20
: - Lén men phu Nude thai(L)
Y
Hoan thién
A - Loc bia , ..
Bot tro loc » - On dinh. bio hoa ,  Nudc thai(L)
CO, — CO, Y »  Bot tro loc(R)
Dién - Pha bia Men(R)
- Loc v0 trung
Y
Vo chai, lon, keg o _ . , Nudc thai(L)
Nhan, mac ——»| Pong chai, lon, keg va —— Chai v&(R)
Pién thanh trung Nhan méc hong(R)
\ 4
San pham Bia chai,
Bia lon, Bia hoi

Hinh 1.2: So' @6 diy chuyén cong nghé tong quat sin xuat bia
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Khoa moi trwo"ng_

I.4) Cac chit thai phat sinh trong qua trinh san xuit bia

Bang 1.9: Cac ngudn chit thai chinh trong san xuat bia[12]

STT| Ngudn thai T4c nhan 6 nhiém
Nghién - Bui
1 nguyén liéu | Tiéng dn
2 Nau - Xut va axit cho hé CIP
- Thai luong chat hitu co cao
- Bui
- Gay ra cac mui kho chiu cho céc khu vuc xung quanh
3 Lén men - Xut va axit cho hé CIP
- Phat thai CO;
- Thai lugng chét hitu co cao (do nim men va viéc vé
sinh thiét bi gdy nén, nudc thai c6 nong do chat hitu
co, nitrat va photpho cao).
4 Loc bia - CO,
- Thai lugng chét hitu co cao (ném men, bot trg loc)
5 bong goi - Nudc thai c6 pH cao va chat lo lung nhiéu
thanh trung | _ Tiéu hao nhiéu nudc ndng va nudc lanh
Céac hoat dong | - Phat thai CO, NOx va PAH (polyaromactic
e
hodc dot dau, |- Nguy co ro ri dau
méy lanh. . - Nguy co 10 ri va phat thai NH;
- Nguy co 10 ri va phat thai CFC

Tir so d6 diy chuyén cong nghé tong quat san xuét bia (hinh 1.2) va Bdng

1.9 cho thiy cac ngudn thai chinh trong nganh bia gom: Khi thai, nudc thai, chat

thai ran. Trong d6 nudc thai 1a van dé 16n trong nganh bia, cd anh hudng va tac

dong truc tiép t6i moi truong séng
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I.4.1) Khi thai [13]

Hoi phat sinh tir qua trinh nu, hoi khi nén bi ro ri, bui tir qua trinh chuan bj
nguyén li¢u

Ngudn bui phat sinh chu yéu trong nha may bao gdm trong qua trinh chuan
bi nguyén liéu, qua trinh tiép liéu, qua trinh xay malt, qua trinh nghién gao...
Tuy nhién tai luong bui & day rat khé wée tinh phu thudc nhidu vao cac yéu td
nhu loai nguyén li¢u, do am cua nguyén li€u, tinh trang/tinh nang cua thiét bi
may moc...

Nhiét téa tir qué trinh nau, ndi hoi (ngudn nhiét rat 16n) va tir hé thong lam
lanh (nguén nhiét lanh) va tiéng on do thiét bi san xuét (may bom, may lanh,
bang chuyén...) anh hudng truc tiép dén stc khoe cuia cong nhan va moi trudng
xung quanh.

1.4.2) Chat thai rin [12]

Céc chét thai ran chinh cta qua trinh san xuét bia bao gém ba hém, ba men,
cac manh thuay tinh tr khu vuc dong goi, bot trg loc tir khu vuc loc, bot giéy tu
qué trinh rira chai, gidy, nhua, kim loai tir cc bo phéan phu trg, xi than, dau thai,
dau phanh. Ba hém va ba men 1a chét hitu co, s& gy mui cho khu vuc san xuat
néu khong thu gom va xu 1y kip thoi.

Bang 1.10 : Lwong chat thai rin phat sinh khi sian xuit 1 hectolit bia
Chat o Pon

. Lwong Tac dong
nhiém vi
Ba hem kg | 21—27 | O nhiém nguon nudc, dat, gdy mui kho chiu
Nam men kg 3-4 O nhiém ngudn nudc, dat, gdy mui kho chiu
V6 chai v& | chai 0,9 Gay tai nan cho nguoi van hanh

Bun hoat tinh | kg |0,3—0.4 | O nhiém nguoén nudc, dat, gdy mui kho chiu

Nhan, giay | kg 1,5 O nhiém nguon nudc, dat, gdy mui kho chiu

Bottroloc | kg |0,2—0,6 | O nhiém nguon nuéc, dat, gdy mui kho chiu

Plastic kg - Tai lugng chat thai ran cao, bai chtra 16n
Kim loai kg - Tai lugng chat thai ran cao, bai chtra 16n
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1.4.3) Nudc thai [12]

1.4.3.1) Ngudn goc phat sinh nwéc thai trong quy trinh san xuat bia.
Gom 2 ngudn thai:
< Nudc thai sinh hoat: C6 luu lugng khong lon
< Nudc thai san xuét: bao gdm

» Nudc thdi loc bd hem: Nudc thai phat sinh tir giai doan loc hem nén
chting bi nhiém ban boi cac chét hitu co, cin ba hém, cac vi sinh vat.

= Nudc thdi loc dich dwong: Nude thai ndy thuong bi nhiém ban chét hitu
co, lugng Gluco trong nudc nay cling & muirc cao, 1a moi truong thuan loi cho
su phat trién ctia cac loai vi sinh vat. C6 d6 duc va d6 mau kha cao.

= Nudc thdi tir cdc thiét bi trao déi nhiét: La dong thai c6 luu lugng 16n
nhit, nhung duge xem nhu 13 sach. Mic du ¢ nhiét d6 cao tir 45-50°C va c6
thé 1an mot it luong ddu md khong dang ké.

" Nudc thdi tuw qud trinh ria chai: Pay 1a mdt trong nhirng dong thai cé
d6 6 nhiém cao nhat trong day chuyén san xuét bia. V& nguyén ly dé dong
chai thi chai phai duoc rira qua cac budc: rira véi nude ndng, rira bang dung
dich kiém lodng néng (1-3% NaOH), tiép d6 1a rira sach ban va nhin bén
ngoai chai va cudi cung 1a phun kiém néng rira bén trong va bén ngoai chai,
sau d6 rira sach bang nudc néng va nude lanh. Do d6, nude thai phat sinh tir
qua trinh rtra chai c6 do pH cao khi duoc tap trung vao dong thai cua ca quy
trinh khién cho dong thai cta ca quy trinh c6 pH kiém tinh.

» Nudc thai phat sinh tie cac thiét bi loc bui va bdi thdi xi than: ¢6 luu
luong va ham luong can lo ling (bui than) rat 16n. Dong thai nay xuat hién
khi ndi hoi dugc cung cap nhiét nho than.

= Nudc thdi tir qud trinh riea thiét bi: thuong c6 ham luong chét hiru co
cao dong thoi chtra dau md, cin va trong trudong hop rira ndi hoi co thé chira
ca acid va kiém.

Luu luong dong thai va dic tinh dong thai trong cong nghé san xuét bia,

con bién doi theo chu ky va mua san xuat.
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1.4.3.2) Dac tinh va tii lwgng cia nwéc thai phat sinh trong quy trinh san
xuit bia

Tuy cac nha may bia khac nhau vé phwong phap 1én men, vé su quan li noi
vi, tai lugng nudc thai va ham luong céc chit 6 nhiém, nhung nudc thai cia cac
nha may bia van c6 cac dic tinh chung:

* Ham lugng chét hitu co d& phan huy sinh hoc cao

* Ham luong chat ran (dang tong s, dang lo ling) trong nudc cao, do con
14n nhiéu xac men, ba.

% Nhiét do cao.

*pH dao dong manh va thay doi kha 16n tir mac acid manh dén kiém
manbh.

* Thudng c6 mau xam den.

% CO céac hoa chat duoc sir dung trong qué trinh san xuat nhu xut, soda. ..

Tai luong cac chat 6 nhiém trong nudc thai ctia nganh bia kha cao. Ham
luong cac chét 6 nhiém c6 trong nude thai thuong vuot qua tiéu chuan cho phép.

Bang 1.11: Tinh chat nuwéc thai tir san xuat bia

A Pon QCVN
Thoéng Khoang gia ,
, vi 40:2011 Téac dong den moéi truong
SO tri
tinh A B
pH 6-8 6-9 | 559 -
BODs | mg/l | 900—1.400 | <30 | <50 O nhiém
COD | mg/l | 1.700—-2.200 | <75 | <150 O nhiém
SS mg/I 500-600 | <50 | <100 | Gay ngat tho cho thuy sinh
Tong N | mgl/l 30 <20 | <40 | Gay hi¢n tuong phu dudng
Téng P | mgl/l 22 - 25 <4 | <6 |Kich thich thuc vat phat trién
. Doc hai cho ca nhung lai thic
NH,4 mg/I 13-16 <5 | <10 | , ,
day thuc vat phat trién
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Ghi chii: * Cac thong sd quy dinh trong tiéu chuan, chua xét hé sd lién quan
dén dung tich ngudn tiép nhan va hé sé theo luu lwong ngudn thai.
A — Thai vao ngudn tiép nhan dung cho muc dich sinh hoat.
B — Ngudn tiép nhan khac, ngoai loai A.
Thanh phan nudc thai san xuit bia thuong vuot rat nhiéu lan quy chuan
Viét Nam, néu khong dugc xtr Iy trude khi thai ra ngoai ngudn tiép nhan thi day

s€ la nguodn gay anh huong dén moi trudng nude va stc khoe con nguoi
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CHUONG II : CAC PHUONG PHAP XU LY NUOC THAI

I1.1) Tong quan vé cac phwong phap xir Iy nuée thai [1]
Trong xtr Iy nudce thai, nguoi ta phan bi¢t 3 phuong phap xur Iy nudce thai:

- Xu 1y co hoc

- Xt Iy hoa — ly

- Xu 1y sinh hoc

I1.1.1) Phwong phap xir ly co hoc

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

- Song chan rdc: Chan giit cac can ban co kich thudc 16n hay dang soi:
gidy, rau co, rac v.v... dugc goi chung 1a rac. Rac dugc chuyén t6i may
nghién dé nghién nho, sau d6 d6 tro lai trude song chan rac hodc chuyén téi
bé phan huy cin (bé metanten). Trong thoi gian gan ddy ngudi ta ap dung loai
song chan rac lién hop vira chan giit vira nghién rac.

- Bé lang cdt: Tach cac chat ban vo co c6 trong luong riéng 16n hon nhiéu
so voi1 trong lugng riéng cua nude thai nhu xi than, cat v.v... ra khoi nudce
thai. Cat tir bé lang cat dua di phoi kho ¢ trén san phoi va cat kho thuong
dugc st dung lai cho nhitng muc dich xay dung.

- Bé v6t dau mé: Thuong duoc ap dung khi xtr Iy nude thai cé chira dau
md (nudc thai cong nghiép), nham tach cac tap chat nhe. Poi v6i nude thai
sinh hoat khi ham luong dau mé& khong cao thi viéc vot dau m& thuc hién
ngay & bé lang nho thiét bi gat chat noi.

- Bé lpc: Nham tach cac chat ¢ trang thai lo ling kich thudc nho bang
cach cho nudc thai di qua 16p loc dac biét hoac qua 16p vat li€u loc, st dung
cht yéu cho mét s6 loai nudc thai cong nghiép.

Phuong phap xtr 1y co hoc ¢6 thé loai bo dugce dén 60% céc tap chit khong

hoa tan c¢6 trong nudc thai sinh hoat va giam BOD dén 20%.
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Dé tang hiéu sudt cong tac clia cac cong trinh xir Iy co hoc c6 thé dung bién
phap thoang gid so bd, thoang gié dong tu sinh hoc, hi€u qua xur 1y dat tdi 75%
theo ham lugng chat lo ling va 40-45% theo BOD

Trong s6 cac cong trinh xtr 1y co hoc phai ké dén ca bé ty hoai, bé lang hai
v, bé lang trong c6 ngdn phan hiy 14 nhimg cong trinh vira dé lang vira dé phan
huy cin lang.

Néu diéu kién dia phuwong cho phép thi sau xir 1y co hoc nude thai duoc khir
tring va xa vao nguodn, nhung thong thudng thi xir Iy co hoc chi 1a giai doan xur
1y so b trude cho qua trinh xtr 1y sinh hoc.

I1.1.2) Phwong phap xir ly hoa-ly

Thuc chit ciia phuong phap xir 1y hoa hoc 1a dua vao nude thai chit phan
tmg nao d6 dé gay tac dong voi cac tap chat ban, bién d6i hoa hoc, tao thanh
chat khac dudi dang cin hodc chit hoa tan nhung khong doc hai hay giy 6
nhiém méi trudng. Vi du phuong phép trung hoa nude thai chia axit va kiém,
phuong phap 6xy hoa v.v...

O phuong phap héa Iy thuong ap dung dé xur Iy nude thai 1 keo ty, hap thu,
trich ly, bay hoi, tuyén ndi...

Can cr vao diéu kién dia phuong va yéu cau vé sinh ma phuong phap hoa
Iy 1a giai phap cudi cung hodc 1a giai doan xir Iy so bo cho cac giai doan xtr 1y
tiép theo.

I1.1.3) Phuwong phap xir ly sinh hoc

Duya vao sy song va hoat dong cua cac vi sinh dé 6xy hoa chat ban hitu co &
dang keo va hoa tan c6 trong nudc thai.

Nhirng cong trinh x1r 1y sinh héa phan thanh 2 nhém:

- Nhitng cong trinh trong d6 qua trinh xt 1y thyuc hién trong diéu kién tu

nhién.

- Nhiing cong trinh trong d6 qua trinh xir 1y thyuc hién trong diéu kién nhan
tao.
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Nhirng cong trinh x1r 1y sinh hoc thuc hién trong diéu kién ty nhién 1a: Canh
déng tudi, bai loc, hd sinh hoc v.v... Qua trinh xu ly dién ra cham, dya chu yéu
vao ngudn oxy va vi sinh co trong dét va nudc.

Nhitng cong trinh xir 1y sinh hoc trong diéu kién nhan tao 1a: Bé loc sinh
hoc (Bidphin), bé lam thoang sinh hoc (Aeroten) v.v... Do cac diéu kién tao nén
bang nhan tao ma qua trinh xt Iy dién ra nhanh hon, cudng d6 manh hon.

Qua trinh xtr 1y sinh hoc trong diéu kién nhan tao c6 thé dat mirc hoan toan
(xtr Iy sinh hoc hoan toan) véi BOD giam té1 90-95% va khong hoan toan véi
BOD giam t61 40-80%

Giai doan xir 1y sinh hoc tién hanh sau giai doan xtr 1y co hoc. Bé lang sau
giai doan xur 1y co hoc goi 1a bé ling dot I. Pé chin gitt mang sinh hoc (sau bé
Biophin) hoidc bun hoat tinh (sau bé Aeroten) dung bé goi 13 bé lang dot I1.

Trong truong hop xtr 1y trén bé Aeroten thudng dua mot phan bun hoat tinh
trd lai bé Aeroten dé tao diéu kién cho cong trinh dat hiéu qua cao hon. Phan
bun hoat tinh con lai goi 1a bun hoat tinh du, thuong dua téi bé nén bun dé lam
giam thé tich trudc khi dua vao bé Metanten dé thuc hién qua trinh 1én men.

Qua trinh x1r 1y sinh hoc trong diéu kién nhan tao khong loai trur triét dé cac
loai vi khuan, nhat 13 vi tring gdy bénh. Boi vay sau giai doan xir Iy sinh hoc
trong diéu kién nhan tao can thuc hién giai doan khur trung nudc thai trude khi
X4 vao ngudn.

