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LOI CAM ON
Sau khi két thuc 4 nam hoc tai truong Pai hoc Su Pham Ky Thuat TP.HCM. Em da
duogc giao dé tai va luan vin nghién ctu vé Tinh toan thiét ké hé théng xtr Iy nuéc thai nha
may bia Viét Tiép, tinh Long An, quy md 25.000.000 lit/nim v&i cong suat 400m3/ngay

dém.

Pé luan vin nay dat duoc két qua tét dep, em da nhan duoc su gitip d& nhiét tinh cua
c4c thay cd trong truong. Vai 1ong biét on chan thanh nhét, em xin tran thanh g 16i cam
on sau sac dén tat ca cac thay co da tao diéu kién thuan loi giup d& em trong qué trinh hoc

tap va viét luan van.

Trudc hét, em xin duoc gui 10 cam on dén céc thay cd khoa chat luong cao, bo mon
KV thuat moi truong cua truong Pai hoc Suw Pham Ky Thuat TP.HCM loi chao trén trong
nhét, cing véi 161 chic sire khoe va 16i cam on siu sac. Nhd ¢ su quan tam, day dd va chi

bao nhiét tinh cua cac thay co, em da c6 thé hoan thanh bai luan vin ctia em hém nay.

Dic biét, em xin duwoc gui 161 cam on chan thanh nhat téi thay — PGS. TS. Dang Viét
Hung, giang vién giang day tai truong Pai hoc Bach Khoa TP.HCM da quan tam gitp da,

chi bao va huéng dan em Iam bai luan vin trong thoi gian qua.

Va cubi cung, em xin duoc bay td 10ng cam on sau sic dén ban lanh dao trudng Pai
hoc Su Pham K§ Thuat TP.HCM céac khoa, cac phong ban chirc nang di tao diéu kién gidp

d& em trong qua trinh hoc tap va viét luan van.

Véi diéu kién va von kién thirc con han ché caa sinh vién, luan vin nay khong thé
tranh duoc nhitng thiéu sét. Vi vay em rat mong nhan duogc su chi bao caa céac thay co dé
em c6 thé nang cao vén kién thirc cua ban than, phuc vu tét cho qué trinh cdng tac cua em

khi khong con ngoi trén ghé nha trudng sau nay.



MO PAU
1. TINH CAP THIET CUA PE TAI
Phuong phép xir Iy cudi dudng éng duge ra doi kha 1au nham giai quyét cac van dé
vé mdi truong, dac biét 12 van dé nudc thai trong san xuat cong nghiép. Phuong phéap nay
tén rat nhiéu chi phi cho cong tac lap dit nén mot sé co sd san xuat da xa thai thang ra
ngoai moi trudng dan dén chat luong méi trudng ngdy cang suy thodi nghiém trong, dic

biét 1a chat lwgng ngudn nuéc.

O Viét Nam thi nganh cong nghiép nudc giai khat dang ¢ su phat trién bung né,
dong gop rat 16n cho ngan sach nha nudéc. Tuy nhién, do nhu cau sir dung cac san pham
bia, ruou ting cao dan dén luong nudc thai rat Ion véi ham lwong chit hitu co cao néu
khdng xar Iy ma thai truc tiép ra séng s& gop phan gay 6 nhiém méi truong nude. Bung
truéc van dé nay, nudce thai tra thanh mébi quan tdm chinh cta cac nha may san xuat bia dé
dam baocho cac nguon nudc tu nhién can phai xt Iy nudc thai dat chuan trudc khi xa thai

ra bén ngoai.

Chinh vi nhiing van dé trén, lugng nudc thai nha may bia can phai qua mot quy trinh
xtr Iy nham giam thiéu cac chat hitu co, cac thdng sé vuot tidu chuan méi tién hanh xa ra
ngoai. Nén dé tai “Tinh toan thiét ké hé théng xir Iy nudc thai cho nha may bia Viét Tiép,
tinh Long An, quy mé 25.000.000 lit/nim, cdng suat 400 m3/ngéy dém” duoc thuc hién
nham tinh toan va thiét ké dé giam thiéu 6 nhiém do nha may bia Viét Tiép mang lai trong

qué trinh san xuat.

2. MUC PiCH NGHIEN CcUU
Tim hiéu thanh phan, tinh chat dic trung ctia nuéc thai nganh bia ngi chung va cua
Cong ty cb phan bia va nudc giai khat Viét Tiép noi riéng.
Tim hiéu tinh trang hoat dong, cdng nghé san xuét bia cua Céng ty c6 phan bia va

nudc giai Khat Viét Tiép.



Tir d6, dé xuat cong nghé xir Iy nude thai phi hop véi diéu kién thuc té cua Cong ty
cd phan bia va nuée giai khat Viét Tiép dat quy chuan dau ra theo QCVN 40 cot A, va tinh

toan chi tiét cac cong trinh don vi.

3. PHAM VI NGHIEN CUU

Gidi han vé mit khong gian: Ddi tegng nghién ciru cua dé tai 1a nude thai cua Cong
ty c6 phan bia va nudce giai khat Viét Tiép.

Gidi han vé thoi gian: Dé tai duoc thuc hién trong thoi gian tir ngay 1/3/2019 dén
ngay 16/7/20109.

Gidi han vé mat noi dung: Bé xuat cong nghé xtr Iy pht hop va tinh toan thiét ké cac
cong trinh don vi.

4. NOI DUNG NGHIEN CUU

Thu thap tai liéu tong quan vé nganh san xuat bia.

Tim hiéu vé thanh phan, tinh chat dic trung ctia nuée thai nganh bia va cac phuong
phap xtr Iy nganh bia va mot sé cdng nghé xtr Iy nude thai dién hinh cua nganh bia hién
nay.

Thu thap mét sé thong tin vé tinh hinh san xuat, cong nghé san xuét... cia Cong ty
cb phan bia va nudc giai khat Viét Tiép.

Nghién ctru lya chon cdng nghé xir 1y nude thai pha hop cho Cong ty ¢d phan bia va
nudéc giai khat Viét Tiep. Tinh toan, thiét ké hé thong xir 1y nudc thai da dé xuat va du toan
kinh té.

5. PHUONG PHAP NGHIEN CUU

Phuong phap thu thap sb liéu: Thu thap céc tai liéu vé cong ty, tim hiéu thanh phan,
tinh chat caa nudc thai va cac so liéu can thiét khac.

Phuong phap nghién cau ly thuyét: Tim hiéu nhitng kién thtc ly thuyét vé cac cong
nghé xt Iy nudc thai qua nhiing tai ligu chuyén nganh va cac tai liéu khac co lién quan.

Phuong phép so sanh:  So sanh wu, nhuoc diém cua cdng nghé xir ly hién co va dé
Xuat cong nghé xir Iy phu hop.



Phuong phép tinh toan: Sir dung cac cbng thirc toan hoc dé tinh toan cac cong trinh
don vi trong hé thdng xtr ly, du toan chi phi xay dung, van hanh, kiém tra va bao dudng.

Str dung cac phan mém hd tro: Auto CAD, excel, word, powerpoint. ..
6. Y NGHIA CUA DE TAI
Giai quyét dugc van dé vé nudc thai san xuét caa cong ty trong qué trinh hoat dong
dap tng véi yéu cau xa thai theo QCVN 40:2011/BTNMT cot A.

Giam thiéu duoc sy tac dong dén moi truong, sirc khoe cua cong déng, gop phan nang
cao chit luong cudc séng caa ngudi dan.



CHUONG 1: GIOI THIEU VE CONG TY BIA VIET TIEP, QUY
TRINH SAN XUAT VA CAC NGUON PHAT SINH NUOC THAI
1.1.GI1O1 THIEU CHUNG VE CONG TY

1.1.1. Vi tri cua cong ty
Cong ty dugc xay dung tai thira dat s6 10 va sé 19 c6 dién tich 45.751m? thudc to
ban dd sé 4, Phuong 4, Thanh phé Tan An, tinh Long An. Cong ty nam trén khu vuc c6
dia hinh bang phang. Do cao mat dat trung binh 0,5 — 2,0 m, & phan trung tam va phia Bic
d6 cao mat dat 1,0 — 2,0 m, & phia Nam va phia Tay d6 cao mat dat 0,5 — 1,0 m.

1.1.2.  Diéu kién khi hau, khi teong
Cong ty c6 vi tri thugc Phuong 4, Thanh phé Tan An nén diéu kién khi hau ¢ day
mang dic trung cua khi hau nhiét di gié moa caa niém Nam Viét Nam, khi hau teong d6i
6n hoa va 6n dinh véi 2 miia mua, nang rd rét. Mua nang tir thang 12 dén thang 4 nam sau,

mua mua kéo dai tir thang 5 dén thang 11.

e Nhiét do khong khi
Nhiét d6 trung binh cic nim theo sb liéu tram Tan An bién dong tir 23,3 — 28,9 °C.
Cheénh léch nhiét d¢ giita thang cao nhat va thang thap nhat khoang 5,6 °C. Nhiét do thap

nhét thuong vao thang 1 va thang 2, nhiét do cao nhit vao thang 4 va thang 5.

e Luong mua

Muia mua thuong bat dau tir thang 5 dén thang 11 véi lugng mua trung binh khoang
1.341,3 mm chiém khoang 91% lugng mua ca naim. Mua kho bat dau tir thang 12 dén thang
4 véi luong mua khoang 123 — 147 mm chiém khoang 10 — 11 % lugng mua ca nim. Mua
kho giam di ro rét, cac dong song thudng c6 luu lwong nhé nhat, myuc nudc ngam ha thap

sau hon va muc nudc bién xam nhap vao dat lién theo cac con song dat gid tri I6n nhat.

e Do am khong khi
Do am khdng khi phu thudc vao lwong mua ctia cac mau trong nim. Do 4m trung
binh tai cac tram quan tric & Long An tir 82 dén 91,2%, cao nhat vao mua mua 82% va

thap nhat vao cac thang mua kho 91,2%

e Chédo gio



Mua mua, huéng gi6 chu dao 1a huéng Tay Nam véi tan suat xuét hién 70% tir thang
5 dén thang 11. Gi6 theo hudng tir bién vao mang theo nhiéu hoi nuéc va gy mua vao cac
thang muia mwa. Mua kho, hudng gié chu dao 14 gié Pong Nam vai tan suat 60 — 70% tir
thang 12 dén thang 4. Vao cac thang mua mua, tbc d6 gioé trung binh Ién hon mua kho
nhung chénh léch cac thang trong ndm khong nhiéu. Tdc d6 gid trung binh céc thang trong
nam 1a 1,5 — 2,5 m/s, tbc d6 gi6 manh nhat quan tric duoc c6 thé dat duoc vao khoang 30
— 40 m/s va xay ra cac con giéng, phan lén 1a vao mua mua véi hudng gié Tay hoic Tay

Nam.

e Ham luong nuéc bdc hoi

Luong boc hoi ciing phan bd theo miia khé rd rét, it bién dong theo khong gian. Luong
nuéc bde hoi trung binh trong khoang tir 65 — 70% luong mua hang nim. Luong bbc hoi
vao mua khd kha 16n, nguoc lai vao mua mua luong boc hoi kha nhd, trung binh 4 — 5

mm/ngay. Bdc hoi nuéc 1am thay doi do am khong khi

1.1.3.  Diéu kién thuy van
Ngudn nudéc tiép nhan nudc thai cua cong ty 1a kénh Ranh phia Dong khu vuc cong
ty. Kénh tiép nhan nudc thai cua dy 4n thudc mang ludi kénh dao phuc vy muc tiéu thoat

nuéc cho khu vuc. Kénh cé tong chiéu dai khoang 700m, bé ngang khoang 2m.

1.2.QUY TRINH SAN XUAT VA CAC NGUON PHAT SINH NUOC THAI

1.3.1.  Thanh phan nguyén liéu dé san xuat bia

* Nudc

Do thanh phan chinh cua bia 1a nuéc nén ngudn nude va cac dic trung cia nd c6 anh

hudng rat quan trong téi cac dic trung cta bia. Nhiéu loai bia chiu anh huong hoic tham
chi dugc xac dinh theo dic trung ctia nude trong khu vuc san xuét bia. Mac di anh huéng
ctia nd cling nhu 1a tic dong twong hd cuia cac loai khoang chat hoa tan trong nudc duoc
str dung trong san xuat bia 12 kh& phuc tap, nhung theo quy tic chung thi nugc mém 1a phu
hop cho san xuat c4c loai bia sang mau. Do d6, dé dam bao su 6n dinh vé chit luong va
mui vi caa san pham, nudc can dugc xir Iy trude khi tham gia vao qua trinh san xuét bia

nham dat duoc cac chi tiéu chat lugng nhit dinh

« Malt



Bang cach ngam hat lia mach vao trong nudc, cho phép chdng nay mam dén mot giai
doan nhat dinh va sau d6 1am khoé hat d3 nay mam trong céc 10 siy dé thu duogc hat ngii cdc
d3 mach nha hoa (malt). Muyc tiéu cha yéu caa quy trinh nay gitp hoat hod, tich luy vé khéi
lwong va hoat lyc cua hé enzin trong dai mach. Hé enzym nay gidp chuyén héa tinh bot
trong hat thanh dudng hoa tan bén viing vao nudc tham gia vao qua trinh 1én men. Thoi
gian va nhiét d6 siy khac nhau dwoc &p dung dé tao ra cac mau malt khac nhau tir cing

mét loai ngii cdc. Céc loai mach nha sim mau hon s& san xuat ra bia sim mau hon.

« Hoa houblon
Hoa houblon dugc con nguoi biét dén va dua vao sir dung khoang 3000 nim TCN.
Pay 14 thanh phan rat quan trong va khong thé thay thé dugc trong quy trinh san xuét bia,
gitip mang lai huong thom rat dic trung, 1am ting kha ning tao va giit bot, lam ting do bén

keo va 6n dinh thanh phan sinh hoc ctia san pham.

Cay hoa bia duoc trong boi nong dan trén khap thé giéi voi nhiéu gidng khac nhau,
nhung n6 chi dugc sir dung trong san xuét bia 1a cha yéu. Hoa houblon c6 thé dugc dem
dung ¢ dang tuoi, nhung dé bao quan duoc 1au va dé van chuyén, houblon phai siy kho va

ché bién dé gia ting thoi gian bao quan va sir dung.

* Gao
Day 14 loai hat ¢c6 ham luong tinh bot khé cao c6 thé dugc str dung xan xuat dugc cac
loai bia c6 chat luong hao hang. Gao duoc dua vao ché bién dudi dang bot nghién min dé
d& tan trong qua trinh hd hod, sau d6 duoc phdi tron cing véi bot malt sau khi da duong
hod. Can chi y, hat trang trong khac hat trang duc boi ham lugng protein. Do d6, trong san

Xuit bia, cAc nha san xuat thuong chon loai hat gao c6 d6 tring duc cao hon

+ Men
Men bia Ia c4c vi sinh vat c6 tac dung 1én men duong. Cac gidng men bia cu thé duoc
lya chon dé san xuat cé4c loai bia khac nhau, Men bia s& chuyén hoa dudng thu duoc tir hat
ngil ¢C va tao ra con va carbon dioxit (CO2). Bia Sai Gon, véi cdng nghé san xuat hién dai
hién str dung loai men dugc nudi cay co do tinh khiét cao, dam bao sy 6n dinh va dong bo

trong san pham caa minh.
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C6 7 budce chinh trong qué trinh san xuat bia d6 1a: duong hda, loc, dun soi, 1én men,

1 phu, loc va chiét.

« DPuong hda
Puong hda la mot qua trinh tron I4n ngii ce da ngién (thuong 13 ngii cde da trai qua
qua trinh malt hoa) va dun néng hdn hop nay va chd & cac vong nhiét do nhat dinh dé cac

enzymes trong malt pha v& tinh bot trong ngii cdc thanh dudng ma chua yéu 1a maltose.

* Loc
Loc 1a quéa trinh phan tach chét chiét thu duoc trong qua trinh dudng hoa ra khoi ba
ngii coc (b bia). Qua trinh nay duoc thuc hién 2 loai thiét bi: ndi loc- 1a 1 thung rong voi
day gia hoic loc duong hda — loc khung ban. Qua trinh loc gém 2 giai doan: dich loc dau
thu duoc chat chiét ma chua c6 su pha lodng ba bia va dich loc sau chat chiét dugc tan thu

bang cach rira b bia véi nudc nong.

* Dun soi
Qua trinh dun sbi chat chiét thu duoc goi 1a dich nha, nham gitp dich nha tré nén vé
tring, tranh sy nhiém khuan. Trong sudt qué trinh dun s6i, hoa bia (hoa houblon) dugc
thém vao gilp tao d6 dang, huwong va vi cua bia va trong sudt qua trinh sdi, gilip cac protein
trong nha két tu va pH cta nha giam xudng. Cudi ciing qué trinh nay gitp bay hoi cac huong

khéng mong mudn gém céc tién chat cua dimethyl sulfide.

Qua trinh sbi can duoc dién ra dong déu va dong nhat vé mic do soi, qua trinh nay
thudong dugc dién ra 50-120 phit phu thudc vao cudng do sbi, ché do bo sung hoa va thé

tich dich nha ma nha san xuat mong mudn

« Thiét bi dun s6i hoa: loai ndi dun soi hoa don gian nhat 1a dun séi bang ngon lira
tryc tiép, tuy nhién thiét bi nay gay ra su caramel hoa va rat kho dé vé sinh. Hau hét
c4c nha may san xuét bia str dung ndi dun sdi hoa dugc gia nhiét bang hoi néng. Hoi
néng san xuat boi mot hé théng 16 hoi khac dudi ap xuat.

*  Thu hoi ning luwong: qua trinh dun sbi hoa sir dung rat nhiéu nang luong, va that 1a
lang phi néu dé nang lugng nay bi thoat ra ngoai. Con dudng don gian nhat 1a thu
hdi nang luong nay véi bang cac ndi ngung hoi.

« Liang xoay



Cubi qua trinh sdi hoa, nha duoc bom vao cac ndi ling xody theo phuong tiép tuyén
nham két tua cac protein va luong sinh khéi tir hoa vao phan giira ndi ling xody. Phan cin
nay s& duoc loai bo. Noi ling xody dugc thiét ké riéng ré, duong kinh 16n dé tang cuong
qua trinh ling, day nghiéng va duong ng tiép dich theo phwong tiép tuyén gan day ndi.
Noi lang xoay khong duogc c6 phan go ghé 1am giam toc d6 quay cua dich tir ¢ giam kha
nang lang. Ngoai ra, viéc st dung thiét bi loc hoa (thiét bi loc bang thép khong gi) gilp cin

hoa duoc loc ra tét hon, giam gia thanh thiét bi va giam dién tich san.

e Lam lanh nha
Sau qué trinh loc hoa, dich nha duoc ha lanh xuéng nhiét d6 1én men truge khi tiép
giong ndm men. O cac nha may hién dai qua trinh nay duoc thuc hién thong qua thiét bi

trao d6i nhiét dang tim. Chét tai lanh thuong 13 nudc. Dich nha c6 thé dugc 1am lanh tir

959C xudng 20°C va lam néng tac nhan 1am lanh (nuéc) tir 10-80°C. Sau qué trinh 1am lanh,

oxy duogc bao hoa vao dich nha dé cung cap cho nam men trong qua trinh 1én men.

