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LOI CAM ON

Loi dAu tién, em xin gui 101 cdm on chan thanh dén cod Tran Thi Kim Anh, la
ngudi da truc tiép hudng dan cling nhu tin tinh chi bao, truyén dat kién thirc va nhiing
kinh nghiém quy bau cho em trong sudt khoang thoi gian em thuc hién do an tot

nghi¢p nay.

Em xin giri 101 cam on dén quy thiy c6 trong bd moén Coéng nghé K thuit Moi
truong — khoa Cong nghé Héa hoc va Thuc pham - trudng Pai hoc Su pham K¥ thuét
thanh phd HO Chi Minh d tan tinh hudng dan, truyén dat nhimg kinh nghiém quy bau
cho em trong sudt qua trinh em hoc tap tai truong.

Em ciing xin cam on dén tat ca nhitng nguoi di bang cach nay hay cach khac giup
d& em trong viéc thue hién dd 4n tot nghiép va trong qua trinh hoc tap tai truong.

Mic du em dé nd luc hét stc nhung véi kién thirc con han ché, kinh nghi¢ém con it
va thoi gian khong cho phép, chic chin khong thé tranh khoi nhitng thiéu sot. Rat
mong quy thay co chi dan, giup d& dé em c6 thé hoan thién, 1ap diy khoang trong
kién thirc ctia minh.

Em xin chdn thanh cam on!

Tp.HCM, thang 8 nam 2019
Sinh vién

Hoang Khanh



TOM TAT

Dét nhudém 1a nganh c6 truyén thong lau doi, dong vai trd quan trong trong doi
sdng ctia nguoi dan ciling nhu trong co cu kinh té cta nude ta. Bén canh nhitng loi
ich to 16n ma nganh dét nhudm mang lai thi hau qua ctia 6 nhiém méi trudng do nudc
thai dét nhudém tao ra ciing dang dugc quan tdm khi nén khoa hoc k§y thuit ngay cang
phat trién.

Cung voi1 hién trang 6 nhiém moéi truong dang bado dong, su suy gidm tang nudc
ngot va 6 nhiém ngudn nudc ngam thi viéc tan dung nude thai cho muc dich tai sur
dung ciing 1a van dé can thiét.

Luan van nay chi 1a cong trinh thiét ké quy moé nho hé théng xtr 1y nudc thai cho
muyc dich sir dung ciia nha may Delta Galil — Binh Dinh cong suit 1000 m*ngay dém.

Luan van gdm 7 chuong;
Chuong: M¢ dau
Chuong 1: Téng quan vé nganh dét nhudém
Chuong 2: Cac phuong phap xir Iy nudc thai dét nhudm
Chuong 3: Dé xuét phuong an xir Iy
Chuong 4: Tinh toan thiét ké
Chuong 5: Dy toan chi phi dau tu va van hanh

Chuong: Két luan va kién nghi



LOI CAM POAN

To6i tén 1a HOANG KHANH, la sinh vién khoa 2015-2019 chuyén nganh Céng
Nghé K§ Thuat M6i Truong, ma s sinh vién: 15150083. Téi xin cam doan: do &n tbt
nghiép nay la céng trinh nghién cuu khoa hoc thuc su cua ban than t6i, duwoc thuc
hién dudi sy huéng dan cua TS. Tran Thi Kim Anh.

Céc thong tin tham khao trong dé tai nay duoc thu thap tir nhitng nguén dang tin
cdy, da duoc kiém chung, dugc cong b rong rii va duoc tdi trich dan ngudn géc rd
rang ¢ phan Danh muyc tai liéu tham khao. Cac két qua nghién ciru trong d6 an nay la
do chinh tdi thuc hién mot cach nghiém tdc, trung thuc va khdng tring 13p véi cac dé
tai khac.

Téi xin dugc lay danh du va uy tin cia ban than dé dam bao cho 161 cam doan nay.

TP.HG Chi Minh, thang 8 ndm 2019

Sinh vién thuc hién

Hoang Khanh
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DANH MUC CHU VIET TAT

BOD: Nhu ciu oxy sinh hoa (Biological Oxygen Demand)
COD: Nhu ciu oxy héa hoc (Chemical Oxygen Demand)
DO: Oxy hoa tan (Dissolved Oxygen)

SS: Can lo ltrng (Suspended solids)

TCVN: Tiéu chuan Viét Nam

QCVN: Quy chuan Viét Nam

BYT: Boy té

BTNMT: B¢ Tai Nguyén va Moi Truong

USD: Do la My (United States Dollar)

AOX: Hop chét halogen hitu co dé hap phu

(Halogenated Organic Compounds)

UBND: Uy ban Nhén dan



CHUONG: MO PAU



CHUONG: MO DAU
1. Tinh cAp thiét ciia dé tai

Hién nay, dan sé ting nhanh thi nhu cau vé may mic cling véi yéu cau vé viéc 1am
khién cho nganh dét may & nuéc ta phét trién nhanh chéng. Dét may ¢ nudc ta 1a mot
nganh cong nghiép c6 mang ludi san xuét trén quy mé qudc gia, rat nhidu mit hang,
chung loai. Trong nita dau nim 2018, kim ngach xuét khdu hang dét va may mic wdc
dat trén 13.4 ti USD, ting 13.8% so v&i cung ky nim 2017. Trong nhiéu nim trd lai
day, nganh dét may & nudc ta ¢ nhimg budc tién vuot bac va vuon 1én 1a mét trong 5
nudc san xuat, xuat khau dét may 16n nhat thé giéi.

Bén canh nhitng dong gop to 16n cho nén kinh té thi nganh dét may ciing dua dén
nhitng van dé cap thiét vé moi trudng, d6 1a luong nudc thai rat 16n cing véi mie do
6 nhiém phtc tap, kho xir ly. Yéu cau xir Iy nudc thai dét nhudém trudce khi thai ra moi
truong 13 can thiét duoc quan tdm vi nude thai dét nhuom khong nhitng mang nhiing
chat 6 nhiém kho xir 1y, khé phan giai trong mdi truong ty nhién ma né con chia
nhiéu chat doc hai gdy anh huéng dén su sinh trudng va phat trién cia cac loai sinh

vat. Nguy co mét can bang sinh thai do nudc thai dét nhudém 1a rat cao.

Hon nita, ngdy nay ngudi ta di va dang san xuat ra rat nhiéu loai vai, trang phuc
v6i nhiéu chat liéu khac nhau 1am cho ham luong BOD, COD trong nudc thai dét
nhudm réat cao, c6 khi COD trén 6000 mg/l, dd mau trén dudi 1000 Pt-Co va ham
luong SS ¢6 thé 1én dén 2000 mg/1.

Ké tir khi Viét Nam gia nhap T6 chirc thuong mai thé gigi WTO, nhiéu hiép dinh
thuong mai da phuong va song phuong da dugc ky két. Bic biét 1a Hiép dinh ddi tac
kinh té chién lugc xuyén Thai Binh Duong - TPP di dua nganh dét may cua nudéc ta
dung trudc nhimg co hoi cling nhu khong it nhitng thach thic to 16n dé phat trién. Va
phét trién bén viing 1a muc tiéu ma nganh dét may Viét Nam huéng t6i trong tuong
lai. Song bén canh d6, van dé 6 nhiém moéi truong do nude thai dét nhudm & nudc ta
cling dang & muc bao dong. R4t nhidu ngudn nudc xung quanh khu vic c6 nha may
dét nhudm bi 6 nhiém nang né do hé théng xu 1y nudc thai cua hau hét cac nha may
dét nhuom nay van chua duge dam bao. Yéu cau dat ra 1a phai co6 h¢ théng xur Iy nude
thai dét nhudm dat yéu cau xa thai dé dam bao méi trudng khong bi 6 nhidm va co thé

tan dung ngudn nudc thai ra cho cac muc dich tai st dung khac.

Chinh vi nhitng yéu cau hét sirc cap thiét d6, em quyét dinh chon dé tai luan van:



“Thiét ké tram xi Iy nwdc thii dét nhuém cho muc dich sir dung ciia nha mdy
Delta Galil — Binh Dinh céng sudt 1000 m3/ngay dém” .

2. Muc tiéu ciia dé tai
Tinh toan, thiét ké hé théng xir Iy nuéc thai dét nhudm cho muc dich str dung cua
nha may Delta Galil — Binh Pinh cong sudt 1000 m*/ngay dém dat tiéu chuin QCVN
13:2015/BTNMT va nudc thai ¢6 thé duoc tai st dung cho cac muc dich khiac nhau
(dat QCVN 02:2009/BYT).
3. Phwong phap nghién ciru
- Phuong phép thu thap s liéu
- Phuong phép phan tich va tong hop 1y thuyét
- Phuong phép phan loai va hé thong hoa 1y thuyét
- Phuong phap xtr 1y s6 liéu
4. Y nghia thuec tién ciia dé tai
Hién nay, khi x4 hoi ngay cang phat trién thi nhu cdu vé may mac ngay cang dugc
quan tdm chu trong cing voi qua trinh hoi nhap kinh té quéc té di va dang thuc day
nganh dét va may mic & nudc ta phat trién nhanh chéng. Ngoai nhirng co hoi ma
nganh dét mang lai thi yéu cau vé xu 1y dat chuan nudc thai dét nhudém ciing 13 van dé
can duoc thuc hién triét dé va tan dung nudc thai dét nhudém sau xir 1y cho cac muc
dich st dung khac nhau.
5. Giéi han ciia dé tai
Chi dé xuat, thiét ké tram xur Iy nudc thai nganh dét nhuém cho muc dich st dung
cia nha may Delta Galil — Binh Pinh c6ng suit 1000 m®ngay dém dat QCVN
13:2015/BTNMT (cot A) v6i cac thong sé dau vao nhu sau:
pH=9.5
BODs = 1050 (mg/l)
COD = 1500 (mg/l)
TSS =480 (mg/l)
Do mau =750 (Pt — Co)
Fe =7.5 (mg/l)



CHUONG 1:

TONG QUAN VE NGANH DET
NHUOM



CHUONG 1: TONG QUAN

1.1. TONG QUAN VE DET NHUOM
1.1.1. Tinh hinh phét trién

Trong nhitng ndm qua, nganh dét may luén 1a mét trong nhitng nganh xuét khau
chu lyc cua nuéce ta. Véi kim ngach xuat khau hang ti USD va ning lyc san xuat 16n
da tao ra hang triéu co hoi viéc lam cho nguoi lao dong.

Tinh dén nam 2018, nudc ta c6 hon 5000 doanh nghiép dét may Ién nho véi hon
2.85 tri¢u lao dong. Kim ngach xuat khau nam 2018 13 36 ty d6 la My, tang 16,01 %
S0 Vi nam 2017. Muc tiéu cta ndm 2019 du tinh kim ngach xuét khau 1a 40 ty USD.
Thang du thuong mai toan nganh dat khoang 20 ty USD.

(Nguén: Hiép hgi dét may Viét Nam — VITAS).

Giai doan 2016 dén 2020: téc do tang truong vé gia tri san xuat cong nghiép toan
nganh udc dat 12% dén 13%/nam, trong d6 nganh dét ting 13% dén 14%/nam, nganh
may ting 12% dén 13%/nam. Tang truong xuat khau dat 9% dén 10%/nam. Ting
treong thi truong noi dia dat 10% dén 12%/nam.

Du doan trong nhitng nam téi, dét may van sé tiép tuc phat trién manh, giir vai tro
chu dao trong nén kinh té quéc dan.

1.1.2. Toéng quan vé nwéc thai dét nhudm
1.1.2.1. Cob6ng nghé dét nhugom

Thong thuong, dét nhuom gdm cac qua trinh sau: kéo soi, dét vai, nhuém hodc in
hoa. Trong do:

- Kéo sgi: Lam sach nguyén li¢u, chai, kéo soi, ho sgi. HO soi thuong dung la hd
tinh bot, tinh bot bién tinh véi Amilaza, PVA (polyvinylalcol), polyacrylate véi
so1 nhan tao.

- Dét vai: Pan cac sg¢i vai ngang doc dé tao thanh tim vai. Sau d6 gili hd béng
xut hoac b%lng enzyme amilaza (c6 dung mubi hodc axit phu tro), niu vai, 1am
bong, tiy trang. Tay tring thudng dung natri clorit (NaClO,), nitrat hypoclorit,
H,0, cung véi cac chét phu trg. Cac chit téy chtra clo thuong lam tang ham
luong AOX (hop chit halogen hitu co dé hap phu) trong nuéc thai. Cac chat
nay trong d6 cé triclometan gdy ung thu. Dung H,0, dé giam doc tinh nudc
thai dét nhuom.

- Nhuom, in hoa: La mQt qua trinh phuc tap, thuong sir dung nhiéu loai hoa chat

1am cho tinh chét nudc thai cang phire tap hon.