Trong qua trinh xtr 1y nudc thai bang bt ky phuong phap nao ciing tao nén
mot luong can dang ké (bang 0,5-1% tong luu lugng nudce thai). Cac chat lo
limg khong hoa tan & bé léng dot I goi 1a c@n tuoi, can gitr lai o bé léng IT got 1a
mang vi sinh (sau bé Biéphin) hodc bun hoat tinh (sau bé aeroten)

Noi chung céc loai cin trén déu c6 mui hoi thdi kho chiu (nhit 1a cin tuoi)
va nguy hiém vé mit vé sinh. Do vy nhat thiét phai xu 1y cin thich dang. Dé
giam ham luong chat hitu co trong cin va dé dat cac chi tiéu vé sinh thuong ap
dung phuong phap xtr Iy sinh hoc ky khi trong cac coéng trinh tu hoai, bé ldng hai

vO hodc bé metanten.
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Bé tu hoai va bé léng hai v6 thuc hién déng thot hai nhiém vu: léng can va
1én men cin lang.

Bé Metanten 13 cong trinh twong dbi hién dai chi ung dung dé 1én men cin
ling. D6i khi bé nay ciing con duge st dung dé xir Iy so bd nude thai cong
nghiép c6 ndng do cao.

Dé giam d6 4m cua can dd 1én men thudng str dung cic cong trinh: hd bun
(déi voi tram xur Iy nhd), san phoi bun, thiét bi séy kho béng co hoc, loc chan
khéng, loc ép... Khi luong cin kha 16n ¢ thé st dung phuong phap sy nhiét.
I1.2) Mot vai phwong phap wng dung trong xir ly nwée thai Bia
11.2.1) Song chén rac [1]

Pé chan giit nhitng rac ban tho (gidy, rau co, rac...) ngudi ta ding song
chén rac. Song chin réc 1a cong trinh x1r Iy so bd dé chuan bj diéu kién cho viéc
xtr 1y nudc thai sau d6. Trudng hop & tram bom chinh dd dit song chan rac voéi
kich thuéc 16 mm thi khong nhét thiét phai dat né ¢ trén tram xir 1y nira (d6i voi
tram cong suat nho).

Song chin rac gom cac thanh dan sip xép canh nhau ¢ trén muong dan
nuéc. Khoang cach giita cac thanh dan goi 1a khe ho (mét ludi). Song chin rac
c6 thé phan thanh:

+ Theo khe ho: [] Loai tho (30:200 mm)
"] Loai trung binh (525 mm)
+ Theo dic diém cdu tao: [ Loai ¢b dinh
] Loai di dong
+ Theo phuwong phdp ldy rdc: [] Loai thu cong
"] Loai co gidi
11.2.2) Bé ling [1]

Lang 14 phuong phap don gian nhat dé tach cac chat ban khong hoa tan ra
khoi nudc thai. Ty theo cong dung clia bé lang trong day chuyén cong nghé ma
ngudi ta phan biét bé ling dot I va dot I1. Bé ling dot I dit trude cong trinh xur
1y sinh hoc. Bé léng dot II dat sau cong trinh xur Iy sinh hoc.
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Co thé phan biét cac loai bé léng dua trén:
+ Theo ché d¢ lam viéc: [ Bé lang hoat dong gian doan
1 Bé léng hoat dong lién tuc
+ Theo chiéu nuéc chdy trong bé: [ Bé lang ngang
[ Bé lang dimg
(] Bé ling Radian
+ Ngoai ra: [] Bé ling trong: mdt bé chira dimg c6 budng keo tu Hn
trong
[] Bé lang tang mong 1a mot bé chia hodc kin hodc ho.
11.2.3) Bé diéu hoa [2]

Luu lugng va chat luong nude thai tir hé thong céng thu gom chay vao hé
théng xtr Iy thuong xuyén dao dong theo cac gio trong ngay. Khi hé sé khong
diéu hoa K>1,4, xay dung bé diéu hoa dé cac cong trinh xir Iy lam viéc véi luu
lugng déu trong ngay s& kinh té hon.

C6 2 loai bé diéu hoa: [] Bé diéu hoa ca luu luong va chat luong

"] Bé diéu hoa chi diéu hoa luu lugng
I1.2.4) Bé tuyén ndi [3]

La phuong phap dua trén nguyén tic: Cac phan tir phan tan trong nudc co
kha nang ty ling kém, nhung c6 kha ning két dinh vao cac bot khi ndi 1én trén
bé mit nude. Sau d6 ngudi ta tach cac bot khi cung cac phan tir dinh ra khoi
nude. Thue chit day la qué trinh tach bot hoac lam dac bot. Trong mot $6 truong
hop, qua trinh nay ciing duoc ding dé tach cac chat hoa tan nhu cac chat hoat
dong bé mit

Tuyén ndi co thé dit & giai doan xir Iy so bd (bac 1) trude khi xir Iy co ban
(bac 1I) - bé tuyén ndi c6 thé thay thé cho bé ling, trong day chuyén né ding
trude hodc sau bé ling, dong thoi ciing co thé & giai doan xtr 1y bd sung (hay
triét dé - cap III) sau xtr Iy co ban.

C6 hai hinh thirc tuyén ndi voi:

- Suc khi ¢ ap suat khi quyén goi 1a tuyén n6i bang khong khi.
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- Béo hoa khong khi & ap sudt khi quyén sau d6 thoat khi ra khoi nuée &
ap suat chan khong goi 1a tuyén ndi chan khong.
I1.2.5) Bé trung hoa [3]
Nudc thai thudng c6 nhiing gia tri pH khac nhau. Mudn nudc thai duge xur
li t6t bang phuong phap sinh hoc phai tién hanh trung hoa va diéu chinh pH vé
vung 6,6-7,6.
Trung hoa bang cach dung cac dung dich acid hodc mubi acid, cac dung
dich kiém hodc oxit kiém dé trung hoa dich nudc thai.
11.2.6) Bé UASB [3]
La mot bé xir 1y sinh hoc ky khi, &p dung qua trinh 1én men khi metan, dugc
sir dung kha pho bién hién nay. Quy trinh cong nghé gém ba giai doan:
- Giai doan 16ng hoa nguyén liéu dau dé vi khuan dé sir dung cac chat dinh
dudng
- Giai doan tao thanh acid
H,A Vi khuan cac acid hiru co
- Giai doan tao thanh metan
Cac acid hiru co \Lhuém, CH, + CO,
Céc yéu to anh hudng téi hiéu suat qua trinh phan huy yém khi tao thanh
khi metan:

- Nhiét do : t6i wu & 35°C. C6 thé thuc hién ¢ diéu kién 4m (30-35°C)
hodc néng (50-55°C). Khi nhiét do dudi 10°C vi khudn tao metan hau nhu
khong hoat dong.

- Liéu lvong nap nguyén liéu (bun) va muac d6 khudy tron

- Ty s6 C/N: ty s6 t6i wu cho qua trinh 1a (25-30)/I

- pH: tdi vu tir 6,5-7,5

- Dong vi khuan , thoi gian luu nudce, khong chira cac hoa chat doc, dic

biét 1a kim loai nang
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San pham khi thuong c6 ham luong CH, vao khoang 65-70%, CO, vao
khoang 25-30% va luong nho cac khi khic. Luong bun tich tu & dudi day bé
dugc dinh ky x4 ra ngoai
I1.2.7) Bé Aeroten [2]

La cong trinh 1am bang bé tong, bé tong cbt thép... voi mit bang thong
dung 13 hinh chir nhat. Hon hop bun va nuée thai cho chay qua sudt chiéu dai
ctia bé

Bun hoat tinh 13 loai bun x8p chtra nhiéu vi sinh c6 kha ning oxy héa va
khoang hoa céc chat hitu co chta trong nudc thai. Dé giir cho bun hoat tinh &
trang thai lo ling va dé dam bao oxy dung cho qua trinh oxy héa cac chét hitu
co thi phai luén dam bao viéc thoang gio

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

B¢ acroten duoc phan loai dua trén :

+ Theo nguyén ly lam viéc:
-Bé aeroten thong thuong: [1 Bé aeroten xir 1y sinh h6a khong hoan tcn
[] Bé aeroten xir 1y sinh hoa hoan toan
-Bé aeroten strc chira cao
+ Theo so d6 cong nghé:
-Aeroten mot bac
-Aeroten hai bac
+ Theo ciu triac dong chay
- Bé aeroten - day
- Bé aeroten - tron
- Bé aeroten kiéu hon hop
+ 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
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- Aeroten 1am thoang ap luc thép, tc 1a khéng dung bom khi nén ma
dung quat giod
11.2.8) Bé khir trung [2]

Nudc thai sau khi xir Iy bang phuong phap sinh hoc con chia khoang 10°-
10° vi khuan trong 1ml. Hau hét cac loai vi khuan c6 trong nudc thai khong phai
1a vi trung gy bénh, nhung khéng loai trir kha ning ton tai mot vai loai vi khuan
gdy bénh nao d6. Néu xa nudc thai ra ngudn cip nudc, ao, hd,..., thi kha ning
lan truyén bénh s& rat 16n. Do d6 phai c6 bién phap tiét tring nudc thai trude khi
xa ra nguon tiép nhan. Cac bién phap thuong dung trong qua trinh khir tring 13
ding hoa chit nhu clo hoi, hypoclrit-canxi dang bot (Ca(ClO),), nudc zavel
(NaClO), ozon, hoac tia cuc tim (UV)
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CHUONG III: PE XUAT VA LUA CHON PHUONG AN XU LY
NUOC THAI SAN XUAT BIA

I11.1) Co sé lwa chon quy trinh xir Iy nwée thai san xuat bia
Khi Iya chon mot cong nghé xir Iy nudce thai cin phai cin clr vao cac yéu
cau sau:
v Luu lugng, thanh phan va tinh chat ctia nude thai.
v Dién tich mit bang hién cé, ciing nhu cac diéu kién ma nha may c6 thé
chap nhan.
v’ Tiéu chuan dau ra ctia dong thai.
v Pic tinh ctia ngudn tiép nhan.
v Kinh phi dau tu ban dau va chi phi van hanh.
v' Pam bao kha ning xtr Iy khi nha may mé rong san xuét. ..
I11.2) Piic treng nwéc thai cia co sé lwa chon thiét ké va yéu cau xir Iy
I11.2.1) Piic trung nwéc thai cia co sé lwa chon thiét ké
Nudc thai nganh san xuét bia c6: + BODs = 1600 mg/I
+ COD = 3000 mg/I
+ SS =400 mg/I
+ Toéng Nito = 60 mg/I
+ Toéng Photpho = 8 mg/I
I11.2.2) Phan tich dic trung nwéc thai dé lwa chon cong nghé thiét ké
Ta thady BODs/COD = 0,6 nam trong khoang 0,5 — 0,75 chung t6 ham
lwong chét hiru co trong dong thai kha cao nén dé xir Iydat hiéu qua cao tot hon
hét ta dung bién phap xur 1y sinh hoc, vi nudc thai trong san xuit bia chira chu
yéu la cac chat hitu co dé phan hiy sinh hoc: Protein, acid hitu co,.. .
Do ndng d6 chat hitu co trong nude thai kha 16n ndng do COD 1a 3000 mg/1
nén cong nghé xir 1y sinh hoc két hop hai qua trinh ki khi va hiéu khi.
Cong nghé xtr 1y ki khi bé UASB 1a phu hop so voi yéu cau cia hé théng

xur ly nudc thai san xuat bia, nhd vao cac uvu diém cua cong trinh nhu van hanh
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don gian, chiu dugc tai trong cao, lugng bun sinh ra rat it, c6 thé diéu chinh tai
trong theo thoi ky san xuat bia. Ngoai ra bun c6 kha nang tach nudc tét, nhu cau
cung cip chat dinh dudng thip, ning luong tiéu thu it, thiét bi don gian cong
trinh it tbn dién tich va khong phat sinh mui kho chiu.

Nudc thai sau khi qua bé UASB c6 nong d6 COD khoang 400-800 mg/I
chua dat tiéu chuan xa thai do d6 can phai tiép tuc xir Iy sinh hoc hiéu khi. Trong
cong nghé xir Iy hiéu khi, co rat nhiéu don vi cong trinh xir 1y sinh hoc hiéu khi
khac nhau nhu: cac dang hd xir 1y tu nhién, hd 1am thoang co hoc, muong oxy
hoa, bé Aerotank, bé loc sinh hoc, bé tiép xuc... Can phai lya chon sao cho phu
hop voi diéu kién thuc té (luu lugng, néng do cac chat 6 nhiém, vi tri noi xt 1y,
dic diém nguon tiép nhan) va chon ty 18 F/M cho hé thong 1a rat quan trong. Do
d6 chon bé Aeroten 14 thich hop.

Do SS=400mg/1 nén phai can dung thém bé ling dot I hodc bé tuyén ndi dé
giam bot ham luong SS khi di vao bé UASB va bé Aeroten.
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I11.3) Phwong 4n thiét ké 1

I11.3.1) So’ d6 hé thong

y
[ Song chan rac } ———————— .

v

[ Hb gom (ham thu) ]

v

|
|
|
|
|
|
v
Luéitichractinh F————— » Rac

................. > Bé diéu hoa
4 ¢ N
Maynénkhi.........» Bétuyénndi  |........ ,
4 ¢ 1\ :
Héa Chét — e b b —s > Bé trung hba |
(kiém , acid) N T y |
BEUASB  fr-omimmeo !
e ¢ N :
Méy 110970 ) IS SO N Bé Aerotank - !
lehi L ) !
, ! - :
B&TLéngTl |- { B& nén bin }
Hoéa chét Hinh 3.1: " pn hiét ke 1
hI rin — e s e s m— s ? uo’ng ll' rung
mp (CNONNe) " inh hé thél_ )

Nudc thai tir cac duge thu gom vao hé thong

QCVN 40/2011 cot B L Ly,
«c dé loai rac, can, nap

cong dan vao tram xur
chai, miéng chai ... c6 kich thude 16n. Sau do, rac s€ dugc thu gom va ché dén
bai rac dé xur ly.Nudc thai sau khi qua song chan rac dugc dan dén hd gom roi

qua ludi chan rac tinh nham loai bé mét lugng 16n cdn, ba hém giup giam tai,
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tranh gay tic nghén cho cac cong trinh phia sau.Nudc tir hd gom duoc bom vao
bé diéu hoa dé on dinh luu luong, nhiét do va ndng do chat 6 nhidm cia nudc
thai, giam kich thudc cac cong trinh phia sau.Trong bé diéu hoa c6 bd tri hé
théng phan phdi khi nhdm tranh cac hat cin lo ling ling xudng, tranh sinh mui
h6i1.Tiép dén nudc thai duoc dua vao bé tuyén ndi nham giam luong cin dé dam
bao nudc thai vao cong trinh xtr 1i sinh hoc phia sau c6 SS < 150 mg/l, dé dam
bao hiéu qua cuia cong trinh.Bé trung hoa, tai day nuoc thai dugc chdm héa chat
dé diéu chinh pH nuéc thai dén gia tri phu hop trude khi vao bé UASB.Nudc
thai sau d6 dugc dan qua cc cong trinh xir 1y sinh hoc.Tai bé ki khi UASB nho
hoat dong phan huy ctia cac VSV ki khi bién d6i chat hitu co thanh cac dang khi
sinh hoc, chinh cac chét hitu co ton tai trong nudc thai 1a cac chat dinh dudng
cho cac VSV.Sau khi qua bé ki khi nudc thai tiép tuc dén bé Aerotank. Tai bé
Aerotank, cac chat hitu co con lai s& dugc phan huy bai cac VSV hiéu khi, hiéu
qua xtr 1y ctia bé Aerotank dat tir 75-90% .Sau thoi gian luu nudc nhat dinh nudc
dugc dua sang bé lang II dé ling cac bong bun hoat tinh. Bun tir ddy bé ling II
duoc dua vao hd thu bun c6 2 ngan mot phan bun trong bé s& dugc bom tuan
hoan lai bé Aerotank nham duy tri ndng do bun hoat tinh trong bé, phan bun du
duoc dua qua bé nén bun. Tai bé nén bun bun du dugc nén bé’mg trong luc nham
giam thé tich ctia bun. Bun sau khi nén duoc dua qua may ép bang tai va mang
di chon 14p hop vé sinh hay 1am phan bén. Nudc sau khi qua ling tiép tuc cho

qua muong khir trung trudce khi xa ra nguon thai.