* Lé&n men:

Quaé trinh 18n men duoc thuc hién trong cac tank 1én men va duoc bit dau ngay khi
nam men dugc dinh luong vao dich nha lanh. Trong sudt qué trinh ndy nAm men chuyén hoa
cac loai duong trong dich nha thanh con va CO,. Cac tank 1én men c6 nhiéu dang khac
nhau tir cac tank cuc 16n gidng nhu cac silo Iuu trir cho dén nhitng binh kinh dung tich ¢

5 gallons. Hau hét cac nha may bia ngay nay ding céc tank 1én men than tru va day con

(CCT), day con co6 goc nghiéng 60°C cho phép nam men ling xubng day. CCT c6 théthyc
hién ca qué trinh 18n men chinh va & phy trong ciing 1 tank. Cubi mdi qué trinh 1én men,

nam men va cé4c chat ran khac lang xuéng day va dé dang duoc rat khoi tank.

Cac tank 1&n men hé ciing duoc str dung nhung chi yéu 1a dé trung bay va & chau Au
trong qué trinh Ién men bia tir Ita my. Cac tank 1én men thuong duoc lam tir thép khdng gi
vé6i phan day nghiéng va dugc dit dung dung, ddi 1ap véi cac tank ¢ chin bia thuong dugc
dat nam ngang. Ngay nay ¢ rét it cac nha may bia van con sir dung cac tank Ién men g dé
I&én men vi gb rat kho vé sinh va d& nhidm khuan va phai quét hac in lai trén dudi mdi nam.
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e U chin bia



Khi céc loai duong duoc st dung gan hét trong qua trinh 18n men bia, qué trinh Ién
men cham dan va nAm men bit dau ling xuéng day tank. Trong giai doan nay, bia duoc lam
lanh xudng nhiét do quanh diém dong bang, nham kich thich qua trinh két ling cua nam
men va céc protein. Cac huong khong mong mudn nhu cac hop chit phenolic tré nén khong
tan trong bia lanh va huong vi cua bia trd nén hai hoa hon. Trong sudt thoi gian nay ap suat

dugc duy tri trén tank dé bia khdng nhat.

Néu céc tank 18n men c6 phan 4o lanh quanh chang, tréai véi ca khu vyc 1én men duoc
lam lanh thi qua trinh & chin c6 thé dwoc thuc hién trong cuing 1 tank 1&n men, mot s6 trudng

hop khac, qué trinh u phu ndy c6 thé dugc thuc hién & cac tank khac.

* Loc bia
Loc bia la qué trinh loai bé nAm men, cin, giGp 6n dinh huong, vi bia va mang dén
cho bia su trong sang. Tuy nhién khong phai tat ca bia déu dugc loc. May loc bia c6 nhiéu
loai khac nhau nhu loc dia hay loc nén sir dung bét tro loc I dat tao cét goi 1a Kieselguhr.
Viéc loc bia c6 thé dugc chia thanh 3 cap do 1a loc thé, loc min va loc v tring, trong dé
bia sau khi loc thé bia van con d6 duc nhét dinh (nhung van trong hon bia chua loc), loc
min mang dén mot coc bia trong vat ma ban ¢ thé doc bao qua chiing va loc vo tring khién

hau hét cac loai vi khuan duoc loai bo khéi bia

Chiét chai 12 qua trinh rét bia vao chai, keg, lon hoac cac d6 chaa khac c6 dung tich

I6n hon.

* Lén men thur cép: 13 1an 1én men sau khi 1én men chinh. Mot s6 loai bia c6 t6i 3 1an
Ién men.

Lén men trong chai: mot s6 loai bia ¢ thém qua trinh 18n men dién ra trong chai, c6
su bdo hoa CO, dién ra mot cach ty nhién, day c6 thé la qua trinh 1én men thir 2 hoac tha
3. Loai bia nay thuong duoc dong chai cing voi mot luong dich nam men séng nhat dinh.
Trong truong hop bia khong con dudng c6 kha nang 1én men, dudng c6 thé duoc bd sung
thém. Két qua cua qua trinh nay 1a CO, duoc tao ra va duoc giit lai trong chai va bdo hoa

vao bia mot cach tu nhién.

U phu trong thuing to-nd: bia trong thing to- nd duoc quan Iy mot cac can than dé
khong co su béo hoa CO..
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1.3.3.  Céc ngudn phét sinh nudc thai
Cong nghiép san xuat bia 1a mét trong nhitng nganh cdng nghiép doi hoi tidu tén mot
luong nudce 16n cho muc dich san xuat va vi thé sé thai ra méi truong mot lugng nude thai

Ién. Cu thé nhu sau:

» Nudc thai tw cong doan nau - dwong hoa bao gom

Nudc thai trong qué trinh rira ba sau nau.

Nudc thai do vé sinh ndi ndu gao, malt, hoa; vé sinh thiét bi loc dich duong va thiét
bi tach ba.

bic tinh cia nudc thai nay ¢d mic do 6 nhiém rit cao, cé chira ba malt, ba hoa, tinh

bot, cac chat hiru co, mot it tanin, chat dang, chat mau. ..

* Nudc thai tu cong doan lén men:

Nudc vé sinh céc tank 18n men, thing chta, dudng 6ng, san nha... c6 chira bi men,
bia can va cac chat hitu co.

« Nudc thdi tir cong doan hoan tdt san pham:

Loc, bdo hoa COy, chiét chai, dong nip, thanh tring. Nudc thai chu yéu tir cong doan
nay 1a nuéc vé sinh thiét bi loc, nudc rira chai va téc chira. Pay ciing 1a mot trong nhiing

dong thai c6 6 nhiém Ion trong san xuat bia.

Nudc thai tir cong doan nay co6 chira bot trg loc, mot it bd men, bia con lai tir bao bi

tai st dung, bia roi vii trong qua trinh chiét, pH cao...

Nudc rira san cac phan xuong, nudc thai tir néi hoi, nudce tir hé thong 1am lanh ¢

chira ham lugng chlorit cao.

Bén canh nudc thai san xuat, mot nguon 6 nhiém khac d6 1a nudc thai sinh hoat tir
nha vé sinh, nha bép phuc vu can bd cong nhan vién. Nudc thai ndy cha yéu chia céc chat
gay 6 nhiém BOD, COD, SS, N, P, vi sinh vat & mirc trung binh, néu nudc thai nay khong

duogc xir 1y thich dang ciing gy ra nhirng tac dong xau dén méi truong.
Nudc thai trong qué trinh san xuit bao gém:
- Nudc thai vé sinh cac thiét bi.
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- Nudc thai tir cong doan rura chai, thanh trung bia chai.
- Nudc thai tr phong thi nghi¢m.

- Nudc thai v¢ sinh nha xudng.

- Nudc thai tir qué trinh xt 1y khi thai 10 hoi.

Bang 1.1: Nhu cau sir dung nwéc trong qué trinh san xuét

Nudc dung trong cac cong doan Ty Ié (%) | Luong nuéc cap (md)
Nudc trong san pham bia (V1) 10% 52,1
Nudc san xuat hoi (V2) 10% 52,1
Nuéc [am lanh (V3) 15% 78,15
Nudc dung cho cdc muc dich khac (V4) 65% 338,65
Tong cong 521

Ta c6 thé phan loai luu lwong nudc sau:

- Nudec di vao san pham (Vsp)
- Nudc tuan hoan (Vth)
- Nudc thai (Vnt)
- Nudc that thoat (Vitt)
Trong do:

- Luong nudc tuan hoan (Vth) chinh 13 lwong nudc 1am lanh: Vth=V3=78,15m?3

- Luong nuéc di vao san pham baio gdm: luong nudc hoa tron ban dau va luong
nuée dung dé ndu, néu bo qua thé tich hoi nudc ta c6 Vsp=V1=52,1m?3

- Luong nudc that thoat chiém khoang 50% nudc dung dé san xuét hoi, con lai 1a
that thoat hay di vao san pham bia: Vtt=0,5 x 52,1=26,05m?

Tong nudc Cap trong ngay:
Vnuéc cap = Vsp + Vth + Vit + Vnt
Nhu vay: Vnt = Vnude cap — Vsp — Vth — Vit
=521 -52,1 78,15 — 26,05 = 364,7 (lam tron 365m3/ngay)

Theo tinh toan thi hé thong nudc thai ciia cong ty s& tiép nhan tong lugng nudc thai
khoang 381,6m3/ngay (bao gdm nudc thai sinh hoat, nudc thai nha in, nude thai tir phong
thi nghiém va nudc thai san xuat). Hé thong xir 1y nudc thai dy kién xay dung ¢ cong suat

400m3/ngay dém.
12



CHUONG 2: CONG NGHE XU LY NUOC THAI NHA MAY BIA

2.1 CONG NGHE XU LY NUOC THAI NHA MAY BIA HIEN NAY

Nuwdc thai diu vao

|

| Song chin ric |

i)

| Hé thu gom |
e > Bé di\'ELu hoa |
| B& L:J;.SB f ______________ ,
Suc khi
| Bé& l:rui,g gian |

L >| Bé Aerotank |<"“r;:;l;;";
\L hoan i
bin | .
| Bé lang 1T k::::::::::; i
_ ! v
Héa chit |—---->| BZ khir tring | | B2 nén bin

Ngudn ;J:Ep nhin
Hinh 2.1: So' do cong nghé xir Iy nuée thai nhd may bia hién nay
«  Thuyét minh quy trinh:

Nudc thai tir cac cong doan san xuat clia nha may theo muong dan dén hé thu gom
nudc thai, tai day co dit song chan rac nhim loai bo céc tap chat co kich thudc 16n. Sau d6
nuée thai ty chay xudng ham bom. Nudc thai tir hdAm bom dugce bom sang bé diéu hoa. Bé
diéu hoa c6 nhiém vy diéu hoa luu lugng va ndng d6 ctia cac chat hitu co ctia nude thai.
Bé c6 bd tri hé théng thdi khi nham tao su x4o tron déng diéu tranh hién tuong léng can
trong bé, ngoai ra con trang bi hé cham axit/xut dé dam bao pH trude khi vao bé UASB.
Nudc thai duoc bom qua bé UASB nuéc duoc phan phdi tir dudi 1én. Nhd VSV ky khi cac
chat huu co s& bi phan hily thanh nudc va biogas. Khi biogas sinh ra s& dugc thu hdi. Nudce
sau khi xir Iy ky khi theo mang thu chay vao ong phan phéi sang bé Aerotank. Hoat dong
ctia bé duoc duy tri c6 sy suc khi lién tuc, mot sb nhiing chét co trong nudc thai dugc loai

trir boi nhitng vi sinh vat hiéu khi hoat dong trong bé. Sau d6 nudc thai dugc dan qua bé
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lang I1. O day s& dién ra qua trinh tach bun hoat tinh va nudc thai da xa 1y. Sau bé lang 11
nuéc thai dé dan sang bé khir tring rdi xa ra ngudn tiép nhan.
Bun tir bé lang II s& thu gom vé bé nén bun. Mot phan dugc bom tudn hoan vé bé

Aerotank dé duy tri chirc ning sinh hoc trong bé.

2.2 CAC CONG NGHE PA PUQC AP DUNG TAI VIET NAM
2.2.1. Cong nghé xtr ly cua nha may bia Sai Gon — Cu Chi

ki

T

-

Hinh 2.2: Céng nghé xur Iy nuéc thai cua nha may bia Sai Gon — Cu Chi

+  Thuyét minh so do
Nudc thai sinh hoat va nudc thai san xuét, nudce xa day ndi hoi duoc tap trung vé hd

thu véi luu lwong 3000 m3/ngay dém, tai day cac rac 16n s& dugc chan lai nhd song chan
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rac tho dit ¢ hd thu. Céc can ban,vo trau. .. co trong nudc thai s& duoc chan lai sau khi qua
may lugc rac tinh.Sau d6 nudc s& duge dua tiép dén ho trung hoa, tai day nudc thai dugc
diéu chinh pH va nhiét d6. Pau do pH s& bao pH mdi gio dé cham HCI hoic NaOH vao
nuéc thai vé 7-8. Nudc sé duoc dua vé nhiét do 30 — 35°C.Trudc khi vé ham ky khi, néu
nhiét do trong nuéc van con cao, nudc s& duge dua vé thap giai nhiét dé tiép tuc ha nhiét.
O ham ky khi, s& xtr ly BOD, COD, mét phan N,P, 1am giam tai trong cho bé SBR.

Truéc khi qua bé SBR, nuéc s& duge dudi khi metan tai bé 1am thoang c6 suc khi 15
phut, nghi 20 phut, dé tranh gay ngd doc cho hé vi sinh vat hiéu khi va lam giam cong suat
ctia bé SBR.BUN tuan hoan lai ham ky khi s& duoc tach tir bé dudi khi metan. C6 3 bé SBR
lam viéc ludn phién nhau: bom nudc vao tir 4h - 12h két hop suc khi, suc tiép 2 tiéng nira
, va lang 2h15 phat. Bin tir bé SBR sé duoc dua ra bé lang bun.Bun duoc dua ra may ép
va dem di xtr ly. Nudc tir bé lang bun s& duoc tuan hoan lai bé SBR bo sung thém polimer
gitip tang kha nang keo tu. Nudc tir bé SBR s& duoc khir tring trén dudng ong ra ho thanh
tring bang javen.Tai ho thanh tring, nuéc duoc luu lai dé khir tring hoan toan va xa ra

kénh caa khu cong nghiép.
Khi sinh ra tir ham ky khi s& duoc @6t tue dong véi bo danh lira bang buri.
Ham Ky khi dugc tach ban 1 tuan/1 lan.
R&c tir may luoc rac sé dem di d6 2-3 ngay / 1 1an/ 1 ben.

Bun tir bé lang bun, ra may ép s& dugc cho di xir 1y.
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2.2.2. Cbng nghé xtr ly 2 bac: UASB + aerotank
*  Quy trinh cong nghé
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Hinh 2.3: Céng ngh¢é xu Iy nuéc thai nha may bia Sai Gon — Nghé An

+  Thuyét minh so d6:

Nudc thai tir cac cong doan san xuat ciia nha méay theo muong dan tu chay vé hé
théng xir ly tap trung. Nugc thai bit dau chay qua song chin rac dé loai bo cac chat thai
ran c6 kich thudc 16n. Sau dé nudc thai s& ty chay vao hé thu va dugc bom 1én bé diéu
hoa. Tai bé diéu hoa duoc bd sung héa chat nham diéu chinh pH tao diéu kién cho cac cong
trinh phia sau (bé UASB) hoat dong hiéu qua. Ngoai ra, trong bé con bé tri hé théng phan
phdi khi dé dam bao hoa tan va diéu hoa ndng d6 cac chat ban trong toan bo thé tich bé va

ngan can qua trinh ling can trong bé.
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Nudc thai tir bé diéu hoa duoc chay sang bé lang 1an 1. Tai day qua trinh ling sé& dién
ra, nhitng chat co trong luong 16n sé lang xudng day bé. Nudc thai sau khi ling s& qua

méng thu va chay vao bé UASB, bun ling duoc thu gom va dua sang bé chira ban.

Trong bé UASB nudc thai duoc phan phdi déu trén dién tich day bé boi hé thng
phan phéi c¢6 duc 15. Duéi tac dung cua vi sinh vat ki khi, cac chat hitu co hoa tan trong
nude dugce phan huy va chuyén héa thanh khi. Cac hat bun can bam vao cac bot khi duoc
sinh ra n6i 1&n bé mat va phai tim chén va b v& ra, khi thoat 1én trén dugc thu vao hé théng
thu khi, can roi xubng dudi day va tuan hoan lai ving phan @ng ki khi. Phan bun du s&
dugc dua sang bé chira bun. Nudgc trong ra khoi bé UASB c¢6 ham luong chat hitu co twong

d6i thap duoc chay tran qua bé Aeroten thong qua méang thu nudc.

Tai bé Aeroten, nuéc thai dugc tron déu véi bun hoat tinh bang hé théng phan phdi
khi duoc lap dit dudi day bé. Qua trinh phan hay céc chat hiru co trong bé dugc thuc hién
nho céc vi sinh vat hiéu khi tao thanh CO,, nuéc va mot phan tong hop thanh té bao vi sinh
vat méi. Két qua 1a nude thai dugc 1am sach. Hon hop bun, nudc trong bé Aeroten dugc

dan sang bé lang bac 11 theo nguyén tac ty chay.

O bé ling bac 11 s& thyc hién qua trinh ling cac bong bun hoat tinh va céc chat rin lo
ling trong nuéc. Bun hoat tinh duge bom sang bé chira bun dé bom tuan hoan lai cho bé

Aeroten, phan con lai s& chuyén qua bé nén bun.

BUn tao ra tir bé ling 1, bé UASB s& dugc bom vé bé chtra bun, sau d6 bom 1én bé
nén bun. Bun sau khi nén dugc dua sang may ép bun nham giam bat d6 am va thé tich bun,
sau d6 tién hanh thu gom dé chdn Iap hoic 1am phan bon. Nudc sinh ra tir bé nén bin sé

dugc dan vé hd gom dé duoc tiép tuc 1am sach.

Nudc trong ra khoi bé 1ang bac 11 s& qua bé khtr tring nham tiéu diét cac vi sinh vat

gay bénh. Nudc dat tiéu chuan thai s& duoc d6 vao cong thoat nudc chung cua khu vuyc.

2.2.3. Cong nghé xtr dung mod hinh MBBR
*  Quy trinh cong nghé
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Hinh 2.4: Céng nghé xu Iy nuoc thdai nha may bia Tiger

+  Thuyét minh so do:

Nudc thai tir cac cong doan san xuat cia nha médy theo muong dan tu chay vé hé
thong xu ly tap trung. Nudc thai di vao ham tiép nhan. Song chan rac thuong 1am bang kim
loai, dat ¢ ctra vao cua kénh dan sé gitr lai cac tap chat vat thé nhu gié, rac, bao nilon, va
c4c vat thai khac dé bao vé céc thiét bi xir Iy nhu bom, duong 6ng, muong dan... Trong
ham tiép nhan c6 bé gom 14 noi tiép nhan ngudn nuéc thai trude khi di vao cic cong trinh
Xt Iy nudc thai tiép theo. Trude khi di ra khoi ham tiép nhan, nudce thai dugc loc bang ludi
loc: dé giir lai cac chat lo limg c6 kich thudc nho. Trong nha may bia la cac mau trau,
huyén phu... bi tréi ra trong qua trinh rira thaing 1én men, thiing nau, nuéc loc bd hém, s&
duoc gitr lai nho hé thdng 1udi loc ¢6 kich thudc 16 Imm. Cac vat thai dugc Iy ra khoi bé

mat luéi bang hé thdng cao.
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Nudc thai di vao bé diéu hoa dé duy tri luu luong dong thai vao gan nhu khéng doi
va diéu chinh d6 pH dén gia tri thich hop cho qua trinh xt ly sinh hoc. Trong bé c6 hé
thdng thiét bi khudy tron dé dam bao hoa tan va san déu ndng d6 cac chat ban trong toan
thé tich bé va khéng cho can ling trong bé, pha lodng ndng d6 cac chat doc hai néu co.
Ngoai ra con c6 thiét bi thu gom va xa bot, vang ndi. Tai bé diéu hoa c6 may dinh lwong

lwgng acid can cho vao bé dam bao pH tir 6,6 — 7,6 trudc khi dua vao bé xu Iy UASB.

Tai bé UASB dién ra quéa trinh phan huay cac chit hitu co, vd co c6 trong nudc thai
khi khong c6 oxy. Nugc thai duge dua truc tiép vao phia dudi day bé va dugc phan phdi
dong déu ¢ do, sau d6 chay nguoc 1én xuyén qua 16p bin sinh hoc dang hat nhé va cac chat

hiru co, vo co dugc tiéu thu ¢ day.