Nguyén liéu truc tiép cuia dét nhudm 12 cac loai soi, c6 ba loai soi chinh:



- Spi cotton (sgi tw nhién): Pugc dét tir soi cua cay bong vai, co dic tinh hat am
cao, thdm hat mé héi, x6p, bén trong moi truong kiém, phan huy trong moi truong
axit. Mt hang nay thich hop véi moa hé néng. Tuy nhién soi con 1an nhiéu tap chat
nhu sap, mai bong va dé& nhau. Do vay can xt ly ki truéc khi nhuom.

- Spi tong hop PE (polyester): Duogc tong hop tir than d4, dau mo, khi dbt. Soi
PE c6 dic tinh nhe, khé bat bui, d6 bén cao, it nhau nat, bén véi acid nhung kém bén
véi kiém.

- Spi pha PECO (PE + COTTON): Dét bang soi pha theo ti 1& 65% soi polyester
va 35% soi bong cotton duoc vai KT, gabardine, soire ¢6 dugce wu diém cua hai loai
vai PE va Cotton. Vai PE: bén, khong nhau, vai Cotton: hat am tét, mic thoang mat.
Soi polyeste la sgi hoa hoc dang cao phén tir dugc tao thanh tir qua trinh tong hop hitu
co, hut am kém, ctiing bén & trang thai uwét xo. Tuy nhién kém bén véi ma sat nén loai
vai nay thudng duoc tron chung véi cac loai xo khac. Sgi nay bén véi axit nhung kém
bén vai kiém. Soi pha PECO duoc pha ché dé khac phuc cac nhuoc diém cua soi
polyeste va cotton.

Quy trinh cac cong doan chinh cta dét nhuom:



Soi bong ---> Kéo soi, chai
\2
Nuéc, tinh bot ---> Ho soi | __> Nudc thai chira hd
tinh bot
Vv
Dét vai
v
Enzyme, NaOH ---> Giii hd L - > Nudc thai chira hd
tinh bot
\ 4
Nuoc, NaQH, hoa _.. NAu --->  Nudc thai
chat
A4
Nuéc, H2S04, chat™~~~> Xu ly acid, giat  |--> Nudc thai
Nuéc, H2504, chit —— N o
giit thy Tay trang Nudc thai
. \ 4
Nuac, H2894, chat ——_——D> Glét L - > Nudc thai
giat tay
A4
Hoa chit, NaOH ---> Lambong  (-->  Nuyéc thai
\
Dung dich nhugpm ----> Nhuom, in ----> Dung dich nhuom
7 A - A A4
Nudc, chat giattay, ___ Giat RN Nudc thai
H2S04
A4
Hoi nuéc, ho. hoa chat ----> | Ving khé, can lang [--> Nuéc thai

Hinh 1.1. Quy trinh cong nghé cua nganh dét nhugm

- Lam sach nguyén lidu: Banh tung, tron déu dé loai bo cac tap chat tu nhién nhu
bui, dat, c6 rac. Sau dé, nguyén liéu s& duoc 1a sach va thu dugc dudi dang cac tim
bong phang.

- Chdi, kéo sei: Cac soi bong duoc chai thanh cac soi song song sau d6 duoc kéo
thanh céc soi thd xoin dé giam kich thudc va ting do bén.



- Ho soi: Ddi véi soi bong st dung hd tinh bot va tinh bot bién tinh, dbi véi soi
nhan tao su dung PVA (Polyvinylancol), polyacrylat. Muc dich cta qua trinh nay la
tao mang hd bao quanh soi, ting d6 bén, do boi tron va do bong cua soi dé tién hanh
dét.

- Dét vdi: Két hop céc soi ngang va soi doc dé hinh thanh cac tim vai.

- Giii hé: St dung axit (dung dich axit sunfuric 0.5%) hozc enzyme amilaza (1%
enzym, mudi va cac chat ngam) dé tach phan ho con lai trén tim vai.

- Ndu vdi: Loai trir phan hd con lai va cac tap chat thién nhién bam vao soi va
tach dau ma. Sau khi nau, vai c6 d6 mao din, kha ning thdm nudc, hap thu hda chit,
thuéc nhudém cao hon, vai mém mai va dep hon. Vai duoc nau trong dung dich kiém
va cac chat tay giat o 4p suat cao (2 - 3 at) va & nhiét do cao (120 - 130°C ). Sau do,
vai dugc giat nhiéu lan.

- Lam bong vdi: Muc dich lam cho s¢i cotton trrong nd, lam tang kich thudc cac
mao quan giita cac phan tir lam cho xo sgi tro nén xop hon, dé thim nudc hon,
boéng hon, ting kha ning bat mau thudc nhuém. Lam boéng vai thong thudng bang
dung dich kiém (NaOH) c6 nong do tir 280 dén 300g/l, ¢ nhiét do thap 10
- 20°C . sau d6 vai duoc giat nhiéu lan. B4i véi vai nhan tao khong can lam bong.

- Tay trang: Lam cho vai sach mau, sach cac vét dau md va lam cho vai dat 4o
trang ding theo tiéu chuan dat ra. Chat tay trang thuong dung NaClO, NaClO,, H,0,
cling c4c hoa chat phu tro khac dé tao méi truong. Néu sir dung H,0, tuy gia thanh
san pham cao hon nhung khong anh huong téi moi trudng sinh thai. Nudc thai chi
yéu chira kiém du va cac chat hoat dong bé mat. Néu sir dung cac chat tay chaa Clo:
gia thanh thap hon nhung tao ra ham lugng AOX (hop chat halogen hitu co dé hap
phy) trong nudc thai. Cac chat nay kha niang gy ung thu va anh huong toi méi truong
sinh thai.

- Nhugm vai: Pay 1a cong doan phuc tap, st dung nhiéu loai thubc nhuém va hoa
chat dé tao mau sic khac nhau cho vai. Thudc nhuom cé nhiéu loai nhu: truc tiép,
hoan nguyeén, Iuu huynh, hoat tinh...ton tai ¢ dang tan hay phan tan trong dung dich.

- In hoa: Tao cac van hoa, c6 mot hay nhiéu mau trén nén vai tring hoic vai
mau. Ho in 13 c4c loai thuéc nhudém & dang hoa tan hay pigment dung méi. Ho in hoa
la ho tinh bot dextrin, natrialginat, hd nhil twong hay hd nhii hoa téng hop. Sau nhuém
va in, vai dugc giat lanh nhiéu l1an. Phan thuéc nhuém khdng gin vao vai va cac hoa
chét s& di vao nudc thai.

- Vang khé, hoan tdt: Muc dich 6n dinh kich thuéc cua vai va 6n dinh nhiét.
Trong d6 st dung mot s hoa chat chdng nhau, chat l[dam mém va hda chit nhu
metylic, axitaxetic, focmandehit.



1.1.2.2.  Nhu ciu vé nwéc cip va lwong nwéc thai ra trong dét nhuém

Nudc thai dét nhuém nhin chung rat phirc tap va da dang, da c6 hang trim loai hoa
chat dic trung nhu pham nhuom, chat hoat dong bé mat, chat dién ly, chat tao mai
truong, tinh bot men, chat oxy hoa...duoc dua vao sir dung. Trong qué trinh san xuat,
lwong nuéc thai ra 12-300 m3/tan vai, chii yéu tir cong doan nhudém va niu tiy. Nudc
thai dét nhudom cé d6 mau, pH, chét lo lang, BOD, COD, nhiét do déu vuot qué tiéu
chuan cho phép xa vao ngudn tiép nhan.

Cong nghé dét nhuém sir dung nude kha 16n: tir 12 dén 65 lit nudc cho 1 mét vai
va thai ra tir 10 dén 40 lit nudc.

Nudc dung trong nha may dét phan bb nhu sau:

- San xuat hoi nuéc: 5.3%

- Lam mat thiét bi: 6.4%

- Phun mu va khtr bui trong cac phan xuong 7.8%

- Nudc dung trong cac cong doan cong nghé: 72.3%

- Nudc vé sinh va sinh hoat: 7.6%

- Phong hoéa va cho cac viéc khac 0.6%

Nudc thai tir cdng nghiép dét ciing rat da dang va phuc tap, nhu cau nuée cho cong
nghiép dét ciing rat Ion. Tur d6 lwong nudc thai tir nhitng cong nghé nay ciing rat
nhicu.

Hang len nhuom, dét thoi 1a: 100 - 240 m3/tén

- Hang vai bong, nhuom, dét thoi: 50 - 240 m®/tén, bao gdm:
+ Hb sgi: 0.02 m®
+ Néu, giii hd tiy: 30 - 120 m*
+ Nhuom: 50 - 240 m®

- Hang vai bong in hoa, dét thoi la 65 - 280 m*/tan, bao gom:
+ Ho soi: 0.02 m®
+ Giil hd, ndu tay: 30-120 m*
+ Insay: 5-20 m®
+ Giat: 30-140 m°

- Khan len mau tir soi polycrylonitrit 1a 40-140 m®/tin, bao gom:
+ Nhuom soi: 30-80 m®
+ Giat sau dét: 10-70 m*

- Vai trang tir polyacrylonitrit 1a 20-60 m®



(Nguson: Nguyén Puc Lugng, 2003, Cong nghé sinh hoc méi truong — Tap 1 Cong
nghé xit 1y nueéc thai, NXB Pai Hoc Quéc Gia TP.HCM, trang 398)

1.1.2.3. Céc chit 6 nhiém trong nwéc thai dét nhuém

Céc chat 6 nhiém trong nudc thai dét nhuém nhiéu va rat phic tap. Thudc nhuom
la mot trong nhitng chét dwoc st dung nhiéu trong dét nhuém va rat khé xi Iy vi tinh
chét da dang, phu thudc vao loai vai, cdng nghé va d6 mau yéu cau,. ..

a. Thubc nhuém

Mot sé loai thudc nhuom thdng dung thuong duoc sir dung nhur:

- Pigment: La mot s6 thudc nhuém hiru co khong hoa tan va mot s6 chat vo co c6

mau nhu cac boxit va mudi kim loai. Théng thuong Pigment dugc ding trong in
hoa.

- Thuéc nhugm Azo: Loai thuéc nhuom nay hién nay dang duoc san xuat rat nhiéu,
chiém trén 50% luong thudc nhuom. Pay 1a loai thuéc nhuém cé chira mot hay

nhiéu nhom Azo: -N = N-, n6 c6 cac loai sau:

Thuéc nhugm phan tan: 1a nhitng hop chat mau, khong tan trong nuwdc nén
thuong nhuém cho loai sgi tdng hop ki nudéc.

Thudc nhugm hoan nguyén: 1a nhitng hop chat mau hiru co khong tan trong
nudc, ¢6 dang R=C=0. Khi bi khir s& tan manh trong kiém va hap thu manh
vao soi, loai thudc nay ciing dé bi thuy phan va oxy hoa vé dang khong tan ban
dau.

Thudc nhugm bazo: 12 nhitng hop chat mau c6 ciu tao khac nhau, hau hét Ia
cac mudi clorua, oxalate hoac mubi kép cua cac bazo hiru co. Khi axit hoa tan,
chuing phan ly thanh cac cation mang mau va anion khéng mang mau.

Thuoc nhugm axit: khi hoa tan trong nudc, bat mau vao xo trong méi trudng
axit. Thudc nay thuong dung dé nhuém len va nhuom truc tiép (1a nhitng hop
chat mau hoa tan trong nudc, ¢6 kha ning tu bat mau vao xo xenlulézo nho céc
lyc hap phu trong méi truong trung tinh hoac kiém).

Thudc nhugm hogt tinh: 12 nhitng hop chat mau ma trong phan tir c6 chira cac
nhom nguyén ti ¢d thé thuc hién cac méi lién két hoa tri véi xo.

- Thuoc nhugm heu huynh: La nhitng hop chat mau khong tan trong nuwéc va mot sb

dung mdi hiru co tan trong méi truong kiém. Chung dugc st dung rong rai trong

cdng nghiép dét dé nhuom vai tir xo xenlulo, khong nhudém duoc len va to tam vi
dung dich nhuém c6 tinh kiém manh.

Pham vi sir dung thuéc nhudm:
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Thudc nhuoém trong dich nhuom cé thé ¢ dang hoa tan hay phan tan, va mai loai
thudc nhuom khéc nhau sé thich hop cho tirng loai vai khac nhau. Dé nhuém vai tir
nhitng nguyén liéu wa nude, nguoi ta ding thudc nhudm hoa tan trong nudc. C4c loai
thudc nhuém nay sé khuéch tan va gan mang vao xo soi nhd cac luc lién két hoa ly
(thudc nhudm tryc tiép), lién két ion (thuéc nhudom axit, bazo), lién két ddng hoa tri
(thuéc nhudm hoat tinh). Con dé nhudém vai tir nhitng nguyén liéu sgi ky nuéc nhu sgi
téng hop thi nguoi ta thuong ding thudc nhudm khéng tan trong nude (thude nhuom
phén tan).