I11.4) Phuwong 4n thiét ké 2
I11.4.1) So' d6 hé thong

Nudc vao
Bé chira
—
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Diéu chinh pH, t°

Tuan hoan bun

QCVN 40/2011
BTNMT cot B

Hinh 3.H. [OAV AR 4V PlluUllS @Il I iét ké 2
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I11.4.2) Thuyét minh hé thong
Nudc thai tir cong doan san xudt va vé sinh thiét bj duoc tap trung vao bé
chtra, sau khi qua song chin rac thd nhim loai bé nhimg tap chat ¢6 kich thuéc
16n nhu bao nilon, nhdn mac hong,... Sau d6 nudc thai dugc dua qua bé lang cét
dung dé ling cat. Tir ddy, nudc thai dua vao bé didu hoa, tai ddy nude thai duge
diéu chinh pH va suc khi dé chuén bj t6t cho céc cong trinh sinh hoc phia sau.
Sau d6 nudc thai duoc bom vao bé UASB. O day dién ra cac qua trinh chuyén
héa céc hop chat c6 kha ning phan hiy sinh hoc véi sy tham gia ciia cac vi
khuan 1én men ky khi. San pham hinh thanh bao gom mét sé hop chat d& phan
huy sinh hoc, CH4, CO,, H,S, NHa,... Nudc sau xtr ly ky khi dugc chay vao bé
buin hoat tinh hiéu khi, nuéc sau xir Iy hiéu khi duoc dua qua bé ling nhim tach
bun hoat tinh. Phan bun léng duoc tuan hoan tré lai bé hiéu khi nham can bé’mg
luong vi sinh trong bé. Phan bun du tir bé UASB, Aerotank va 2 bé ling duoc
dua vao bé nén bun. Con phan nudc thai sau khi ra khoi bé lang sé tiép tuc dugc
chuyén qua bé khir tring va cudi cing 13 duoc thai ra ngudn tiép nhan.
I11.5) Phén tich va lwa chon phuwong 4n thiét ké
I11.5.1) Phén tich cac phwong an thiét ké
Phuong an 1: - H¢ théng c6 kha nang chiu dung duoc cac thay ddi 16n, dot
ngdt vé luu luong va ham luong cac chat hitu co.
- Vén déu tu ctia ca hé thdng xtr 1y twong ddi thap
- Bé bun hoat tinh 1a loai bé ¢6 gid van hanh cao nhat trong
cac loai bé xur ly sinh hoc.
- Hé thdng dé& bao quan va d& khic phuc khi co su ¢b
- Bun can sinh ra dugc xu ly triét dé, phat sinh ra mui hoéi
trong qué trinh xir ly (bé nén bun)
- Hé théng hoat dong don gian, dé van hanh, khong doi héi k¥
thuat cao, phtt hop vdi lao dong pho thong
Phurong dén 2: - Ciing nhu phuong 4n 1 chi c6 khac 1a khong thiét ké bé
tuyén noi ma thay vao do6 1a dung bé lang cat
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- Dién tich dét it vi hé thdng khéng dung tuyén ndi ma chi
dung lang cat, khong tén kém hoéa chat.
I11.5.2) Lwa chon phwong an thiét ké

Tuy phuong 4n 2 13 kha thi nhat vé mit kinh té.Tiét kiém dién tich dat dé
xdy dung hé thong xir 1y, cling nhu chi phi van hanh. Nhung dé dam bao hiéu
qua x{r Iy nude thai san xuat bia thi phuwong 4n 1 t6i wu hon, vi khi ta ding thém
tuyén ndi sé gitip giam tai cho UASB, giam ham luong SS trudce khi vao UASB

thi khi xtr ly COD sé& dat hiéu qua cao hon.
[JPé dam bao hiéu qua xir 1y nudc thai san xuét bia ctia hé thdng thi ta lua

chon phuong an 1
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CHUONG IV: TINH TOAN MOQT SO CONG TRIiNH PON VI
TRONG HE THONG XU LY NUOC THAI SAN XUAT BIA

IV.1) Nuéc thai dau vio cé cac dic trung.
Luu luong thiét ké: Q.. = 3000m*/ng.d
Luu luong trung binh gio: Q= 125m*h
Luu luong trung binh gidy: Q= 34,72I/s
Luu luong gio 16n nhat: Q% = QP x K,
Trong d6: Ko ld hé s6 khdng diéu hoa chung ciia nwéce thai
Bang 4.1: Hé so diéu hoa chung (TCXDVN 51:2008)
Qu.(/s)| 5 | 15 | 20 | 50 | 100 | 300 | 500 |1000 | >5000
Komwo | 25 | 21| 19 | 1,7 | 16 [ 155 | 1,5 | 147 | 144
Luu luong gidr 16n nhat: QF** = 125 x 1,9 = 237,5 (m°/h)

Bang 4.2: Thong so6 nuwéc thai dau vao

o Pon | Nwoc thai trwéc | QCVN : 40/2011
i Chitieu vi i 1y BTNMT (loai B)
1. pH - 8 55-9
2. | Ham lugng can lo lung | mg/I 400 100
3. BODs mg/I 1600 50
4, COD mg/I 3000 150
5. Tong Nito mg/| 60 40
6. Tong Photpho mg/| 8 6

IV.2) SONG CHAN RAC THO:
IV.2.1) Nhiém vu:

Giir lai cac thanh phan rac c6 kich thuéc 16n nhu: 14 ciy, bao nilon. .. nhd
d6 tranh lam tit may bom, dudng dng. Py 1a budc quan trong nham dam bao
an toan va diéu kién lam viéc thuan lgi cho ca hé théng xu Iy nudc thai.

IV.2.2) Tinh toan:

Song chin rac duoc dit nghiéng mot goc 60° so véi mat dat.
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S6 khe ho ctua song chan rac

Qmax
n= —b.h.vma:{ x k,
Trong do:
o Q¥ : lyu lwong 16n nhét cia dong thai (m%s).
Q= =3 = 0,066 ms.
3600

e b :Dbé rong khe ho giita cac song chin rac (mm), tir 15 + 25 mm.
Chon b =20 mm
e K, : hé sd tinh dén d6 thu hep cua dong chay khi str dung cong cu cio ric
co gidi, k, = 1,05.
e h : chiéu sdu myc nudc qua song chan (m) thuong lay bang chiéu sau muc
nude trong muong dan. Chon h =0, 1m.
® Vi : toc d0 chuyén dong ciia nudc thai trude song chan rac tmg véi luu

luong 16n nhét, tir 0,6 + 1,0 m/s. Chon Vma = 1 m/s.[3]

1
> = Q000XLO05S o) 65 (khe) = Chon n = 35 khe.

0,02x0,1x1
Chiéu rong song chan rac:

Bs = S(n —1) + b.n = 8%(35-1)+20x%35 = 972mm chon Bs = 1,0 (m).

Trong do:
e S:labé rong thanh dan hinh chit nhat, chon S = 8mm
e (n-1): s6 thanh dan ctia song chin rac
Kiém tra lai tbc d6 dong chay ¢ phan md rong trudc song chin tmg véi luu
lugng nudc thai Q. = 0.066 m%s. Van toc nudc khong dugc nhé hon 0,3

m/s.[5]

Qma\; 0’066
Vitra = —BS—XH - +0x0;+=0,66 (m/s)

Tén that ap luc qua song chin rac:

VZ
hs — éx max Xk
2g
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Trong do:
®Vmax =1 m/s
e g : gia tdc trong trudng (m/s?)
ek : hé sb tinh dén sy tang ton that do rac dong lai ¢ song chén.
k=2 +3, chonk = 3.
o £ :h¢ s6 ton thét cuc bo tai song chin rac phu thudc vao tiét dién thanh

song chin dugc tinh boi:
s\5
= — S1na
g B(bJ
B:hé sb phu thudc tiét dién ngang cua thanh. Hinh chit nhat véi bé mat tron B=

1,83

a: goc nghiéng song chan rac, o = 60°

%
= 1,83X(%] sin60° = 0,47
2
=>h = 02’479"811 x3 = 0,072 (MH,0)
X7,

Chiéu dai doan kénh m¢ rong trude song chan:

_B,-B, 10-03

L -
b 2tge 2xtg20°

= 0,96 (m)

Trong do:
* ¢ : goc mo rong ciia budng dit song chan rac. Chon ¢ =20°
e By : chiéu rong clia muong dan nudc thai vao. Chon B, = 0,3 m
Chiéu dai doan thu hep sau song chén:
L,=05xL;=0,5%0,96=0,48 (m) chon L, = 0,48 (m)
Chiéu dai xdy dung muong dit song chan rac:
L=L;+L,+L3=0,96+0,48 + 1,2 = 2,64 (m)

> Lgj: chiéu dai buéng dat song chin rac, L3> 1m chon Ly=1,2m
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e

Bk
B

L 13 L2

Hinh 4.1: So dd song chin rac.
Sau khi qua song chin rac thi ndng d6 SS, BODs giam 4%. Vay néng do
SS, BODs cua nudc thai con lai:
e SS =400 x (100 - 4)% = 384 mg/I
e BODs= 1600 x (100-4)% = 1536 mg/I

Bang 4.3: C4c thong sb xay dung mwong diit song chan rac

STT Tén thong sb Pon vi | S6 liéu thiét ké
1 Bé rong khe mm 20

2 S0 khe hé khe 18

3 Chiéu rong muong dan nudc vao m 0,2

4 Chiéu rong song chan m 0,7

5 Chiéu dai doan kénh trudc song chan m 0.41

6 Chiéu dai doan thu hep sau song chan m 0.21

7 Chiéu dai muong dit song chan m 1.82

IV.3) HAM TIEP NHAN:
I1VV.3.1) Nhiém vu:
Gitip cac cong trinh don vi phia sau khong phai thiét ké 4m sau trong dat.
1VV.3.2) Tinh toan:
Kich thuéc him:

Thé tich ham tiép nhan:

, 20 ;
V= Qe x t= 237,5x — = 79,16 ()

h
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Véi t: thoi gian luu trong ham tiép nhan, t = 10 — 30 phat. Chon t = 20 phut.
Chon chiéu sau hitu ich ctia bé hi=3,5 m.
Chon chiéu cao bao vé hy,= 0,5m.
Vay chiéu sau tong cong ctia ham tiép nhan:
H=3,5m+ 0,5m =4,0(m).
Dién tich hAm tiép nhan:
v 79,16

" h; 3,5
> chon S =24 (m?)

=22.62 (MY

Chon chiéu dai hdm L = 6m va chiéu rong B =4 m
Tinh toan bom dé bom sang hé thf')ng xur ly phia sau:
Chon loai bom nhing chim dat tai ham thu gom co6 Q, = Q% =
237,5(m*/h).

Cong suit ciia bom

p.g.HQR®™ 1000 x 9,81 x 10 x273,5 8 63 k
= = =3, W
1000.1 1000 x 0,75 x3600

max.
h .

Luu lwong nudc thai theo gid 1on nhat, (m*/h).

H: Cot ap cia bom, H = 10m H,0O (Cot ap H = 8+10m).

p: Khéi lugng riéng cua nude, p = 1000kg/m?®.,

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

n: Hiéu suat ciia bom, n=20,73-0,93. Chonn=0,8.

Cong suit thue té ciia bom(véi hé s an toan 1a p = 1,2)
Ng=PBxN=12xN=1,2x8,63=10,36 (kw).

B: hé s6 an toan dua vao bang sau:

Bang 4.4: Bang hé so an toan

N(kw) B
<1 2-15
1-5 15-1.2
5-50 1.2-1.15
>50 1.1
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Tinh toan 6ng din nuéec:
Puong kinh 6ng din nudc thai 1én song chan rac tinh
Luu lwgong nuéce thai Q7 = 237,5 m/h.

D:\/4><Q: 4% 2375 - 0.2(m).
VX7 2x3600x 314

Trong do:

max,

¢ h .

Luu luong gio 16n nhat (m°/h)
e v:van tdc nudc vao( ¢6 bom tir 1 — 2 m/s), chon v =2 m/s.

Bang 4.5: Bang tong két s6 liéu thiét ké hAm tiép nhan

STT Tén thong so Ponvi | S6 li¢u thiét ké
1 Chiéu rong ham tiép nhan (W) m 4

2 Chiéu dai ham tiép nhan (L) m 6

3 Chiéu sau ham tiép nhan (H) m 35+05=4
4 Cong suat bom kw 8,63

IV.4) SONG CHAN RAC TINH:
IV.4.1) Nhiém vu:
Giit lai cac thanh phan rac c6 kich thudc nho.
IV.4.2) Tinh toan:
Bang 4.6: Thong so thiét ké lwéi chan rac tinh (hinh ném)

Théng so Pon vi Lwéi ¢ dinh | Lwéi quay
Hi¢u qua khtr c¢én lo lung % 5-25 5-25
Tai trong I/m?.phit 400 - 1200 600 - 4600
Kich thudc mat ludi mm 02-1,2 0,25-1,5
Tén that ap luc m 1,2-2,1 0,8-1,4
Cong suat motor HP - 0,5-3
Chiéu dai trong quay m - 1,2-3,7
Puong kinh trong m - 09-15
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Chon ludi ¢ dinh ¢6 kich thude mat ludi d = 0,35mm, tuong tng vaéi tai
trong L = 700 (I/m?.phut).
Gia str ludi chén rac duge chon thiét ké c6 kich thude:
BxLxH =1m x 1,5m x 1,5m
Dién tich bé mit lwéi yéu ciu:

_Qp®™ 237,5x 1000

= 5,654 (m?)
Lg 700 x 60

A

S6 lwdi chén rac:
A 5,604 L. A1 ,. 12
n= = = 3,769 (ludi) => Chon s6 ludi chan n =4
BxL 1x1,5
Dién tich bé mit thuec té:

A = nxBxL = 4x1x1,5 = 6 (m?)

Tai trong bé mit 1am viéc thuc té 1a:

_Qp ™ 237,5 %1000 _ o,
La= A - sxe0 - 659,7 (I/phut.m?)

Sau khi qua song chin rac thi nong do chat rin lo ling giam 15%, BODs
giam 4%, COD giam 6%.
Viay néng d06 6 nhiém cua nude thai con lai:
e SS =384x(100 - 15)% = 326,4 mg/I
e BODs=1536x%(100- 4)% = 1474,56 mg/I
e COD =2400%(100- 6)% = 2256 mg/I
IV.5) BE PIEU HOA:
IVV.5.1) Nhiém vu:
Piéu hoa luu lwong va nong do chat hitu co, tranh cin lang.
Lam thoang so bo, qua d6 oxy hoa mot phan céac chat hiru co.
Tang cuong hi¢u qua xtr ly nudce thai
Tao diéu kién thuan loi cho cac chit lo limg va chat noi trong nudc thai
phan bd ddng nhat trude khi qua cac cong trinh xur 1y phia sau.