Toan bo cac giai doan ké trén kha gidng vai quy trinh xt 1y 2 bac: UASB va Aerotank.
Diém khéc biét 1a khi nudce thai tiép tuc di vao bé sinh hoc MBBR. Bé MBBR hoat dong
giong nhu qua trinh xt ly bun hoat tinh hiéu khi trong toan bo thé tich bé. Pay 1a qué trinh
xtr ly bang 16p mang Biofilm véi sinh khi phat trién trén gia thé ma nhitng gia thé nay lai
di chuyén tu do trong bé phan tng va duoc gitr bén trong bé phan ung. Bé MBBR khong
can qua trinh tuan hoan ban giéng nhu cac phuong phap xtr Iy bang mang Biofilm khac,
Vi vy né tao diéu kién cho qué trinh xtr Iy bang phuong phap bun hoat tinh trong bé, boi
vi sinh khéi ngay cang duoc tao ra trong qua trinh xu 1y. Phuong phap sinh hoc hiéu khi
str dung nhdm vi sinh vat hiéu khi, hoat dong trong diéu kién cung cap oxy lién tuc. Tai bé
MBBR c6 hé théng suc khi trén khap dién tich bé nham cung cap oxy, tao diéu kién thuan
loi cho vi sinh vat hiéu khi séng, phat trién va phan giai cac chat 6 nhiém. Vi sinh vat hiéu
khi s& tiéu thu cac chat hiru co dang keo va hoa tan c6 trong nude dé sinh truong. O diéu
kién thuan loi, vi sinh vat phét trién manh, sinh khdi ting va ton tai dudi dang bdng bun dé
ling tao thanh bun hoat tinh. Sau qué trinh oxy héa (bang suc khdng khi) véi dém vi sinh
di dong, ban hoat tinh (tirc Twong vi sinh phat trién va hoat dong tham gia qua trinh xu ly)
dugc bam giir trén cac gia thé bam dinh di dong dang cau.Nudc thai sau khi qua bé MBBR

s& ty chay vao bé ling sinh hoc.
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Nudc thai sau khi qua bé MBBR duoc phan phdi vao ving phan phéi nudc cua bé
ling sinh hoc lamella. CAu tao va chirc ning ctia bé 1ang sinh hoc lamella tuong tu nhu bé

ling hoa Iy. Nudc sach duoc thu déu trén bé mit bé ling thong qua mang tran ring cua.

Hiéu suat bé ling duoc ting cudng dang ké do st dung hé théng tim lang lamella.
Nudc va béng cin chuyén dong qua ving phan phdi nuée di vao ving lang caa bé 1a hé
thdng tim lang lamella, v&i nhiéu 16p mong duoc sap xép theo mét trinh ty va khoang céch
nhat dinh. Khi hdn hop nuéc va bdng cin di qua hé thdng nay, cac béng bun va cham véi
nhau, tao thanh nhiig bong bun c6 kich thudc va khéi lwong 16n gap nhiéu lan cac bong
bun ban dau. Cac bong bun ndy truot theo cac tim lamella va duoc tap hop tai ving chia

cin cua bé lang.

2.2.4. Mot sb hinh anh vé hé théng xir 1y nude thai thuc té

Hinh 2.5: Hé thang xir 1y nuoc thai bia
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Hinh 2.6: Hé théng xu ly bia ciza nha may Heineken tgi TP.HCM
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CHUONG 3: PE XUAT QUY TRINH CONG NGHE XU LY
NUOC THAI
3.1 YEU CAU KY THUAT VE XU LY NUOC THAI
3.1.1. Dac tinh cua nudc thai bia

Nudc thai nganh cong nghiép san xuat nude giai khat néi chung, va nganh cong
nghiép san xuat bia noi riéng c6 luong nudc thai phat sinh cao, TSS cao, COD, BOD, Nito,
Photpho cao........ , ddng thoi, do trong nudc thai chia nhidu chat dinh dudng nén luong
vi khuan trong nudc thai cao. Néu khong duoc xir Iy hiéu qua ma xa thai ra ngoai moi
truong sé gay anh huéng nghiém trong dén sinh vat thuy sinh va cac thanh phan méi truong

khac (nhu mdi truong nude, moi trudng dat, moi truong khong khi).

3.1.2. Luu lugng nudc thai va cac thdng s6 dau vao cia nudc thai cia cong ty
Theo tinh toan thi hé thong nudce thai ciia cong ty s& tiép nhan tong luong nudc thai
khoang 381,6m3/ngay (bao gém nudc thai sinh hoat, nudc thai nha in, nudc thai tir phong
thi nghiém va nudc thai san xuat). Hé thong xir Iy nudc thai dy kién xay dung ¢ cdng suat

400m3®ngay dém.

Bang 3.1: Pic tinh nwéc thai san xuat

STT Chi tiéu Don vi Gia tri (Pau vao)

1 pH - 45-11

2 BODs mg/l 600 - 1400

3 COD mg/l 1300 - 3000

4 TSS mg/I 300

5 Tong N mg/l 45

6 Tong P mg/l 16

7 Coliform MPN/100ml 10000

8 Nhiét do oC 36 - 40

Nguon: Cong ty lién doanh nha may bia Viét Nam
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3.1.3. Tiéu chuan x& thai d6i voi nudc thai cdng nghiép
Do nha may cia Cong ty c6 phan bia va nudc giai khat Viét Tiép nam trong khu dan
cu nén tiéu chuan x4 thai di véi nuée thai cdng nghiép cua cong ty phai tuan theo QCVN
40:2011/TT-BTNMT ¢t A quy dinh dbi voi nudce thai cong nghiép.
Gia trj t6i da cho phép cua cac théng sé 6 nhiém trong nudc thai céng nghiép khi xa

vao nguon tiép nhan nudc thai duge tinh toan nhu sau:
Cmax:CXKqXKf

Trong d6 Cmax: 04 tri toi da cho phép cua théng sé 6 nhiém trong nudc thai

cdng nghiép khi xa vao ngudn tiép nhan nudc thai
C: Gi4 tri cua thdng s6 6 nhiém trong nuéc thai céng nghiép

Kq: Hé s6 nguon tiép nhan nuéc thai quy dinh tai bang 3.2 @ng voi
lwu lugng dong chay cua song, sudi, khe, rach; kénh, muong; dung tich hd, ao dam; muc

dich sir dung cua ving nudc ven bién

Kt: Hé s6 luu lugng nguon thai quy dinh tai bang 3.3 ang vai tong luu

luong nudc thai cua cac co sé ¢ong nghiép khi xa vao ngudn tiép nhan nuéc thai

Bang 3.2: Hé s6 Kq &ng véi lvu lwong dong chay ciaa ngudn tiép nhan nwéc thai

Luu lwong dong chay cua nguér) tiép nhan nudgc thai (Q) He sb K
Pon vi tinh: mét khéi/giay (m/s) '
Q<50 0.9
50 <Q <200 1
200<Q <500 11
Q > 500 12
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Bang 3.3: Hé sé lwu lwgng ngudn thai Ks

Luu luong nguon thai (F)

Pon vi tinh: mét khéi/ngay dém (me/24h) HE 50 K
Q<50 w
50 <Q <500 i
500 < Q < 5.000 ]
Q> 5.000 oS

Do nuéc thai nha may bia ¢ cong suat 400 m3/ngay dém dugc thai tryc tiép ra kénh

Rach, kénh c6 luu Iuong 2.000 m®/s theo QCVN 40:2011/TT-BTNMT cot A. T bang 3.2
va bang 3.3 ta chon dugc Kqg=1,2vaKs=1,1

Bang 3.4: Quy chuan xa thai déi véi nwéc thai cong nghiép (Cot A)

STT Chi tiéu Pon vi Gia tri Gi tri xa thai toi da

() (Crmax)

§ PH ) 6-9 6-9

2 BOD5 mg/] 30 396

3 COD mg/l 75 59

4 TSS mg/l 50 5

5 Tong N mgl/ 20 26.4

6 Tong P mg/l 4 528

7 Coliform MPN/100ml 3000 3000

8 Nhiét do 0C 0 20

Nguon: QCVN 40:2011/TT-BTNMT
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3.2 PE XUAT CONG NGHE XU LY NUOC THAI NHA MAY BIA

3.2.1. Nguyén tic dé lya chon cdng nghé xir Iy nuéc thai nha may bia.

Cong nghé xtu Iy phai dam bao chat luong nudce sau xtr 1y dat tiéu chuan xa thai vao
ngudn thai.
Cong nghé dam bao miic an toan cao trong truong hop cé sy thay ddi 16n vé luu
lwong va ndng do chit 6 nhiém.
Cong nghé xtr Iy phai don gian, d& van hanh, c6 tinh 6n dinh cao, von dau tu kinh phi
t6i wu.
Cong ngh¢ xtr ly phai mang tinh hién dai va c6 kha nang str dung trong mot thoi gian
Ngoai ra con phai cha ¥ dén :

*  Luu luong thanh phan nudc can xir 1y.

+  Tinh chat nudc thai sau xtr 1y.

+  Diéu kién thuc té van hanh, xay dung.

+ Kha ning dau tu.
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3.2.2. Phuong an 1

Suc khi

Dung dich
Clorin

Nuéc thai dau vao

l

Song chin rac

l

Hé thu gom

!

Bé diéu hoa

Bé ling 1

l

Bé trung gian

l

Bé sinh hoc ky khi
(LJIASR)

l

Bé sinh hoc hiéu khi
(aerotank)

l

Bé lang Il

l

Bé khur tring

hoan

!

Nguon tiép nhan QCVN

40:2011/TT-BTNMT (Cot A)
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3.2.3. Phuong 4n 2

Suc khi

Dung dich
Clorin

Nuéc thai dau vao

l

Song chin rac

!

Hé thu gom

l

Bé diéu hoa

l

Bé ling 1

Bé trung gian

l

Bé sinh hoc ky khi
(UASBR)

l

Bé loc sinh hoc

l

Bé lang II

l

Bé khtr tring

Bé nén buin

l

Ngudn tiép nhan QCVN

40:2011/TT-BTNMT (Cot A)
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3.3 PHAN TICH VA LUA CHON CONG NGHE

3.3.1. Sosanhva lya chon cong nghé
Hiéu qua xt 1y nudc thai chu yéu 1a & cac cdng trinh phan ¢ng sinh hoc. Trudc céc

cong trinh sinh hoc hiéu khi ctia hai phuong an déu dua ra cong trinh sinh hoc yém khi.
Phuong phap sinh hoc yém khi 1a mot phuong phap phat trién trong ddi gan day trong linh
vuc cdng nghé méi trueong. Viét ap dung cac cong nghé xu Iy ki khi dé xir Iy nuéc thai ¢
mét s6 cdng ty bi 6 nhidm hitu co cao ngay cang dugc wa chudng va ting nhanh vi nhitng

diém noi bat cua ching:

- [t tiéu hao nang lugng trong qué trinh hoat dong
- Gi4 thanh van hanh thap hon céc cong trinh thap
- Tu séan sinh ra nang luong co thé thu hoi s dung dudi dang Biogas.

Thém vao d6, cac hé thong xir Iy ki khi san sinh ra it bun thai hon cac cong trinh hiéu
khi trung binh khoang tir 0,03 — 0,15g bun VSS trén 1g BOD dugc khir. Biéu nay lam cho
ching ngay cang tré nén wa chudng Vi rang viéc thai hoi bun thira dang 13 mot van dé hét
stc nan giai d6i vai cac hé thong xua ly hiéu khi. Sy duy trinh sinh khéi trong cac hé thong
xur Iy ki khi véi ti 1é cao cho phép van hanh hé thong xtr Iy ¢ cac tai trong hitu co cao va
do d6 1am giam dang ké khdi tich cua cac cong trinh. Mt khéc, viéc lya chon bé sinh hoc
hiéu khi (Aerotank) vi khi so sanh 2 bé ta thay:
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Phuong 4n 1 gc v(Bé sinh hoc hiéu khi) Phuong an 2 (Bé loc sinh hoc)

- Sir dung phuong phap xtr Iy bang vi| - St dung phuong phap xir 1y bang vi
sinh sinh
- Quan ly don gian - Quan ly don gian
- D& khéng ché cac thong sb van - Kho khéng ché cac thong sb van
hanh hanh
- Can c6 thoi gian nudi ciy vi sinh - Can c6 thoi gian nudi cay vi sinh
vat vat, hinh thanh mang vi sinh vat

) 7 - CAu tao phirc tap hon bé Aerotank
- Cau tao don gian hon bé loc sinh - Tbn vat liéu loc
hoc ) - Ap dung phuong phap thoang gi6 tu
- Khong ton vét liéu loc nhién, khong can c6 hé théng cip khong
- Cén cung cip khong khi thuong khi
xuyén cho vi sinh vat hoat dong - Phai - Khong can ché d6 hoan luu bun
¢4 ché @6 hoan luu bun vé bé Aerotank
- Khéng gay anh huong dén moi - Dbi véi ving khi hau ndng am, veé
truong mua hé nhiéu loai 4u trung nho co thé

xa4m nhap vao pha hoai bé. Rudi mudi

- Hiéu qua xtr Iy COD, BOD, SS khi sinh sO1 gy é’nh hudéng dén cong trinh va
ra khoi bé Aerotank tdt hon bé loc sinh moi truong song xung quanh

hoc - Hi¢u qua xu ly COD, BOD, SS khi

' ra khoi bé loc sinh hoc khong bang bé
Aerotank

3.3.2. Thuyét minh so d6 céng nghé di chon
Nudc thai nha may bia sau khi phat sinh s& dugc dan theo muwong dan vé hb thu gom
nuéc thai trude d6 nudc thai s& di qua song chén rac thd dé loai bo cac rac thai c6 kich c&

I6n nhu bao tay, ti nilong, ...

Nudc thai sau khi thu gom s& duoc bom qua bé diéu hda, muc dich 1a dé 6n dinh luu
lwong va ndng d6 cua nude thai bang qua trinh suc khi lién tuc dé han ché cin ling ¢ day
bé va hién twong yém khi. Tai ddy mot s6 chat hiru co don gian s& bi phan huy do suc khi
nén BOD, COD ciing giam & giai doan nay.

Sau d6 nudc thai tir bé diéu hoa sé& dugc bom sang bé lang 1.Tai ddy qua trinh lang
s& dién ra, nhitng chat cd trong luong 16N s& lang xudng day bé. Nudc thai sau khi ling s&
qua mang thu va chay vao bé UASB, bun ling duoc thu gom va dua sang bé chira bun.

Nudc thai tir 1ang 1 chay sang bé trung gian, tir bé trung gian tiép tuc bom sang UASB.
Trong UASB s& xay ra cac qua trinh thay phan, cit mach, qué trinh axit hda, qua trinh
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methane hda dé loai bo cac chét hiru co giam BOD va COD. Giai doan nay ciing giam Nito
va Photpho chu yéu & dang hitu co.

Tiép dén, nudce thai tir bé UASB duogc dua téi bé Aerotank, tai ddy cac vi sinh vat
hiéu khi hoat dong bang cach cung cap day du luong oxi hoa tan va loai bo cac chat hitu co
lam giam ham luong BOD va COD. Nudc thai khi vao Aerotank géom Nito ¢ dang N-
NH4", Nito hiru co va nito & dang nitrit, nitrat. Sau khi qua qua trinh suc khi luong nito
hitu co trong nudc thai s& duoc vi sinh sir dung dé sinh trudng, N- NH4T s& dugce st dung
cho qua trinh nitrat hoa cho nén dau ra chi con 1 phan luong Nito hitu co chua sir dung hét
va Nito ¢ dang nitrat.

Sau khi xtr ly hiéu khi nuéc thai duoc dua toi lang 11, bun ¢ bé lang s& tach riéng phan
bln va nuéc, lugng bun thi s& tuan hoan trg lai Aerotank, nude sé tiép tuc qua bé khi tring
st dung hoa chat Clorine dé loai bo cac vi sinh vat gay bénh trude khi xa ra nguon tiép
nhan.

Nuéc thai nha may san xuat bia xa ra nguon tiép nhan dat chuan QCVN
40:2011/BTNMT cot A.
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CHUONG 4: TINH TOAN CAC CONG TRINH PON VI

Bang 4.1: Hiéu suat dy tinh dé loai bé cac thanh phan 6 nhiém cia cac cong trinh

Hiéu qua loai bo (%)
Cong trinh : -
SS COD BOD Tong N Tong P

Song chin rac 5) 5) ) - -

Bé diéu hoa 5 10 10 - -

Bé ling 1 80 30 30 - -
Bé UASB - 80 80 45 55
Bé Aerotank - 80 90 30 55
Léng 2 80 - -

4.1.LUU LUQNG TINH TOAN

Luu lugng thiét ké: Qu = 400 m®/ngd

Luu lwong trung binh gio: Qn = 400/24 = 16,67 m*/h

Luu lugng trung binh gidy: Qs = 400/(24 x 3600) = 4,63x10° m3®/s = 4,63 I/s

Bang 4.2: Hé s6 k khong diéu hoa (TCXDVN 51 — 2008)

Hé so k Luwu lwgng nuwdc thai trung binh lit/s
khong diéu
hoa
5 10 | 20 | 50 | 100 | 300 | 500 | 1000 |{=5000
k max 25 121 119 |17 |16 |155 |15 | 147 | 144
k min 0,38 045|05 |05 (0,59 |0,62 [0,66 | 0,69 | 0,71

Theo TCXDVN 51 — 2008, tng VGi Quws= 4,63 I/s ta cO Kmax = 2,5

Luu lwong 16n nhit (gid): Qmaxh= Qn X Kmax = 16,67 X 2,5 = 41,7 m¥/h

Luu luong 16n nhit (gidy): Qmaxs = Qs X Kmax = 4,63x10 x 2,5 = 0,0116 m%/s = 11,6 I/s
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4.2. SONG CHAN RAC

421, So @b tinh

Tinh song chin rac

4

r

Tinh muong dan

Tinh song chin rac

1

I}

I}

Tinh tén that &p luc va chiéu
dai song chan rac

Chon van téc chay trong
muong v (0,8 — 1 m/s)

Luu lugng nudc thai I6n nhat
theo gidy, Qsmax

!

ﬂ

Il

Dién tich mat cat uét W
W= Qmax,s

v

Van téc chay qua song v

Chon hé s6 ton that do vudng
& song chan rac Ky, Ky tir 2-3

1

I

I

Chon muong dan hinh chir
nhat c6 chiéu rong (B) bang
2 lan chiéu cao (h)

Chon khoang cach gitra cac
thanh chan | (25 — 50 mm)

I

Hé sb suc can cuc bd cua
song chan &,
G 4/3

f:ﬁx(;) X sina

]

Tinh chiéu cao cua muong h
W =B xh=2hxh=2h?