Qua trinh nhuom xay ra bon budc:

- Céc phan tu thubc nhudm di chuyén dén bé mat soi;
- Céc phan tu thuéc nhudm gén vao bé mat soi;

- Céc phan tir thuéc nhudém khuéch tan vao trong soi;
- Céc phan tu thuc nhudm cb dinh mau vao soi.

Tuy vao céc loai soi khac nhau s€ ¢6 céc loai thuéc nhudém khéac nhau

Bang 1.1. Pham vi sir dung céc loai thudc nhudm trong cong nghé dét

Loai soi | Soi So1 te | len | To | Poly- | Poly- | Poly-
bong xenlulozo lua | este amit | acrylo
. thuc vat nitrit
Thuoc nhudém
Truc tiép X X X
Hoan nguyén X X
Hoan nguyén X
(indigozol)
Luu huynh X X
Hoat tinh X X X
Napthol X
Phan tan X X
Pigment X
Axit X X X
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Phtrc kim loai

Cation (kiém)

crom

X

(Ngudn: Tran Van Nhan — Ngo Thi Nga, 2001, Gido trinh Céng nghé xir Iy Nudc
Thai, NXB Khoa hoc va Ky thuat, trang 282)

PO gan mau cia thuoc nhu¢m

D0 gan mau cua cac loai thuéc nhud¢m vao cac loai vai khac nhau la khac nhau do

do ti 1€ mau gén vao sgi1 khac nhau cho tung loai thudc nhudm, trung binh trong

khoang 50-98%. Phan con lai s& duoc thai vao nudc.

Bang 1.2. Ty 1¢ phan mau khong gin vao s¢i ciia cac loai thudc nhuém

Thuoc nhu¢m

Phin mau khong gin vio sgi (%)

Truc tiép 5-30
Hoan nguyén 3-20
Hoan nguyén (indigozol) 5-15
Luu huynh 30-40
Hoat tinh 5-50
Napthol 5-10
Phéan tan 8-20
Pigment 1
Axit 7-20
Phtrc kim loai 2-5
Cation (kiém) 2-3
crom 1-2

(Ngudn: Tran Vin Nhin — Ngo Thi Nga, 2001, Gido trinh Cong nghé xir Iy Nudc

Thai, NXB Khoa hoc va Ky thuat, trang 283)
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bé lam tang hi€u suat nhudm vai, nguoi ta thuong st dung mot vai hoa chat sau:

cac loai axit (H,SO4, CH3COOH), muoi sunfat natri, muoi amon, cac chat cam mau

nhu syntephix, tinophix.

Mot s0 nhom thudc nhudm va cac hoa chat dung dé lam tang gia tri vai.

Bang 1.3. Thudc nhudm va chit thai ciia qua trinh hoan thién vai

San phim

Hoa tan trong nwéc

Khong hoa tan trong
nwoc

Khoang chit

Axit v6 co, axit hitu co
(axetic, citrit, formic,
tartrit), chit oxy hoéa
(NaOCl, H,0,, Borat)

Thuoc nhu¢m

Axit (len), bazo, Loco-este
(cham), thudc nhudém (vai
bong), thuéc nhudm mau
kim loai, thubc nhuém
mau crom.

B6t mau va luu huynh, luu
huynh  (pH<8.5), NiH,
Amilimden

San phiam phu nganh dét

Alimat, CMC, chat lam
cham, chat tay rira

GoOm, tinh bot

(Ngudn: PGS.TS. Luong Puc Pham, 2007, Cong nghé xir Iy nudc thdi bang bién
phap sinh hoc, NXB Giao Duc, trang 252)

b. Cac chét 6 nhiém khac

Céc chat 6 nhidm con co cac tap chat ban tach ra tir xo soi bao gdbm dau mé, cac

hop chét chira nito, pectin, bui ban. C4c chat va hoa chat duogc sir dung trong cac cong

doan cua quy trinh cong nghé:

- Ho soi, giii ho: HO tinh bot, dextrin, hd liganit natri, hd nhii twong hay ho nhii
hoa tong hop, carboxy metyl xelulozo, polyvinyl alcol, nhua, chat béo va sap.

- Ndu tay: NaOH, chat sép va dau md, tro, soda, silicat natri va xo soi vun.

- Tdy trang: Hipoclorit, hop chat chtra clo, NaOH, axit. ..

- Nhugm: Cac chét tro nhuém nhu céc loai axit H,SO,, CH3COOH, cadc mubi
Natri sulfat, mubi Améni, cac chat cAm mau nhu Syntephix, Tinofix.

- Vang khé: St dung mot s6 hoa chat chéng nhau, chat lam mém va hda chat nhu

métylit, axit axetic, formaldehyt,...
Ngoai ra con mot sé hoa chat & cac cong doan khac nhu: CH;COOH, NaOH,
NaOCl, H,0,, soda, sunfit, chdt mau, chat cim mau, hoa chat giat tay,..
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1.1.2.4. Anh hwéng cia nwéc thai dét nhudém dén mai treong

Véi s6 luong hda chat twong ddi nhidu va phuc tap, khi thai ra méi truong bén
ngoai sé gay hai cho céc loai thuy sinh.,

Nhom chat gay doc hai cho cac loai thuy sinh:

Xat (NaOH) va Natri Cacbonat (Na,CO3) dugc ding véi s6 lwong 16n dé nau
vai soi bdng va xir ly vai soi pha (chi yéu la Poslyeste, bong).

Axit vo co (H,SO,) dung dé giat, trung hoa xat, hién mau thudc nhuém hoan
nguyén tan (Indigisol).

Clo hoat dong (nudc tay Javen) dung dé tay trang vai soi bong.

Fomatdéhyt c6 trong chat cAm mau va cac chat dung xu ly hoan tat.

Dau hoa dung dé ché tao ho in pigment.

Nhom chat kho phan giai sinh hoc:

Cac chat giat vong thom, mach Etylenoxit dai hoic c6 cau tric mach nhanh
Alkyl.

Cac Polyme tong hop bao gém céc chat ho hoan tat, cac chat ho soi doc nhu
polyvinylalcol, polyacrylat,...

Phan 16n cac chat 1am mém vai, cac chét tao phuc trong xir Iy hoan tat.

Nhiéu thudc nhuom va chét ting traing quang hoc dang st dung, ...

Nhom céc chat it doc va cd thé phan giai sinh hoc:

Xo soi va C4c tap chat thién nhién co trong xo soi bi loai bo trong cac cong
doan xu ly trudc.

Cac chat dung dé hd soi doc.

Axit axetic (CH;COOH), axit fomic (HCOOH) dé diéu chinh pH...

Céc chat 6 nhiém trong nuéc thai cé thé gay nhitng anh huéng sau dén ngudn tiép

nhan:

P kiém cao 1am ting pH cua nuéc, néu pH > 9 s& gay doc hai cho cac loai
thay sinh.

Mudi trung tinh 1am ting tong ham lugng chat ran. Néu luong nuéc thai Ion s&
gy doc hai cho cac loai thuy sinh do ting ap suat tham thiu, anh hudng dén
qua trinh trao d6i chat cua té bao.

Ho tinh bot bién tinh 1am ting BOD, COD ctia ngudn nudc gay tac hai doi voi
doi séng thuy sinh do 1am giam oxy hoa tan trong nudc.

14



- D6 mau cao do du lwong thudc nhudm trong nudc thai gdy mau cho nguon tiép
nhan, anh huong téi qué trinh quang hop caa cac loai thuy sinh, anh hudng toi
canh quan. Céc chat doc nhu sunfit kim loai niang, cac hop chét halogen hiru co
(AOX) c6 kha nang tich ty trong co thé sinh vat véi ham luong ting dan theo
chudi thirc an trong hé sinh thai ngudn nudc, gay ra mot sé bénh man tinh hay
ung thu d6i voi nguoi va dong vat.

- Ham luwong 6 nhi@m céc chét hiru co cao s& 1am giam oxy hoa tan trong nudc,
anh hudong dén sy song cac loai thuy sinh.

1.2.  TONG QUAN VE NHA MAY DELTA GALIL - BINH PINH

1.2.1. Vi tri cia nha may

Nha may Delta Galil — Binh Pinh nam ¢ thon Phu Kim, x4 Cat Trinh, huyén Phu
Cat, tinh Binh Dinh, hi¢n nha may c6 hon 1000 cong nhan lao dong.

1.2.2. Giéi thi¢u vé Delta Galil — Binh Pinh

Nha may Delta Galil — Binh Binh la nha may thudc cong ty Delta Galil Industries
(Israel) - nha san xuat, gia cong va phan phdi cac san pham may mac Ién trén thé gidi,
duoc sang lap vao ndm 1975 do 6ng Dov Lautmen va Eliezer Peleg. Cong ty Delta
Galil Industries di hoat dong hon 40 nim qua (1975 - 2019) va la nha san xuét va
phan phdi toan cau cac san pham may mic cho dan ong, phu ni va tré em. Hién cong
ty 1a d6i tac véi cac nhan hiéu thoi trang hang dau nhu Calvin Klein, Nike, Hugo
Boss, Victoria’s Secret...Ngoai ra Delta Galil con ban san pham cua minh dudi
thuong hiéu duoc cap phép nhu: Wilson, Maidenform, Tommy Hilfiger...

Ngay 9-2-2015, UBND tinh Binh Dinh da cap gidy ching nhan dau tu cho Cong ty
Delta Galil Industries trién khai du &n Nha may dét — nhuém - may Delta Galil Viét
Nam trén dia ban tinh.

Nha may dét - nhuom - may Delta Galil Viét Nam duoc thuc hién tai xa Cat Trinh,
huyén Phi Cét trén dién tich 18.000 mét vudng véi tong vén dau tu khoang hon 21
triéu d6 la My, khi di vao hoat dong sé& giai quyét viéc l1am cho khoang 1.500 cong
nhan. Nha may s& san xuét tir sgi dén thanh pham gom soi, vai dét thoi, hoan thién san
pham dét (trong d6 c6 nhudém), vai dét kim, vai dan moc va vai khdng dét khéc, san
Xuat hang may sin, may trang phuc, san xuét trang phuc dét kim, dan méc. Dy 1a nha
may dau tién cua Cong ty Delta Galil tai Viét Nam, va 1a nha may c6 thiét bi, cong
nghé hién dai nhét trong s6 18 nha may cua cong ty trén toan cau.
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Du kién, doanh thu trong cic nim dau hoat dong dau tién dy kién dat 11 triéu
USD, va khi da chay 6n dinh hét cong suat, du kién doanh thu dat 30 triéu USD,
tuong duong 1,3 triéu san pham/nam.
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CHUONG 2:

CAC PHUONG PHAP XU LY NUOC
THAI DET NHUOM

17



CHUONG 2: CAC PHUONG PHAP XU LY NUOC THAI DET
NHUOM

2.1. Cac phwong phap xi ly

Do nuéc thai dét nhuém chira rat nhidu chat nén viéc xir Iy nudc thai dét nhuom
kha phuc tap. Tinh chét cia nudc thai dét nhudém thay doi theo ca s lwong Ian chat
lugng, tinh chat nay phu thudc vao sb lugng cac loai hang may mic khac nhau phan
bd theo mua. Nhin chung, nudc thai dét nhuém coé d6 mau cao, do kiém cao, ham
lwgng chat hitu co cao. Do dac tinh 6 nhidm cao nén yéu cau phai xi Iy triét dé dé
khdng gay anh huong xdu dén moéi trudong. V& nguyén tac xi 1y, c6 thé sir dung céc
phuong phap xu ly sau:

- Phuong phép co hoc

- Phuong phéap hoa hoc

- Phuong phap hoa ly

- Phuong phép sinh hoc
2.1.1. Phwong phap co hoc

Phuong phap co hoc (phuong phép tién xtr 1y): duge dung vao giai doan dau cua
quy trinh xur 1y, phuong phap nay c6 muc dich:

- Tach cac chit rin khong hoa tan, cac vat lo lung c6 kich thuée 16n (que cui,

cay, bao nilon,...).

- Loai bo cac can nang (cat, da, soi, manh thay tinh, ...) trong nudc thai.

- Diéu hoa luu lugng va ndng d6 cac chat 6 nhiém trong nudc thai.

a. Song chan rac

Muc dich: Loai bo cac tap chat 16n ¢ trong nuée thai, dam bao cho cac thiét bj va
cong trinh phia sau hoat dong thuan lgi, khéng bi tic nghén.