Tang hiéu qua khir BOD.
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IVV.5.2) Tinh toan:
Thoi gian luu nudc trong bélat=4-12 gio, chon t,, =5h
(Lam Minh Triét — Nguyén Thanh HUng — Nguyén Phudéc Dén, 2010, Xir Iy nude
thai d6 thi & cong nghiép — Tinh todn thiét ké cong trinh, NXB Pai hoc Quéc
gia Tp.H6 Chi Minh).
Thé tich bé can thiét la:
V= Q"px t = 125 x 5= 625 m*
LxB=1Imx9m
e Chiéu siu myc nudc: H=6 m
e Chiéu cao bao vé: Hp, = 0,5 m
e Chiéu cao téng cong cua bé: H,=6+05=65m
= Thé tich thuc té bé diéu hoa, V4, = 11x9x6.5 = 643,5 m*
= Chon Vian = 644 m®,
< Tinh todn lwong khi can dé xdo tron trong bé :
Str dung khi nén, tbc do R = 12 I/m>.phat
Luong khi nén can thiét cho x4o tron:
uni = R X V& = 0,012m*/phit.m® x 625 m*= 7.5 (m®/pht) = 125 (I/s).
Trong do:
R: téc d6 khi nén, R = 12 I/m®.phdt = 0,012m*m?®.phut,chon theo bang
Luu luong khi thoi qua dia 1a 0,02 — 0,12 m*/phat
Chon dia c6 Iuu luong khi: r = 0,12m*/phit
S6 dia khuéch tan khi

_Quni _ 70 _ ..
n=-—_ _—{},12_62’5 (céi)

% Tinh todn éng din khi
Khi duoc din tir may thoi khi qua dudng ong chinh, sau d6 khi duoc din
qua 6 dng nhanh.

M&i dng nhanh nho cach thanh bé 0,5 mét va cach dng ké bén 1,6 mét.
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Luu lwong khi trong méi 6ng nhanh nhé:

Qing = 5= 6°X67'5 _75(m®/h) = 0,021(m*%s).

Téc do khi dic trung trong dng dan 6 thé chon dura vao bang sau:

Bang 4.7: Mbi quan hé giira van toc va dwong kinh ng dan khi

Pwong kinh, mm Van toe, m/s
2575 6-9
100 - 250 9-15
300 - 610 14 - 20
760 — 1500 19 -33

Chon van tdc trong dng chinh v = 15 m/s

Puwong kinh 6ng chinh:

D - qkhi x4 _ 7,5)(4 — 0’103 m
\ 7xv \/ 314x60x15

Chon bng thép c6 duong kinh d = 110 mm.

Vin toc khi trong 6ng chinh

qkhi X4 _ 7,5)(4

V= 2 2
zxD 314x60x0,11

= 13,2 m/s ( théa man 9 — 15m/s)

Puong kinh 6ng nhanh:

Chon vén tbc trong éng nhanh v, = 9 m/s

d= [Qom>*4_ [0021x4 _ 4 5545 1 = 545 mm
XV, 314x9

Chon éng nhanh dugc lam bang thép c6 dudng kinh d = 0,055 m.

Vin téc trong 6ng nhanh:

— Q,x4  0.021x4

Vv -
" rxd?  314x0,055°

= 8,84 m/s ( thoa 6 — 9 m/s)
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% Tinh todn cdc éng din nwéc vao va ra khéi bé diéu hoa:
Nudc thai tir hAm tiép nhan duoc bom 1én luéi tach rac tinh véi d = 0,2m.
Chon dudng kinh dng dan nudc db tir ludi tach réc tinh xudng bé diéu hoa ciing
lad=0,2m.
Chon van téc dng dan nudc, v = 1,5m/s, v = 0,8 — 2 (m/s)

Puong kinh 6ng:

D:\/4"th: 4x3000 _0171(m)
TXV 7x1,5x3600x 24

Vay chon dudng kinh éng 1a d = 170mm
Kiém tra lai van tbc:

_AxQY  4x125

v =
7xD?  7x017%x3600

=153(m/s) (tmdk

Bang 4.8: Cac thong sb thiét ké cho bé diéu hoa

TT | Théng s6 | Ponvi | Giatri
Phan thiét ké xdy dung
1 Luu lugng gio trung binh, Q m>/gid 125
2 Thot gian luu nudce, t gio 3)
3 Thé tich hitu dung, Vig ( 1 don nguyén) m’ 625
4 Thé tich xay dung, V,q m’ 644

Kich thudc (mit bang hinh chit nhat 1
don nguyén):

5 Chidu dai m 11
Chiéu rong m d
e m 6.5

Sau té)ng cong, H
IV.6) BE TUYEN NOI:
IV.6.1) Nhiém vu:

Thiét bi tuyén ndi dung dé tach cin hodc dau, md ra khoi nude. Qua trinh
tach can, dau, m& xay ra khi hoa tan vao nudc nhitng bot khi nho. Cac bot khi
nay bam vao cac hat can 1am cho ty trong cua to hop can khi giam, luc day ndi
xuat hién, khi lyc day noi du 16n, hdn hop cin, khi néi 1én mat nude va duoc gat

ra ngodi. Do chét lo ling trong nudc thai gidy chu yéu 1a ba men c6 kich thudc
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nhoé va cin nhe kho ling, nén ta dung bé tuyén ndi s& lam giam duogc thoi gian
lang va dung tich bé.
1V.6.2) Tinh toan thiét ké
Két qua thuc nghiém cho mé hinh tuyén n6i khong tuan hoan
o  Otisb khi/chat ran, A/S = 0,03 mg khi/ mg chat ran dat hiéu qua téi uu
o  Nhiét do trung binh 27°C
o Do hoa tan caa khdng khi S, = 16,4 (ml/I)

o Tisdbdohoaf=0,5
2 1 2 2 E .
o O tai trong bé mat tuyén noi 48% ngay dat hiéu qua khtr can lo Itng

90%, khir dau m& 85 %
o Ham luong COD qua tuyén néi giam 50% va BODs giam 36%
( Trang 451 — Ldam Minh Triét va cong sw - Xir Iy mede thai dé thi & céng
nghiép )
Ap suit yéu cau theo cot ap:
A 13 Xszx(fxP-1)

S 5S4

Trong do:
o  AJS: tisd, khi/chat ran, ml khi/mg chat ran. Chon A/S = 0,03
o T Phan khi hoa tan & 4p suat P, thong thuong f = 0,5
o  Sag Ham luong bun, mg/l, S, = 326,4 mg/I
o  Sa D0 hoa tan cua khdng khi s, = 16,4 ml/I
o  P: Ap suét trong binh ap luc (at), duoc xac dinh:

1,3 X 16,4 % (0,5 x P—1)
326,4

0,03 =

Vay: p=2,92 atm = 188,7 kPa
Luu luong thiétké: Q = Q" = 125 m*/h = 2,0833 m®/phut
Thé tich binh ap lwc

V=0Q xt —125><2 4,17 (m®
= = =4, m
50 (m°)
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Véi t = thot gian luu nude & binh ap luc (0,5 — 3) phat. Chon t = 2 phat
Chon chiéu cao binh ap luc H =2m. Vay duong kinh cot ap luc:

D= ‘I."X-’-l_ 4,1?%4_163
T Aa/Hxm 2xm (m)

= Chon duong kinh binh ap luc D=1,7 m
Thiét ké bé tuyén noi hinh chir nhat:

Luu luong thiét ké: Q = QP = 125 m*h = 2,0833 m®/phut

Chon thoi gian luu nudc trong bé tuyén noi 1a 20 phat ( 20 — 60 pht).
Chon tai trong bé mit tuyén nbi 48m*m®.ngay

Chon chiéu cao phén tuyén ndi: Hp, =3 m

Dién tich bé mat tuyén noi:

3000™% /,, oy
L2 B 4gm? 29 62,5m?
4 8 mingay

Chia 1am 2 bé véi dién tich bé mat Al= A2= A/2= 31,25 (m°)
Chon bé hinh chit nhat, kich thuérc tiét dién mit bé: L x B =6 m x 5,2m
Chon chiéu dai ctia ngan phan phéi nudc ra: Ly, = 0,8m
Vay chiéu dai tong cong ciabé la: L =L + L,=6 + 0,8 = 6,8m
Chiéu siu téng cong cua bé tuyén ndi: H=H, +h, + hy,
Trong do:
Hn : Chiéu cao phan tuyén ndi, H, = 3m
hy : chiéu cao phan bun ling, hy= 0,7m
hyy : Chiéu cao bao vé, chon hy, = 0,5m
> H=3+0,7+05 =42m
Thé tich bé tuyén noi xdy dung:
V=LxBxH =6,8x5,2x4,2=148512 (m°)
Thé tich ciia viing tuyén néi:
V=LxBxH=6x52x3=936(m’.

Kiém tra thoi gian lvu nwdc cia bé tuyén noi:
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W 60x93,6 ,
t= E = T = 45 (phut) théa man (20 — 6 phut).

Hiéu qua xur ly:
Qua bé tuyén ndi ham luong chit 6 nhiém SS, BOD, COD lan luot giam
85%, 30%, 40%.
Css = 326,4 x (100 — 85)% = 48,96 (mg/l)
Cgop = 1474,56 x (100 — 30)% = 1032,192 (mg/l)
Ccop = 2256 x (100 — 40)% = 1353,6 (mg/l)
Bang 4.9: Cac thong so thiét ké cho tuyén nai.

TT | Théng s6 | Ponvi | Giatri
Phan thiét ké xdy dung ( thoi gian lwu 45 phiit)
1 Chiéu dai, L m 6,8
2 Chiéu rong, B m 5,2
3 Chiéu cao, H m 4,2
IV.7) BE TRUNG HOA:

IVV.7.1) Nhiém vu:

Dung ning lugng canh khudy tao ra dong chay rdi dé tron déu nudc thai
v6i cac hoa chat cho vao dé diéu chinh pH nudc thai nam trong khoang thich
hop true khi xtr 1y bang phuwong phap sinh hoc va cung cdp thém dinh dudng
cho hoat dong cua vi sinh vat.

IV.7.2) Tinh toan:
Thé tich bé trung hoa: V = Qi x t= 125 x 5/60 =10,42 (m°)
Trong do:
o QP luyu lwong nudc thai vao bé trong 1 gidr (m*/h).

e t: thot gian luu nude ( gio), chon t =5 phat.

. 2 Q 125 )
. D1éntichbétrunghc‘)a:F=E= 2= =50 (m?)

Trong do:
h: chiéu cao bé, chon h =2,5m.

Kich thudc bé : L x B x h = 5mx4mx2,5m
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Chiéu cao thyc té ctia bé : hyg = 2,5+ 0,3 = 2,8(m)
Bang 4.10: C4c thdng so6 thiét ké cho bé trung hoa

TT | Thong s6 | Pon vi | Gia tri
Phan thiét ké xay dung
1 | Chiéudai, L M 5
2 | Chiéu rong, B M 4
3 | Chiéu cao, hyg M 2.5

Céc thong s6 6 nhiém nudc thai qua bé trung gian v6i thoi gian luu ngin 5
phut, xem nhu khong thay doi.
1V.8) BE UASB:
1V.8.1) Nhiém vu ciia bé:

Xt 1y sinh hoc bang vi sinh ky khi nham phén hity chat hitu co, v6 co, xir
ly 6n dinh can, xir Iy nudc thai ham lugng BOD, COD cao giam tai trong cho bé
Aerotank xtur 1y hi¢u qua.

Dé duy tri sy 6n dinh ctia qua trinh xir 1y ky khi cAn cac yéu cau sau:

- Khdng co6 oxy

- Khong c6 ham lugng qué mirc cua kim loai nang

- GidtripH tu 6,6 — 7,6.

- Phai duy tri d6 kiém du khoang 1000 — 1500 mg/l lam dung dich dém dé
ngan can pH giam xudng dudi 6,2.

- Nhiét d6 ctia hon hop nudc thai 27 — 38°C.

- Phai ¢6 du chat dinh dudng theo ty 16 COD: N: P = 350:5:1 va nong do thap
cua cac kim loai.
(Theo TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cac céng trinh xir Iy nuwée
thai, NXB xay dung.)

IV.8.2) Tinh todn bé:

Bang 4.11: Thong s6 dau vao bé UASB

Chi tiéu dau vao UASB Pon vi Gia tri
pH 6,6 —7,6
SS mg/| 48,96
COD mg/I 1353,6
BOD mg/I 1032,192
N mg/I 60
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| P | mg/| | 8 |
Xac dinh hiéu qua xir ly:
e Hiéu qua xir Iy BOD ctia bé UASB 13 65%
v Ham luong BOD sau khi ra khoi bé UASB: 0,35x 1032,192(mg/l) =
361,267 (mg/l)
SS giam 20% sau xtr Iy bang bé UASB.
v' Ham luong SS sau bé UASB: 48,96 (mg/1)x0,8 = 39,2 (mg/l)
Chon hiéu qua xtr Iy COD 1a 70% tai bé UASB
v' Nong do COD con lai sau khi ra khoi bé UASB:
CODg= 1353,6 x 0,3 = 406,08 (mg/I)

Lugng COD can xtr Iy trong mot ngay:
G = Qx(CODy, - CODg) = 3000x(1353,6 — 406,08)10"° = 2842,56 (kg/ngay)

Luong N, P can thiét cho vao nudc dau vao tinh theo COD d xir 1y:

5 % 1353,6 X 0,7
B 350

= 13,536 mg/i

_1x1353,6 0,7
a 350

= 2,707 mg/l

Kich thuéc bé
Thé tich phan phan ung:
Bé UASB lam viéc trong diéu kién SS < 150 (mg/L). Kiém soat qua trinh
bun yém khi trong bé UASB & dang hat.

v _Q(S.-9_ &
" Lore Lore
Trong do:

v,,  Thé tich hiru ich (m®)

v Van toc nude dang trong bé UASB (m/s)
Q Luu luong (m*h)

Vi Thé tich thuc phan phan tng (m°)

s,  Nbng do COD vao (kgCOD/m?)
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Khoa moi trwo"ng_

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

E Heé s hiéu qua, 1a ti s6 giita thé tich hitu ich trén thé tich thuc

phan phan tmg, chon E = 0,8

Bang 4.12: Tai trong chat hitu co' dwa vao nong d nwéc thai

Nong dd |Ti 1& COD | Tai trong thé tich ¢ 30°C, kg COD/m°.ngay
nuwéc thai, | khong tan, | Bun bong Bun hat Bun hat
mgCOD/l | % (khong khir (khw SS)

SS)

10— 30 24 824 24

<2000 30 - 60 24 8 14 24
10— 30 3-5 12— 18 3-5

2000 - 6000 | 30-60 4-8 12 - 24 2-6
60 - 100 4-8 2-6

10-30 4-6 15-20 4-6

6000 - 9000 | 30-60 5-7 15— 24 3-7
60 - 100 6-8 3-8

9000 — 18000 | 10— 30 5-8 15— 24 4-6

(Nguon: X Iy nwde thai dé thi & Cong nghiép — Lam Minh Triét)

= Chon tai trong thé tich hitu co 1a L,, , = 8(kgCOD/m"’.ngay)
Thé tich hiru ich:
G 284258 3
V, = = =355,32 m
Lorg
Thé tich thyc:
'iui" E
V=B =222 s 15 m
E 0,8
Qy

Dién tich bé mit bé: A= -

Trong do:
Q% : luu luong trung binh dau vao cia nudce thai m*/h
v: van tbc dong hudng 1én, dé giit cho 16p bun & trang thai lo lung, toc do nude
dang 1én trong bé phai giit trong khoang 0,6+0,9 m/h. chon v = 0,8 m/h
(Trang 192 - TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc cong trinh xit Iy
nwoc thai, NXB xdy dung.)
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QY 125

17

A

F

Chon A =160 m?