Chiéu sau myc nudc trong
muong danh=0,1m

I

]

l

Tinh chiéu rong caa muong B
B =2h

Hé s6 tinh dén murc d6 can
tré dong chay K, K=1,05

Ton that &p luc & song chan

rac hs

2
Umax

2g

I

l

4.2.2. Muong dan

S6 khe ho cua song chan rac

n= Qsmax x k
vXIXh

[}

Chiéu rong song chin rac
Bs=sx (n—1)+(I x n)

Chiéu dai phan m¢ rong
truée song chan Ly
Bs - Bm

L, =
1 2tge

J

Vin téc dong chay trong muong dan v = 0,8 m/s

Chiéu dai phan mé rong sau
song chin L,

Chiéu dai xay dung cua
muong chan ric
L=Li+Ly+Ls

]

Chiéu cao xay dung cua
muong chan ric
H=h+hs+0,5

32



Dién tich mat cit wot W: W = Zmaxs — 20116 _ 515 42

v 0,8

Muong dan tiét dién hinh chir nhat c6 B=2h s& cho tiét dién tét nhat vé mat thay luc
Trong 6 B: chiéu rong ciia muong

h: chiéu sdu myc nudc cia muong
Do d6taco: W=B xh=2hxh=2h?=0,015
Tir do ta co:
Chiéu sau myc nudc cua muong dan h = 0,09 m
Chiéu rong ciia muong dan B = 0,18 m

4.2.3.  Song chic rac

T \%(
™
Hiha
L
_L (
»

Hinh 4.1: Cdu tgo cua song chdn réc thd
Chon song chic rac véi phuong phap 14y rac thi cong
S6 khe ho caa song chan rac

_Qmax,SXK A . . X . 1 , be 2A coN A < n
n= TS (L&m Minh Triet, Xt ly nudc thai d6 thi va cong nghiép - 2014)

Trong d6: n: Sb khe ho
Qmaxs: Luu luong 16n nhét cua nude thai theo gidy
V: van téc nuéc thai qua song chan rac, v = 0,8 m/s
I: khoang céch gitra c4c thanh chan, | = 0,025 m (25 — 50 mm)

h: Chiéu sau myc nuéc trong muong dan
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K: Hé sb tinh dén mac d6 can tré dong chay do hé thdng rao rac, K = 1,05

Q X K 0,0116 X 1,05 X 2
o>n =S = = 6,77 = Chonso khehén=7
vXIlXh 0,8 X 0,025 x0,09 :

Chiéu rong song chan réac

Bs=sx(n-1) + (Ixn) (L&m Minh Triét, Xt 1y nudc thai do thi va céng nghiép - 2014)
Trong d6: s: Bé day song chic rac, s = 0,01 (5 — 15 mm)

=Bs = 0,01 x (7 — 1) + (0,025 x 7) = 0,235m = Chon Bs= 0,3 m

Ton that &p lyc & song chan rac

Vn'zlax
hS == E X Zg X Kl

Trong d6: Vmax: VAN toc ctia nudc thai trude song chan rac

Ki: Hé s tinh dén su ton that do vudng mac & song chan, K= 3 (2 - 3)

& : Hé sd sire can cuc bo cua song chin dugc xac dinh theo cong thirc

N
E=pFX (2) X sina
o: Goc nghién caa song chan so véi dong chay, o = 30°
B: Hé s6 phu thudc vao tiét dién ngang cua song chan theo bang 4.3

Bang 4.3: Hé s6 p dé tinh sic can cuc bd cia song chian

Tiét dién cua thanh | a b Cc d e

Hé sb B 2,42 1,83 1,67 1,02 0,76

Nguon: Lam Minh Triét, Xu Iy nuwéc thai dé thi va cdng nghiép - 2014

Tu bang 4.3 = f=2,42

4/3
=& = 2,42 X (%) X sin 30 = 0,36
2 Py 7
=h, = 0,36 X 2:’:81 X 3 = 0,035 m < Ton that ap luc cho phép = 150 mm (Metcalf —
Eddy)

Chiéu dai phan mo rong trude thanh chin rac L
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| _BXBn
17 2tgo

Trong d6 Bs: Chiéu rong cua SCR
Bm: Chiéu rong ciia muong dan
0 : Goc nghién chd ma rong, 6 = 20°

=L, = 2222 = 908 m. Chon Ly =0.1m

2tg20

Chiéu dai phan mé rong sau song chan rac

_L_01_
2T Ty T ORm

Chiéu dai xay dyng phan muong dé lap dat song chin
L=L1+L>+Ls=0,1+0,05+15=165m =ChonL=1,7m

Ls: Chiéu dai muong dat SCR, chon Ls =1,5

Chiéu cao xay dung ctiia muong

H=h+hs+05=0,1+0,02+05=0,62m =ChonH=0,7m

0,5: Khoang céch gitra cbt san nha dat song chan rac vai myc nudc cao nhét.
Ham lugng BOD va SS sau khi di qua song chan rac

SS =SS x (1 —0,05) = 300 x 0,95 = 285 mg/|

BOD = BOD x (1 — 0,05) = 1400 x 0,95 = 1330 mg/I

COD = COD x (1 — 0,05) = 3000 x 0,95 = 2850 mg/l

Bang 4.4: Thong sé thiét ké song chin rac

STT Céc thong s6 Gia tri Pon vi
1 | Sokhehd,n 7 Khe
2 | Chiéu rong song chin rac, Bs 300 mm
3 | Bé day cua thanh song chén, S 10 mm
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Khoang cach giita thanh chin, b 25 mm
G6c nghiéng song chan rac, a 30 Do
Chiéu dai phan mo rong trude thanh chén, Li 100 mm
Chiéu dai phan mo rong sau thanh chan, L, 50 mm
Chiéu dai xay dyng phan muong, L 1700 mm
Chiéu cao xay dung phan muong, H 700 mm
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4.3.BE THU GOM

So d6 tinh

Tinh bé thu gom

]

Chon thoi gian luu nuéc t,
chon t tir 10 — 30 phat

]

Thé tich can thiét cua bé

V = Onmax X t
J

Chon chiéu cao ctabé h=3m

l

Dién tich bé

A=2
h

]

Chon chiéu rong cua bé W=2m
Tinh chiéu dai bé L

A
L==2

w

l

Chiéu cao xay dung cua bé H

hey: Chiéu cao bao vé,
thuong chon hpy =0,5m

H:h+hh\/
l

Tinh cong suit bom

Qhmax>Hpx1000

N = GhmaxX 022000
102%S

Hp: COt bom ap
— S: Hiéu suat bom, thuong
chonS=0,8

]

Chon bom

Bang 4.5: Luu hrgng diu vao cia bé thu gom

Q (m*/ngd)

Q (m*h)

Q (m?s)

400

16,67

4,63x1073

Chon thoi gian luu nuéc trong bé HRT: HRT = 30 pht

Thé tich bé: vV =

QmaxhXHRT _ 41,7X30
60

do thi va cong nghi¢p - 2014)

Chon chiéucao bé lah=3m

= 20,85m3® (LAm Minh Triét, Xir Iy nudc thai
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o , 2 |74 20,85
=Diéntichbé A = - ==——= 7 m?

Chon chiéu rong bé AW =2 m

SChidudaibéL=2=2=35m
w 2

Bom vao bé diéu hoa

Chon 2 bom, 1 bom hoat dong, 1 bom du phong.

_ QX H,x1000
T 102x S

Trong d6 Hp: Cot bom ap

S: Hiéu suat bom. Thuong chon = 0,8

_0,0116X4x1000
T 102x0,8

=N = 0,57 kW

=Chon may bom TOS100B43.7
«  Cong suit 3,7 kKW
* Luu lugng 1,31 m3/phat
« CotapH=8m

« 1 bom hoat dong, 1 bom du phong
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Bang 4.6: Thong sé thiét ké bé thu gom

STT Céc thong s6 Gia tri Pon vi

1 | Thoi gian luu nudc, t 30 Phut
Chiéu dai, L 3500 mm

2 | Kich thuée ciia bé | Chieu rong, W 2000 mm
Chiéu cao, h 3000 mm
Chiéu cao xay dung, H 3500 mm

3 | Thé tich xay dung ciia bé, Wi 20,85 m?3

4 | Cong suat ciia bom, Np 3,7 KW
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4.4. BE PIEU HOA
4.4.1. So dd tinh

Tinh bé diéu hoa

J

|

Tinh dung tich bé

|

Tinh lwong khi cung cip

Thoi gian luvu nuge HRT, chon
HRT tir 4 dén 8 gio

|

|

Thé tich cua bé V
Vbé = Qh,max X HRT

Chon khudy tron bé diéu hoa bang hé
théng may thdi khi. Luong khi can
thiét cho thiét bi khuay tron guni

Okni = R X Vit

R: 1a tbc d6 khi, chon R tir 10 —
15 I/mé.phut

l

|

Chon chiéu cao bé H = 4m
Tinh dién tich bé A
|4

A=
H

Ap lyc can thiét cua may thoi khi

Hn=h+h; +H

h: Ton that do ma sét, chon h=0,4
h1: Ton that qua voi phun, chon
h;=0,5

Chon chiéu rong bé W = Echiéu
dai bé L 7
Tinh chiéu rong bé W

Cong suat may thoi khi
34400x(P%2%—1)Xqp;
Nk =
102x7

P: Ap luc khong khi, P = 1,48 atm
n: Hiéu suat may thai khi, chon n
teu 0,7-0,9

|

Chon may théi khi va tinh s6 dia thoi

khi trong bé

w=12

L
Thé tich thuc cua bé Vg
Ve=HXLXW

Tinh dwong kinh éng dan khi

X4
D= qdkhi
\} TXV

v: Van téc dong khi, chon v tr
10-15m/s

Béang 4.7: Lwu lwong nwéc thai vao bé diéu hoa
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Qmax Qmax Qmax BODs COD SS

(m*/ng) (m?/h) (Ms) mg/I mg/I mg/I

1000,8 41,7 0,0116 1330 2850 285

Luong COD, BODs va SS sau khi di qua bé diéu hoa

BOD = 1330 x (1 - 0,1) = 1197 mg/l

COD = 2850 X (1 — 0,1) = 2565 mg/l

SS =285 x (1 — 0.05) = 270,8 mg/!

4.4.2. Dung tich bé

Chon thoi gian luu nuéc HRT = 6 gio (Tur 4h dén 8h)

Thé tich ctia bé V = Qmaxn X HRT = 41,7 x 6 = 250,2 m3
Chon chiéu cao hitu ich caabé h=4m

Chon chiéu cao bao vé cia bé hpy = 0,5 m

= Chiéu cao xay dung ciabé H=h+hy =4 +0,5=4,5m

=Diéntichbé 4 = Z = 2222 — 55 6 m?
H 4.5

Chon bé c6 chiéu rong W = § chiéu dai L
= Chiéu rong bé W = 6,1 m
= Chiéu dai bé L=9,2m

Thé tich thuc cua bé Ve = 4,5 x 9,2 X 6,1 = 252,54 m?
4.4.3. Luong khi cung cap

Chon khuay tron bé diéu hoa bang hé théng may théi khi. Lwong khi can thiét cho thiét
bi khudy tron:

gui = RX Vi (LAm Minh Triét, Xt Iy nudc thai d6 thi va cong nghiép - 2014)
Trong d6 R: 14 téc do khi, chon R = 12 I/m.phit (Toc d6 khi 10 — 15 I/m3.phat)

=Qkhi = R X Vit = 12 x 252,54 = 3030,48 I/phat = 51 I/s
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k

4.4.4. May thoi khi
Ap luc can thiét cua may thoi khi
Hn=h+hi+H
Trong d6 h: Ton that do ma sat, chon h = 0,4
hi: Ton that qua voi phun, chon hy = 0,5
H: d6 sau ngap nuée cua thiét bi = chiéu cao hiru ich cua bé

=Hm=0,4+0,5+4=4,9 mmH.0

Cong suat may thai khi:

_ 34400 X (PO,29 - 1) X Qkhl’
B 102 X 1

Trong d6 P: 1a &p luc khéng khi, P = 1,48 atm
Qxni: 1a Tvu Iuong khi, Qxni = 0,256 md/s
n: 1a hiéu suat may thoi khi, n=0,7 —0,9. Chonn = 0,8

34400%(1,48%2°-1)x0,256

=N, =
102x0,8

= 12,99 KW

Chon may théi khi RSR — 150

Luu luong cap khi: 17,52 m3/phat

Cong suat: 18,5 KW

Cot ap: 8 mmH-0

Chon 1 may hoat dong, 1 may du phong

4.4.5. Pia thdi khi va duong 6ng dan khi

«  Chon dia thoi khi EDI

Luu luong thiét ké: 0,0 — 9,5 m3/h. Chon q = 4 m3/h
Dién tich bé mit hoat dong: 0,038 m?

Puong kinh 6ng: 273 mm

Sé dia théi khi trong bé diéu hoa n = "% = % = 45,9 dfa. Chon 48 dia

«  Puong 6ng dan khi
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Luu lugng khi trong tuyén éng chinh g = 0,056 m3/s
Chon van téc dong khi v = 12 m/s (10 — 15 m/s)

0,051x4
TX12

DPuong kinh éng chinh D, = = 0,073 m. Chon D¢ = 80 mm (duong kinh ngoai

= 88,9 mm) (Catalogue 4ng inox Quang Minh)

0,0085x4

Buong kinh ong phan phoi D, = [=——

= 0,03 m. Chon Dp = 40 mm (Puong kinh
ngoai = 48,26 mm) (Catalogue dng inox Quang Minh)
Chon 6 4ng phan phdi = S dia trén mdi 6ng = 8 dia

Bom nudc thai

_0,0116x6Xx1000
o 102x0,8

=N = 0,57 kW

=Chon may bom TOS100B43.7
«  Cong suit 3,7 kKW
* Luu lugng 1,31 m3/phat
« CotapH=8m

« 1bom hoat dong, 1 bom du phong
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Bang 4.8: Thong sé thiét ké bé diéu hoa

STT Céc thong sb Gia tri Pon vi
1 | Thoi gian lvu nuée cna bé diéu hoa, t 6 Gid
2 | Sb luong bé 1 Bé

Chiéu dai, L 9200 mm
3 | Kichthuebé | cpia 0o 6100 mm

Chiéu cao hiru ich, H 4000 mm

Chiéu cao xay dung, Hxd 4500 mm
4 | S6 dia khuéch tan khi, n 48 Dia
5 | S6 dng dan khi 6 Ong
6 | Puong kinh éng dan khi chinh, D¢ 80 mm
7 | Dudng kinh ng dan khi nhanh, Dp 40 mm
9 | Cong sudt may thdi khi, Nk 18,5 KW
10 | Cong suét cua bom, Np 3,7 KW
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4.5.BE LANG PUNG POT |

e So dd tinh

Tinh bé ling dung dot 1

]

5:1? ttlgr?wtlet dién w6t cua 6ng Ve the do chuyén dong cia
gQS T —| nudc trong 6ng trung tam,
f==0 chon Vi« = 0.03m/s
Dién tich tiét dién u6t cua bé v: toe do chuyen dong cua
ling dirng N nuéc thai trong bé lang,
F = Qs,max Ch()n vt 0,53én 0,8 mm/s
v

l

Puong kinh cua bé ling

D= ’4><(F+f)
T

Puong kinh cua dng trung tam
d= |2

U

]

Chiéu cao tinh toan cta viing
lang trong bé
he=v xt,chont=15h

[

Chiéu cao phan hinh nén cua dn: duong kinh day nho,
_ _ (D—dy a: GOc nghién cua day bé

hn_h2+h3_( 2 )xtga ling, chon a = 50°

Duong kinh migng éng loe =

1,35 duong kinh 6ng trung tam

dloe = 1,35 xd

Puong kinh tam chin = 1,35

duong kinh ong loe

dengn = 1,35 X dice

Chiéu cao tong cong ciia bé ho: Khoang cach tr muc

lang dtng —)| nudc dén thanh bé, chon

H=hu+hn+h0 h0:0,3m

Do cdng suit caa nha may = 400 m3/ngd < 20000 m®ngd nén str dung bé ling ding
(TCXD 51 — 2008)
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Dién tich tiét dién w6t cua dng trung tam f

f= Omazs (LAm Minh Triét, Xt Iy nudc thai d6 thi va céng nghiép - 2014)

Vit
Trong 30 Qmaxs: Luu lwong nudc thai lon nhét theo gidy

Vi: Toc d6 chuyén dong ciia nude trong 6ng trung tam, 1ay khdng 16n hon
30 mm/s (Piéu 6.5.9. TCXD — 51 — 84)

0,0116

= f ==

= 0,4 m?
0,03

Dién tich tiét dién udt cua bé lang dung F
F = Ymoxs (LAm Minh Triét, Xt Iy nudc thai do thi va cdng nghiép - 2014)

Trong d6 v: Toc do chuyén dong cua nudc thai trong bé. Chon v = 0,8 mm/s (v tir 0,5
dén 0,8 mm/s, diéu 6.5.4 —- TCXD — 51 — 84)

0,0116

= 14,5 m?
0,0008

= F =

Puong kinh bé D = \/% = \/14’2><4 = 4,29 m. Chon D = 4,3 m (Thoéa tir 4 m dén 9 m)

buong kinh mang thu nuéc Dn=0,8xD =0,8x4,3=3,5m

—D. 4—3 3,5
L =04m

Chiéu rong mang thu W =

Puong kinh éng trung thm d = / /04X4 =0,71m.Chond=0,8m

Chiéu cao tinh toan caa ving lang
hi1=vxt

Trong d6 v: Tdc d6 chuyén dong caa nude thai trong bé lang diing, v = 0,5 — 0,8 mm/s.
Chon v = 0,8 mm/s hay 0,0008 m/s.

t: Thoi gian lang, t = 1,5 gio
=h;=vxt=0,0008 x 1,5 x 3600 =4,3m
Chiéu cao phan nén cua bé ling dung

h, =

Trong ¢6 D: Puong kinh trong cua bé lang
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dn: Puong kinh day nho caa hinh nén cut, d, = 0,6 m

o: Goc nghién cua day bé lang so voi phuong ngang. Chon a = 50°

_43-06

—2 X tg50 = 22m

=h,

Chiéu cao 6ng trung tam = Chiéu cao vung ling = 4,3 m

Khoang céch tir muc nude dén t6i thanh bé ho = 0,3 m (TCXD 51 — 2008/ Biéu 7.55)

Chiéu cao tong cong cua bé lang dung

H=hi+hy+ho=43+22+03=6,8m

DPuong kinh miéng dng loe caa dng trung tdm 14y bing chiéu cao cua phan 6ng loe va
bang 1,35 duong kinh éng trung tdm. (LAm Minh Triét, Xt Iy nuéc thai d6 thi va cong
nghiép - 2014)

Diee=1,35xd=1,35x0,8=1,1m

Puong kinh tim chan = 1,3 lan duong kinh dng loe, géc nghién 17°

Dic=13XDpe=13x11=15m

e Luong SS, BOD, COD sau khi di qua bé lang dot |

BOD = 1197 x (1 -0,3) = 837,9 mg/I

COD = 2565 x (1 — 0,3) = 1795,5 mg/|

SS = 270,8 x (1 — 0,8) = 54,16 mg/l
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Bang 4.9: Céc thong sé thiét ké bé ling dot |

STT Céc thong s6 Gia tri Pon vi
1 | Thoi gian luu nude, t 1,5 Gi0o
Duong kinh, D 4300 mm
2| Kich thudc clia be Chiéu cao vung ling, hs 4300 mm
Chiéu cao phan nén 2200 mm
Chiéu cao xay dung, H 6800 mm
3 Mang thu nuéc | Chiéu rong méng, W 400 mm
Duong kinh, Dm 3500 mm
4 | Duong kinh ddy nho 600 mm
5 | Puong kinh 6ng trung tim 800 mm
6 | Buong kinh miéng loe 1100 mm
7 | Cong sut bom bun 0.75 KW
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4.6.BE TRUNG GIAN
Thoi gian luu nudc trong bé: 30 phut
Thé tich bé: V = L5 = 200758 = g 4 13
60 60
Chon chiéu cao ciabé laH =2m
%4

=Digntich bé: 4 =~ = % =42 m?