M I
h : r . ,:_i,f,a.x. T w h
/T
. r
e |~ | —

Hinh 2.1. Cdu tao song chdn rdc

Song chin rac thuong cé dang tron, chit nhat hay bau duc, dugc dit nghiéng mot
g6c 60-90° so vGi mat phing dong chay. Song chin rac c6 hai loai: loai ¢6 dinh va loai
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di déng. Van tdc nudc chay qua song chin gisi han trong khoang tir 0,8 - 1 m/s nhim
tranh lang cat.

b. Lwéichin rac

Muc dich: Loai bo cac cin, chat nho hon trong nudc thai ma song chan rac khéng
thé loai bo duoc, ludi chan rac thudng co kich thude 15 tir 0.5-1mm. Khi tang tréng
quay, thudng véi van tc 0.1-0.5 m/s.

c. Bé diéu hoa

Nong d6 va luu lwong nude thai thuong khoéng 6n dinh trong ngay do tinh chat cua
mét sé nganh cong nghiép. Sy thay ddi thudng xuyén caa luu lwong va nong do nudc
thai 1am anh hudng dén cac cong trinh xir 1y phia sau do d6 bé diéu hoa duoc ra doi dé
c6 thé khic phuc duoc tinh trang trén. Thé tich bé phai twong duong 4 — 12h luu nudc
trong bé véi lugng nude xir Iy trung binh. Bé diéu hoa dugc phan loai nhu sau:

~ Bé diéu hoa luu luong
- Bé diéu hoa nong do
~ Bé diéu hoa ca luu luong va nong do

d. Bé ling héa ly

Nudc thai can duge loai bé bét cac can lo ling trude khi xtr 1y sinh hoc bang cac

bé ling. Cac dang bé lang thuong gip:

- B¢ lang ngang: Nudc chay tir dau bé dén cudi bé, cac hat cin ling theo
chiéu dai bé.
- Bé lang dung: Nudc chay tir dudi 1én trén theo phuong thang dimg, cin
lang xudng day bé nho trong luc.
- Bé léng ly tam: Mat bﬁng hinh tron, nudc chay tr tam bé ra thanh bé, hat
can lang xudng dudi.
2.1.2. Phwong phap hoa hec
Nguoi ta sir dung phuong phap nay dé loai bo cac chat hoa tan trong nudc, tién xir
ly sinh hoc hoic 13 cong doan cudi cung truéc khi thai vao ngudn tiép nhan.
a. Phwong phap trung hoa
Trung hoa nudc thai duoc thuc hién bang nhiéu cach khéac nhau
- Tron lan nuée thai véi axit hodc kiém.
- B6 sung cac tac nhan hoéa hoc.
- Loc nudc axit qua vat liéu loc co tac dung trung hoa.
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- Hap thu khi axit bang chat kiém hozc hap thy amoniic bang nuéc axit.
Trong qué trinh trung hoa mét lwgng bun can duoc tao thanh. Lugng bun nay phu
thudc vao nong do va thanh phan cua nudce thai ciing nhu loai va lugng céc tac nhan
sir dung cho qua trinh.
b. Phwong phap oxi hoa khir

Pé lam sach nuéc thai c6 thé ding cac chat oxy hoa nhu Clo ¢ dang khi va hoa
long, dioxyt clo, clorat canxi, hypoclorit canxi va natri, pemanganat kali, bicromat
kali, oxy khoéng khi, ozon...

Trong qué trinh oxy hoa, cac chat doc hai trong nudc thai duoc chuyén thanh cac
chét it doc hon va tach ra khoi nudc thai. Qua trinh nay tiéu ton mét luong 16n tac
nhéan hoa hoc, do do6 qua trinh oxy hoa hoc chi dugc dung trong nhirng truong hop khi
cac tap chat gay nhiém ban trong nudc thai khdng thé tach bang nhitng phwong phap
khéac.

Oxy hoéa bang Clo

Clo va cac chat c6 chtra clo hoat tinh 1a chat oxy hda thong dung nhat. Nguoi ta st
dung chung dé tach H,S, hydrosunfit, cac hop chat chira metylsunfit, phenol, xyanua
ra khoi nudc thai.

Khi clo t&c dung véi nudc thai xay ra phan tng

C|2+ Hzo = HOCI + HCI

HOCI = H" + OCI

Tong clo, HOCI va OCI- dugc goi la clo ty do hay clo hoat tinh. Cac nguén cung
cap clo hoat tinh con c6 clorat canxi (CaOCl,), hypoclorit, clorat, dioxyt clo, clorat
canxi duoc nhan theo phan tng:

C&(OH)Z + Clz = CaOC|2 + Hzo

Luong clo hoat tinh can thiét cho mot don vi thé tich nude thai 1a; 10 g/m® déi voi
nuéce thai sau xir 1y co hoc, 5 g/m® sau xt ly sinh hoc hoan toan.

Phuong phdp Ozon hda

Ozon tac dong manh mé véi céc chat khoang va chat hitu co, oxy hoa bang ozon
cho phép dong thoi khir mau, khir mai, tiét tring ciia nude. Sau qué trinh ozon héa s6
lwong vi khuan bi tiéu diét dén hon 99%, ozon con oxy héa cac hop chat Nito,
Photpho...

2.1.3. Phuong phap héa ly
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Co ché cua phuong phap hoa 1y 1a dua vao nudc thai chat phan tng nao do, chat
nay phan ang voi cac tap chat ban trong nudc thai va cé kha nang loai ching ra khoi
nudéc thai dudi dang can lang hoac dang hoa tan khong doc hai.

Céac phuong phéap hoa 1y thuong st dung dé khtr nude thai 1a qué trinh keo tu, hap
phy, trich ly, tuyén noi...

a. Qua trinh keo tu tao bong

Qua trinh nay thudng duoc 4p dung dé khir mau, giam d6 duc, can lo ltng va vi
sinh vat. Khi cho chit keo tu vao nudc thd chira cin ling cham (hoic khéng ling
duoc), cac hat min két hop lai voi nhau thanh cac bong cin 16n hon va ning, cac bong
can nay co thé tu tach ra khoi nude bang lang trong luc.

Hau hét chat keo tu ¢ dang Fe(l11), Al(111); Aly,(SO4)s.14H,0, FeCls. Tuy nhién
trong thuc té nguoi ta thuong s dung phén sat hon do ching ¢6 wu diém nhiéu hon
phén nhém. Trong qua trinh keo tu nguoi ta con sir dung chat tro keo tu dé tang tinh
chat lang nhanh va dic chic do d6 s& hinh thanh bong ling nhanh va dic chac nhu sét,
silicat hoat tinh va polymer.

b. Phwong phép trich ly

Trich ly pha long duoc tng dung dé 1am sach nudc thai chira phenol, dau, axit hiru
co, cc ion kim loai... Phwong phap nay duoc tng dung khi nong do chat thai 16n hon
3 — 4g/l, vi khi d6 gi tri chat thu hoi mai bu dap chi phi cho qué trinh trich ly. Lam
sach nudc bang trich ly gom 3 giai doan:

- Tron manh nudc thai véi chat trich ly (dung méi hitu co) trong diéu kién bé
mat tiép xdc phét trién gitra cac chat long hinh thanh 2 pha long, mot pha la
chat trich ly véi chat duoc trich ly, mot pha 1a nudce thai vai chat trich ly.

- Phéan riéng hai pha Iong noi trén.

- Tai sinh chat trich ly.

Pé giam nong do chat tan thip hon gidi han cho phép can phai chon dung chét
trich ly va van téc caa né khi cho vao nuéc thai.

c. Phwong phap hip phu

Phuong phéap hap phu dugc sir dung dé 1am sach triét dé nudc thai khoi cac chét
bén, cac chat hitu co hoa tan sau khi xur 1y sinh hoc. Hap phu c6 hai loai:

- Hdp phu vit Iy: Cac chat bi hap phu lién két véi cac chat hap phu bang cac loai

lién két yéu nhu: lién két Van Der Waals va luc lién két hydro.
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- Hdp phu héa hoc: Cac chét bi hap phu va hap phu lién két voi nhau thanh céac
hop chat hoa hoc trén bé mit phan cach giita hai pha bang cac lién két hoa hoc
nhu: lién két cong hoéa tri, lién két ion,...).

Qua trinh hip phu gdm bén giai doan:

- Chét bj hap phu di chuyén 1én bé mit ctia chat hap phu

- Chét bi hap phu gin vao bé mat chat hap phu

- Chat bi hap phu khuéch tan vao chat hap phu

- Chat bi hap phu c6 dinh trong chat hip phu

Chét hép phu thuong dugc dung la: than hoat tinh, zeolite, silicagel, ...
2.1.4. Phwong phap sinh hoc

Xu 1y nuéc thai bang phuong phap sinh hoc 1a sir dung vi sinh vat dé phan huy
chét hitu co c6 trong nudc thai. Cac vi sinh vat sir dung chat hitu co va mot s6 mudi
khoang 1am nguén dinh dudng va tao ning luong. Trong qua trinh séng ching nhan
cac chat dinh dudng dé xay dung té bao, sinh truéng va sinh san nén sinh khéi caa
chung ting 1én. Qua trinh phan hity chat hitu co nho sinh vat goi 12 qua trinh oxi hoa
sinh hoa. Nhu vay nudc thai co thé xir ly bang phuong phap sinh hoc s& dic trung
bang céc chi tiéu BOD, COD. Bé xur 1y nuéc thai bang phuong phép sinh hoc hiéu qua
thi ty s6 COD : BOD > 0,5. Cac phuong phap xt Iy sinh hoc c6 thé phan loai trén co
s khac nhau, dua vao qua trinh hd hap caa vi sinh vat c6 thé chia ra lam 2 loai: qué
trinh hiéu khi va ky khi. Céc cong trinh 4p dung phuong phap nay nhu:

- Bé Aeroten
- Béloc sinh hoc
- Muong oxi hoa
- Bé UASB (Upflow Anaerobic Sludge Blanket)
2.2. M@t sé cong nghé xir 1y nwéc thai dét nhudm
Cong ngh¢ xu ly nwoc thdi dét nhugm ¢ Ha Lan.
Cong nghé xir 1y nude thai dét nhuém duoc tién hanh ¢ nha may Stork Aqua.
Nudc thai ¢6 luu lugng 3.000 - 4.000 m3/h; COD =400 - 1.000 mg/l; BODs = 200
- 400 mg/l. Nudc sau xir ly BODs < 50 mg/l, COD < 100 mg/I.
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Héa chat Suc khi

Nu:(.yc S / S ) 3 4 3 5 4 S Nudc sau
thai xt ly
6 [ bun

& > bun

Hinh 2.2. So' 6 nguyén Iy hé thang xa Iy nuéc thai cia cong ty Stork Aqua (Ha Lan)

1. Sang chan rac; 2. Bé diéu hoa; 3. Bé keo ty; 4. thiét bj lang bun; 5. Bé sinh
hoc; 6. Thiét bj xiz Iy bun

(Nguon: Nguyén Puc Luong, 2003, Cong nghé sinh hoc méi truong — Tap 1
Céng nghé xir Iy nwée thai, NXB Pai hoc Quéc gia Tp. HCM, trang 400)

Cong ngh¢ x Iy nwoc thai dét nhugm ¢ cong ty Schiessen Sachera (CHLB
Duic)

Trong cong nghé nay ngudi ta sir dung than nau & bé sinh hoc nhu 1a chat mang
cho vi sinh vt bim vao. Than nau la than bot ¢6 kich thude dusi 5 mm. tiét dién bé
mat 12 300 m?/g, khdi luong riéng 1a 460 kg/m>. Sau khi str dung & bé sinh hoc hoic
bé hép phu, mot phén than dugc sir dung lai, phﬁn khac s€ theo bun thai

Phuong phap ny tao ra luong bun rat 16n, tir 1.6-2 kg bun tir 1 m® nudc thai. 50 %
lugng bun nay dugc tai sir dung, phan con lai duoc thai ra ngoai dé xir 1y riéng.

Phuong phap nay cho hiéu qua xir 1y rat cao, COD va BODs ban dau 1a 516 va 140
mg/l. Sau xtr Iy, COD va BODs chi cong 20.3 mg/1 va 0.1 mg/l. Nudc sau xur 1y khong

cd mau va ham lugng chat ran rat nhé.
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Nudc thai

Song chin

’

Bé trung hoa

Botthannau —> Bé sinh hoc ¢ <
acid actic khudy tron

’

Bot than ndau —> Hap thu tang ——> Hoathéa ——> bun

s0i co khudy nhiét
Ling > bun
Loc

Lam mém nude

——>  Mudi sir dung lai
Tham thau

s B¢ chtra nuge dé

H,O
? st dung lai

<——— Khir bang ozon

Hinh 2.3. So' d6 céng nghé xi Iy nuede thai dét nhuém ¢ Pire

(Nguon: PGS.TS Luong Pc Pham, 2001, Céng nghé xit Iy nudc thdi bang bién phdp
sinh hoc, NXB Gido Duc, trang 257)
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CHUONG 3:
PE XUAT PHUONG AN XU LY
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CHUONG 3: PE XUAT PHUONG AN XU LY

Bang 3.1. Thong s6 dau vao ciaa nwéc thai dét nhudm nha may Delta Galil — Binh

binh
Thong sb Pon vi Gia tri Diu ra
QCVN 13:2015

Nhiét do °C 415 40

P mau Pt-Co 750 75

pH 9.5 6-9

COD mg/I 1500 100

BODs mg/I 1050 30

TSS mg/I 480 50

Fe total mg/I 7.5 _

Tir bang sb liéu c6 thé thdy cac chi tiéu nhu BOD, COD, TSS déu vuot rat cao so
véi QCVN 13:2015/BTNMT, cu thé nhu sau: BOD vuot 35 lan, COD vuot 15 lan,

TSS vuot 3,5 lan.