=" =156,25 m?
8

Kiém tra lai van tbc: v = Q/A = 125/160 = 0,78 m/s (Thoéa man 0,6 = 0,9 m/h)

Xay dung 2 don nguyén. Vay dién tich cia mdi don nguyén 1a F = 80 m?

Chiéu cao phan phan ng (phan xir Iy ki khi)

UI’I
Hy,,. =— =
kk F

355,32

= 4,4415 m

Chon chiéu cao myc nuéc ving lang (phéu thu khi) H, =1,5m >1m

(Theo TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc cong trinh xir 1y mede

thai, NXB xay dung).
Chiéu cao bao vé H =0,5m

Chiéu cao tong cong bé UASB la:

H=Hg+H,+Hs= 44415+ 1,5+0,5=6,4415 m => Chon chiéu cao H=7m

Khi
-
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Hinh 4.2: So dd ciu tao va nguyén tic hoat dong bé UASB

( Theo hinh 12-1 — T194 — Tinh todn thiét ké cdc céng trinh xir Iy nwée thai -

Trinh Xudn Lai)

Vay kich thwéc xay dung mbi bé UASB chon:

ChiudaiL=10m
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Khéa luin tot nghiép Khoa moi truong

Chiéu rong B=8 m
Chiéu cao H=7m
Thé tich xAy dung mdi don nguyén ciia bé UASB:
Vps = L x B x H = 10x8x7 = 560 m°
Thoi gian lvu nwéc trong mdi don nguyén ciia bé

Vi LxBx (Hyz-H;g) _ 10x8x(7-05)
Q2 Q/2 - 125/2
(Théa man HRT nam trong khodng 4 ~12h)

HET

= 8§32h

Tinh chiéu cao ngin ling:

Trong mdi don nguyén bé tri 4 tim chan khi va 2 tdm huéng dong. Nudc
trudc khi di vao ngan lang s& duoc tach khi ra khoi hdn hop nude thai bang cac
tam tach khi dat nghiéng so v6i phuong ngang mot goc tir 45 — 60°. Chon goc
nghiéng giira cac tim khi va phuong ngang 13 55°. Cac tim nay dit song song
nhau va chia bé thanh 2 ngan lang.

Vi khi dit 6ng thu khi can phai trir di khoang dat éng va cling nham muc
dich tao nip bé tong cho viée giit cac tim chin khi.

K=L-0,6x4=10-0,6%4 =7,6m

Ta co:

[Hng]5n=+ HH]
tg60° = —=f
& K/4
Chiéu cao ngin ling:

K x tg60° 7,6 X tg60°
Hosling = — 3 HFT

-0,5 = 2,8m

Khi thiét ké bé UASB téng chiéu cao ngan 1§ng Higiéng (ké ca chiéu cao
vung lang) va chiéu cao bao vé chiém trén 30% tong chiéu cao bé.

Kiém tra lai

H z ,+H 2_.8 + 015 3 ¢
% X 100% =——-——x 100% = 33% > 30%

= Vay chiéu cao d3 xéac dinh 1a thich hop

Thoi gian lvu nwéc trong ngin ling
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Khoa moi trwo"ng_

Khéa luin tot nghiép
V6i thé tich ngan 1ang: Vigne = HygiingXL/2XB = 2,8x10/2x8 = 112(m°)

"r]ging _ 112 . .
t]ing_ﬁ = TSII’Z = 1,8 ':\_h]
( Thoa man diéu kién tigng= 1h, Cong trinh xu [y nuoc thai, TS. Trinh xuadn lai)

Tinh tAm chin khi va tAm huéng dong
Bé v6i 2 ngin lang gdm 8 tAm chin khi va 4 tdm hudéng dong
Chon khe hé giita tdm chin khi dudi va tAm chan khi trén, giita tAm chan

/7
0’0

khi duéi va tAm huéng dong 1a nhu nhau, cing nghiéng mot goc 60
% Tong dién tich cac khe hd chiém tir 15- 20% dién tich cuia bé

Chon Fyne = 15%F 4
15x F LG
015x F,, _ 0,15x80 —15(m?) v6i n s6 khe ho n =8.

Dién tich 1 khe hé: F = - A

K/
0‘0

Fkhe = 15 =0,188(m)

» Bé rong mot khe ho : b, =

0.0

timchin?

Hngling

timchin 1

\.T4m hudng diing

Hinh 4.3: TAm chin khi va hwéng dong UASB

Tam chin khi dwéi
Chiéu dai I; = B = 8(m)
Chiéu rong by:

Hng]a"ng_HZ 28-15
b1=—Sing0c  ~Smeor ~ 0™

Chiéu cao tim chin khi duéi: hy = b; x Sin60°=1,3 m
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Khéa luin tot nghiép Khoa moi truong

TAm chin khi trén:
Poan xép mi giita hai tim chin khi 1ay banglay bang 0,3m
Chiéu dai 1, = B = 8(m)
Chiéu rong b, = X + X;

H, + H;-h L5 +05-0094 _
Sin60° Sin60° = a2

V6i h=b, xsin(90 — 60)° =0,188xsin30°=0,094 (M)

Chon x; =0,3m, X, =2,2m

by = 3y + =03+

TAm hwéng dong
Tam chan dong c6 chlic ning ngan chin bun di 1én tir phan xir Iy yém
khi 1én phan lang dé thu nuéc, duoc dit nghiéng so véi phuong ngang mot

goc ¢ = 55° va cach tAm chan khi dudi b = 150mm
- Goc dinh tim hudng dong: 6 = 180 — 2¢ =70°

- Khoang cach gitta 2 tim chin khi duéi 1a
I =2X

Byne _ 0,188
Sin 609 Sin 609

Vo1 X = =0,22m

Vay 1=2x0,22 =0,44 m

Tam huéng dong c6 chirc niang chin bun di 1én tir phan xir Iy yém khi 1én
phan ling nén do rong day D giita hai tim huéng dong phai 16n hon 1.

Poan nho ra cua tdim hudng dong nam bén dudi khe ho tir 10 - 20 cm,
chon phan nho ra 130mm.
(Bing 10 — 91456 — Lam Minh Triét — Nguyén Thanh Hing — Nguyén Phudc
Dan, 2010, Xir Iy nuede thdi dé thi & cong nghiép — Tinh todn thiét ké cong trinh,
NXB Dai hoc Quéc gia Tp.Ho Chi Minh,).

— D =440+ 260 = 700 mm
- Chiéu dai tim huéng dong b =B = 8m
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Khéa luin tot nghiép Khoa moi truong

Tinh hé thong phéin phoi nuéc:

Pbi v6i bé UASB str dung bun hoat tinh khi tai trong xur 1y a > 4 kg
COD/m®.ngd thi tir 2 m® dién tich bé mit bé tré 1én ta bd tri mot vi tri phan phdi
nudce. (Theo Metcalf & Eddy — Waste water engineering treating)

S6 diu phan phéi nuée la:

S6 dau phan phdi = ZL _80 _ 40 du
2m°/d 2

Nudc tir bé trung hoa duge bom vao bé UASB theo duong 6ng chinh phan
phéi déu ra hé thong 5 dng nhanh nho hé théng van va déng hd do luu lugng dit
trén duong 6ng. Mdi nhanh c6 8 dau phan phdi, 6ng phan phdi dit cach day bé
300mm.

Puong kinh 6ng chinh:
Van toc nudc chay trong 6ng chinh 1a ong day cua bom dao dong tir 1.4 —

2.5 m/s. Chon V¢, = 1.5 m/s

Puong kinh 6ng chinh:
Déng: 4xQ _ 4x3000/2 -012m
7 xV Tx1.5x24%x3600

Vay chon 6ng chinh 13 éng nhua PVC c6 duong kinh & 120mm
Puwong kinh 6ng nhanh:

Vian tdc nude chay trong 6ng nhanh v =2 — 4 m/s. Chon v =3 m/s
> Luu luong trén mdi dng nhéanh:

q= %: 30050/ 2 ~300 m*/ngay.

> Puong kinh dng nhanh:

d:\/4q :\/ 43300 _ 4038 m
XV 7 x3x24%x3600

Chon duong kinh éng nhanh d = 40 mm duoc 1am bang nhya PVC
> Kiém tra lai van téc nudc trong dng nhanh:
4xq 4x 300
zxd®  3.14x0.04% x 24x 3600
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Khéa luin tot nghiép Khoa moi truong

L& phan phéi nuwéc:
- Taco: 1 dng nhanh c6 8 dau phan phdi
- Tai | dau phan phdi nude ta b tri 2 15 theo 2 phia cia dudng 6ng

- Luu luong qua 15 phan phdi: q = % = % = 18,75m*/ngay

- Van tdc nude qua 16 phan phdi vig = 1.5 m/s

Puwong kinh 18 phan phdi:

dg = |2 %o :J 4x1875  _ 0136 m=13,6 mm
XV, 7x1.5%x24%x3600

Chon dudng kinh 16 d;z = 14 mm, 18 quay xuéng dudi.

Kiém tra lai van toc nudc qua 10:

- 4xq, 4x18,75
axd?  7x0.014% x 24x 3600

Lwong khi sinh ra trong bé UASB va 6ng thu khi

v = 1,41(dat)

s Tinh lwong khi sinh ra:
> Luong khi sinh ra trong bé = 0.5 m*/1kg COD) 44 o
Quni = 0.5 M*/Kg COD)g4i b6 X 3198 kg COD\oyi 1o/ ngdy = 1599 m®/ ngay.

Trong dé: luong khi Metan chiém tir 70 — 80% — chon 70%

> Thé tich khi métan sinh ra 0.7 x 1599= 1119 m%/ ngay.

<% Pwong kinh ong thu khi:

- Van tbc khi trong 6ng Vini = 10 — 15 m/s.

- Chon van toc khi trong 6ng Vini =10 m/s

- Lap 3 ong dan khi: 2 bén thanh bé va mot éng & giita bé doc theo chiéu

dai bé
> Puong kinh dng nhanh dan khi:

e :\/ e =0.028 m =28 mm
7T x Vi xN 7 x10x3x 24x 3600

Trong do:
n 14 s6 6ng nhanh din khi; n =3 ng
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Khéa luin tot nghiép Khoa moi truong

Chon dudng kinh dng dan khi Dy, = 30 mm 1am bang dng thép.
Pudng kinh 6ng din khi chinh D = 50 mm
Lwong bun sinh ra va éng thu bun:
a) Lwong bun sinh ra
Tinh lwong bun cin cho vao bé & thoi diém ban dau:
Chon loai bun nudi cdy ban dau cho vao bé UASB 1a bun phan chudng,
ham luong bun trong bé Cg= 20 — 80(kgVSS/m°).
(Theo bang 2 — 12.Cdc loai bun nuéi cdy ban ddau cho bé xir 1y ki khi-Lam Minh
Triét, Nguyén Thanh Hing, Nguyén Phwéc Dan-Xir Iy muede thai dé thi & cong
nghiép, tinh todn thiét ké céng trinh, NXB Pai hoc Quoc gia TP.HCM).
Lugng bun nudi cdy ban dau cho vao bé:

_ Css X ka

M
bun TS

Trong do:

e  Mpyy=luong bun nudi céy ban dau cho vao bé, tan.

e Thé tich ngin phan Ung(thé tich phan xa 1y ky khi),
Vie= V, = 399,7(m°).

e  Cg: Ham lugng bun trong bé chon C,=30kgSS/m?

e  TS:Ham lugng chét ran trong bun nudi cy ban dau, chon TS=5%

_ 30kgSS/m®x399,7m®  1tan

M bun ™ x
0,05 1000k

. = 240(tn)

b) Tinh lwgng bun sinh ra hang ngay
v Luong sinh khéi sinh ra mdi ngay:

_Y[fcop,,, -COD,,)xQ | YxG

P =
1+ K, 6, 1+ K, 6,

X

(Theo trang 548 — Ldm Minh Triét — Nguyén Thanh Hing — Nguyén Phudée Dan,
2010, Xur Iy nwGe thai dé thi & cong nghiép - Tinh todn thiét ké cong trinh, NXB
Pai hoc quéc gia TP. Hé Chi Minh.)

Trong do:
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Khéa luin tot nghiép Khoa moi truong

Y: Hé sb san lugng sinh té bao. Y = 0,04 gVSS/gCOD
Kg: Hé s6 phan huy(1/ngay), Kq = 0,025 ngay ™
0c: Thoi gian luu bun(6,=2+3 thang), chon 6. = 60 ngay
(Theo trang 197-7S. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc cong trinh xir
ly nuoc thai, NXB xdy dung).
G: lugng COD can khur trong 1 ngay
p_ 0,04kgVSS/kgCOD x 3198kg/ngay _

{1{0,025 1\ ><60ngayﬂ
ngay

v’ Thé tich bun sinh ra mdi ngay:

V6i:MLVSS:MLSS=0,75(kgVSS/kgSS)

51(kgVSS/ngay)

P 51kgVSS/ngay

Qu="—""1gvss kgSS ~ 0,75kgVSS/kgSS x 30kgSS/m®
0,75 x(Cy) "o
kgSS m

=2,3(m*/ ngay)

e Luong bun sinh ra trong 1 thang la:

Vpin=2,3m*/ngay*30 ngay= 69(m°)
e Luong chét ran tir bun du:

Mg=Q.,*Cs=2,3m*/ngayx30kgSS/m*= 69 (kgSS/ngay)
e Chiéu cao bun trong 1 thang ctia mot bé:

b~ Vo _ 69/2m°
R, 80m?

=0,43(m)

¢) Ong thu bun
e Chon thoi gian x4 bun 1a 60 phut
e Luu lugng bun xa

Viw _ 69mM°

= =1,15(m*/ phut)
60phut  60phut

Qxa =

Chon 3 dng 14y bun doc theo chiéu rong cta bé.
*  Qéngxa= 1,15/3 m*/phut= 6,4x10° m*/s

e Bun duoc bom qua bé chira bun va qua hé théng xur 1y bun
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Khéa luin tot nghiép Khoa moi truong

e Chon 6ng X4 bun bﬁng inox, bun dugc bom ra véi van toc khoang v=0,5
+2(m/s).
Chon v=1m/s.

Puong kinh ng x4 bun:

5 :\/4><Qongxa :\/4><6,4><10'3 m®/s
ongxa ju

= 0,09(m)
T

Chon dudng kinh dng xa bun @100mm.
Kiém tra lai van toc trong dng xa bun:

4%Quy  4x6,4x10° m®/ . a
= Qung _ 2 > =0,8(m/s) (théa man)

Vv
7xD? 7x01?

S6 16 duc trén 6ng thu bin:
Chon vén téc duc qua 16 thu bun v=0,6(m/ s)
Chon duong kinh 16 d;z=40(mm)

i X d 0,042
Dién tich 16: fi =— I X 2 = 1,25 x 10” (m?) = 0,00125 (m°?)

Tong dién tich 16 trén mot 6ng xa bun:

-3 43
F - Q.. _ 6,4x107°m>/s ~0,01067(m?)
v 0,6m/s

S6 10 trén 1 6ng xa bun la:

F, 001067 .
n=—=—————=8514
fl, 1,25x10°

Chon s6 16 duc 13 10(19).
Pudng kinh 6ng chinh chon & = 160mm
d) LAy mAu:

Léy mau 13 dé kiém tra tinh chat, chat lugng bun, h¢ vi sinh theo chiéu cao
ctia bé, kiém tra nong do kiém, do dinh dudng trong bé.... Viéc 1y mau bun theo
chiéu cao va kiém tr dinh ky 13 cong viéc rat can thiét nham dam bao hiéu qua
xtr 1y ctia bé nhu trong thiét ké.