Chon chiéu daibé L =3 m
A 4,2

= Chiéu rong bé W = S=T=14m

«  Bom nudc thai qua bé UASB
_ QX H,x1000 0,0116 x4 x 1000
- 102xS 102 x 0,8
=Chon may bom chim TOS100B43.7

«  Congsuit 3,7 kKW

= 0,57 kW

*  Luu lugng 1,31 m3/phat
.« CotapH=8m
* 1 bom hoat dong, 1 bom du phong



4.7.BE SINH HOC KY KHI (UASB)

e So dd tinh

Gia sir ham luong
sCOD trong nudc thai
dAu vao chiém 90%

Tinh bé UASB

l

]

|

I

sCOD =0,9x COD

I

Nbng do chét nén dau ra
S=sCODx (1-0,8)

Tai trong hitu co Lorg Ung
V&i nhiét @6 nudc thai
30°C, chon Lorg = 10kg/m?®

I

Luong bun sinh ra trong bé
=0,5-0,1gVSSS/g CODmp
Mpin = 0,1 X (So —S) X Q

Luong pCOD cin xt ly
pCOD = (S — sCOD) X 0,5

I

Gia str ham luong VSS
trong nudc thai dau vao
chiém 40% TSS

I

|

VSS=0,4xTSS

I

Téng ndng d6 chat nén
So=sCOD + pCOD

Lurong bun dur bom ra moi
ngay

_ Mpun
Qvin = pysrr

]

Thé tich hiru dung cua toi
thiéu cua bé

@ xsCOD
" LOTg

I

Lwong COD cén khir mdi
ngay
CODwme = (So—S) X Q

I

U

Duong kinh 8ng nhéanh thu
bun

_ [4XQpin/2
Dy = \’ X,
n

Thé tich chaa nudce thai
v, = "; E: hé sb hitu ich,
E chon tr 0,8 ¢én 0,9

I

Luong khi sinh ra trong bé
twong duong 0,5 m/kg
COD loai bo

Thé tich khi sinh ra 1 ngay
Vini = CODwme X 0,5

I

Duong kinh éng chinh thu
bun

_ [4XQpun
Dye = «’ XY,
c

Dién tich mat cit w6t
A= % v: van téc di lén,
chonv=15m/s

U

]

11

Chon chiéu dai L
Tinh chiéu rong W

w=12
L

Luong khi metan sinh ra
twong duong 0,35 m%/kg
COD loai bo

Thé tich khi metan sinh ra
Vkhimetan = Vkni X 0,35

Chon ti I¢ dién tich/Duong
bng vao = 3m?

Xac dinh sb 6ng phan phdi
va luu luong moi ng Qéng

I

I

I

Chiéu cao can xu Iy ky khi

VL
H ==
174

Duong kinh éng dan khi
chinh

_ [4XVini
Ding = \‘ XV

Puong kinh 8ng nhéanh din
nuoC

’4><Q~
Dnn — ong
XUy

I

I

I

Chiéu cao tdng thé cua bé
H = Hy+ Ho + Hs

|

Puong kinh éng nhanh dan
khi

_ 4><thi/2
Dc”)ngnhénh = XV

Duong kinh dng chinh dan
nudc

4xQ

XV,

Dy =

Thoi gian luu nuéc

HRT =%
0

Bang 4.10: Thong sé nwéc thai dau vao caa bé UASB
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Q Q Q
(m3ng) | (m%h) (m?3/s) SS | COD BOD | Tong N |Tong P
400 16,67 | 4,63x10° | 54,16 | 17955 | 837,9 45 16

Bang 4.11: Tai trong chat hiru co dwa vao nong dd nwéc thai

S Tai trong thé tich & 30°C, kg COD/m?®.ngay
Nong do nwoc Til¢ COD . .
: . N Bun hat Bun hat
thai, mgCOD/I khong tan Bun bong ) " o
(khéng khir SS) (khir SS)
10-30 2-4 8-24 2-4
<2000
30-60 2-4 8-14 2-4
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: Lam Minh Triét, Xu [y nuweéc thdi dé thi va cong nghiép - 2014
Véi nuée thai dau vao cé ndong d6 COD = 1795,5 mg/l nam trong khoang < 2000 mg/1
Chon tai trong hitu co Lorg = 8 kgCOD/md.ngay
Dé duy tri 6n dinh cua qua trinh xir ly ky khi, phai duy tri ddy da chat dinh dudng cho
visinh vattheoty IECOD:N:P=350:5:1
Nong d6 COD bi trir khir 1a: 1795,5 x 0,8 = 1436,4 mg/l

1436,4X5 _ 20,52 mg/l

Luong N can thiét =
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Bang 4.12: T6m tit c4c thong sé can thiét trong nhirng giai doan khac nhau

Théng sb Pon vi Gia tri
Khoang gia tri Pién hinh
H¢ s6 san hrong Y
Lén men g VSS/g COD 0.06-0.12 0.1
Methane hoa g VSS/g COD 0.02-0.06 0.04
Két hop chung g VSS/g COD 0.05-0.1 0.08
H¢é s6 phan hity ndi bao kd
Lén men g/g.ngay 0.02-0.06 0.04
Methane hoa g/g.ngay 0.01-0.04 0.02
Két hop chung g/g.ngay 0.02-0.04 0.03
Toc dj sinh truéng
35°C g/g.ngay 0.3-0.38 0.35
30°C g/g.ngay 0.22-0.28 0.25
25°C g/g.ngay 0.18-0.24 0.2
Hang s6 ban vén toc
35°C mg/Il 60-200 160
30°C mg/I 300-500 360
25°C mg/Il 800-1100 900
Methane

San pham ¢ 35°C | m3/kg COD 0.4 0.4
Ty khoi 6 35 °C kg/m?® 0.6346 0.6346
Thanh phan khi gas | % 60-70 65
Nang lugng kJ/g 50.1 50.1

Nguon: (Metcalf & Eddy, 2003)
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4.7.1. Thé tich va kich thudc bé

X tinh hex ST SR So _ 400x1,7955
Thé tich hitu dung tdi thiéu caa bé 1, = &0 .

= =90 m3
Lorg 8

Thé tich chira nuéc thai V, = = (CT 10 — 15/ Metcalf & Eddy, 2003)
Trong d6 E: Hé sb hitu ich, E=0,8 (0,8 —0,9) (CT 10 — 15/ Metcalf & Eddy, 2003)

=V, = % =112,5m?

)

Van téc nude di lén v = 1,5 m/h (Bang 10 — 14/ Metcalf & Eddy, 2003)

Dién tich mit cach udt A = % = % = 28m?

Chon chiéudaibé L=7m

DY A X A 28
= Chiéu rong bée W =T=—= 4m

Chiéu cao can xir ly ky khi
by =Y =125 g
Tong chiéu cao bé
H=hi+h+h3=4+15+05=6m
Trong d6 hi: Chiéu cao can xt ly ky khi
hz: Chiéu cao phan thu khi. Chon hz = 1,5 m (L&m Minh Triét, Xt 1y nudc
thai d6 thi va cong nghiép - 2014)
hs: Chiéu cao an toan. Chon h3 = 0,5 m
Tong thé tich xay dung cua bé: 6 x 7 x 4 = 168 m3
Chia bé thanh 2 phan theo chiéu dai (Thiét ké 2 ngan ling)
MJ3i phan cé chiéu dai Ln = 4 m, chiéu rong Wn=3,5m
Dién tich mdi ngan 18 Vo = La X Wa =4 x 3,5 = 14 m?

Kiém tra thoi gian luu nuéc
v, 1125

HRT =—==—2-=27h

Q 41,7
Khéng nam trong pham vi cho phép, tir 4 — 12 h (Metcalf & Eddy, 2003).
Chon lai thoi gian luvu nudc: HRT =4 h
4.7.2. Xac dinh ham lIugng khi methane va nang lugng tao ra
Nong d6 chat nén daura S = 1795,5 x (1 - 0,8) = 359,1 g/m3
Lugng COD duoc xt ly = So— S = 1795,5- 359,1 = 1436,4 g/m3
Lugng COD dugc ding bai vi khuan trong qué trinh methane hoa
CODwig = 1382,6 x 400 = 553040 gCOD/ngay
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_0,4%(273+30)

Luong Methane sinh ra ¢ 30°C =————— = 0,39 1/g COD (0.4 1a lugng methane tao

273435
ra & 35°C theo bang 4.12)
Luong CH4 = 0,39 x 553040 x 10 = 215,69 m®/ngay

Luong khi gas san pham =222 = 331,8 m3/ngay

065
4.7.3. Xa bun
Luong bun sinh ra trong bé = 0,05 — 0,1 g VSS/ g CODioai bs (Metcaft & Eddy)
Khéi luong bun sinh ra trong 1 ngay
Mpun = 0,1 X 1382,6 x 400 x 102 = 55,3 kg VSS/ngay
Ta cd: 1 m® bun twong duong 260 kg VSS (Anaerobic sewage treatment, trang 91)
Thé tich caa bun sinh ra trong 1 ngay

_ Mpun __ 553 3
Voin = =22 =—==10,22m
Chon thoi gian xa bun 12 0,5 gio
Qpin = % = 0,44 m3h

B4 tri 2 6ng thu bun (nhanh) dat vudng goc véi chiéu dai bé, mot dng thu bun (chinh) ¢

ngoai bé. Mdi dng nhanh cach nhau 2 m
0,44%x1000

Luong bun di vao mdi ng nhanh: =0,1221/s
Chon van téc ban chay trong 6ng nhanh 12 0,5 m/s
« Ong nhanh thu bun

Chon van téc trong 6ng thu bun v, = 0,3 m/s

x0,00012
X0,3

Puong kinh 6ng nhanh thu ban D, = \[;:f = \/4 =0,023m

= Chon dng nhya PVC ¢ Dy = 27 mm (Catalogue nhya Binh Minh)
« Ong chinh thu ban
Chon van téc trong 6ng thu ban chinh 12 ve = 0,3 m/s

4x0,00024
mXx0,5

Puong kinh éng chinh thu ban D, = =0,032m

= Chon éng nhya PVC c6 Dy = 42 mm (Catalogue nhya Binh Minh)

Bun dugc thu bang 2 6ng nhanh duong kinh Dy = 27 mm, duogc tap trung vao éng chinh
c6 duong kinh Dy = 42 mm dé sang bé chira bun.

* Bom bun

Chon bom Tsurumi KTV2-8 (Catalogue Tsurumi KTV)

Cong suat 0.75 kW
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Luu lugng 0.2 m3/phat

Cotap 10 m

4.7.4.  BO phan tach pha va duong dng

4.7.4.1. BO phan tach pha

Gaoc nghiéng cua bo phan tach pha = 50° (45 — 60°) ((Metcalf & Eddy, 2003)/1011)

Dién tich bé mat phan khe hé < 15 — 20% dién tich bé mat (Bang 10-15/1011- (Metcalf
& Eddy, 2003))

=Fkne = 0,15 X 28 = 4,2 m?

Trong bé c6 8 khe, dign tich mdi khe fip, = 8¢ = =2 = 0,53 m?

Bé rong giira cac khe ho Wy, = % = % = 0,133 m. Chon Wkne = 0,14 m
bé

Tam chan dong dat nghiéng so véi phuong ngang 1 goc 50°, cach tam chan khi mot doan
Wkne = 0,14 m

Khoang cach giita 2 tim chan khi la: L =4 x X

Va6i X =170 x cos(50) = 109,3 mm

=L =4x109,3=437,2 mm

Poan nho ra cua tim huéng dong dudi khe ha tir 15 -20 cm, chon bang 20 cm:

D =437 + 400 = 837 mm

Chiéu rong tim huéng dong:

B _ D/2 _ 837/2
hwéng dong = (45(50) ~ cos(50)

Chiéu cao bo phan tach pha Hp = 1,5m (1,5-2 m)
4.7.4.2. Puong 6ng
« Ong dan nuéc
Dién tich/ Buong 6ng vao = 3 m? (Tai trong COD > 4 kg/md.d, Dién tich / Budng dng
vao > 2)

=651 mm

S6 6ng phan phéi = ? = 9,3 6ng. Chon 10 dng
Q _ 463x1073
10 10
Van téc nudc chay trong dng v =2 m/s

Luu lugng mdi ong Qspny = = 4,63 x 107* m3h

4XQsng \/4—)(4,63)(10‘4 — 0017 m
= =0, _

TX2

Puong kinh ong nhanh D,, = \/

TTXV
= Chon 6ng c¢6 Dn = 21 mm (Catalogue nhya Binh Minh)
Tinh lai va = 1,34 m/s
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, -3
Puong kinh éng chinh D, = \/j‘;i = \/4“‘13;;10 = 0,054 m

=Chon éng c6 Dy = 60 mm (Catalogue nhya Binh Minh)
Tinh lai ve = 1,64 m/s

+  Ong dan khi
Van téc dong khi trong 6ng vk = 10 m/s

Puong kinh éng dan khi D, = \/4XQ = \/ P38 = 0,022 m

TXV} TX10X86400

=Chon Dk = 25 mm ( Puong kinh ngoai Dn = 33,40 mm) ( Catalogue dng inox Quang
Minh)

Tinh lai vk = 7,8 m/s

*  Mang thu nuéc

Chon mang thu dt giita, chay doc theo chiéu dai bé. Mang c6 d6 déc 1% dé nude chay
dé dang vé cudi mang

Chiéu cao mang H=0,2 m

Chiéu dai mang thu Lm =4 m

Chon chiéu rong mang thu W = 0,7 m

Q

Tinh van téc trong mang v,,, = ~=10,0017 m/s

«  Mang tran gém nhiéu ring cua
Chiéu cao hinh chix V: 80 mm
G6c chit V bang 90°
Chiéu rong vat 1 dinh: 40 mm
Chiéu cao toan bo méang: 200
«  Lugng COD, BOD, Téng N, Téng P sau khi qua bé UASB
BOD =837,9 x (1-0,8) = 167,58 mg/I
COD =1795,5 x (1—0,8) = 359,1 mg/l
Tong N = 45 x (1 —0,45) = 24,75 mg/I
Téng P =16 x (1-0,55) = 7,2 mg/I
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Bang 4.13: Thong sé thiét ké bé UASB

STT Céc thong sb Gia trj Don vi
1 | Thoi gian luu nudc, t 4 Gio
Chiéu dai cua bé, L 7000 mm
| Chiéu rong cua be, W 4000 mm
2| Kich thuée ctia b "oz "o 1op nuéce, H | 4000 mm
Chiéu cao xay dung, H 6000 Mm
3 | Goc nghiéng tach pha 50 bo
4 | Chiéu cao bd phan tach pha, Hy 1500 mm
5 | S6 ong dan nudc 10 Ong
6 | Chicu dai tam chan khi 1 va 2, lyval, 4000 mm
7 | Chiéu rong tam chan khi 1 va 2, b1 va by 1500 mm
8 | Puong kinh cua ong dan nuéc chinh, De 60 mm
9 | Puong kinh cta ong dan nuéc nhanh, Dy 21 mm
10 | Pudng kinh ctia ong dan khi nhanh, Dy 25 mm
Kich thuéc mang | Chiéu cao, H 200 mm
11 thu nuére Chiéu dai, L 4000 mm
Chiéu rong, W 700 mm
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4.8.BE SINH HQOC HIEU KHI (AEROTANK)

e So dd tinh

Tinh bé Aerotank

I

J

U

|

Luu luong Q

l

Thoi gian luu bun SRT,
chon SRT =10 ngay

l

Luong bun hoat tinh st
dung dé khir BODs
p _QxYx(S5,-S)
XVSS T 14kyxSRT
faXKgXQXYX(So—S)XSRT
1+K4XSRT

Lwong oxy cin thiét

0Cy =L _ 442 x P, +

4,57%XQx(Ng—N)
1000

1000 f

Hé sb san lwong Y, chon

|

Y=0,6
|

Téc d6 ting truéng cua bun
Y
Vb

" 1+K4XSRT

Luong oxy can thiét thuc té

Cs20 1 1
0C, = 0Cy X —2— X =
¢ 0™ BxCep—Cq ~ 1,0247-20 7 o

ﬂ

Hé sé phan huy noi bao K,
chon Ka= 0,18

|

|

Nong do bun hoat tinh X,
chon X =2000 mg/l

Luong bun sinh ra trong 1
ngay theo MLVSS
PoinmLvss =Yb X Q X (So— S)

Luong khéng khi
%

Qu=—"X%Xf

ou

|

|

J

Thé tich bé aerotank

SRTXQX(So—S)XY

V = —m———
Xx(1+kgXSRT)

Luong bun sinh ra trong 1
ngay theo MLSS

_PphunMLvss
PbinmLss —‘"(‘)—8

Kiém tra lai ti s6 F/M

S
F/M =20
HRTXMLVSS

|

[

Kiém tra lai tai trong thé tich
QXS
Lpop = v

J

Chon chiéu cao hitu ich cau
bé H1 (3 — 4,6 m)

Luu lwgng bun thai
0, = VXMLVSS—SRTXQyqXMLVSS,q
b= SRTXMLVSS

l

|

Chon chiéu cao bao vé cia
bé Hov (0,3 — 0,6 m)

Hé s6 tudn hoan bun
o= MLSS
 MLVSSep—MLSS

J

|

Chiédu cao tdng thé cua bé
H =Hz1 + Huv

|

Luu luong nuéc thai can
tuan hoan

Qh=0xQ

Chontis6 W/H tr 1 : 1 dén

22:1
J

Chiéu dai cua bé L

Bang 4.14: Thong sé dau vao cia bé Aerotank
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Q Q Q ; :
(mngay) (mP/h) (m¥s) COD BOD Tong N | Tong P
400 16,67 4,63x10°| 359,1 167,58 24,75 7,2
Luong COD, BOD, Tang N, Tong P sau khi qua bé Aerotank
BOD. = 167,58 x (1 — 0,9) = 16,79 mg/I
CODya=359,1 X (1—0,8) = 71,82 mg/I
Tong N = 24,75 x (1—0,3) = 17,3 mg/l
Tong P =7,2 x (1 —0,55) = 3,24 mg/l
Bang 4.15: Cac thong so thiét ké bé Aerotank
THONG SO CO BAN SO LIEU | PON VI Gia tri khoang
f BOD/COD 0,519
Y Hé s6 san luong 0,6 | gVSS/gBOD
KaHé s6 phan huy noi bao 0,18 | g/g.ngay
fq 0,225
SRT 10 | ngay 3-15 ngay
Luong bun tuan hoan 6000 | mg/I 4000-12000
MLVSS ( VSS in aerotank) 2000 | mg/I 1000-3000
MLVSS:MLSS 0,8
MLSS 2500 | mg/I
4.8.1.  Dungtich bé

SRTXQX(Sg—S)XY
Xx(1+kgxSRT)

Thé tich cia bé: vV =

Trong d6 SRT: Thoi gian Iuu bun (ngay). Chon = 10 ngay (Bang 6.1/ Trinh Xuén Lai,
Tinh toén thiét ké cong trinh xir 1y nudc thai)
So: Ham Iuwgng BODs trong nuac thai (mg/l)
S: Ham luong BODs ra khoi bé (mg/1)
Q: Luu lugng nuée can xi Iy (m3/ngay)
Y: Hé sb san luong (gVSS/gBOD). Chon = 0,6 (Bang 8-16/ (Metcalf & Eddy, 2003))
Ka : Hé s6 phan huy noi bao. Chon = 0,18 (Bang 8-16/ (Metcalf & Eddy, 2003))
X: Nong d6 bun hoat tinh (mg/l). Chon = 2000 mg/I (Bang 6.1/ Trinh Xuan Lai, Tinh
toan thiét ké cong trinh xir 1y nudc thai)

10x400x%(359,1—-71,83)%0,6
2000x%(1+0,18x10)

=>V =

=123,1md

g = 2252 — 7,4 1 (Trong khoang 4 — 8 gid)

Thoi gian luu nuéc: HRT = =
16,67
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Chiéu cao hitu ich cua bé Hi=4m (3—4,6 m)

Chiéu cao bao vé ciia bé Hpy = 0,5 m (0,3 — 0,6 m)

Chiéu cao tong cong cua bé: H=Hi + Hw=4+0,5=4,5m

Ti s gitta chiéu rong va chiéu cao bé W/Htir 1: 1 dén2,2: 1. Chon W/H=1:1 (LAm
Minh Triét, X Iy nuéc thai do thi va cong nghiép - 2014)

=>¥ =1=s>W=4m

- v - 2 174 123,1
=>Chieudaibé L = — =
WXH 4x4

=Thé tich xay dung bé Ve = LXW XxH =77 x4 x4 =1232 m3
4.8.2. Luong bun

« Luong bun hoat tinh sir dung dé khir BOD
__QXYX(S50—S) | faXkgXQXYX(Sq—S)XSRT

=77m

Pevss = 1+kgXSRT 1+kgXSRT (Metcalf & Eddy)
_ [400x0,6x(359,1-71,83) | 0,225X0,18X400X0,6X(359,1-71,83)X10 3
= Peyss = ( 1+0,18X10 + 1+0,18X10 ) x10
=Py vss = 34,6 kg/ngay
«  Téc d tang truong cua bun
y, = ———— (CT 5-24/Trinh Xuan Lai, Tinh toan thiét ké cong trinh xir 1y nuéc thai)
1+SRTxkg
0,6
=Yb = Trioxo1s 0,214

* Luong bun hoat tinh sinh ra trong 1 ngay theo MLVSS:
PounmLvss = Yo X Q X (So—S)
=Phunmivss = 0,214 x 400 x (359,1 — 71,83) x 103 = 24,6 kg
« Luong bun hoat tinh sinh ra trong 1 ngay theo MLSS:

_ PpunmLvss _ 246 _
Ppinmiss = ~ 08 o8 30,75 kg

Luong bun tai bé hang ngay = Luong ban sinh ra theo MLSS — Ham luong chét lo ling
con lai trong dong ra

Luong SS sau ling 2 = 10,83 mg/I

= Luong bin tai bo hang ngay = 30,75 — (2000 x 10,83 x 10°%) = 9,09 kg/ngay

* Xaéc dinh luu lugng bun thai

Gia st luong chat ran lo limg bay hoi trong bun ¢ dau ra chiém 80% ham lugng chat
ran lo lang.