Nudc thai c6 ham luwong chat hitu co cao va ti 6 BOD/COD = 0,7 nén phuong
phép xu ly thich hop 1a phuong phap sinh hoc.

Do ham luong chét hiru co cao, can lo lirng 16n nén can dung cong nghé sinh hoc
két hop v6i phuong phap héa ly. Xir ly héa ly gidp loai bé mot phan chat hitu co sau
d6 két hop véi cong nghé xir ly hiéu khi dé xir 1y hoan toan lugng chét hitu co con lai,
dam bao nudc thai sau xu 1y dat tiéu chuan loai A theo QCVN 13:2015/BTNMT. Sau
do, sir dung hé théng loc UF dé dat tiéu chuan cip nudc cho sinh hoat QCVN 02-
2009-BYT. Tir d6, dé xuat ra 2 phuong an xir ly.

3.1. PE XUAT VA THUYET MINH PHUONG AN 1

Bang 3.2. Hiéu suit xir Iy nwéc thai qua cac cong trinh don vi

Cong trinh i Do mau
g Pai lwgng | BOD5 COD TSS Fe (Pt-Co)
Song chan Nong d6 1050 1500 480 75 750
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rac tho

Hiéu suat
(%) 5 5 10 0 0
. Nong d6 997.5 1425 432 7.5 750
Song chan
rac tinh Hiéu suat
(%) 10 10 15 0 0
Nong d6 | 897.75 | 1282.5 367.2 75 750
Bé diéu hoa Hicu suét
'(% ) 10 15 5 0 0
Bé keo tu - Nong d6 | 807.98 | 1090.13 | 348.84 75 750
tao béng - . .
T, Hiéu suat
ling | (%) 80 70 60 90 90
X Nong d6 161.60 | 327.04 139.54 0.75 75
Be aerotank
— ling II Higu suat
(%) 85 80 75 0 0
Cot A,
QCVN Nong d6 30 100 50 1 75
13:2015
. Néng do 24.24 65.4 34.88 0.75 75
Bon loc ap -
luc Higu suat
(%) 70 65 85 50 70
Néng do 7.23 22.89 5.23 0.38 22.5
Loc -
cartridge Hi¢u suat
(%) 0 0 80 0 0
Néng do 7.23 22.89 1.05 0.38 22.5
Loc mang -
UF Hiéu suat
(%) 95 90 90 25 90
Néng do 0.36 2.29 0.11 0.28 2.25

bat QCVN 02 -2009-BYT
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[ Nudc thai }
)

‘ Song chan rac thd ‘

v
‘ Bé tiép nhan }\
\:

‘ Song chan rac tinh ‘

¥

\ Thép giai nhiét \ >
S
|
- Thoi ki, chinhpH | —.—._»| Bididuhoa | =
>

N

_..—.>‘ Bé keo tu tao bong ‘

Héa chét keo
tu, tro keo tu

\ Z
2 ’ =
 Bélingl  ----- . =
' S:
|
1
Thoi khi ———:> B¢ aerotank e > ‘ Bé nén bln ‘
‘ i ) i :
Bun tugn hoan 83 na 11 ! \:/
-1 ¢ lang R
‘ May ép bun ‘
/ |
Bon loc ap lec \i,
 Bunthai
Loc cartridge
y
Loc mang UF

\

Nguén tiép nhan

Hinh 3.1. So' dé quy trinh cdng nghé xi Iy nwéc thai dét nhugm véi muc dich tdi sie
dung
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Cha thich. — >  Duong nudc
---e---->  DBuongbun
—————— >  Duong hda chat
—— ——>  Duong khi
Thuyét minh quy trinh céng nghé:

Nudc thai sau khi qua song chan rac thd dé luoc bo cac tap chat ¢6 kich thuéc 16n,
tranh 1am tic bom va cac cong trinh phia sau, qua thap giai nhiét & giam nhiét do
nudc cho phu hop véi cac qué trinh sinh hoc ¢ phia sau. Nudc thai sau khi duoc trao
d6i nhiét duoc dua vao bé diéu hoa dé diéu chinh vé pH trung tinh boi hé théng dinh
lugng hoa chat H,SO, dudi sy kiém soat cia bd diéu chinh pH, on dinh liéu luong,
nong d6 cung véi qua trinh thoi khi giap nudc thai on dinh nhiét.

Tai bé keo tu tao bong dudi tdc dung cua chat keo tu va chat trg keo tu (polimer),
cac chat lo ling trong nudc thai s& két dinh véi nhau tao thanh cac bong cin cé kich
thudc 10n va duge loai bé & bé ling hoa 1y. Nudc thai sau lang dugc dan qua bé sinh

hoc hiéu khi aerotank.

Trong bé aerotank, nudc thai dugc hoa tron vai cac vi sinh vat hiéu khi nho may
thoi khi va hé thong dia phan phdi khi duoc dat trong bé. Trong qua trinh dé, vi sinh
vat s& st dung cac chat dinh dudng trong nudc thai dé ting sinh khéi va két thanh
bong bun. Hiéu qua xur Iy COD, BOD dat khoang 92-98%. Chi sé6 DO trong bé luon
duogc duy tri & mtrc 1.5-2 mg/l.

Nudc thai tiép tuc dugc dua sang bé lang 11 dé tach bun hoat tinh ra khoi nude thai.
Nudc thai tiép tuc tir bé lang 11 qua bon loc ap lue dé loai bo tiép tuc cac can li ti trong
nudce sau d6 qua loc cartridge dé tién hanh loc dau vao trude khi cho nuéc qua loc
mang UF khir trung, dam bao nudc dau ra cd thé tai s dung (sinh hoat, tudi tiéu,....).
3.2. PE XUAT VA THUYET MINH PHUONG AN 2

Bang 3.3. Hiéu suit xir Iy qua cac cong trinh don vi

o s . Po mau
Coéng trinh Pai lwong BODs COD TSS Fe (Pt-Co)
) Nong d6 1050 1500 480 7.5 750
Song chan -
rac thd Hi¢u suat
(%) 5 5 10 0 0
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] Nongdd | 9975 | 1425 432 75 750
song chan -
rac tinh Hiéu suat
(%) 10 10 15 0 0
Nong do | 897.75 | 1282.5 367.2 75 750
Bé diéu hoa R
Hiéu suat
(%) 10 15 5 0 0
B& keo ty - Nong do 807.98 | 1090.13 | 348.84 7.5 750
tao bong — Hiéu suat
lang I '(% ) 80 70 60 90 90
Nong d6 161.60 | 327.04 139.54 0.75 75
Bé SBR A
Hiéu suat
(%) 85 80 75 0 0
Cot A, ‘
QCVN Nong do 30 100 50 1 75
13:2015
. Néng do 24.24 65.4 34.88 0.75 75
Bon loc ap -
luc Hiéu suat
(%) 70 65 85 50 70
Nong d6 7.23 22.89 5.23 0.38 22.5
Loc -
cartridge Hiéu suat
(%) 0 0 80 0 0
Néng do 7.23 22.89 1.05 0.38 22.5
Loc mang -
UF Hiéu suat
(%) 95 90 90 25 90
Néng do 0.36 2.29 0.11 0.28 2.25

Pat QCVN 02 -2009-BYT
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Hinh 3.2. So' dé quy trinh xir Iy nuée thai dét nhuém cho muc dich tdi sir dung

Ch thich: — 5 Duodngnudc
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—eee—---> Duongbun
_———— >  Dudng hoa chit
——.—.—> Duongkhi

Thuyét minh quy trinh cong nghé:

Nudc thai sau khi qua song chin rac dé lugc bo cac can cé kich thuée Ion, tranh
lam tic bom va cic cong trinh phia sau, thi qua thap giai nhiét dé giam nhiét d6 nudc
cho phi hop vs cac qué trinh sinh hoc & phia sau. Nugc thai sau khi duoc trao doi
nhiét chay vao bé diéu hoa dé diéu chinh vé pH trung tinh, 6n dinh liéu lugng, nong
d6 cing véi qua trinh thdi khi giup nudc thai on dinh nhiét. Nuéc thai dugce dua qua
bé keo tu tao bong dé tién hanh loai bo cé4c cin lo limg trong nudc, khir mau, khir duc.
Nudc thai tiép tuc dugce dua sang bé lang 1 dé loai bo cac bong cin sinh ra trong qué
trinh keo ty. Tiép theo nudc thai tiép tuc qua bé SBR dé loai bo cac can lo Ling nho
trong nudc nhd quan thé vi sinh vat ¢ kha nang on dinh cac chat hitu co trong nuéc,
qua bé lang II d¢ loai bo cac bdng can sinh hoc. Nudc thai tiép tuc tir bé SBR qua bon
loc ap luc dé loai bo tiép tuc cic can li ti trong nudc sau d6 qua loc cartridge dé tién
hanh loc dau vao trude khi cho nudc qua loc mang UF khtr tring, dam bao nudc dau
ra cO thé tai sir dung (sinh hoat, tuéi tiéu,....).

3.3. Panh gia phuong an 1 va phwong an 2

Hai phuong an trén déu c6 thé xir 1y dugc nudc thai dét nhudm dat chuan QCVN
13:2015/BTNMT va QCVN 02:2009/BYT vé nudc sinh hoat.

Pbi voi phuong an 1, ta sit dung bé aerotank truyén thong dé xir Iy BOD, COD
trong nudc thai con phuong an 2 ta st dung bé SBR.

Béang 3.4. So sanh hai phuwong an

Phwong an 1 Phwong an 2
Hiéu qua xi ly BOD 85-95% 85-95%
Qua trinh xu ly Lién tuc Theo mé

Chi phi hoat dong Chi phi xay dung cao, bao
tri kho khan, tiéu thu nhiéu

dién nang

Chi phi xay dung, bao tri,
dién nang ti€u ton it

Vér} hanh phuc tap, diéu
khién ty dong

Vén hanh don gian, co thé
bang tay hodc ty dong

Pieu khién cong trinh
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Yéu ciu k§y thuit Khong doi hoi k¥ thut cao | Boi hoi k¥ thudt cao

H¢ thong thoi khi Heé thong thoi khi it bi tic | Hé thong thoi khi dé bi tic

Duya vao bang 3.4, ta théy bé aerotank ¢ it cac nhuoc diém hon, nén ta c6 thé lya

chon phuong 4n 1 dé tinh toan va thiét ké.
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CHUONG 4:
TINH TOAN THIET KE
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CHUONG 4. TINH TOAN THIET KE

4.1. Phuong an 1
4.1.1. Song chin rac thd

a. Nhiém vu

Song chin rac c6 nhiém vu giit lai cac tap chit co kich thudce 1on: gié, rac, vo do
hop, bao nilon,...tranh lam tic bom, mwong dan, duong éng, dam béo cho cic cong
trinh phia sau van hanh thuan loi.

b..Tinh toan

- Luu luwong trung binh gio: ® = % = % =41.67(m*/h) =0.0116(m*/ s)

N . 41.67x10°
- Luu lugng trung binh giay: Q™ = 3600 3600
- Luu lugng I6n nhét gio: Q™, =Q™, xK,

~11.58(1/5)

Ko: Hé s6 khong diéu hoa chung

Bang 4.1. Hé s6 khong diéu hoa gio' theo lru lwong

Q(L/s)| 5 15 30 50 100 | 200 | 500 | 600 | 800 | 1250

Ko 3 2.5 2 1.8 1.6 14 | 135 | 1.25 1.2 1.15

(Ngudn: TCVN 51:1984, diéu 2.1.2)
Tir bang 2, v6i Q"2:=11.58 (I/s) ndi suy ta dugc: K= 2.67

=> Q™ =Q® xK, =41.67x2.67 =111.26(m° / h)

. ) e 111.26
- Luu luong 16n nhat tinh theo gidy: Q™ =—=h _ ==""""= —0.031(m*/ s
ong glay: Q; 3600 3600 (m*/s)
< Tinh toAn mwong din nwéc thai
- Dién tich muong din:  w=2—-2%1_005(m2)
v 0.6

Véi v: van toc chuyén dong cia nuéc thai trong muong dan trude song chan rac
(0.6-1 m/s). Chon v = 0.6 m/s.

o x W 0.052
- Chiéu sau myc nuéc trong muong dan: h = n

=——=0.173
03 (m)

Chon h; = 0.2 (m)