Doc chiéu cao ctia bé dit cac van 1dy mau. Véi cac mau thu duge ¢ cing

mot van, co thé udc doan lugng bun & do cao dit van twong tmg. Dya vao két
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Khéa luin tot nghiép Khoa moi truong

qua do dac va quan sat chit lugng bun, tir d6 c6 nhitng diéu chinh thich hop gitip

hé théng van hanh & ché do tot nhat.

Trong diéu kién 6n dinh, tai trong cua bun gﬁn nhu khong ddi, do d6 mat

d6 bun tang 1én déu din. Viéc 1y mau nén thyc hién hang ngay.

Khi m¢ van, can diéu chinh sao cho bun ra tir tir ¢ dam bao thu duoc

lugng bun dic trung gidng trong bé, vi néu mé 16n qua thi nude s& thoat nhiéu

hon. Thé tich 1dy miu thudng 1a: 500 + 1000(ml)

Bé cao 7m, c6 thé dat doc theo chi€u cao cua bé 6 van lay mau, cac van

cach nhau Im. Van duéi cung cach day 0,5m.

Chon 6ng va van ldy mau bang nhya PVC ctng @32mm. Dé tranh tic

can, sau moi lan lay mau phai v¢ sinh dau ong dé phong ngtra bun kho gay tac

ong.
Bang 4.13: Thong sé thiét ké bé UASB
STT | THONG SO | GIATRI | PDONVI
Kich thudc xay dung timg don nguyén cua bé UASB
1. Chiéu cao cua bé H 7 m
2. | Chiéu rong bé B 8 m
3. | Chiéu dai bé L 10 m

Tam chan khi duéi, tim chan khi trén va tim hudng dong c6 chiéu dai 1 =B =
8m, va lam bang thép khong ri c6 bé day la 6mm

4. | Bé rong mot khe hd, byne 0.188 m
5. | Kich thuéc tam chan khi duéi, by 1,5x8 "

x B
6. |Kich thudc tam chan khi trén, b, 2,58 "

x B
7. | Do rong day gitta 2 tam hudng 0,7 m

dong

Ong phdi nudc duge chia thanh 5 6ng nhanh, dit cach day bé 0,3 m
8. | Puong kinh 6ng chinh 120 mm
9. | Puong kinh 6ng nhanh 40 mm
10. | S6 16 trén mdi 6ng nhanh 8 16
11. | Puong kinh 16 14 mm
Mang thu nude dit doc chiéu ngang bé, co hé thong ring cua gang vao thanh

man

12. | Chiéu dai mang 1 8 m
13. | Chiéu rong mang R 0,3 m
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Khéa luin tot nghiép

Khoa moi trwo"ng_

STT THONG SO GIA TRI PON VI
14. | Chiéu cao mang 0,2 m
15. | Puong kinh ong thoét 100 mm

Ong thu khi phan thanh 3 diém thu khi giita bé va 2 bén thanh
16. | Puong kinh 6ng chinh 50 mm
17. | Puong kinh 6ng nhanh 30 mm

Ong thu bun duoc chia thanh 3 dng nhanh dit cach day 0,9 m
18. | Puong kinh 6ng nhanh thu ban 100 mm
19. | Puong kinh 6ng chinh 160 mm
20. | S6 16 trén ong thu 10 16
21. | Puong kinh 16 40 mm

1V.9) BE AEROTANK:
1V.9.1) Nhiém vu cia bé

qua trinh vi sinh vt lo limg hiéu khi.

Loai bo cac hop chat hitu co hoa tan c¢6 kha ning phan huy sinh hoc nhd

C4c chét lo limg c6 thé 1a mot s6 chét ran co thé 1a chat hiru co chua phai

la dang hoa tan. Cac chét lo ling 1a noi vi khuan bam vao dé sinh truéng, phat

trién, thanh cac hat cin bong. Puoc goi 1 qua trinh xir Iy bam dinh lo lung.

Trong bé c6 bd tri hé thong dia thoi khi nham cung cap lugng oxy can

thiét cho qua trinh hoat dong cua vi sinh vat, déng tho1 ngédn ngtra viée léng bun

trong bé - tranh xdy ra su phan hay yém khi gdy anh huong dén qua trinh.

Diéu kién dau vao bé Aerotank:

e Nhiét do nudc thai 25 — 30°C

e Diéu chinh pH=65-75

e (Cac nguyén to c6 ddc tinh [am kim ham sinh trudng cia vi sinh vat.

e Phai c6 du chat dinh dudng theo ty 1¢ BOD: N: P = 100:5:1 va nong d6 thap

cua cac kim loai.

e Khong c6 cac chit doc hai vuot tiéu chuin quy dinh

(diéu 6.15.3 — TCXD — 51-84).

Tinh toan thiet ke bé Aerotank can ¢t vao cac yéu to sau:

e Thanh phan va tinh chit nudc thai

e Nhu cau oxy can cho qua trinh sinh hoa
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Khoa moi trwo"ng_

e Murc do lam sach nudc thai

e Hiéu qua str dung khong khi

1V.9.2) Tinh toan bé

Chon Aerotank ki€u xao tron hoan toan.

Bang 4.14: Thong sé dau vao bé Aerotank

Chi fieu dau vao Pon vi Gi# tri
pH - 6,5-7,5
SS mg/I 39,2
COD mg/I 406,08
BOD mg/I 361,267
N mg/I 44,75
P mg/I 4,95

Bang 4.15: C4c thdng sé thiét ké co ban cia bé Aerotank

khuay trén hoan toan

Tham sb Ky hiéu | Giatri Pon vi
Thoi gian luu bun 0. 5+ 15 ngay
Ty 1€ F/M FIM 0,2 +0,6 kg/kg.ngay
Tai trong thé tich Ly 0,8 ~ 1,92 | kgBODs/m°bé.ngay
Nong d6 MLSS 2500 + 4000 mg/|
Ty s6 thé tich/luu lugng W/Q 3+5 h
g1o
Nong d6 bun hoat tinh X 2500 + 4000 mg/l
trong bé
Ty s6 tuan hoan bun hoat Q./Q 0,25 + 0,1
tinh

(Nguon : Lam Minh Triét va céng s (2004), Xt Iy nuweéc thai do thi va cong
nghiép, NXB Bai hoc Quéc gia TP HCM, trang 143)

Théng s6 van hanh:

% Luogng bun hoat tinh trong nuéc thai dau vao: Xo =0

% Nong do can ling ¢ day bé ling dot 2 va ciing 1a ndng do cin tuan hoan 1

10.000 (MgMLSS/I).

K/

dugc duy tri trong bé Aerotank 1a X=3500(mg/1)

< Nong do chat ran lo ling bay hoi hay nong d6 bun hoat tinh (MLVSS)
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(Theo bang 6 — 1191 — [TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc cong
trinh xi Iy nuéc thai, NXB xdy dung.] - Bé Aerotank khudy trén hoan todn)
¢ Do tro cua can hiru co lo ltng ra khoéi bé léng l1a z=0,35 (65% la can bay
hot).
(Theo diéu 7.127 - TCXDVN 51 — 2008/66).
X2 Thoi gian luu bun trong bé Aerotank 1 6, = 10 ngay.
< Ti s chuyén doi: BODs = 0,68 x BOD,,hay BODs= 0,68 COD.
<> Ché do thuy luc khqu tron hoan chinh.
X Hiéu qua xu Iy COD dat 80%,
COD con lai & dau ra COD,,=406,08x0,2=81,216 mg/I

Gi4 tri cac thong sé dong hoc

Bang 4.16: Cac hé s6 dong hoc cia qua trinh xir Iy bang bun hoat tinh

Hé s6 Pon vi do Gia tri
Khoang dao djng Tiéu biéu
K Ngay™ 2+ 10 4
Ks mgBOD/I 25 = 100 60
mgCOD/I 15 = 70 40
Y mg bun hoat 04 +0,8 0,6
tinh/mgBOD 0,3+0,6 0,4
mg bun hoat
tinh/mgCOD
Kq ngay " 0,02 - 0,1 0,055

(Nguén : Luong Burc Phdm, Xur 1y nieéc thdi bang phwong phdp sinh hoc,NXB
Giao duc, trang 167)
e Hgé s phan huy ndi bao K= 0,08 ngay™

e Hé sd san luong té bao (ty sb giita lwong té bao duoc tao thanh véi lugng

co chét b tidu thy) Y =0, 5 [ mgVss j

mgBOD,

e Sau khi qua bé Aerotank luong BOD con lai 1a 50mg/l (QCVN :40/2011
BTNMT, loai B)
= Luong BODs can xtr Iy: 361,267 — 50 = 311,267 mg/|.
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e Luong N, P can thiét trong nudc thai dau vao dam bao ti 16 BOD: N: P=

100:5:1.
N = 2318267 o o6img /1)
100
1 311,267
p o 2318267 _ 59 4mg )
100 I(mg /1)

e Luong N, P con lai sau UASB lan luot 13: 28,95 mg/I; 1,79 mg/l.
Ham lugng chét lo lung trong nudc thai can dat sau xur 1y: Cs = 100mg/l nhung
vi SS vao Aerotank chi ¢6 39,2 mg/l vi thé xem SS ra 1a 32,9 mg/l.
Gid st 63% can c6 kha nang phan huy sinh hoc.
e Ham luong BOD5(20°C) trong nudc thai can dat sau xu ly: a = BODsra
=50mg/I.
X4c dinh nong d6 BODs
Phan c6 kha ning phan huay sinh hoc cta chat ran sinh hoc & dau ra (hay
ham lugng can hitu co trong nudc ra khoi bé lang):
b= BODsphanhuy) = 0,63xCsmg/l) =0,63x39,2(mg/l)=24,7(mg/l)
eLwong BODs chira trong ciin lo lirng dau ra:
d =24,7 x0,68 x 1,42=23,85(mg/l)
0N6ng do BODs hoa tan trong nwéc dau ra(BODsoatan) theo quan hé sau:
BODs(, = BODs hoa tan trong nudc dau ra + BODs cua chit lo ling trong
dau ra.
S = BODsnoatan) = 50 — 23,85= 26,15(mg/l).
Tinh hi¢u qua xir ly E
v' Hiéu qua xtr Iy duoc xac dinh bang phuong trinh:

_ BOD, - BOD

S R x100%
BOD,

v Hiéu qua tinh theo BODs hoa tan:

_361,267-26,15

= x100% = 92,76%
361267

v Hiéu qua xtr Iy BODs tinh theo tong cong:
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L= 3082057750 ) 004 — 86,16%
361267

X4c dinh kich thuéc bé Aerotank.

e Thé tich bé theo tudi ciia bun(theo 0,):

v {eX Q X (Sp-8) X ¥
T OXx(1+EKg=(.)

0.: Thoi gian luu bun(ngay), 6.=10 (ngay).

Q: luu luwong tinh toan(m*/ngay), Q=3000(m*ngay).

So: ham lugng BODs ctia nudc thai dau vao(mg/1), So=365,8(mg/l).

S: Ham luong BODs cua nudc sau khi ra khoi bé Aerotank(mg/l),

S=26,15(mg/l).

Kg: Hé s6 phan hay ndi bao(ngay ™), K¢= kg = 0,08 (ngay ™).
(Theo bang 5 -1 — [Ldam Minh Triét — Nguyén Thanh Hing — Nguyén Phuéc
Dan, 2010, Xir Iy nuée thai do thi & cong nghiép - Tinh todn thiét ké cong trinh,
NXB Pai hoc quoc gia TP. Ho Chi Minh.] — K4=0,02 +0,1 ngay™)

Y: Hé s6 tai luong bun(mgVSS/mg BODs), Y = 0,5 (mgVSS/mg BODs)

X: Nong d6 VSS trong hdn hop bun(mg VSS/I), X = 3500 (mg VSS/I)

Ve 10 x 3000 x (361,267 — 26,15) X 0,5
- 3500 x (1 + 0,08 x 10)

=797,89 m®

Bing 4.17: Cdc kich thwéc dién hinh ciia bé aerotank khudy tron hodan toan

Thong so Gia tri
Chiéu cao hiru ich, m 3,0-46
Chiéu cao bao vé, m 0,3-0,6
Khoang céch tir ddy dén dau khuéch tan 0,45 -0,75
khi, m 1,0:1-2.2:1
Ti s6 rong : sau (W:H)

(Nguon : Lam Minh Triét va céng sw (2004), X Iy nuéc thai dé thi va cong
nghiép, NXB Pai hoc Quéc gia TP HCM, trang 429.
v Chon chiéu cao cong tac clia bé Aerotank: h = 4.5 (m),
v' Chon chiéu cao bao vé: h,,=0,5(m),
v' Vay chiéu cao téng cong bé Aerotank: H=h+ h,,=4,5 + 0,5 =5 (m)
e Dién tich bé mit bé Aerotank:
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vV 797,89
“h 4,5

=177,31m?

e Bé x40 tron hoan toan, ta c¢6: chiéu r@ng:chiéu cao=1:1 dén 2,2:1
+ Chon chiéu rong =2 X chiéu cao
= Chiéu rong bé Aerotank: B=2x 4,5=9(m)
+ Chiéu dai ctia bé:

A _ 177,31

b 9

=19,7m

Chon chiéu dai bé L =20 m
+ Thé tich thuc ctia Aerotank:
Vaerotank= L X W x H=20x9 x5 =900(m?).
Tinh thoi gian luu nuwéc trong bé:
Thoi gian luu nude trong bé:
vV 797,89

= =6,38h
Q 125

Xic dinh lwgng bun du thii bé méi ngay:

v' Hé s6 san lwong quan sat tinh theo cong thirc:

, Y 0,5
Y

s ¥ Ra(, 1+008x10 2778

v' Luong sinh khoi gia ting mdi ngay ( Tinh theo MLVSS):

P _Ycuhs X Q X {BGDEI:‘L-"ED:' 'BODEI:hDatan}]
x= 1000 g/kg

0,2778 x 3000 x (361,267—26,15)
- 1000

= 279,287 (kg/ngay)

v Bun gia ting tinh theo MLSS:
P, 279,287
1-0,2 0,8

= 349,19 (kg/ngay)

P(ss) =

Luong bun thai bé mdi ngay = luong bun tong cong tinh theo MLSS —
ham luong SS trong dong ra khoi bé lang I1.

M e = P

x(ss)

—QxC, x102(kg/ngay)

bunthai
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Mo tai=349,19(kg/ngay) — 3000(m®/ngay)x39,2x103(kg/m®) = 231,59(kg/ngay)
Xac dinh luu lwgng bun thai:

Gia st bun du duoc x4 bo(ddn dén bé nén bun) tir duong dng din bun

tuan hoan, Q.=Q va ham luong chét ran lo ltng dé bay hoi(VSS) trong bun &

dau ra chiém 80%ham luong chat ran lo ling(SS).

-q, =X ‘QQ;(Xe(@ (m*ngay)

Trong do:

0c: Thoi gian luu bun, 6, =10( ngay)

V: Thé tich cia bé Aerotank

X: Nong do bun hoat tinh trong bé Aerotank, X=3500(mgMLVSS/1)

Q, : Luu luong bun thai bo, m*/ngay.

Q,: Luu luong nudce thai sau xir Iy ( nude ra khoi lang I1), coi nhu that thoat
nuée theo bun 1a khong dang ké Q, = Q = 3000 ( m*/ngay).