MLVSSra = 0,8 x 10,83 = 8,67 mg/I

Luu luwgng bun thai
 VXMLVSS—SRTXQrqXMLVSSy, _ 123,1X2000—10X400X8,67

Qp = = = 9,35 m*/ngay

SRTXMLVSS 10x2000
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4.8.3. Tuan hoan bln

MLSS

Hé s6 bun tuan hoan ¢ = —————
MLVSSp,—MLSS

2500
a T ce———
6000—-2500
Luu lugng nuée thai can tuan hoan:
Q= a X Q =0,71 X 400 = 284 m3/ngay
4.8.4.  Luong khi cung cap
Luong oxy can thiét theo dktc & 20°C

oc, = QX(S0=S) 1,42 % P, + 4,57xQx(Nog—N)
1000% f 1000

trinh Xt Iy nudc thai)
Trong d6: OCo: Lugng oxy can thiét theo dktc & 20°C
Q: Luu lugng nudc thai
So : Nong do BODs dau vao (g/md)
S : Nong do BODs dau ra ( g/md)
BOD __16%58

f : Hé s chuyén doi BODs sang COD, f = o = 3ois
Px: Luwong bun xa ra ngoai = 25,4 kg/ ngay
__ 400%(359,1-71,83)

= QC, = — 1,42 x 25,4 = 185,3kg O2/ngay

1000%0,519

=0,71

(Trinh Xuan Lai, Tinh toan thiét ké céng

= 0,519

Luong oxy can thiét trong thuc té

0C: = 0C, x( Cs20 )x

BXCsp—Cq
Trong 6 P : Hé s6 diéu chinh luc cing bé mit theo ham lwong mubi, d6i véi nude thai
thuong lay = 1

1 % 1
1,024(T-20) " o

Csh - Nong d6 oxy bdo hoa trong nudc sach tng véi T°C, Csh = 7,54 ( Phuy luc
D/ MetcalfEddy)

Cs20 : Nong do oxy bio hoa trong nudc sach ¢ 20°C, Cszo = 9,08 ((Phu luc D/
MetcalfEddy)

Ca : Nong d6 oxy can duy tri trong cong trinh, thuong l1dy Cq = 1,5 — 2 mg/l
(Trinh Xuan Lai, Tinh toan thiét ké cong trinh xt Iy nudc thai)

= 0C, = 185,3 X ( 098 ) X 1 X — = 479,2 kg/ngay

7,54—2 1,024(30-20) °" o5

Luong khdng khi can thiét
Qr = 2 % f

ouU
Trong &6 f: Hé s an toan, tir 1,5 dén 2
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OU = ou x h: Cng sut hoa tan oxy vao nudc thai caa thiét bi phan phdi tinh
theo gam oxy cho 1 m? khong khi.
h: D6 sau ngap nudéc cua thiét bi phan phdi khi, véi d6 sau cua bé 1a h = 4.
=0U=7x4=28¢g0/m?

4792

Q= —-Xx15=125671,4 m3/ngay = 0,297 m/s

4.85.  May thoi khi
Ap lyc can thiét cua may thoi khi
Hn=h+hi+H
Trong d6 h : Ton that do ma sat, chon = 0,4
hy : Ton that qua voi phun, chon = 0,5
H: D6 sau ngap nudc cua thiét bi
ZHm=0,4+05+4=49 mmH0
Ap luc may thdi khi theo atmosphe

H 4,9
), = ——=——=10,48atm
10,12 10,12

Cong suat may théi khi tinh theo qua trinh nén doan nhiét

0,283 ‘ I
p = GXRXT o [(P—Z) — 1] (Trinh Xuan Lai, Tinh toan thiet ké cdng trinh xur 1y nuéc

T 29,7xnxe Py

thai)

0,283
L p _ L24x8314x303 [(ﬁ) —1] = 83,56 kW

29,7%0,283X%0,7 1
Chon may théi khi iBK125
4.8.6.  Piathoi khi va duong ong dan khi
« Chon dia thoi khi EDI:
Luu luwong thiét ké : 0,0 — 9,5 m3h. Chon g = 9,5 m¥/h
Dién tich bé mit hoat dong: 0,038 m?
Puong kinh tong : 273 mm

Sé dia thdi khi trong bé diéu hoa n = 22~ = 118 dia. Chon n = 120 dia

0,0025

«  Puong ong dan khi
Luu luong khi trong tuyén dng chinh g = 0,297 m3/s
Van téc dong khi v = 10 m/s (10 — 15 m/s)

0,297 x4
TX10

ngoai = 219,08) ( Catalogue 6ng inox Quang Minh)

Puong kinh ong chinh D, =

= 0,194 m. Chon Dc = 200 mm (Buong kinh
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0,02475%x4
7TX10

Puong kinh éng phan phéi D, = = 0,056 m. Chon Dp = 65 mm (Puong
kinh ngoai = 73,03) ( Catalogue 6ng inox Quang Minh)

Chon 12 éng phan phdi = S6 dia trén mdi ng = 10 dia

* Bom nudc thai

QXHpx1000 _ 4,63x1073x4x1000
102xS 102x0,8

N = = 0,23 kKW

= Chon bom chim TOS100B43.7 (Catalogue bom tsurumi)

- Cong suat 3,7 kW
- Luu lugng 1,4 m3/phat
- CotapH=8m
- 1 bom hoat dong, 1 bom du phong
« Bom tuan hoan
Luu lugng bom: Q; = 200 m®/ngay = 0,0023 m3/s
Cot ap ciabom: H=10m

Cong suat bom:
N = QXHpX1000 _ 0,0023x10x1000
T 102xS 102x0,8

= 0,28 kW

= Chon bom CN80 (Catalogue CN/CNH series)

- Cong suit 2.2 kw
- Luu lugng 0.8 m¥/phut

- Cotépl4.4m
4.8.7.  Kiém tra chi tiéu lam viéc cua bé Aerotank
Tilée F/IM = 0 x4 =21 w04 = 0,6 ngay* (nam trong khoang 0,2 — 0,6)
HRTXMLVSS 7%x2000

). 2 us QXS 400x359,1
Tai lugng thé tich =—= =
V%103 123,1x103

Bang 4.16: Cac thong sb thiét ké bé Aerotank

= 1,17 kgBOD/m?.ngay

STT Céc thong so Gia tri Don vi
1 | Thoi gian luu nudc, t 7 Gio
Chiéu dai, L 7700 mm
2 | Kich thuéc cua bé | Chiéu rong, W 4000 mm
Chiéu cao, h 4000 mm
Chiéu cao xay dung, H 4500 mm
3 | Thé tich xay dung ctia bé, Wi 123,2 m3
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4 | S6 dia phan phdi trong bé, N 120 Pia
5 | So ong dan khi 12 Ong
6 | Duong kinh cua ong dan khi chinh, De 200 mm
7 | Duong kinh cua ong dan khi nhanh, Dy 65 mm
8 | Cong suat ctia mdy thoi khi, Nk 83,56 kW
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4.9.BE LANG PUNG DOQT II
e So dd tinh

Tinh bé ling dung dot 2

]

Dién tich tiét dién w6t cua ong
trung tam

Vi toe d6 chuyén dong cua
nuGc trong 6ng trung tam,

f — Qs,max(a+1) = Ch(_)n Vt’t = Q,O3m/5

Vet o: Hé so6 tuan hoan
Dién tich tiét dién w6t cua bé V: toc d chuyén dong cua
ling dung . nudc thai trong bé lang,
F= Qsmax(a+1) Ch()n vt 0,5 den 0,8 mm/s

v a: Hé s6 tuan hoan
Puong kinh cua bé ling
D= ,4><(F+f)

T
Puong kinh cua dng trung tam
d= |2
T

Chiéu cao tinh toan ca viing
lang trong bé
he=v xt,chont=15h
Chiéu cao phan hinh nén cua dn: duong kinh day nho,
bé Iing L chon dn=2m

D—dyp
2

ho = hy +hy = ( )xtga

]

a: Goc nghién cua day bé
lang, chon a = 50°

Duong kinh migng éng loe =
1,35 duong kinh 6ng trung tam
dloe = 1,35 X d

U

Puong kinh tam chin = 1,35
duong kinh 6ng loe
dehin = 1,35 X dice

]

Chiéu cao tong cong cua be
lang dung
H=h,+hy+ho

=

ho: théng cach tr muc
nuéce dén thanh bé, chon
ho= 0,3m

Dién tich tiét dién w6t dng trung tam cua bé lang dung dot 11 duoc tinh theo cong thirc:

f — Qmax,s(@+1)

Vtt

(LAm Minh Triét, Xt Iy nudc thai d6 thi va cong nghiép - 2014)
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Trong 40 Qmaxs: Luu luong nuéc 16n nhét tinh theo gidy

o: Hé s tuan hoan, o = 0.71

vit: Toe d6 dong chay trong 6ng trung tam, vi = 30 mm/s hay 0,03 m/s (Piéu

6.5.9a — Bé lang ditng — TCXD — 51 — 84)

_0,0116x(0,71+1)
- 0,03

= f = 0,66 m?

Dién tich tiét dién w6t phan ling cua bé

= = 24,8 m?
vy 0,0008

Fo= Qmaxs(@+1) _ 0,0116x(0,71+1)
0 =

Trong d6 Vz: Tdc d6 chay trong bé lang dung, v2 = 0,8 mm/s hay 0,0008 m/s

(Piéu 6.5.6 —- TCXD — 51 — 84).
Dién tich téng cong cua bé ling dting dot 11 s 1a

F=Fo+f=248+0,66=16,37 m?

16,37x4
=4,6m
T

Puong kinh bé ling 2 D = \/% = \/

Puong kinh 6ng trung tdm d cua bé:

d= \/ﬂ = \/—“0'66 =0,92m
s s

Puong kinh mang thu nuéc Dm=0,8 XD =0,8 x 4,6 = 3,68 m

iA A 2 D-D 4,6—3,68
Chiéu rong mang thu W = — m

=0,46m

Chiéu sau 16p nuéc trong bé lang dot II:

h1 =v2xt=0,0008 x1,5x 3600=4,3m

Trong d6 t: Thoi gian lang cua bé ling dung dot 11, t = 1,5 gid
(Diéu 6.5.6 — TCXD — 51 — 84)

Chiéu cao 6ng trung tdm = chiéu cao ving lang = 4,3 m

Chiéu cao phan nén cua bé ling dung

_ D—dp
T2

hon

X tga (LAm Minh Triét, Xt Iy nudc thai do thi va cdng nghiép - 2014)
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Trong ¢6 D: Puong kinh trong cua bé lang
dn: Puong kinh day nhoé cua hinh nén cut, dy = 0,6 m
o: Goc nghién cua day bé ling so voi phuong ngang. Chon a = 50°

_ 4,6-06

=h
n 2

Xtg50=2,4m

Chiéu cao tong thé cua bé ling dimg dot II ciing dugc tinh toan tuong ty nhu bé ling
dimng dot I:

H=hi+ha+ho=43+24+03=7m

Puong kinh miéng 6ng loe cua dng trung tam lay bang chiéu cao cua phan 6ng loe va
bang 1,35 duong kinh 6ng trung tam. (LAm Minh Triét, Xt Iy nudc thai d6 thi va cong
nghiép - 2014)

Dioe=1,35xd=1,35%x0,92=1,242m

Puong kinh tim chan = 1,3 lan duong kinh dng loe, géc nghién 17°

Dt =1,3X Dioe =1,3x1,242=1,615m

e Bombun
_ QXHpX1000 _ 0,0116X5x1000
T 102xS  102x0,8

N = 0,71 kW

Chon bom Tsurumi KTV2-8 (Catalogue Tsurumi KTV)
Cong suat 0.75 kW
Luu luwong 0.2 m3/phat
Cotéap 10 m
e Luong SS sau khi qua bé ling dot 2
SS =54,16 x (1 - 0,8) = 10,83 mg/I
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Bang 4.17: Cac thong sé thiét ké bé ling ding dot 11

STT Céc thong s6 Gia tri Pon vi
1 | Thoi gian luu nude, t 1,5 Gi0o
Duong kinh, D 4600 mm
2| Kich thudc clia be Chiéu cao vung ling, hs 4300 mm
Chiéu cao phan nén 2400 mm
Chiéu cao xay dung, H 7000 mm
3 Mang thu nuéc | Chiéu rong méng, W 460 mm
Duong kinh, Dm 3680 mm
4 | Duong kinh ddy nho 600 mm
5 | Puong kinh 6ng trung tam 920 mm
6 | Buong kinh miéng loe 1242 mm
7 | Cong sut bom bun 0.75 KW




4.10. BE KHU TRUNG

4.10.1.

So do tinh

Tinh bé khir tring

T

U

Tinh lwong héa chit dé khir
trung nudc thai

Tinh dung tich cua bé khir triing

{

0

Xac dinh lugng Clo hoat tinh
can thiet dé khu tring

_ aXQmaxh A
Y, = o000’ (aliéu lugng
hoat tinh, chon a = 3 g/m®)

Bé khtr trang duoc thiét ké theo Qang
dong chdy ziczac qua cdc ngan d€
ting thoi gian tiép xUc gitra hda chat

va nudc thai.

I

X dung clorator dé dinh luong,
Xao tron clo hoi v6i nudce.

Thoi gian Iru nuéc HRT = 30 phut

I

]

Chon thung chira clo ¢c6 dung
tich 500 L va chira 625 kg clo

Thé tich bé V
V= Qmax,hXHRT
60

]

I

Chon chiéu sau cua I6p nudc hy= 2m

buong kinh thung D = 746 mm

l

]

Chiéu dai thung L = 1600 mm

Chiéu cao tong cong cua bé H
H = hn + hb\/ y hbv = O,5m

g

I

Chiéu day cua thung § = 10mm

Dién tich mat thodng cua bé A

14
A=—
hn

]

Luu lugng nudc clo 16n nhat
trong moi gio

_ aXQmax,px100
Gmax = 7310001000

l

Chia bé tiép xuc thanh 4 ngan
A
An = Z

I}

l

Luong nudc tong cong can
thiét cho nhu cau cua tram

clorator
Q __ Ygx(1000xp+q)
n 1000

Chon chiéu dai ciia ngan L, = 2m
Chiéu rong ngan W, = i—n
n
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4.10.2.  Tinh toan lugng hda chat
Luong clo hoat tinh can thiét dé khir tring nudc thai

Ya — axXQmax,h
1000

Trong d6 Ya: Luong clo hoat tinh can dé khir tring nudéc thai, kg/h

(LAm Minh Triét, Xt Iy nudc thai d6 thi va céng nghiép - 2014)

Qmaxh: Luu Iwong 16n nhat cua nudce thai theo gio

a: Liéu lugng hoat tinh lay theo diéu 6.20.3 — TCXD — 51 — 84:
Nudc thai sau xir 1y co hoc: a = 10 g/m?
Nudc thai sau xur ly sinh hoc hoan toan: a = 3 g/m®
Nudéc thai sau xu ly sinh hoc khéng hoan toan: a = 5 g/m?®

Chon a = 3 g/m3 dé tinh toan
=Y, = 3:0401(;7 = 0,13 kg/h = 3,12 kg/ngay
Pé dinh luong clo, x40 tron clo hoi véi nude cong tac, diéu ché clo nude thuong xir
dung thiét bi khir trung goi la clorator chan khoéng.

Bang 4.18: Pac tinh ky thuat cia thung chira clo

Dung tich thung chira clo Kich thwéc (mm) Trong lwgng
Lit Kg D L d Kg
312 500 640 1800 9 390
400 500 820 1070 10 438
500 625 746 1600 10 543
800 1000 816 1870 10 660
1000 1250 970 1925 12 970

Nguon: Lam Minh Triét, Xu [y nwéc thai do thi va cong nghiép — 2014
Str dung thung chira clo c6 cac dac tinh ky thuat nhu sau:
*  Dung tich 500L va chara 625 kg clo
*  DBuong kinh thung D = 746 mm
«  Chiéu dai caa thung L = 1600 mm
+  Chiéu day chiia thung & = 10 mm
Luu lugng nudéc clo 16n nhat trong mdi gio

axQmax,nx100
bx1000x1000

Trong d6 a: Liéu lwong clo hoat tinh, a = 9 g/m?

Qmax = (Lam Minh Triét, Xt Iy nude thai d6 thi va cong nghiép - 2014)
b: Nong do clo hoat tinh trong nuéc clo (%), phu thudc vao nhiét d6 t° = 20
—25%C, b=0,12 - 0,15%. Chon b = 12%

9x41,7%x100
= 0,31 méh
0,12X1000X1000

= Qmax =
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Luong nudc tong cong can thiét cho nhu cau caa tram clorator

Q __ Y3Xx(1000p+q)
n 1000

Trong d6 q: Luu lwong nudc can thiét dé 1am béc hoi clo. Khi tinh toan so b, lay bing
300 — 400 lit/kg. Chon q = 300 lit/kg
p: Luong nuéc can thiét dé hoa tan 1g clo, lit/g (lit nu6e cho 1g clo), p phu

(LAm Minh Triét, Xir Iy nuéce thai d6 thi va cong nghiép - 2014)

thudc vao nhiét do cua nudc thai nhu sau:

T (°C) p (lit'g)
15 0,50
20 0,66
25 1,00
30 1,24

Vi nhiét do ciia nudce thai 25°C, p = 1,0 lit/g
_0,13%(1000x1+300)

— 3
= Q, = - = 0,169 m¥h

4.10.3.  Dung tich caa bé khir triing
Bé khur tring dugc thiét ké cho dong nuéc chay theo dang ziczac qua cac ngan dé ting

thoi gian tiép xdc giita hda chat va nuéc thai, thoi gian luu nude trong ngan khir tring 1a
t= 30 pht (Pidu 7.195 — TCXD 51 — 2008)
Thé tich cia bé V
[ = QmaxnXt _ 417x30
60 60
Chon chiéu sau cua Iop nuéc hn =2 m
Chon chiéu cao bao vé hyy = 0,5 m

Chiéu cao tong cong ciabé H=hn+ hpy=2+0,5=2,5m
\%4 20,85

Dién tich mat thoang A = —=——=104 m?