Véi b: Bé rong muong dan, chon b = 0.3m
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- Chiéu sau muong din: h=h +h, =0.173+0.3=0.473(m)
hy,: Chiéu cao bao vé, chon hy, = 0.3m, chon h = 0.5 (m)
< Tinh toan song chin rac

Q' < 0.052

- Sékhehd: n=—> _—xK =
I xvxh, 0.016x0.9x0.173

x1.05 = 21.92(khe) ~ 22(khe)

Trong do:

I: Chiéu rong khe hé cua song chan rac(m), L = 16mm = 0.016m

(Ngudn: TCXD 51 — 84, diéu 6.2.1)

Q™ : Luu luong I6n nhit ciia nudc thai (m%/s)
v: Van téc cua nude qua song chin rac, v = 0.8 — 1(m/s). Chon v = 0.9 m/s
h;: Chiéu sdu muc nuéc trong muong dan, hy = 0.173 m

K: Hé s6 tinh dén mic do can tro cua dong chay do hé thdng cao rac, K =
1.05

- Bé rong thiét ké song chan rac (bé rong song chan):
B, = sx (n—1)+(1xn)=0.008x(22-1)+(0.016x 22) = 0.52(m)

Trong do:
s: Bé day cua thanh chén rac s = 0.008 (m)
2

- Ton that 4p lyc qua song chan rac: h, = &x ;/max x K,
xg

Trong do:
Ki: hé s tinh dén sy ting ton that do rac dong lai ¢ song chan, chon k = 3
(Ngudn: TCVN 51-84, diéu 6.2.6)

Ve VAN toc 1on nhét cta dong nudc thai trudce song chin rac ung voi Qmax,
chonv=0.9 m/s

g: gia téc trong truong (m/s?), g = 9.81

& Heé sb st can cuc bo cua song chin rac dugce tinh theo cong thuc:

ST
£ :ﬂX(I_J xsina
Trong d6: B : Hé sb phu thudc vao hinh dang cta thanh chin rac
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Chon thanh dan dang hinh chit nhat mép nhon, g =2.42

(Ngudn: PGS.TS.Nguyén Vian Stic, 2012, Gido Trinh Céng Nghé Xir Ly Nudc
Thai, NXB Pai hoc Quéc Gia, trang 35)

« : Goc nghiéng cua song chan rac, « = 60°

4
£= 2.42%%)3 Xsin60° = 0,832

0.9°
—>h, =0.832x x3=0.1(m)
2x9.81
Y ‘. A N A , z . B —b
- Chieu dai phan mo rong trudc song chan rac: L =—
2xtan g
Trong do:
b: Chiéu rong cua muong dan, b = 0.3m

¢ . Goc nghiéng chd ma rong, ¢ = 20°
0.52-0.3

=———=0.3(m

h 2xtan 20° (m)

- Chiéu dai phan mé rong sau song chan rac:
L 03
=—==—=0.15(m
L, 5= (m)
- Chiéu dai xay dung phan muong d¢ lap dat song chan rac:
L=L +L,+L =0.3+0.15+1.5=1.95(m)
Trong d6: L Chiéu dai phan muong dat song chén rac, chon L = 1.5m

- Chiéu siu xay dung cta phan muong dat song chan réc:
H=h_ +h +05=0.173+0.1+05=0.773(m)
Trong do:
hmax: Chiéu sdu muc nuée trong muong dan, hyay = hy = 0.173(m)

0.5: khoang cach giita ¢t san nha dit song chan rac va muc nudc cao
nhat.

Chon H=10.8

Bang 4.2. Thong so thiét ké song chin rac tho

Théng s6 Gia tri Pon vi
] 86 khe hé 22 khe
Song chan rac )
SO thanh dan 23 thanh
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Chiéu day thanh dan 0.008 m

Chiéu rong song chin 0.52 m

theu dai muong dit song chan 195 m

rac

theu sau muong dat song chan 0.8 m

rac

Chiéu rong khe ho 0.016 m
3 Chiéu rong muong dan 0.3 m

Muong dan - .
Chiéu cao muong dan 0.5 m

4.1.2. Bé tiép nhan
a. Nhiém vu

Tiép nhan nude thai sau khi di qua song chin rac, dam bao luu luong nudc thai tdi
thiéu cho bom hoat dong an toan, 6n dinh luu lugng nudce thai cho cac cong trinh phia

sau, gitp cac cong trinh khong phai thiét ké 4m sau, tiét kiém chi phi xay dung.

b. Tinh toan
% Kich thuéc bé
- Thétich bé: V, =Q™ xt=111.26x0.25 = 27.82(m")
Trong do:
+ QM : Luu lugng gid 16n nhat, Q™ =111.26(m*/ h)
+ t: thoi gian luu nudc trong bé (10-30 phit), chon t = 15 phut
(Ngudn: Lam Minh Triét, 2015, Xuwr [y nuoc thai do thi va cong nghiép, NXB PHQG
TPHCM, trang 98)
- Chon chiéu sau hitu ich cta bé tiép nhan 1a 3 m
- Chon chiéu cao bao vé la: 0.5m
Chiéu cao ctia bé tiép nhan la: H, =3+0.5=3.5(m)
Dién tich bé tiép nhan la:
F = 21827 95(m)
H, 25
Chon: L=32m,B=25m
Thé tich thuc ctia bé tiép nhan: V, =3.2x2.5x3.5=28(m%)
% Tinh toan bom nuwéc tir bé tiép nhan 1én thap giai nhiét
- Chiéu cao cot ap theo dinh luat Bernulli:
H=H+H,+H,=6+1=7(m)
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Trong do:

+ Hy: Cot ép dé khic phuc chiéu cao hinh hoc

Hi=2,-2,=25-(-35)=6 (m)

Vi Z, 1a chiéu cao dng bom day (chiéu cao cira nudc vao thap giai nhiét),

Z;=25m

Z, 1a chiéu cao dng bom hat, Z, = -3.5
+ H,: ton that ap lyc giita hai ddu ong bom hit va éng bom day
H2 — P, — Py
p,x9

Véi p : khbi luong riéng cta nudc thai

P2, P1: ap suét & hai dau doan 6ng, P2 =P1
=>H,=0
+ Hz = 1 m, ton tht ap luc cuc bo
- Cong suat bom:
Q™ xpxgxH 0.031x1000x9.81x7
~ 1000x7$ 1000 0.8

— 2.66 (kW)

Trong do:
+ Q™ : Luu lwong 16n nhat tinh theo gidy, Q™ =0.031(m*/s)
+ p : Khéi luong riéng cia nude, p = 1000 (kg/m?)
+ g : Gia tdc trong trudng, g =9.81 m/s’
+ H : Cot ap cia bom, H=7 m
+ 7 : Hiéu suit cia bom. Ly 7=0.8 , n=0.72+0.93
Cong suit thyc clia may bom bang 1.2 1an cong suat tinh toan:

N' =12x N =1.2x2.66 =3.19 (kW)

Chon bom chim nuéc thai Tsurumi model 100B43.7-52, cong suat 3.7 kW, dién ap
3 pha/380V, H = 16m, Q = 2 m*/phiit, hong xa 100mm.

Puong kinh 6ng dan nudc tir bé tiép nhan sang thap giai nhiét:
D= 4 _ / 11126x4 4 169m=162mm
TXV 7x1.5x3600

- V:van toc nudc chay trong dng, v=1.5 m/s, v=1.2+15
- Q™ : luu lugng gid 16n nhat, Q™ =111.26(m*/ h)

Trong do:

Chon loai éng dan nuéc thai 1a loai éng nhira uPVC c6 dudng kinh 168 mm, day
3.5 mm.
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Bang 4.3. Thong s6 thiét ké bé tiép nhan

Théng sb Gia tri Pon vi
Thoi gian lvu nwée 15 phut
Dai x rng x cao 3.2x2.5%3.5 m
Puong kinh 6ng ra 168 mm

4.1.3. Song chan rac tinh
a. Nhiém vu

Song chan rac tinh c6 nhi¢m vu loai bo cac chat lo ling va cac loai rac min ra khéi
nudc thai, gitp gidm tai va ddm bao kha nang van hanh t61 uu cho cac cong trinh xur ly
phia sau.

b. Tinh toan

Chon luéi ¢6 dinh (dang 16m) c6 kich thudc mat ludi d = 0.25 mm, tuwong (g vai

tai trong L = 700 L/phtt.m?, hiéu qua xir Iy can lo lung dat 15%.

- Dién tich bé mat luédi yéu cau:

A= — 400.54 x ixlooo =9.54m?
L, 700 60

Chon ludi loai thép khong gi c6 BxL = 1.5mx2.5m
-S4 ludi chian réc:
N A _ 9.54m’
BxH 1.5mx2.5m
- Tai trong lam vi¢c thuc té:
" 400.54m* /h 1h 1000l

th h
L, =

= X X
LxBxn 15mx25mx3 60ph m?

=2.54 =3 luéi

=593.39lit / phut.m®

Bang 4.4. Thong s6 thiét ké song chin rac tinh

Théng s6 Gia tri Pon vi
S6 lwdi chin rac 3 cai
Rong x dai 1.5x2.5 m

4.1.4. Thap giai nhiét
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a. Nhiém vu

Gidam nhiét d¢ cuia nudc thai xudng murc thap, on dinh dé dam bao cho cac hoat

dong sinh hoc, hoa hoc cling nhu bao vé cac cong trinh xtr 1y.
b. Tinh toan
Cong suit ngay 16n nht 2670 m*/ngay dém = 111.26 m*/h = 1854.33 (I/min)
Gia st nhiét do can giam xudng 1a 36°C, nhiét d6 moi trudng xung quanh (bau
uét) 1a 31°C,
- Nhiét luong téa ra cua nude thai tir 41.5°C xudng 36°C:
Q... = MC.(t,—t,) = 2.67x10° x 4200 (314.5—309) = 6.17x10" (J) =1.48 x 10" (cal)

=1.48 x 10" (kcal)
Trong do:

+ m: khdi luong nudc thai 16n nhat trong ngay, m = 2.67 x 10° (kg)
+ c: nhiét dung riéng ctia nudc thai, c = 4200 J/kg.K

+ t,: nhiét d6 ban dau cua nudc thai, t, = 41.5°C

+ ty: nhiét d6 cua nudc thai khi ra khoi thap giai nhiét, t; = 36°C

- Nhiét lugng téa ra trong mot gio:

7
Q, = Qnee _148x10°_ o1 5666 67 (kcallhr)

24 24

Chon thap giai nhiét Liang Chi, model LBC-175RT cong suit 2275 (I/min), kha
nang lam mat la: 682500 (kcal/hr).

% Tinh toan bom nwéc tir thap gidi nhi¢t 1én bé diéu hoa
- Chiéu cao cot ap theo dinh luat Bernoulli:
H=H,+H,+H,=35+1=45(m)
Trong do:
+ Hy: Cot ap dé khac phuc chiéu cao hinh hoc
Hi=2,-72,=35-0=3.5(m)
Vi Z, 1a chidu cao dng bom day (chiéu cao bé diéu hoa),
Z,=35m
Z, 1a chiéu cao 6ng bom hut, Z, =0
+ H,: ton thit ap lyc giita hai dau dng bom hat va éng bom day
H, - PP
p*g
Véi p : khoi lugng riéng ciia nudc thai
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P2, P1: ap suét & hai dau doan 6ng, P2 =P1
=>H,=0
+ Hs = 1 m, ton that ap luc cuc bo
Chon H = 8 (m) (ton that ap lyc mét ngang)
- Cong suit bom:
Q™ xpxgxH 0.031x1000x9.81x8

_ =3.04(KW)
1000x 7 1000x0.8

Trong do:
+ Q™ : Luu lwong 16n nhat tinh theo gidy, Q™ =0.031(m*/s)
+ p : Khéi lwong riéng cua nude, p = 1000 (kg/m°)
+ g : Gia tdc trong truong, g =9.81 m/s?
+ H : Cot ap cia bom, H=8 m
+ 7 : Hiéu suat ciia bom. Ly 7=0.8 , 7=0.72+0.93
Cong suit thuc ciia may bom bang 1.2 1an cong suét tinh toan:
N =1.2xN=1.2x3.04 =3.65(kW)

Chon bom nuéc EBARA model 3D 65-125/5.5 cong suat 5.5 kW, H = 8-25m, Q=
700-2100 1/phut, duong kinh hong hat — xa 1a: 90 -76 mm.

Puong kinh éng dan nudc tir thap giai nhiét sang bé diéu hoa:
D= [ x4 / 111.26x4__ ) 162m=162mm
XV x1.5x3600

- V:van téc nudc chay trong 6ng, v =1.5 m/s, v=0.7+15
- Q™ : luu lugng gid 16n nhat, Q™ =111.26(m* / h)

Trong do:

Chon loai dng dan nudc thai 1a loai 6ng nhya uPVC c6 duong kinh 168 mm, day
3.5 mm.