X, : Nong d6 bun hoat tinh trong nudc da xu 1y, mg/1

Sinh khéi cua bun hoat tinh dugc tinh bing khéi luong chét lo limg bay hoi
trong tong ham lugng bun nén:
Xe = 0,8 x Cs=0,8%39,2(mg/l) = 31,4 mg/l (80% la ty I¢ luong can bay hoi
trong tong sb can hiru co, can khong tro)
Xin: nong d6 bun tuan hoan, véi do tro z = 0,2 — Xy = 0,8 x 10.000
mgMLSS/l = 8000(mgMLVSS/I).

e Thé tich bun xa hang ngay

797,89 x3500—10 x31,4 x3000 3 3
Qu = =23,13m’/d = 0,96 m°/h
10 x8000

Xac dinh lwu lwgng tudn hoan:
Xéc dinh ty sd tuan hoan bang cach viét phuong trinh can bang vat chat
d6i voi bé Aerotank:
Phuong trinh cin bang vat chat cho bé Aerotank:

QXo+ QunXin = (Q +Qun) X
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r—-—=—"="=-=-==-==°=°=====7===7==7==7==7==== 1
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Hinh 4.4: So d6 1am viéc ciia hé thong bé Aerotank.
Trong do:

Q : Luu lwong nudc thai, Q = 3000m*/ngay

Qtn: Luu luong bun hoat tinh tuan hoan

Xo: Nong d6 VSS trong nudc thai din vao Aerotank, mg/l

X : ndng d6 VSS & bé Aerotank, X=3500(mg/1).

X : Nong do VSS trong bun tuan hoan, Xy, =8000(mgMLVSS/I).

Xo 1t nho so véi X, X, c6 thé bo qua QXo.

Khi d6 phuong trinh can bang vat chat s& c6 dang :
QunXin=(Q+Qn)*X
Pit : Qu/Q=a (oo duge goi 1a ti sd tuan hoan), ta duoc :
aXp=X+ aX

X 3500

Xy — X 8000-3500

0,78

Luu lwong trung binh bun hoat tinh tuan hoan:
Qun = a x Q =0,78x 3000 m*/ngay = 2340(m*/ngay) = 97,5 (m*/h).
Kiém tra vai chi tiéu lam viéc ciia bé Aerotank.

Kiém tra ty s6 F/M va tai trong hiru co:
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Ty 1€ BODs c6 trong nudce thai va bun hoat tinh:
(361,267 x 24)/(10 x 3500) = 0,25 ngay™
Gia tri nay nam trong khoang cho phép thiét ké bé khudy tron hoan chinh la:
0,2 +0,6(ngay™)
Tai trong thé tich bang L.;

3000 x 361,267
a7 797,89 x 1000

= 1,36 kg BODs/m*.ngay

Tai trong thé tich nam trong khoang 0,8 +1,92 kg BODs/m®.ngay.
Xac dinh lwgng oxy cap cho bé Aerotank:

Theo 1y thuyét, luong oxy can thiét cho quéd trinh xtr 1y nuédc thai bang
sinh hoc gdm luong oxy can dé 1am sach BOD, oxy héa amoni NH," thanh NO;
, khor NO3

Tinh chat nudc thai khong can xtr Iy N, nén lugng oxy can thiét:

~

QXGO_S N
= <" T0 Y~ 142P (kgO, /nga
2 10007 . (kgO, / ngay)

(Theo trang 105 — TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc cong trinh xir
ly nuoc thai, NXB xdy dung)

OCy: Lugng oxy can thiét theo diéu kién tiéu chuan ciia phan tmg & 20°C.

Q: Luu luong nude thai can xir 1y, Q = 3000 m*/ngay

S,: Nong do BODs dau vao, S, = 361,267 g/m®

S: Néng do BODs dau ra, S = 50 g/m3

f: Hé s6 chuyén dbi tir BODs sang COD hay BODyy;

_BOD,
COD

f =0,68

P,: Luong bun du xa ra ngoai, Py = 300 kg/ngay
1,42: Hé chuyén doi tir té bao sang COD.
< Khi d6 hrgng Oxy cho qua trinh khir cic hop chit chira Cacbon
(CBOD):
3000 x (361,267 — 30)/(1000 % 0,68) — 1,42 x 300 =1035,47 kg/d
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Thiéu oxy sé& can trd qua trinh phat trién ctia VSV, lam cho cac VS dang
soi phét trién 1am giam kha ning ling ciing nhu chéat luong ciia bun hoat tinh.
Do d6, ndng do oxy duy tri ¢ mirc 1,5 +4 mg/l ( gia tri thuong dung 1a 2 mg/l)
trong bé Aerotank. Néu DO > 4 mg/l thi khong nhitng khong lam tang hiéu qua
xtt Iy ctia bé ma con ting dang ké gia thanh cta viée suc khi

Luong oxy can thiét dé duy tri lwong DO = 2 mg/l, trong diéu kién nhiét
d6 20°C trong bé Aerotank:

0C, =0C, x (5 yu— L
fCq —C,~ 1024420

(Theo trang 106 —TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cic cong trinh xir
ly nuoc thai, NXB xdy dung)
Trong do:
Cs: Nong do oxy bio hoa & trong nudc & 20°C, Cso = 9,08 (mg/).
(Tra bang P2.2 — phu luc 2 trang 317 — PGS.TS Tran Pirc Ha, 2006, Xt Iy nuéc
thai do thi, NXB Khoa hoc va Ky thudat.)
Cqn: Néng do oxy bao hoa trong nudc sach ing véi nhiét do (tOC) va do cao
so voi mit bién tai nha may xir 1y(mg/1).
B: He s6 hiéu chinh luc cang bé mat theo ham luong mubi, dbi voi nude thai
thuong 1ay p=1.
Cq: Nong do oxy hoa tan can duy tri trong bé, C4= 2 (mg/1)(C4=1,5 — 2mg/l).
t =20°C.
Lay BCgp = Cs.

9,08 1 X
OC, =10555x [{9,08— ZD X L0247 =1322(kg/ngay)

Tinh lwgng khong khi can thiét:

OoC R
Q. :O—U‘x f (m®/ngay)

Trong do:
OC:: Lugng Oxy can thiét, OC; =1322(kg/ngay)
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f: Hé s6 an toan,( f=1,5 +2). Chon f=1,5.

OU=0uxh,

OU: Cong suit hoa tan Oxy vao nudc thai cia thiét bi phan phdi tinh theo
gam oxy cho 1m?® khéng khi.

Ou: Cong suat hoa tan oxy vao nudc thai cua thiét bi phan phdi tinh theo
gram oxy cho 1m? khéng kh,

h: D6 sdu ngap nudc cua thiét bi phan phdi khi.

Chon hé thdng phan phdi bot khi nho, min cong suat hoa tan oxy vao nudc

thai dua vao bang sau:

Bang 4.18: Cong suat hoa tan oxy vao nwéc caa thiét bi phan phdéi khi

véi bot khi min

Picu kién toi vu | Piéu kién trung binh
Ou =grO,/m>m | Ou = grO,/m>.m
Nudc sach ¢ diéu kién T =20°C | 12 10
Nudce thar o =0.7 8.5 7

— Ou =7 grO,/m>.m

Piéu kién thi nghiém

Bé sdu 6,5(m), do siu ngap nudc h = 6 (m).
Cong suit hoa tan cua thiét bi: OU =Oux h = 7x 6 = 42(gramO,/m")
Vay luwong khong khi can thiét:

_1322(kg/ngay)
% 0,042(kg0, /m®)

Qu = 1967,3 m*h = 0,55 m®/s
—Lwong khong Khi thiét ké dé chon may: Quhye 6=0,55 (m3/S)

x1,5=472143(m*/ ngay)

Xac dinh cong suit may théi khi:
% Ap lwe cin thiét ciia may thoi khi tinh theo mét ¢t nuéc:
H.=hq+h.+hq#+H
(Theo trang 147 - Lam Minh Triét — Nguyén Thanh Hiing — Nguyén Phudéc Dan,
2010, Xur Iy nuéce thai do thi & céng nghiép - Tinh todn thiét ké cong trinh, NXB
Pai hoc quéc gia TP. Hé Chi Minh)
Trong do:
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Téng Ton that (hg+he)< 0,4(m)
Tén that hf< 0,5(m)
hg: Ton that ap luc do ma sat doc theo chiéu dng dan, (m).
he: Ton thét cuc b, (m).
hs: Ton that qua thiét bj phan phdi, (m).
H: Chiéu sau hitu ich cua bé, H=4,5 (m)
Vay Hy= 0,4 + 0,5 +4,5 =5,4(m)
% Ap lwe may thoi khi tinh theo atmotphe:

H, = Hy :—5’4 =0,534(atm)
1012 1012

(Theo trang 107 - TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc cong
trinh xu Iy nudc thai, NXB xdy dung)

% Cong suat may thoi khi tinh theo qua trinh doan nhiét:

GxRxT 0,283
pm=$x P2 -1
29, 7xnxe P,

(Theo trang 108 - TS. Trinh Xudn Lai, 2000, Tinh todn thiét ké cdc céng trinh xir
ly nuoc thai, NXB xdy dung)
Trong do:
P.: Cong suat may thoi khi(kW).
G: Trong luong dong khong khi, (kg/s).
G = Qu X prni = 0,55(m%/s) x 1,3(kg/m*) =0,715(kg/s)
Quc: Luu lwong khong khi, Qg = 0,55(m%/s).
p: Khi luong riéng cua khong khi, p = 1,3kg/m®
R: Hang s6 khi, d6i v6i khong khi R=8,314(KJ/K.mol°K).
Ty Nhiét do tuyét ddi cua khong khi dau vao °K = 273 +°C.
T,= 25+273=298°C.
p1: Ap luc tuyét d6i cua khong khi dau vao, pi~ 1(atm)
P2 Ap luc tuyét d6i cuia khong khi dau ra,
p,= H,+1(atm)=0,682+1=1,682(atm)
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n= KT‘l —0,283, vi d6i voi khong khi K=1,395

29,7: Hé sb chuyén doi.
e: Hiéu suét cua may tu 0,7 —0,8. Chon e =0,8.
< Cong suat may thoi khi:

0,715x8,314x 298
P = X

1,682\
' —1|=42(KW
™ 20,7x0.283x08 K 1 j (KW)

Chon may thoi khi c6 cong suat 42(KW)
B tri hé thong phan phdi khi.

Chon hé thong cap khi cho bé gom 1 ong chinh, 15 6ng nhanh véi chiéu
dai mdi dng 13 10 m dit cach nhau 1 m.

Téc d6 chuyén dong cua khong khi trong 6ng dan chinh, va qua hé théng
phan phéi: Vini = 10 + 15 (m/s). Chon vy, = 12(m/s).

(Piéu 6.40 TCXDVNS51:2008)

Puong kinh 6ng phan phéi khi chinh Dy chinn:

4 3
Dk chinh — - Qkk = 4 0’55(m / S) = O,24(m)
' 7T X Ve 7 x12(m/s)

+ Chon 6ng dan khi bang thép khong ri c6 & 240(mm)

Qu 055
15nhanh 15

Qun: Luu lwong khi trén 6ng nhanh, Q,, = - 0,037(m°%s)

Vie: Toc @0 chuyén dong khi trong dng nhanh, vy, = 15 — 20(m/s)
Puwong kinh 6ng phan phdi khi nhanh Dy,

4 3
D, = X Qy, _ 4% 0,037(m" /s) _ 0,05(m)
7T XV g 7 x18(m/s)

Viay chon dudng kinh 6ng nhanh c6 @ 50(mm)

Chon dia phan phoi khi bot min:
Chon luu luong thiét ké: Qaq,=12,5(m*/h)
Vay s6 dia phan phdi trong bé Aerotank:

3
_ Qu 196737 /) oo
Qua  125(m’/h)
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Hinh 4.5: So' @6 hé thong phan phdi khi trong bé Aerotank

Tinh toan 6ng din nwéc thai va 6ng din bun tuin hoan:
1. Ong din nuéc thai vao:
Chon van téc nudc thai chay trong ong: v = 0.7m/s(Van téc nudc thai
trong ong khoang 0,5 — 1 m/s)

Puong kinh ong dan la:
B
D / 4xQ " _ 4x125 _0,25(m)
3600xVvx 7 3600x0,7x
Trong do:

Qqs: Luu luong nudce thai, Q"= 125 m*h

Chon 6ng nhya PVC duong kinh éng @ = 250mm

2. Ong din bun tuin hoan:
Chon van téc bun chay trong éng: v = 1,5m/s(Van tdc bun chay trong
6ng trong diéu kién bom, v, = 1 —2 m/s)
Luu luong tuan hoan : Qg = 97,5 (m/h).

Puong kinh 6ng din bun tuin hoan la:

Dz\/ 4Q,, :\/ 4x975 _ 015(m)
3600v.7 3600x15x 7

Chon 6ng nhuya PVC duong kinh éng & = 150mm.
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Bang 4.19 Thong s6 tong két bé Aerotank

STT | THONG SO | GIA TRI | PON VI
Kich thudc bé
1. | Chiéu cao tong H 5 m
2. | Chiéurong W 9 m
3. | ChiéudaiL 20 m
Thong sb chi tiét
4. | Luu luong bun thai Q,, 22,3 (m°/ngay)
5. | Luu luong bun tuan hoan (Qy) | 97,5 m°/h
6. | Ty so tuan hoan bun, « 0,78
7 Puong kinh 6ng dan khi chinh 240 mm
8. | Puong kinh 6ng dan khi nhanh | 50 mm
9 Puong kinh 6ng dan bun tuan | 150
\ mm
hoan
10. | Cong suat may thoi khi 42 KW/h
11. | S6 luong dia 157 Cai
1V.10) BE LANG 2

1V.10.1) Nhiém vu bé ling

Sau khi qua bé Aerotank, hau hét cac chat hiru co hoa tan trong nudc thai
bi loai hoan toan. Tuy nhién, nong d6 bun hoat tinh c6 trong nuéc thai 1a rat 16n,
do vay bun hoat tinh va cac chat rin lo lang s& duogc tch & bé lang dot 11

Ling va tach bun ra khoi nudc thai, phan nudc trong dua qua bé tiép xuc.
Giir lai MLVSS va SS ¢ lai dang can lang, lwong bun ling mot phan tuan hoan
tré lai bé Aerotank, phan con lai dua vao bé nén bun.

Chon bé ling dirng vi cong sudt ciia tram xir Iy < 20000 m*/ngay.dém.
(Diéu 7.50 - TCXDVN 51-2008).
1V.10.2) Tinh toan bé ling

Bang 4.20: Chi tiéu thiét ké bé ling dot 2

Quy trinh xir Tai trong bé mit Tai trong bun Chiéu
ly m’/m°.d m*/m°.d cao bé
Ngay Ngay cao Ngay Ngay (m)
trung binh diém trung binh | cao
diém

Sau bé 16,4 - 32,4 41-49,2 3,9-5,85 9,75 3,7-6,1
Aerotank
Sau lam 3,2-16,4 24,6-32,8 | 0,98 - 4,85 6,8 3,7-6,1
thoang kéo dai
Sau bé loc 16,4-246 | 41-49,2 | 2,95-4.85 7,8 3,0-45
sinh hoc
Sau bé khirnito | 16,4 -24,6 | 32,8-41 | 2,95-4,85 7,8 3,0-45

(Nguéon: Trinh Xudn Lai — Tinh todn thiét ké cdc cong trinh xir Iy nuéce thdi)
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Tinh kich thwéc bé ling
Vi c6 dong tudn hoan tir bé ling 2 sang aerotank nén ta c¢6 thém luu luong
dong tuan hoan & dau vao bé ling 2.
Luwu lwong dong vao bé ling 2 1a :
Qu = Q + Qy = Q(1+a) = 3000x(1+0,78) = 5340 (m*ngay) = 0,0618 (m°*/s)

Dién tich tiét dién wét ciia phan ling ciia bé ling ding dot 2 :

_Qq 0,0618
°~y, 0,0005

Véi vo < 0,5mmn/s toc d6 chay trong bé lang dimg(diéu 7.57-TCXDVN 51-
2008), chon vy, = 0,0005m/s.