= 20,85 m?

Chia bé tiép xtc thanh 4 ngin

Dién tich mdi ngin A, = % = % = 2,6 m?
Chon chiéu dai ciia ngan Ly =2 m

Chiéu rong cta ngin W, = 2‘—” = 22—6 =13m

n

4.11. BE NEN BUN
e So ddtinh
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Tinh bé nén bun

]

! 4
Tinh ham luong ban hoat tinh du Dién tich tiét dién wot cua dng
Bg=(ax Cy) —Cy trung tam
Trong dp: i f= max
o: Hé sb tuan hoan Vee

Cui: ham luong chét lo lung troi
ra bé lang dot 1
Cy: ham luong chat lo lang troi
ra bé ling dot 2

Vi toe do chuyén dong cua
nudc trong 6ng trung tam,
chon Vi = 0,03m/s

{

Dién tich tiét dién wot cua bé
lang dung

]

F = dmax
v

Luong bun hoat tinh du 16n
nhat

Bd'max = Bd X K

Trong d6

K: hé s tang truong khong diéu
hoa thang, K=1,15-1,2

]

Puong kinh cua bé ling

D= ’4><(F+f)
T

]

{

Luong bun hoat tinh du 16n
nhét theo gio

qmax

_ (1_P)XBd,maxXQ

B 24 x C4

+ le‘m,UASB + Qbfm,aerotank

Trong do:
P: phan tram bun hoat tinh tuan
hoan vé bé aerotank P=71%
Q: luu lwong trung binh
Cd: nong do ban hoat tinh du
phu thudc vao dic tinh ban

DPuong kinh cua dng trung tam

d=

4xf
T

{

Chiéu cao tinh toan ciia viing
lang trong bé
he=v xt, chont=6h

]

Chiéu cao phan hinh nén ciia
bé lang
ho = hy + hy = (222

2

)xtga

]

Buong kinh migng 6ng loe =
1,35 duong kinh ong trung tam
dloe = 1,35 X d

U

Duong kinh tim chan = 1,35
duong kinh ong loe
dehin = 1,35 X dioe

]

v: toc do chuyen dong cia
nudc thai trong’bé lang,
chon v tir 0,5 dén 0,8 mm/s

dn: duong kinh day nho,
chond,=2m

a: Goc nghién cia day bé
Iéng, chon a = 50°

Chiéu cao tong cong ciia bé
lang dung
H=hy+hy+ho

=

ho: Khoang cach tir myc
nude dén thanh bé, chon
ho: 0,3 m

Ham lugng bun hoat tinh du:
(Lam Minh Triét, Xir Iy nuéc thai d6 thi va cdng nghiép - 2014)
Trong d6 Bg: Ham luong bun hoat tinh du, mg/1

Bd= (a0 x Cu) — Cyr
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a: Hé sé tinh toan lay bang 1,3 ( khi aerotank xir Iy & mirc d6 hoan toan) va
bang 1,1 (khi aerotank xir Iy & muc d6 khong hoan toan). Chon a = 1,1
Cy: Ham luong chét lo limg tréi theo nuéc ra khoi bé lang dot I. Cy, = 54,16
mg/I
Cy: Ham luong bun hoat tinh tréi theo nuéc ra khoi bé ling dot 1. Cy, = 10,83
mg/I
= Bg = (1,1 x 54,16) — 10,83 = 48,75 mg/l

Luong bun hoat tinh du 16n nhat

Bamax= K x Bg = 1,15 x 48,75 = 56,1 mg/l (Lam Minh Triét, Xt Iy nu6c thai d6 thi va
cong nghiép - 2014)

Trong d6 K: Hé s6 tang truong khong diéu hoa thang, K = 1,15 +1,2. Chon K = 1,15

Luong bun hoat tinh du 16n nhit theo gio

_ (1-P)XBg,maxXQ

Umax =~ pcs T @oinvass + Qoinaerotank (LAM Minh Triét, Xu ly nuoc thai

do thi va cong nghiép - 2014)
Trong &6 P: Phan trim bun hoat tinh tuan hoan vé Aerotank P = 71%
Q: Luu Iuong trung binh. Q = 400 m3/ngay
Ca: Nong d6 bun hoat tinh du phu thudc vao dic tinh bun. Cq = 1500 mg/l
(Bang 3.12/ Lam Minh Triét, Xir Iy nudc thai do thi va céng nghiép — 2014)
_ (1-0,71)x56,1x400

— 3
= Qax = T2 1 0,44 +0,39 = 1,01 m¥h
Dién tich tiét dién uét cua dng trung tam
f=me - 0 — 0,01 m2

Vet 0,028x3600

Trong d6 Ve Van téc bun trong dng trung tam, vie = 28 mm/s (LAm Minh Triét, X ly
nudc thai do thi va cong nghiép — 2014)
Dién tich bé nén bun dang dtng

q 1,14
F = max = =2,8m
Vo 0,0001x3600

Trong d6 Vo: Van téc lang trong bé ling, vo = 0,1 mm/s (LA&m Minh Triét, Xir Iy nuéc
thai d6 thi va céng nghiép — 2014)
Puong kinh bé nén bun

p= |- /“2'8 =19m
s s

Puong kinh 6ng trung tdm cia bé nén bun

d= \/ﬁ = \/‘”0'01 =0,12m
T T
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buong kinh mang thu nuéc Dn=0,8xD =0,8x1,9=1,52m

Y ~ ; D-D 1,9-1,52
Chiéu rong mang thu W = » T =

=0,19m
Chiéu sau 16p nuéc trong bé nén ban:
h1 =v2 xt=0,0001 x 6 X 3600 =2,2 m

Trong &6 t: Thoi gian lang cua bé nén bun, t = 6 gid (Bang 3.12/ LAm Minh Triét, Xir
Iy nudc thai d6 thi va cong nghiép — 2014)

Chiéu cao 6ng trung tdm = chiéu cao vung ling = 2,2 m

Chiéu cao phan nén caa bé nén bun

D_Zd" X tga (LAm Minh Triét, Xt Iy nudc thai do thi va cong nghiép - 2014)

h, =
Trong d6 D: Puong kinh trong caa bé nén bin

dn: Puong kinh day nho caa hinh nén cut, dn = 0,3 m

o: Goc nghién cua day bé lang so véi phuong ngang. Chon o = 50°

=h, = 1'9;0'3 X tg50 = 0,96 m

Chiéu cao tong thé cua bé lang dimg dot II ciing dugc tinh toan tuong ty nhu bé lang
ding dot I:

H=hi+hy+ho=22+09+0,3=346m.ChonH=35m

Puong kinh miéng ng loe cua dng trung tam Iy biang chiéu cao cua phan dng loe va
bang 1,35 duong kinh 4ng trung tdm. (LAm Minh Triét, Xt Iy nuéc thai d6 thi va cong
nghiép - 2014)

Dioe =1,35xd =1,35x0,12=0,162 m

Puong kinh tdm chin = 1,3 lan duong kinh 6ng loe, géc nghién 17°

Dic=1,3XDie=1,3x0,162=0,21 m

Bun da nén duoc xa dinh ky dudi ap luc thay tinh 0,5 — 1 m

4.12. MAY EP BUN

Chon may ép bun la may ép day dai

Bé nén ban ¢é nhiém vu 1am giam d6 am cta bun du tir 99,2% xudng con 95%.

Luu luong cin dén may ép day dai:
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0, = q X igg"; L (Lam Minh Triét, Xir Iy nuéc thai do thi va cong nghiep — 2014)
—r2
Trong 6 q: Luu lwong bun can xir ly, m¥/ngay
P1: Phan trim luong bun ban dau
P,: phan tram lwgng bin giam sau bé nén bun

100—-99,2
= Qy = 0,75 X 24 X ==

Gia xir ham lugng bun hoat tinh sau khi nén C = 50 kg/m3, luong cin dua dén may ép

= 2,88 m3/ngay

bun day dai la:
Q =C x Qp=50x 2,88 =144 kg/ngay
May ép bun 1am viéc 8 gio/ngdy, 5 ngay/tuan, khi d6 lwong cin dwa dén may trong 1

tuan = 144 x 7 = 1008 kg. Lwong cin dua dén may trong 1 gio:
1008

G=7_-= 25,2 kg/h
Tai trong can trén 1 m chiéu rong cua bang tai dao dong trong khoang 90 — 680 kg/m
chiéu rong.gio. Chon bang tai c6 ning suat 90 kg/m rong.gio.
Chiéu rong cia bang tai
G 25,2

B=—=—7=0,28m
90 90

Chon may c6 chiéu dai bang 0,3 m va nang suat 90 kg/m rong.gio
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4.13. BE LQC SINH HQC (PHUONG AN 2) (BE LQC SINH HQOC NHO GIOQT)
Bang 4.19: Thong sé diu vao caa bé loc sinh hoc

Q Q Q . 2
COD BOD Tong N Tong P
(m¥ngay) | (m¥h) | (m¥s) ons ons
400 1667 | 463x10°| 3591 | 167,58 | 2475 7.2

Luong COD, BOD, Tang N, Tong P sau khi qua bé Aerotank
BODr. = 167,58 x (1 — 0,85) = 25,14 mg/I

CODya =359,1 x (1-0,8) = 71,82 mg/I

Tong N = 24,75 x (1—0,3) = 17,3 mg/l

Téng P =7,2 x (1 —0,55) = 3,24 mg/l

Dung tich bé

Thé tich caa bé loc sinh hoc nho giot dugc tinh theo cong thic:

W = (La—Le)XQ _ (167,58-25,14)x400
- N0 550
do thi va cong nghiép - 2014)

=104 m3 Lam Minh Triét, Xt Iy nudc thai
\

Trong do La: Ham luwong BOD cuia nudc thai dau vao
Lt: Ham luwgng BOD cau nudc thai sau khi xir ly
Q: Luu lwong nuéc thai, Q = 400 m3/ngay dém

NO: Ning luc oxi hoa caa bé loc sinh hoc (tinh bang gam oxy trong ngay
dém) trén 1 m3 16p vat liéu loc, 1y theo bang 4.20: NO = 5509 O2/m3.ngay dém

Béang 4.20: Niing Irc oxi héa NO thay doi theo diéu kién nhiét do

Nhict do trung binh | 5 g vei nhiét do cia nuéc thai vé mia lanh (gOs/m®.ngay dém)
nam cua khong khi 150C 200C 250C

15-20 400 450 500

2025 450 500 550

30 500 550 600

Nguon: Lam Minh Triét, X Iy nueéc thai dé thi va cong nghiép — 2014

Dién tich hitu ich cua bé loc sinh hoc duoc tinh theo cong thic:

w 104

F = =—=26m?

Trong d6

Hi+ny 2+2

ni: S6 ngan cua bé sinh hoc, chon n =2

Chiéu cao tong cong cta bé loc sinh hoc nhé giot

Hi: Chiéu cao 16p vat liéu loc, H1 = 1,5 -2 m, chon Hi =2 m
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H=Hi+hy+h3=2+05+05=3m
Trong d6 ha: Khoang céch tir bé mat 16p vat liéu loc dén mép trén cing cua
thanh bé, h, = 0,5 m (Diéu 6.14.4 — TCXD — 51 — 84)
hs: Khoang cach giita 2 day caa bé loc sinh hoc, h3=0,5-1 m. Chon h3=0,5m

DPuong kinh caa bé loc sinh hoc nhé giot

D= |2Eo [22_sgn
s Vs

Déi vai bé loc sinh hoc nhé giot, viéc phan phdi déu nude thai trén bé mat 16p vat
lieu loc 1a diéu hét stc quan trong dé bé loc hoat dong tét. Thong thudng, ddi vai bé loc
sinh hoc c6 dang hinh tron trong mat bang, nuéc thai thuong duoc phan phéi theo hé théng
tudi phan luc (con doi véi bé loc sinh hoc ¢6 dang hinh chir nhat trong mat bang thudng
ding hé théng voi phun)

Trong qua trinh tinh toan can luu ¥ cac quy dinh caia TCXD — 51 — 84, Dicu 6.14.8:

S lugng va duong kinh 16 trong céc dng phan phéi xac dinh theo tinh toan
véi diéu kién toc do nudc chay & dau ng tir 0,6 m/s dén 1,0 m/s

S lugng va duong kinh 16 trong céc ong phan phéi xac dinh theo tinh toan
véi diéu Kién nuée chay ra khoi 16 ¢6 toc d6 khéng nho hon 0,5m/s, duong kinh 16
khong nho hon 10 mm.

e Ap lyc & hé thdng tudi khdng nho hon 0,5

e Céc 6ng phan phéi dat cao hon bé mat 16p vat liéu loc 0,2m

Luu luwong tinh toan cua nudc thai trén 1 bé loc sinh hoc nho giot

Q, = Ymaxs _ 0,02116 = 0,0058 m3/s

ny
Trong d6 Qmaxs: Luu lwong 16n nhat theo gidy, Qmaxs = 0,0116 m3/s
n2: S6 bé loc sinh hoc, na = 2
Puong kinh cua hé théng tudi phan lyc 1y bang
Dt =D - 200 = 5800 — 200 = 5600 mm

Chon bbn ng phan phéi trong hé théng tudi phan lec, duong kinh cua mdi éng dugc
tinh theo cong thuc:

4 4x0,0058
D, = / X0 /X = 0,043 m =43 mm
Ny XTTXV 4XTTX1

Trong d6 nz: S6 6ng phan phdi trong hé thong tudi phan lyc, nz = 4

v: Toc d6 nuée chay ¢ dau éng, v =1 m/s

Q1: Luu lwong tinh toan, Q1 = 0,0058 m3/s

77



Chon Do = 0,05 m. Khi d6 van tdc thuc té tai cac dau ong sé Ia:

4xQ; _ 4x0,0058
nyXmXD3  4X7X0,052

= 0,74 m/s

Ve =

Gia tri ndy thoa méan diéu kién: 0,6 < vi < 1,0 nén chip nhan duoc

S6 15 trén mdi 6ng nhanh phan phéi duoc tinh theo cong thirc:

1 1 x
m= = 5= 3610

)

S6 vong quay cua hé thdng tudi trong mdi phit duoc xac dinh theo cong thirc thyuc
nghiém:

34,8x100x 34,8x109x1,45 \ ,
= € — = 25 vong/phut

mxXdXD¢ 36xX10x5600

Trong d6 r: S6 vong quay trong 1 phut
d: Buong kinh cua 16, 1dy khdng nhé hon 10 mm. Chon d = 10 mm

Q2: Luu luong binh quén trong 1 6ng tudi. Co tat ca 4 ong: Q2=5,8:4 =
1,45 L/s
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CHUONG 5: KHAI TOAN KINH TE

5.1. KHAI TOAN KINH TE PHUONG AN 1

5.1.1. Chi ph/l' cac hang muc xay dung phuong an 1 7 7

Chi phi bé téng cot thep xay dung twong rng véi 1 don vi thé tich lot Iong bé nudc quy
doi la: 1.500.000 VND/m®

Chi phi xay dung nha mai ton khong véach, san phil sita: 2.000.000 VND/m?

Chi phi xay dung nha cap 4, tru bé tdng cbt thép, tudong gach, méi ngéi, ot 1at twong va
san nha: 4.000.000 VNDB/m?

Chi phi ép coc bé tdng cét thép la: 500.000 VND/m?

Bang 5.1: Khai toan chi phi cac hang muc xay dung phwong an 1

A PON _ | PONGIA AN
STT TEN HANG MUC VI | TRISO | (VND/don | SL | ooy (VND)
TINH vi tinh)
Chuan bi mat bang va ép coc
gia 6 nén mong
1 | - Pao mit bang hd m 25 500.000 70 875.000.000
LxWxH=30mx20mx3m
- Ep coc bé tong D300
Bé thu gom - TKO01
- Quy cach
LxWxH=3,5mx2mx3m
- Vit lidu BTCT M250; day bé
2 | day 200mm, thanh bé day m? 21 1.500.000 1 31.500.000

200mm

- Son chdng tham bang diu hic
bén trong 1 16p, bén ngoai phan
¢dt dwong son nudc trang tri

B¢ diéu hoa - TK02

- Quy cach LxWxH
=9,2mx6,1mx4,5m

- Vat liéu BTCT M250; day bé
day 200mm, thanh bé day

3 | 200mm m? 252,54 | 1.500.000 1 378.810.000
- Son chdng tham bang dau héc
bén trong 1 16p, ngoai phan ¢t
am son chéng tham 2 16p, phan
cbt duong son bang son nudce
trang tri

Bé ling 1 - TKO3

- Quy cach
(D/2)?xHxn=(4,3/2)’mx6,8mxmn
- Vit lidu BTCT M250; day bé

> 3

4| oy 200, thinh ke dy m 98,74 | 1.500.000 | 1 148.110.000
200mm ) ) . . )
- Son chong tham bang dau hac
bén trong 1 16p

5 | BE trung gian - TK04 m? 84 | 1500000 | 1 12.600.000

- Quy céch
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LxWxH=3mx1,4mx2m

- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chdng tham bang dau hic
bén trong 1 16p

Bé UASB - TK05

- Quy cach
LxWxH=7mx4mx6m

- Vat liéu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chdng tham bang dau hic
bén trong 1 16p, ngoai phan cot
am son chong tham 2 16p, phan
c¢bt dwong son bang son nudc
trang tri

168

1.500.000

252.000.000

Bé Aerotank - TK06

- Quy cach
LxWxH=7,2mx4mx4,5m

- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chong tham bang dau hic
bén trong 1 16p, ngoai phan cot
am son chdng tham 2 16p, phan
c¢bt dwong son bang son nudc
trang tri

129,6

1.500.000

194.400.000

Bé lang 2 - TKO7

- Quy cach
(D/2)>xHxn=(4,6/2)’mx7mxn
- Vit ligu BTCT M250; day bé
day 200mm, dip vita tao ddc,
thanh bé day 200mm

- Son chéng tham bang dau hic
bén trong 1 16p

116,3

1.500.000

174.450.000

Bé khir trung - TK08

- Quy cach
LxWxH=5,2mx2mx2,5m

- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chéng tham bang dau hic
bén trong 1 16p, phan ngoai cdt
4m son bang son nudc trang tri

26

1.500.000

39.000.000

10

Bé nén bun — TK9

- Quy cach
(D/2)2xHxm=(1,9/2)’mx3,5mxx
- Vit liéu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chéng tham bang dau hic
bén trong 1 16p, phan ngoai cot

9,93

1.500.000

14.895.000
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dwong son bang son nudc trang
tri

Nha diéu hanh

- Quy céch:
LxWxH=4.5mx4mx3m

- Méng, try, ddm BTCT M250
- Tudng xay gach dng day
100mm, trat vira M75, son
nudc trang tri hoan thién 2 mat,
tuong p gach hoa cao dén
1.5m

- Nén vira M75, 6p gach hoa

11

4.000.000 1

72.000.000

Khu cép khi va ép bun

- Quy céch:
LxWxH=5mx3mx3m

- San phu vira M75

- Lam khung thép mdi tén 1
mai

- C6t chdng bang sit tron D60
— D76mm

- Vi kéo V50xV50

- Ton chdng nong day 0.4mm

12

2.000.000 1

30.000.000

TONG CONG

2.222.765.000

5.1.2.