4.1.5. Bé diéu hoa
a. Nhiém vu

Diéu hoa luu lugng va ndng d6. Lam thoang so b, qua d6 oxy héa mot phan chit
hitu co, tao diéu kién cho cac chét trong nudc thai phan bd déu khip trude khi vao céc
cong trinh xu 1y phia sau.

b. Tinh toan

Thé tich bé: V,, = Q™ xt =111.26 x4 = 445,04(m")
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Trong do:

™ Jyu lugng gio 16n nhat, Q™ =111.26(m*/s)
t: thot gian luu nude (4+12h), chon t =4h

Chon chiéu sau hitu ich cua bé diéu hoa 1a 3m (2-4m)
Chiéu cao bao vé 14 0.5 m
Chiéu cao téng cong cua bé diéu hoa: Hy,=3+0.5=3.5m
‘A gr A N P V,,  445.04 )
Dién tich xay dung cua bé diéu hoa: F, =—" = =127.15(m")
Hg, 3.5
Chon bé diéu hoa c6 kich thude: LxBxH = 13.5m x 9.5m x 3.5m

Kiém tra lai thoi gian luu nudce ctua bé:

t= Vigx _ 13.5x9.5x3.5 _ 403(h) <12h (th(~)a man)
i 111.26

Tinh toan may thoi khi
Luong khi can cung cip:

Q. = RxV =15x445.04 =6675.6(1/ ph) = 0.11126(m°/s)
Trong do:

+ R: Luong khi can cung cdp cho 1 m® dung tich bé trong 1 phut, chon R

=15 I/m*.ph

(Nguon: PGS.TS. Nguyén Vin Phudc, 2007, Bdng 9-7 - Giéo trinh xit Iy nuéc thai va
sinh hoat bang phwrong phép sinh hoc, NXB Xay Dung 2007.)

+V: Thé tich bé diéu hoa, V = 445.04 m®

Bang 4.5. Cac dang khudy tron & bé diéu hoa

Dang khudy trén Gia tri Don vi
Khudy tron co khi 4+ 8 W /m? thé tich bé
Téc dd khi nén 10+ 15 L/m?®.ph m?® thé tich bé

T6n that ap luc ciia may thoi khi:

H,=h,+h. +h, +h=0.4+05+3=3.9mH,0 = 0.38atm

Trong do:

+ hy: TOn that ap luc do ma sat doc theo chiéu dai 6ng dan

+ he: t6n thét cuc b, hy + he khéng vuot qua 0.4
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+ h¢: ton that qua thiét bj phan phéi, khong vuot qua 0.5
+ h: chiéu sau hiru ich ctia bé, h = 3 (m)

- Cong suit ciia mdy thdi khi:

_ GxRxT szmj—l}—0'129X8'314X303x[1'380'283

= x = -1 |=4.61(kw)
29.7xnxe P 29.7%x0.283x0.8 1

Trong do:
+ G: Trong lugng cua dong khi, G=Q, x p, =0.11126x1.165=0.129 (kg/s)
V6i: Qg 1a luu lwong khi can cp, Qy = 0.11126 (m%/s)
Pu : Khoi luong riéng khong khi

_ 1293xR 1.293x760
(1+0.00367 xt) x760  (1+0.00367 x30) x 760

O =1.165 (kg/m°)

+ R: Hang s 1y tuong, R = 8.314 KJ/Kmol

+ T: Nhiét d6 khong khi dau vao, t =30°C , T =30 + 273 =303°C

+ P;: Ap suit tuyét di khong khi dau vao, P, = 1 atm

+ P,: Ap suét tuyét doi khong khi dau ra, P, = Hy + 1 = 0.38 + 1 = 1.38atm

k-1 1.395-1

+n =
k 1.395

=0.283 voi k: Hé s6 khong khi, k = 1.395

+ e: Hiéu sut ciia mdy thoi khi, e=0.7+0.9 , chon ¢ = 0.8
+29.7: Hé s6 chuyén d6i
- Cong suat thuc ctia may thoi khi bang 1.2 14n cong sudt tinh toan:
N =Nx1.2=4.61x1.2=5.53(kW)

Chon may thoi khi Longtech LT-100, cong suat 7.5HP, dién ap 380V/3 pha/50Hz.

< Tinh toan hé thong phan phoi khi
Chon thiét bi phan phdi khi loai dia nhya ABS duong kinh 270 mm, ¢6 mang phan
phéi dang bot tho, cuong do suc khi (5-26 m3/h), chon cuong d6 suc khi la 12 m3/h.
- Téng s6 dia phan phdi khi la:
N = Qc _ 400.54
12 12
V6i Qi luong khi cin cung cip, Qx = 0.11126 (m*/s) = 400.54 (m®/h)

=33.38 dia, chon 36 dia

<% B0 tri 6ng phan phdi khi
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Heé théng phan phdi khi gdm 1 dng chinh va 4 dng nhénh, cac 6ng nhanh nay dugc
dit theo chiéu dai cia bé. Cac dng ndy dugc dit trén gid d& cach san bé 0.1 m.
Khoang cach giita 2 éng nhanh 1a 2m. Mdi éng nhanh c6 9 dia phan phdi khi. Mdi dia
cach nhau 1.5 m, 2 dia ngoai ciing cach thanh bé 0.75 m (tong chiéu dai bé 1a 13.5 m).

- Duong kinh 6ng phan phbi khi chinh:

DC:\/4><QK :\/4x0.11126 _0.097m
TXV %15

Chon dudng kinh dng chinh 14 114 mm, vat liéu thép khong gi, d6 day 3.2mm.
Trong do:

+ Qy: Luu lwong khi can cung cip, Qy = 0.11126 (m%/s)

+v: van tdc khi trong 6ng dan, v=9-15m/s, chon v = 15m/s

(Ngudn: Lam Minh Triét, 2015, Xir Iy nuéc thai dé thi va cong nghiép — Tinh todn
thiét ké céng trinh, NXB Pai hoc Qubc gia Tp.HCM, trang 423)

Kiém tra lai van toc khi trong 6ng dan:

_ 4xQ,  4x0.11126

=14.17 <15(m/s) (thda)

Vi

X D? - 7x0.22
- Luu luong khi qua cac dng nhanh: q, = % _ 011126 0.0278(m°/s)
- Puodng kinh 6ng nhanh: D, = \/4X b _ \/4X0'0278 =0.0485m
TXV 7 x15

=> Chon duong kinh ctia dng nhanh 1a 50mm, bang thép khong gi, day 2.8 mm
- Kiém tra lai vén toc trong 6ng nhanh:
yo AxG _Ax0.0278 1) 160m7s) <15 (mJs) (tha)

zxD?  7x0.05%

< Tinh toan bom tir bé diéu hoa sang bé keo tu tao bong
- Chiéu cao cot ap cua bom theo dinh luat Bernoulli:
H=H+H,+H,=35+1=45m
Trong do:
+ Hy: Cot 4p dé khac phyc chiéu cao hinh hoc
Hi=Z,-2,=35-0=3.5(m)
Vi Z, 1a chiéu cao dng bom day (chiéu cao bé ),
Z,=35m
Z, 1a chiéu cao 6ng bom hut, Z, =0
+ H,: ton that ap lyc giita hai ddu ong bom hit va éng bom day
H2 P, — P

 pxg
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Véi p : khoi lugng riéng ciia nudc thai
P2, P1: 4p suét & hai dau doan dng, p, = p;
=>H,=0
+ Hg = 1 m, ton that ap luc cuc bo
- Cong suit bom:
QP x pxgxH ~ 0.0116x1000x9.81x 7.5
1000x7 1000x 0.8

~1.07 (kW)

Trong do:
+ Q!® : Luu lugng 16n nhat tinh theo gidy, Q® =0.0116(m° /)
+ p : Khéi lwong riéng cua nude, p = 1000 (kg/m°)
+ g : Gia tbc trong trudng, g =9.81 m/s’
+ H : Cot ap cua bom, chon H = 7.5 m (3m nudc ngang)
+ 7 : Hiéu suat ciia bom. Ly 7=0.8 , 7=0.72+0.93
Cong sut thyc clia may bom bang 1.2 1an cong suat tinh toan:
N =1.2xN=1.2x1.07 =1.28(kW)
Chon bom chim nudc thai Tsurumi model 100B42.2, cong suét 2.2 kW, dién ap 3
pha/380V, H = 10m, Q = 42 m%h, hong xa 100mm.
% Tinh toan 6ng din nwéc thai viao va ra

Puong kinh 6ng dan nude thai vao:
D, - /4><QS _ ,4><0.031 _0.162(m)
XV 7x1.5

+ Q™ : luu lugng nuréc thai 16n nhat theo gidy
+ v: van téc nudc thai, chon 1.5 m/s (TCVN 51-84, diéu 4.1.25)
Chon 6ng din nudc thai loai uPVC c6 duong kinh D = 168 mm, day 4.3 mm

Trong do:

Puong kinh 6ng dan nude thai ra:
TB
D, - 4xQ.° _ f4><0.0116 _0.145(m)
XV 7 x0.7

+ Q™ :luu lugng nudc thai 16n nhit theo gidy
+ v:van tdc nudc thai, chon 0.7 m/s (TCVN 51-84, diéu 4.1.25)

Trong do:
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Chon 6ng dan nudc thai loai uPVC c6 duong kinh D = 168 mm, day 4.3 mm
Bang 4.6. Thong so thiét ké bé diéu hoa

Théng sb Gia tri DPon vi
Thoi gian luu nude 4 h
Kich thuéc bé 13.5x9.5x3.5 m
S dia 36 céi
Ong khi chinh 100 mm
Ong khi nhanh 50 mm

4.1.6. Bé keo tu
a. Nhiém vu

Str dung ning lugng tir canh khudy tao ra dong chay réi dé hoa chét keo tu trén
déu vé6i nudc thai, két dinh cac can lo ling trong nudc.
b. Tinh toan

% Kich thudce bé keo tu

- Thé tich bé keo tu:
V =Q® xt =41.67><6—20:1.4(m3)

Trong do:
+ Q.° :luu lugng nude thai trung binh gio, Q.° =41.67(m*/h)
+ t: thoi gian luu nudce, t =2,
(Ngudn: Nguyén Ngoc Dung, 2005, X [y nwée cdap, NXB Xay Dung, trang 36)

Chon chiéu cao 16p nudc trong bé 1a: 1 m

Bé tiét dién vudng: a=x/E=\/\%: ) /% =1.18(m) ,chona=1.2

Chiéu cao bao vé: hy, = 0.5 (m)
Chiéu cao xay dung cia bé: H=h+hp, =1+ 0.5=1.5 (m)
Thé tich thue té ciabé: V=1.2 x 1.2x 1.5=2.16 (m%)

% Tinh todn hé thong khudy trén
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MJi ngin dit mot gudng canh khudy gdm truc quay va cac 4 ban canh khudy ddi
xtng nhau quanh truc.

Chon téng dién tich cac ban canh khuéy nho hon hoac béng 15% dién tich mat cat
ngang cua ngan.
(Nguén: Trinh Xuan Lai, 2004, X [y nuéc cdp sinh hoat va céng nghiép, NXB Xay
dung, trang 130)

_15x f,  15x1.8(m?)

° 100 100
Vi f =BxH =12x15=1.8(m?)

f

=0.27(m?)

- Dién tich mot ban canh khuéy:
f= T _0.27_ 0.0675(m?)
4 4
Chon chiéu dai canh khudy la: L = 0.6 (m)
Chon ban kinh vong khuay: R, =0.3(m)
— 2B <0.3(m) > B<0.15(m)
Chon £-20 — B=L£ =26 _003(m) <0.15 (m)
B 20 20
Chon R, =0.15(m)
(Nguon: Trinh Xuan Lai, 2004, Xir Iy nwéc cap sinh hoat va céng nghiép,
NXB Xay dung, trang 131)

Viay: Chiéu dai ban canh khudy 12 0.6 m
Chiéu rong ban canh khudy 13 0.03 m

- Toc do chuyén dong tuong doi cua canh khuay so voi nudce:

2x7r xR xn 2x x0.3x140

v, =0.75x% =0.75x% 50 =3.29(m/s)
v, =0.75x 2R XN 75, ZX”X%(';LE’X“O ~1.65(m/5s)

Trong do:
+ R: Ban kinh chuyén dong cta canh khudy, tinh tir mép ngoai ctia canh dén tam
truc quay, 2R < % B S%l.Z <0.6 => R<0.3,R;=0.3 (m), R, =0.15 (m)
+ n: S vong quay cua canh khudy, n = 140 vong/phdt.

(Ngudn: Trinh Xuan Lai, 2004, Xit [y nuéc cap cho sinh hoat va cong nghiép, NXB
Xay Dung, trang 116)
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- Ning lugng dé dua canh khuay di chuyén trong nudc:
N, =51xC x F x (V¢ +V3) =51x1.5x0.072x (3.29° +1.65%) = 220.89 (W)

Trong do:

I 2=>c=15
b
F: tiét dién ban canh khudy, F =0.6x0.03x4=0.072(m?)