Tinh ong trung tam

=123,6 m’

Dién tich tiét dién udt cta dng trung tim duoc tinh theo cong thic sau :

_Qy 00618 _
—ﬁ—m—a,ltm ]

Vi : vy : toe dd chuyén dong clia nude trong 6ng trung tdm, khong 16n hon
30 mm/s, chon v = 20mm/s = 0,02 (m/s). (diéu 7.60 TCXDVN 51-2008).
Dién tich tong cong ctia bé lang dting dot 2 s& 14

F=Fy+f=1236 +31 =126,7 (m°)

Puong kinh 6ng trung tam:
Mxf 4% 31
d= |—=

L LLENEE U

Chond =2 (m).

=199m

Chiéu dai ctia ong trung tdm lay bang chiéu cao tinh toan ciia ving lang:
he=HL =2,7m.

Chon duodng kinh va chiéu cao ciia dng loe lay bang 1,5 lan dudng kinh
6ng trung tim. Puong kinh tdm chan lay bang 1,3 lan duong kinh miéng ong
loe, goc nghiéng giita tim chin voi miat phiang ngang 1a 17°, chiéu cao tir mit
dudi tim chan dén bé mat 16p bun cin bang 0,3m.

DPuong kinh ng loe bang chiéu cao cua dng loe:
Oéng toe = Néng10e = 1,5 % 2 =3 (M)
Pudng kinh tdm chan: dg, = 1,3 x 3 =3,9 (m). Chon ds, = 4m.
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Puong kinh bé :
[AxF |4x1267
D= = =127 m
v Ty m
D=12,7 (m)

Tinh chiéu cao toan bé ling I1:
Chiéu cao tinh toan cta ving ling trong bé ling duoc tinh theo cong thuc :
hy =V x t = 0,0005 x 2 x 3600 = 3,6 (m)
hy= 3.6 (m )(nam trong khodng 2,7- 3,8 m theo diéu 7.60 TCXDVN 51-
2008).
Véi t : thoi gian lang, chon t =2 h. (theo diéu 7.57 TCXDVN 51-2008)
Chon chiéu cao 16p bun lang hy,=1,2m;
Chon chiéu cao bao vé h,,= 0,5m.
Chiéu cao tong cong ciia bé ling dirng 13 :
H=H, + hy,+h,= 3,6+ 0,5+ 1,2 = 53(m)
Tinh toan mang thu nwéc
Pé thu nudc da lang, dung hé thong mang vong chay tran xung quanh
thanh bé. Thiét ké mang thu nudc dit theo chu vi vanh trong cia bé, duong kinh
ngoai ciia mang chinh 1a dudng kinh trong cia bé.
> Puong kinh mang thu nude bang 0.8 1an duong kinh bé
D,=0.8D=0.8x127=10.2m
> Chiéu dai mang thu nudc:
Ln=mnxDp=314%10.2 =32m
Chiéu cao mang thu nuéc chon Hy, = 250mm
> Tai trong méang tran trén 1m chiéu dai mang:

Q 5340

Ly= == =485 m*/m ngay = 20.23 (I/m.s).

Chon mang rang cua hinh chitr V véi céc kich thudc nhu sau :
Chiéu cao ctia rang cua : 80 mm.

Déy cta rang cua : 160 mm.
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Chiéu rong vat ¢ dinh : 40 mm.
Khoang cach gitra 2 dinh rang cua : 200 mm.
S6 rang cua trén mang thu nudc

z="1n_32 _ 140
02 0,2

Tinh toan dwdng dng:

> Tinh ong dan nuéc sang bé ling II:

Chon van téc nudc chay trong ng v =0.7 m/s (tir v = 0.3 — 0.9 m/s)
Luu lwong nude thai Q = 5340 m*/ngd

> Puong kinh 6ng:

D=4 =\/ 4x5340  _ 335 m
N 3.14%x0.7x24x 3600

Chon 6ng PVC c6 duong kinh @ = 40 mm

> Ong dan bun thdi:

Chon dudng kinh dng dan bun thai @ = 150 mm (@= 150 — 200 mm theo
diéu 6.69 TCXD 33-2006)

> Puong kinh ong dan nwéc ra khoi bé lang:
Chon van tdc nudc ra khoi bé léng IIlav=0.6m/s
Luu luong nude Q = 3000 m*/ ngay dém

> Pudng kinh dng:

D= \/@ :\/ 4x3000 = 0.27m
VT 0.6x3.14x24x3600

Chon 6ng PVC c6 duong kinh @& = 40mm.
Bang 4.21: Cac thong so thiét ké bé ling dirng

Thong sb Pon vi Gia tri
Thoi gian luu nude, t h 1.5

Kich thuéc bé: D x H m x m 12.7x5.3
ong trung tam: d x hy mxm 2% 2.7
Puong kinh mang thu, dy, m 10.2
Puong kinh dng nudc vao va | mm 40

ra

Puong kinh 6ng din bun mm 150
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IV.11) MUONG KHU TRUNG:
IV.11.1) Nhiém vu

Khir tring 13 khau cudi cing trong qua trinh xtr Iy nudce thai trude khi thai
vao ngudn tiép nhan. khir tring nhdm muc dich pha huy , tiéu diét cac vi khuan
gdy bénh nguy hiém chua hay khong thé khir bo trong céc cong trinh xir Iy phia
trudc.

Hoa chét khur trung duoc chon 1a chlorine. Chlorine 1a chét oxy héa manh
thuong dugc st dung & dang bot [Ca(OCl),]. Ham lugng can thiét dé khu trung
cho nuéc sau lang : 3- 15 mg/l.

Thiét bi chuyén ding dé dua chlorine vao nudc goi 1a clorator.

Clorate c6 churc nang pha ché va dinh luong Clo, dugc chia lam 2 loai:

Clorate ap luc va clorate chan khong.

Bé khir trung duoc thiét ké voi dong chay zich zic qua ting ngin dé tao
diéu kién thuan loi cho qua trinh tiép xuc gitra clo va nudc thai.

IV.11.2) Tinh toan ‘ o
v Xéc dinh lugng Clo hoat tinh can thiét dé khir trung nudc thai theo cong

thue:

Vi = g . Qn th
Véi : a 1a liéu lugng Clo hoat tinh (g/m®), dugc xac dinh dua theo quy
pham.
Dbi voi nude thai sau khi xir 1y sinh hoc hoan toan a = 3(mg/1).
(Theo diéu 7.198 - TCXDVN 51:2008)
Vimax = 3(Mg/l)x 125 (m*/h) = 375 (g/h) = 9 (kg/ngay).
v Ngin tiép xuc khir tring duoc thiét ké két hop dé thoa man 2 yéu cau :
e Hoa chit va nudc thai tiép xuc dong déu;
e Clo hoat tinh phan tng khtr trung nuéc thai .
Chon thoi gian tiép xuc 1a 30 phat
(Theo diéu 7.200 — TCXDVNS51:2008, thoi gian tiép xiic khir trim khéng nhé hon
30 phat)
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Thé tich hiru ich ciia bé khir tring dwgc tinh theo cong thirc:
o Thé tich bé tiép xiic:
125m*/h

o x30phut= 3
60phut/h o= 62,5m

V=Q.it=

Trong do:
Q : Luu luong nudce thai dua vao bé tiép xuc, Q = 125 m%h

t : Thoi gian tiép xtc, t = 30 phat

Dién tich bé tiép xuc :

F=

Chon chiéu sau hiru ich cuia bé, chon h=1,2m.

Bé xay hinh chir nhat c6 10 ngan

Dién tich moi ngan:

_F_52m’

f =7,4(m%)

Trong do:
nla s ngin, n =7
Kich thuéc mdi ngin
Chiéu dai: I, = 5m
Chiéu rong: B =1,2m
e Chiéu dai ca bé khir tring;
L=nB+(nN-1)b=7%x12+4x0,1=8,8m
Trong do:
b 14 bé day vach ngan, b=0,1 m
Chiéu cao bdo vé: hy, = 0,3 m
e Chiducaobé: H=h+hy,,=12+0,3=1,5m
Bang 4.22: Tong hop bé khir triung

Théng s6 Gia tri
Chiéu Dai ca bé, L(m) 8,8
Chiéu Rong ca bé (m) 5
Chiéu Cao, H(m) 1,5

Sb ngin trong bé 7
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CHUONG V: TINH TOAN KINH TE

V.1) Chi phi diu tw xay dung
V.1.1) Chi phi xay dwng cong trinh
Bang 5.1: Chi phi xdy dung mét s6 hang muc trong hé thong xir Iy nwéc

thai

Téncong | Khéilwong | Giathanh Thanh tién
trinh hang muc bon vl (tr vnd/m® (tr vnd)
Ham tiép nhan 96 m’ 55 528
Bé diéu hoa 644 m® 5,5 3.542
Bé tuyén noi 149 m’ 5,5 819,5
Bé trung hoa 56 m® 5,5 308
Bé UASB 560 m’ 5,5 3.080
Bé aerotank 900 m® 5,5 4.950
Bé lang 11 655 m? 5,5 3.602,5
Bé khir tring 66 m? 5,5 363
Nha diéu hanh 250 m? 5,5 1.375
Tong cong 18.568

V.1.2) Chi phi thiét bi
Bang 5.2: Chi phi mdt so thiét bj sir dung trong hé thong xir Iy nuée thai

. % Gia thanh Thanh tién
STT Tén thiét bi So
lwong | (tr vnd/cai ) (tr vnd)

1 Song chin rac 1 9 9
2 Bom bé tiép nhan 1 35 35
3 Ludi chan rac tinh 4 20 80
4 May thoi khi 9 30 270
5 Bom bun 8 15 120
6 Thiét bi khac 4.000 4.000

Tong cong 4.514
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Téng von dau tu co ban bao gdm chi phi khau hao x4y dung 20 nim va chi
phi khéu hao may méc 10 nam
T, = (18.568.000.000/20)+( 4.514.000.000/10) = 1.379.800.000 ( dong/nim)
V.2) Chi phi vin hanh hé théng xir Iy nwéc thai
V.2.1) Chi phi héa chit sir dung
Bang 5.3: Bang chi phi hoa chit sir dung trong qua trinh vin hanh hé thong

S6 Gia thanh Thanh tién
Tén Pon vi
lwgng (vnd/kg) (vnd/ngay)
Chlorine 9 kg/ngay 35.000 315.000
Acid 15 kg/ngay 5.000 75.000
Kiém 15 kg/ngay 7.500 112.500
Tong cong 1.515.000

Vay chi phi hoa chit sir dung trong mot nam la:
The = 1.515.000 x 365 = 552.975.000 (ddng/nam)
V.2.2) Chi phi di€én

Véi s6 lugng bom hoat dong, nhu cau thap sang va sinh hoat udc tinh dién ning

tiéu thu la 2.000 kw/ngay
Gia cung cip dién cong nghiép 1a 2.500 dong/kw

Vay chi phi dién ndng cho m{t ngay van hanh la

T, = 2.000*2.500= 5.000.000 (dong/ngay) = 1.825.000.000 (ddng/nam)
V.2.3) Chi phi nhéan cong
S6 lugng nhan vién: 12 cong nhan va 3 ky su
Mtrc Iuvong thang
Cong nhan: 3.000.000 dong/ngudi/thang

K¥ su: 5.500.000 dong/ngudi/thang
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Téng chi phi nhan cong:
Toe= 12*3.000.000 + 3*5.500.000
= 52.500.000 (ddng/thang)
= 630.000.000 (ddng/nim)
V.2.4) Chi phi bio duwéng may méc thiét bi
Chi phi bao dudng hing nam udc tinh bang 1% tong s6 von dau tu vao cong
trinh xtr Iy
Toe= 1%*1.379.800.000=137.980.000 (ddng/nim)
V.3) Gi4 thanh xir Iy 1 m® nuéc thai
Tong chi phi xr 1y
T,=1.379.800.000+137.980.000+630.000.000+1.825.000.000+552.975.000
=4.401.573.000 (dong/nim)
=> Gia thanh xtr Iy cho 1m°® nudc thai:

T=TJ/(Q*365)= 4.401.573.000/(3.000%365)= 4.100 ( ddng/m°)
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KET LUAN

Tuy céc nha may bia khac nhau vé phuong phap 1én, vé sy quan 1i noi vi, tai
luong nudce thai va ham luong cac chat 6 nhiém, nhung nudc thai ciia nganh bia
van co cac dic trung chung nhu chira nhiéu chat hitu co d& phan huy sinh hoc,
gdy 6 nhiém moi trudng nghiém trong.

Pé tai di chon dbi twong thiét ké 1a nude thai cia mot nha may bia co

Padu vao: Q = 3000 m*/ngay dém.
COD = 3000 mg/I
BOD = 1600 mg/I
SS =400 mg/l
Yéu cau nuée thai dau ra dat QCVN 40/201- BINMT véi

COD <150 mg/1

BOD < 50mg/1

SS <100mg/1

Pé tai da thiét ké hé thong xir Iy nude thai ap dung két hop cac phuong phap
co, hoa-1y, sinh hoc voi két hop gitta yém khi va hiéu khi. Trong dé tai tinh toan
thiét ké hé thong xir Iy nudc thai san xuét bia thi co két qua hé thong nhu sau:

1. Song chin rac véi chiéu rong 0,7 m. C6 tac dung giit lai cac thanh phan
rac ¢6 kich thude 16m, dam bao an toan va diéu kién 1am viéc thuan loi
cho ca hé thong xir 1y nuéc thai.

2. Ham tiép nhan vai thé tich cong tac 1a 96 m®. C6 tac dung giup cac cong
trinh don vi phia sau khong phai thiét ké am siu trong dat.

3. Song chén rac tinh v6i dién tich bé mat 6 m* goém 4 ludi. Co tac dung
giir lai cac thanh phan rac co kich thudc nho. Xur 1y 15%SS, 4%BODs,
6%COD

4. Bé diéu hoa véi thé tich xdy dung 1a 644 m®. C6 tac dung diéu hoa luu

lwong va nong do chat hiru co, tranh cdn lang
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5.

Bé tuyén ndi véi thé tich xay dung 1a 149 m>. C6 tic dung tach cac chat
lo limg con trong nudc thai

Bé trung hoa véi thé tich xay dung 1a 56 m®. C6 tac dung diéu chinh va
6n dinh pH ctia nudc thai nham thich hop véi hoat dong cia cac vi sinh
vat.

Bé UASB véi dién tich xay dung 1a 560 m®. C6 tac dung giam COD va
BOD, nhiam nang cao hiéu qua xir 1y ctia bé Aerotank

Bé Aerotanks voi dién tich xay dung 1a 900 m®. C6 tac dung xtr 1y triét
dé COD, BOD cuia nudc thai.

Bé lang II v&i dién tich xay dung 13 655 m®. C6 tac dung thu hdi va giam

luong bun hoat tinh va cac chét ran lo ling ra khoi nudc thai.

10. Bé khir trung v6i dién tich xay dung 1a 66 m®. Co tac dung pha huy, tiéu

diét cac vi khuan gy bénh chua hay khong thé huy bo trong cac cong

trinh x1r 1y phia trudce.

So b tinh toan chi phi cho thiy gia thanh xay dung hé théng 1a 23078 ty

ddng twong tmg véi 7693000 dong/m*® nude thai. Véi chi phi xir 1y (van hanh,

nhan cong. dién, hoa chat) 1a 4100 dong/m® nude thai.

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

cac nha may bia thyc hi¢n tot cong cudc bdo v¢ moi truong va phat trién bén

vung.
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