Bang

5.2:

Chi phi thiét bi cho tirng hang muc phuong an 1
Khai toan c4c thiét bi cho phwong an 1

STT

TEN THIET BI

Bom chim beé tiép nhan
Model: TOS100B43.7

B§ sensor pH
Model: 6308PT

XUAT XU

Nhat Ban

Jenco - USA

DPON GIA
(VND)

2 16.000.000

1 15.625.000

THANH TIEN
(VND)

32.000.000

15.625.000

Bom bé diéu hoa
Model: TOS100B43.7

Nhat Ban

2 16.000.000

32.000.000

bia thoi khi tho
Model: PermaCap Medium 3/4"

EDI - USA

48 200.000

9.600.000

May théi khi
Model: RSR — 150

Ong tim

Nhat Ban

VN

2 | 136.633.000

=
=

300.000

273.266.000

300.000

Tam rang cua

VN

500.000

500.000

Bom hut bun
Model: NBG 50-32-125.1/100

Grundfos - VN

2 97.850.000

10.350.000

1 | TAm chén khi 1 VN 4 500.000 2.000.000
2 | TAm chén khi 2 VN 4 500.000 2.000.000
3 T4m hudng dong VN 4 200.000 800.000




Tam ring cua VN 4 500.000 2.000.000
B sensor ap xuét

Model: KEYENCE AP-13S Keyence- VN 1 6.500.000 6.500.000
Dau dot khi Tau 1 3.000.000 3.000.000

Pia thoi khi tinh
Model: FlexAir Threaded Disc 9" EDI - USA 120 374.000 44.880.000
Micro

May thdi khi bé Aerotank .

Mojel: [BKL26 Tohin - VN 2 | 235.670.000 | 471.340.000
B0 sensor DO Jenco - USA 1 | 17.530.000 | 17.530.000

Model: 6309PDTF

Ong tam VN 1 | 300.000 300.000
Tém ring oua VN 4 | 500.000 2.000.000
Bom hijt bin Grundfos-VN | 2 | 97.850.000 | 195.700.000

Model: NBG 50-32-125.1/100

Bom dinh luong Chlorine
Model: Doseuro A-125N-18F

Dseuro - Italy

15.826.000

15.826.000

B(:”)n chira hoa chit chlorine
Bo6n nhya 500 it

Tam rang cua

DPai Thanh - VN

VN

1.200.000

500.000

1.200.000

500.000

Bom truc vit hat bun
Model: B1ID CDQ 4SPA

May ép bun
Model: GETECH SP-500

Puong dng cong nghé

Moyno - USA

98.700.000

365.000.000

400.000.000

197.400.000

365.000.000

400.000.000

Lan can an toan

50.000.000

150.000.000

Hé thdng dién diéu khién
*Vo tu

* Khi cu dién ngoai nhap
* Mang hinh, CPU

* Chuong trinh PLC

* Bién tang

* Cap dién

* Hé théng dén chiéu sang
* Thu 16i

400.000.000

400.000.000

Chi phi nhan cong lip dit thiét b
tai hién truong

800.000.000

800.000.000

Bun sinh hoc kich hoat hé vi sinh

50.000.000

50,000,000

Van hanh kich l}oat, hudng dan
van hanh, chuyén giao cong ngh¢

20.000.000

20.000.000
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Phan tich mau nudc, nghiém thu

10.000.000

10.000.000

TONG CONG

3.531.617.000

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

5.13.

= chi phi xay dung + chi phi thiét bj

=2.222.765.000 + 3.531.617.000 = 5.754.382.000 VND.

Chi phi van hanh phuong an 1

e Chi phi hoa chét xir dung hang ngay theo phuong 4n 1
Bang 5.3: Chi phi hoa chat xir dung hang ngay theo phwong an 1

o TY LE LIEU < GIA XU LY THANH
g | VEEOA HOAT DUNG PONGIA DPON VI TIEN
CHAT iN (VND/Kg)
(4)x(5)
1) (2 3) 4) ®) (6)= —(3) (6)xQ

1 Chlorine 70% 0,0078 35.000 390 156.000
TONG CONG 156.000
e Chi phi dién nang van hanh phuong an 1
Bang 5.4: Chi phi dién ning van hanh phwong an 1
. THOI GIAN .
CONG PIEN NANG
. ] PON ] HOAT T
TT TEN THIET BI SL | HOAT | SUAT o TIEU
VI ) PONG/NGAY S
PONG | (Kw) ) THU/NGAY (Kwh)
Bom bé thu gom N
1 Cai 2 3,7 24 88,8
Model: TOS100B43.7
May théi khi bé diéu hoa .
2 Cai 2 18,5 24 444
Model: RSR - 150
Bom bé diéu hoa .
3 Cai 2 3,7 24 88,8
Model: TOS100B43.7
Bom bé trung hoa ,.
4 Cai 2 3,7 24 88,8
Model: TOS100B43.7
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May thoi khi bé Aerotank .
5 . Cai 2 1 22 24 528
Model: iBK125
Bom hut bun .
6 . Cai 4 2 0,75 24 36
Model: Tsurumi KTV2 -8
Bom dinh lugng Chlorine .
7 Cai 1 1 0,18 24 4,32
Model: A-125N-18F
May ép bun .
8 Cai 1 1 0,75 12 9
Model: Getech NSP-500
Bom rtra bang ép .
9 Cai 1 1 1.4 0,5 0,7
Model:SEG.40.15.2.50B
10 | Trang bi dién chiéu sang Hé 1 1 6 12 12
TONG CONG Kwh 1.360,42
CHI PHI PIEN NANG
PON GIA PIEN (VNB/Kwh) 2.750
THANH TIEN (VND) 3.741.155
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e Chi phi nudc cép, cho tram XLNT phuong an 1
Bang 5.5: Chi phi cap nwéc hang ngay cho phwong an 1

, , , PON PON GIA | THANH TIEN
TT MUC PICH SU DUNG NUOC VI SL (VND/m®) (VND)
1 | Pha hoa chat m3 1 4.000
: . 4.000
2 | Nudc sinh hoat, vé sinh m?3 1 4,000
TONG CONG 8.000

e Chi phi nhin cong van hanh phuong an 1
Bang 5.6: Chi phi nhan céng van hanh phwong an 1

I - - LUONG THANG
TT NHAN CONG SL SO CA LAM (VND/Thing)
Cong nhan k¥ thuat 2 2 6.500.000
2 | Ky su mbi truong 1 1 10.000.000
TONG CONG 23.000.000
CHI PHI NHAN CONG MQT NGAY (VNPD/day) 766.667

Téng chi phi van hanh hang ngay = chi phi héa chat + chi phi dién niang + chi phi nuéc
cap + chi phi nhan cong

156.000 + 3.714.155 + 8.000 + 766.667 = 4.644.822 VND
Chi phi tiéu tén cho xa ly 1 m3 nudc thai Ia:

4.644.822/400 = 11.612 VND/m®
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5.2. KHAI TOAN KINH TE PHUONG AN 2

5.2.1. Chi ph/l' cac hang muc xay dung phuong an 2 7 7

Chi phi bé téng cot thep xay dung twong rng véi 1 don vi thé tich lot Iong bé nudc quy
d6i 1a: 1.500.000 VND/m®

Chi phi xay dung nha mai ton khong véach, san phil sita: 2.000.000 VND/m?

Chi phi xay dung nha cap 4, tru bé tdng cbt thép, tudong gach, mai ngéi, ot 1at twong va
san nha: 4.000.000 VND/m?

Chi phi ép coc bé téng cbt thép 1a: 500.000 VND/m?

Bang 5.7: Khai toan chi phi cac hang muc xay dwng phwong an 2

X PON _ | PONGIA AN
STT TEN HANG MUC VI | TRISO | (VND/don | SL | ooy (VND)
TINH vi tinh)
Chuén bi mit bing va ép coc
gia ¢6 nén méng
1 | - Pao mit bang h6 m 25 500.000 70 875.000.000
LxWxH=30mx20mx3m
- Ep coc bé tong D300
Bé thu gom - TKO01
- Quy cach
LxWxH=3,5mx2mx3m
- Vit lidu BTCT M250; day bé
2 | day 200mm, thanh bé day m3 21 1.500.000 1 31.500.000

200mm

- Son chdng tham bang diu hic
bén trong 1 16p, bén ngoai phan
c¢dt dwong son nudc trang tri

Bé diéu hoa - TK02

- Quy céach LxWxH
=9,2mx6,1mx4,5m

- Vat liéu BTCT M250; day bé
day 200mm, thanh bé day

3 | 200mm m? 252,54 | 1.500.000 1 378.810.000
- Son chéng tham bang dau hic
bén trong 1 16p, ngoai phan ¢t
am son chdng tham 2 16p, phan
c¢dt dwong son bang son nudc
trang tri

Bé ling 1 - TKO3

- Quy cach
(D/2)*xHxn=(4,3/2)?mx6,8mxx
- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chéng tham bang dau hic
bén trong 1 16p

m3 98,74 1.500.000 1 148.110.000

Bé trung gian - TK04

- Quy cach
LxWxH=3mx1,4mx2m

- Vit lidu BTCT M250; day bé

m? 8,4 1.500.000 1 12.600.000
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day 200mm, thanh bé day
200mm

- Son chdng tham bang dau hic
bén trong 1 16p

Bé UASB - TK05

- Quy cach
LxWxH=7mx4mx6m

- Vit lisgu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chong tham bang dau hic
bén trong 1 16p, ngoai phan cdt
am son chdng tham 2 16p, phan
c¢dt duong son bang son nudc
trang tri

168

1.500.000

252.000.000

Bé loc sinh hoc - TK06

- Quy cach
(D/2)>xHxn=(5,8/2)’mx3mxn
- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chdng tham bang dau hic
bén trong 1 16p, ngoai phan cbt
am son chong tham 2 16p, phan
c¢dt duong son bang son nudc
trang tri

79,26

1.500.000

237.780.000

Bé liang 2 - TKO7

- Quy cach
(D/2)>xHxn=(4,6/2)’mx7mxn
- Vit lidu BTCT M250; day bé
day 200mm, dip vira tao ddc,
thanh bé day 200mm

- Son chdng tham bang dau hic
bén trong 1 16p

116,3

1.500.000

174.450.000

Bé khir trung - TK08

- Quy cach
LxWxH=5,2mx2mx2,5m

- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chdng tham bang dau hic
bén trong 1 16p, phan ngoai cot
4m son bang son nudc trang tri

26

1.500.000

39.000.000

10

Bé nén bun — TK9

- Quy cach
(DI2)*xHxn=(1,9/2)?mx3,5mxx
- Vit lidu BTCT M250; day bé
day 200mm, thanh bé day
200mm

- Son chéng tham bang dau hic
bén trong 1 16p, phan ngoai cbt
duong son bang son nudc trang
tri

9,93

1.500.000

14.895.000

87




11

Nha diéu hanh

- Quy céch:
LxWxH=4.5mx4mx3m

- Méng, try, ddm BTCT M250
- Tuong xay gach dng day
100mm, trat vira M75, son
nudce trang tri hoan thién 2 mat,
tuong Sp gach hoa cao dén
1.5m

- Nén vita M75, 6p gach hoa

4.000.000 1

72.000.000

12

Khu cép khi va ép bun

- Quy céch:
LxWxH=5mx3mx3m

- San phu vira M75

- Lam khung thép mai tén 1
mai

- Cot chdng bang sit tron D60
—D76mm

- Vi kéo V50xV50

- Tén chong nong day 0.4mm

2.000.000 1

30.000.000

TONG CONG

2.266.145.000

5.2.2.
Bang 5.8:

Chi phi thiét bi cho tirng hang muc phuong an 2
Khai toan céc thiét bi cho phwong an 2

STT

Bom chim beé tiép nhan
Model: TOS100B43.7

TEN THIET BI

B¢ sensor pH

XUAT XU

Nhat Ban

DPON GIA
(VND)

2 16.000.000

THANH TIEN
(VND)

32.000.000

Model: NBG 50-32-125.1/100

1| Model: 6308PT Jenco-USA | 1 | 15.625.000 | 15.625.000
2 fﬂ‘gnc}e'f:é%ésulggg 137 Nhat Ban 2 | 16.000.000 | 32.000.000
3 f}g&g?ipkehrirgggap Vedium 3/a" EDI-USA | 48 | 200.000 9.600.000
5 mz;ﬁééé‘g_ 150 Nhat Ban 2 |136.633.000 | 273.266.000
(Tko3[ ~~~~~~ BELANGT ]
1 | Ongtam VN 1 300.000 300.000
T4m ring cua VN 500.000 500.000
3 | Bomhit bun Grundfos-VN | 2 | 97.850.000 | 10.350.000

1 | Tam chan khi 1 VN 4 500.000 2.000.000
2 | Tam chén khi 2 VN 4 500.000 2.000.000
3 | Tdm huéng dong VN 4 200.000 800.000

4 | Tam ring cua VN 4 500.000 2.000.000




B0 sensor ap xuat
Model: KEYENCE AP-13S

Keyence- VN

6.500.000

6.500.000

Pau dbt khi

Vat liéu loc
ba cuc, da ong, cudi 16n

Tau

106

3.000.000

950.000

3.000.000

100.700.000

He¢ thong tudi phan lyc

335.450.000

670.900.000

Ong tam VN 1 300.000 300.000
Tém ring oua VN 4 | 500.000 2.000.000
Bom hijt bin Grundfos-VN | 2 | 97.850.000 | 195.700.000

Model: NBG 50-32-125.1/100

Bom dinh luong Chlorine
Model: Doseuro A-125N-18F

Dseuro - Italy

15.826.000

15.826.000

B(:”)n chira hoa chat chlorine
Bo6n nhya 500 it

Tam rang cua

DPai Thanh - VN

VN

1.200.000

500.000

1.200.000

500.000

Bom truc vit htt bun
Model: B1D CDQ 4SPA

May ép bun
Model: GETECH SP-500

Moyno - USA

98.700.000

365.000.000

197.400.000

365.000.000

Puong dng cong nghé VN -- |1 400.000.000 | 400.000.000

Lan can an toan VN -- 50.000.000 150.000.000

Hé thdng dién diéu khién

*Votu

* Khi cu dién ngoai nhap

* Mang hinh, CPU

* Chuong trinh PLC - -- | 400.000.000 | 400.000.000

* Bién tang

* Céap dién )

* H¢ thong den chicu sang

* Thu I6i

Chi phi nhan cong Iap dt thiet bi 800.000.000 | 800.000.000

tai hién truong

Bun sinh hoc kich hoat hé vi sinh VN -- 50.000.000 50,000,000

Van hanh kich hoat, huéng dan - | 20.000.000 | 20.000.000

van hanh, chuyén giao cong ngh¢

Phan tich mau nudc, nghiém thu -- 10.000.000 10.000.000
TONG CONG 3.769.467.000
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Tong chi phi dau tu xay dung tram xir 1y nude thai truéc thué theo phuong an 2

5.2.3.

= 2.266.145.000 + 3.769.467.000 = 6.035.612.000 VND.

= chi phi xay dung + chi phi thiét bj

Chi phi van hanh phuong an 2

e Chi phi hoa chat xir dung hang ngay theo phuong an 2
Bang 5.9: Chi phi héa chat xir dung hang ngay theo phwong an 2

. TV LE LIEU ‘ GIAXU LY THANH
str | TENHOA HOAT DUNG PONGIA DON VI TIEN
CHAT iN VND/K;
TINH (Kg/m?) ( 2 (VND/m®) (VND/DAY)
(D x(S)
) ) ©) (4) (®) (6)= 3 (6)xQ

1 Chlorine 70% 0,0078 35.000 390 156.000
TONG CONG 156.000
e Chi phi dién nang van hanh phuong an 2
Bang 5.10: Chi phi dién ndng van hanh phwong an 2
. THOI GIAN o
CONG DPIEN NANG
" , PON R HOAT T
TT TEN THIET BI SL | HOAT | SUAT o TIEU
: VI - PONG/NGAY -
’ PONG | (Kw) ’ ) THU/NGAY(Kwh)
Bom bé thu gom N
1 Cai 2 3,7 24 88,8
Model: TOS100B43.7
May théi khi bé diéu hoa B
2 Cai 2 18,5 24 444
Model: RSR - 150
Bom bé diéu hoa .
3 Cai 2 3,7 24 88,8
Model: TOS100B43.7
Bom bé trung hoa ..
4 Cai 2 3,7 24 88,8
Model: TOS100B43.7
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5 | Bdng co xoay ly tim Cai 1 1 6,8 24 360
Bom hut bun .
6 ) Cai 4 2 0,75 24 36
Model: Tsurumi KTV2 — 8
Bom dinh luong Chlorine .
7 Cai 1 1 0,18 24 4,32
Model: A-125N-18F
May ép bun .
8 Céi 1 1 0,75 12 9
Model: Getech NSP-500
Bom rtra bang ép ..
9 Cai 1 1 14 0,5 0,7
Model:SEG.40.15.2.50B
10 | Trang bi dién chiéu sang Hé 1 1 6 12 72
TONG CONG Kwh 995,62
CHI PHI PIEN NANG
PON GIA PIEN (VNB/Kwh) 2.750
THANH TIEN (VND) 2.737.955
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e Chi phi nudc cap cho tram XLNT phuong an 2
Bang 5.11: Chi phi cap nwéc hang ngay cho phwong an 2

, , , PON PON GIA | THANH TIEN
TT MUC PICH SU DUNG NUOC VI SL (VND/m®) (VND)
1 | Pha hoa chat m3 1 4.000
: . 4.000
2 | Nudc sinh hoat, vé sinh m?3 1 4,000
TONG CONG 8.000

e Chi phi nhan cong van hanh phuong an 2
Bang 5.12: Chi phi nhéan cdng van hanh phwong an 2

I - - LUONG THANG
TT NHAN CONG SL SO CA LAM (VND/Thing)
Cong nhan k¥ thuat 2 2 6.500.000
2 | Ky su mbi truong 1 1 10.000.000
TONG CONG 23.000.000
CHI PHI NHAN CONG MQT NGAY (VNPD/day) 766.667

Téng chi phi van hanh hang ngay = chi phi héa chat + chi phi dién niang + chi phi nuéc
cap + chi phi nhan cong

156.000 + 2.737.955 + 8.000 + 766.667 = 3.668.622 VND
Chi phi tiéu tén cho xa ly 1 m3 nudc thai Ia:

3.668.622/400 = 9.172 VND/m?
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KET LUAN VA KIEN NGHI

1. KET LUAN
Pé tai “Tinh toan thiét ké hé thong xir 1y nudc thai cho nha may bia Viét Tiép, tinh Long
An, quy mé 25.000.000 lit bia/nim, cong suat 400 m3/ngaydém” thyuc hién noi dung sau:

- Xt ly duge ngudn nude thai cb6 ham luong chét hitu co, BOD va COD cao trude khi
thai ra nguon tiép nhan.
- Khong lam 6 nhiém dén nguon tiép nhan ciing nhu méi trudng xung quanh.
- Tir chit lugng nude ngudn da danh gia cac chi tidu can xtr Iy va dua ra day chuyén
xtr Iy phit hop vé mit ki thuat va kinh té.
- Tinh toan va thiét ké chi tiét cac cong trinh don vi trong day chuyén xt Iy dé xuét.
2. KIEN NGHI
Dé tram xt 1y khi di vao van hanh dat chat luong cao, nén luu y mot s6 van dé sau:

- Sau khi xay dyng hoan tat, nuéc phai dugc kiém nghi¢m dat tiéu chuin méi duge
dua vao st dung.

- Nhan vién van hanh nha may phai dugc dio tao vé mit chuyén mon

- Cong ty can tuan thu nghiém ngit cac quy dinh van hanh cta hé thong xir 1y dé chat
lugng nudce luon on dinh va dam bao tudi tho cua cong trinh.

- Trdng thém cay xanh tao canh méi trudng tai khu vuce hé théng xir Iy nude thai.

- Can kiém tra chat luong nudc dinh ky nham dam bao chét lugng nudc thai ra ngudn
tiép nhan 1a dat yéu cu xa thai. Thuong xuyén kiém tra qua trinh lam viéc cia hé thong dé
¢6 su ¢d kip thoi khic phuc.
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PHU LUC
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