- (Gia tri gradient van toc:

G, =10 z =10 N :lO\/ﬂ =1054.31(s ™) =1000(s™)
U uxV 0.0092x2.16

Trong do:
+ N: nang lugng dé dua canh khuay di chuyén trong nuée, N = 220.89 W
+ u=0.0092kgm’ /s - dd nhét dong luc cua nude & 25°C

(Nguon: Trinh Xuan Lai, 2004, Xur 1y nudc cap cho sinh hoat va cong nghiép, NXB
Xay Dung, trang 115)

Chon motor khudy giam téc Dolin model DLSV11 cong suat 1/2HP.
% Tinh todn ong dan nude thai vao va ra

Puong kinh 6ng dan nudc thai vao:
B
D, - [4xQFF _ [4x0.0116 _ 0.009(m)
XV 7x1.5

+ Q.° :luu lugng nude thai trung binh tinh theo gidy
+ v:van toc nudc thai, chon 1.5m/s (c6 ap) (TCVN 51-84, diéu 4.1.25)

Trong do:

Chon 6ng dan nudc thai loai uPVC c6 dudng kinh D = 114 mm, day 3.2 mm

Puong kinh 6ng dan nude thai ra:
TB
D, - 4xQ, _ /4><0.0116 _0.128(m)
XV 7x0.9

+ Q[ :luu lugng nude thai trung binh tinh theo gidy
+ v: van tdc nudc thai, chon 0.9 m/s (khong ap)(TCVN 51-84, diéu 4.1.25)

Trong do:

Chon 6ng dan nudc thai loai uPVC c6 duong kinh D = 130 mm, day 5 mm
4.1.7. Bé tao bong
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a. Nhiém vu
Loai bo céac hat keo va cin ban trong nudc bang cach két dinh chiing vdi cac chit
keo tu va trg keo tu tao thanh cac bong can c6 kha nang léng.
b. Tinh toan
Bé tao bong duogc xdy dung gdm 3 ngin véi kich thudce bing nhau.
- Thoi gian luu nudc mot ngan, chon t = 10 (phut)
(Ngudn: Trinh Xuan Lai, 2004, Xir Iy nuéc cdp sinh hoat va céng nghiép, NXB
Xay dung, trang 129)
> Thé tich mét ngan:
V =txQ[® =10( phut) x60x0.0116(m* / s) = 6.96 (m"*)
Trong do:
+ t: thoi gian luu nudc, t = 10 phit
+ Q®=0.0116(m*/s) : Luu lugng nudc thai 16n nhat tinh theo gidy
» Kich thuoc mot ngan:
Chon chiéu cao ngin 1a: H =1.5(m)
- Tiét dién cia mdi ngan:
V 6.9

F=—=—"""2=464(m?)
H 15

- Chon ngan ¢ tiét dién vudng:
a=+F =+/4.64 = 2.15(m)
Chiéu rong ngin (B) bang chiéu dai ciia ngan (D) la: B=D =2.2 (m)
- Chon chiéu cao bao vé:
h,, =0.5(m)
- Chiéu cao xay dyng ctia ngan la:
H,,=H-+h,=15+05=2(m)
- Thé tich thuc ctia ngan la:
V =axaxH =2.2x2.2x2=9.68(m°)
Xay dung bé tao bong ¢ 3 ngin cung kich thudc
V =DxBxH =axaxH =2.2mx2.2mx2m =9.68(m°)
> Thiét bi khuéy tron
MJi ngan dit mot gudng canh khudy gdm truc quay va cac 4 ban canh khudy ddi
xtng nhau quanh truc.
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Chon tong dién tich cac ban canh khudy bang 15% dién tich mat cit ngang cia
ngan.

(Nguén: Trinh Xuan Lai, 2004, X [y nuéc cdp sinh hoat va céng nghiép, NXB Xay
dung, trang 130)

_15x f,  15x4.4(m?)
© 100 100
Véi f =BxH =2.2x2=4.4(m%)

- Dién tich mot ban canh khu?iy:
_ 1 _066_ 4 165(m2)
4 4

Chon chiéu dai canh khudy 1a: L = 1(m)
Chon ban kinh vong khudy: R, =0.4(m)
— 2B <0.4(m) > B<0.2(m)
L

Chon = =20 — B=—L =1 _0.05(m) < 0.4 (m)
B 20 20

f =0.66(m?)

Chon R, =0.2(m)
(Ngudn: Trinh Xuan Lai, 2004, Xir Iy nuwéc cap sinh hoat va céng nghiép,
NXB Xay dung, trang 131)
Vay: Chiéu dai ban canh khudy 1a 1 m
Chiéu rong ban canh khuay 1a 0.05 m
Moi bu@)ng dat mot dong co dién, chon tbc do quay moi bu@)ng:
Buéng I: 50 vong/ phut
Buéng 2: 30 vong/ phut
Buéng 3: 10 vong/ phut
Buéng phdn tng 1:
- Tbc do chuyén dong cta nudc do canh khudy tao ra:

v, =0.75x 2 FxRxn =0.75><W ~1.57(m/s)
v, =0.75x 27X Ry x1 :0.75><—2”X6%2X50 _0.79(m/s)

Trong do:
+ R,R, : Lan lugt 1a khoang cach cua hai mép canh khudy dén tam truc

quay
+ N:sb vong quay, n = 50 vong/phit

(Ngudn: Trinh Xuan Lai, 2004, Xit [y nuéc cdp sinh hoat va céng nghiép, NXB Xay
dung, trang 131)

- Ning luong dé dua canh khudy di chuyén trong nuéc:
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N, =51xC x F x (v? +2) =51x1.5x 0.2x (1.57° +0.79%) = 66.75 (W)
Trong do:

I _0=>c=15
b

F: tiét dién ban canh khudy, F =1x0.05x4 =0.2(m?)

- Gi4 tr1 gradient van toc:

G, =10 % =10 |- zloJﬂ:m.m(sl)
P XV 0.0092x9.68

Trong do:

+ N: ning lugng dé dua canh khudy di chuyén trong nuée, N = 66.75 W
+ 1=0.0092kgm* /s - 6 nhét dong luc cua nudce & 25°C

Chon motor khudy giam toc Dolin model DLSV 13 cong suat 2HP.
Budng phan ving 2

- Toc do chuyén dong cua nude do canh khuady tao ra:

v, = 0.75x 2XFXR XN _ o 2x7x0.4x30 0.94(m/'s)
60 60
v, = 0_75XM _ 0_75XM =0.47(m/s)
60
Trong do:

+ R,R, : Lan luot 1a khoang cach cta hai mép canh khudy dén tim truc quay
+ N:sb vong quay, n = 30 vong/phut

(Ngudn: Trinh Xuan Lai, 2004, Xit Iy nudc cdp sinh hoat va céng nghiép, NXB
Xay dung, trang 131)

- Ning luong dé dua canh khudy di chuyén trong nudc:
N, =51xCx F x (v* +V2) =51x1.5% 0.2x (0.94° + 0.47°) =14.29 (W)
Trong do:

I _20=>c=15
b

F: tiét dién ban canh khuay, F =1x0.05x4 =0.2(m?)

- Gia tri gradient van toc:

G, =10 Z =10 N =10\/ 14.29 =126.67(s™)
u uxV 0.0092x9.68
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Trong do:

+ N: ning lugng dé dua canh khudy di chuyén trong nuée, N = 14.29 (W)
+ u=0.0092kgm’ /s - dd nhét dong luc ctia nude & 25°C

Chon motor khudy giam téc Dolin model DLSV12 cong suat 1/2HP.

Buong phan vng 3
- Tbc do chuyén dong cua nudc do canh khudy tao ra:
v, = O.75xw _ 0.75xw —0.31(m/s)
v, =0.75x xR xn 0.75x—2X”X6%'2X10 =0.16(m/s)
Trong do:

+ R,R, : Lan luot 1 khoang cach cua hai mép canh khudy dén tam truc

quay
+ N:sb vong quay, n = 30 vong/pht

(Ngudn: Trinh Xuan Lai, 2004, Xi [y nudc cdp sinh hoat va cong nghiép, NXB Xay
dung, trang 131)

- Nang lugng dé dua canh khudy di chuyén trong nudc:
N, =51xCx F x (V) +V3) =51x1.5x0.2x (0.3° +0.16%) = 0.52 (W)
Trong do:

I _s0=>c=15
b

F: tiét dién ban canh khudy, F =1x0.05x4 =0.2(m?)

- Gia tr1 gradient van toc:

G, =10 % 10 |- N :10\/ 052 _5416(s")<30(sY)
2 A<V T\ 0.0092x9.68

Trong do:

+ N: nang lugng dé dua canh khudy di chuyén trong nudc, N = 0.52(W)
+ 1=0.0092kgm? /s - 6 nhét dong luc cua nude & 25°C

(Nguon: Trinh Xuan Lai, 2004, X [y nuwéc cdp sinh hoat va c¢éng nghiép, NXB Xay
dung, trang 129)

Chon motor khudy giam téc Dolin model DLSV12 céng suat 1/8HP.
Bang 4.7. Thong s6 thiét ké bé tao bong
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Théng sb Gia tri Pon vi
Dai x rng x cao 2.2X22X2 m
Thoi gian luu nudc 10 phut
Ban kinh vong khuay R; | 0.4 m

Ban kinh vong khudy R, | 0.2 m
Chiéu rong canh khuay 0.05 m
Chiéu dai ban canh khuay |1 m

4.1.8. Bé lang I

a. Nhiém vu
Lang tat ca cac bong cin tir cong trinh xir 1y trude d6 (bé keo tu — tao bong).
b. Tinh toan
Bé lang dung duoc lya chon dé tinh toan thiét ké can cir vao cong suat cua tram xir
ly dudi 20,000m*/ngay dém ( Theo diéu 6.5.1 — TCXD — 51 — 84).
% Kich thuéc bé ling dot |
- Dién tich tiét dién wot caa dng trung tam:
QP 0.0116

S

V, 002

=0.58(m°)

Trong do:

Qra,s : Luu lugng tinh toén 16n nhit m%/s

Vi Téc d6 chuyén dong caa nude trong 6ng trung tam, toc do nude
trong 6ng trung tam khong Ién hon 30 mm/s téc d6 nudc qua khe hé gitta mép
dudi ciia ong trung tam (Piéu 6.5.9 TCXD — 51 — 84). Liy Vi = 20 mm/s = 0.02
(m/s).

- Dién tich tiét dién wét cua bé lang dung trong mat bang duoc tinh theo cong
thic:
- Qu. 00116

=22 2 23.2(m?)
v 0.0005

Trong do:
v — van téc chuyén dong cua nudéc thai trong bé ling dung, v = 0.5-0.8 mm/s.

(Ngudn: Lam Minh Triét, 2015, X Iy nudc thai dé thi va cong nghiép — Tinh todn
thiét ké céng trinh, NXB Pai hoc Qubc gia Tp.HCM, trang 253).
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Theo diéu 6.5.2 TCVN — 51-84, sb bé lang | khdng nho hon hai bé. Ta chon 2 bé
ling dung.

- Dién tich mdi bé trong mat bang s& 1a:
F+f 232+0.58

F=—

=11.89(m?)

Trong do:
n- 6 bé ling dung, n =2

- buong kinh caa mdi bé dugce tinh theo cong thic:

D:\/4><F1 :\/4><11.89 _ 3.89(m)
T

T

Chon bé ¢6 dudng kinh D =4 (m).

- Dién tich tiét dién ng trung tdm caa mdi bé:
f 058

f =t =22 _029(m
1= (m)
- Dbuong kinh caa dng trung tam ¢ mdi bé:

OI:\/4><f1 :\/4x0.29 _ 0.61(m)
T

T

Chon bng trung tdm c6 dudng kinh 1a: d = 0.6 (m)
- Chiéu cao tinh toan cua ving lang trong bé lang dung:
h, =Vvxt =0.0005x1.5x 3600 = 2.7(m)
Trong do:
t - thoi gian lang, chon t = 1.5h
(Ngudn: Lam Minh Triét, 2015, Bing TK4 - X [y mude thai do thi va cong nghiép —
Tinh todan thiét ké céng trinh, NXB Dai hoc Qudc gia Tp.HCM, trang 139)
- Chiéu cao phan hinh nén cua bé ling ding:

h,=h,+h, = (DT_d)xtana :(%%than 50° =2.02(m)

Chon h, =2 (m)
Trong do:
h, - Chiéu cao Iép trung hoa, m;

hs - Chiéu cao gia dinh cuaa 16p can lang trong bé, m;
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D- Puong kinh trong cta bé lang, D =4 m
d, — duong kinh day nho caa hinh nén cut, liy d, = 0.6 m;

o — Goc nghiéng cua day bé ling so véi phuong ngang, 1y khdng nho
hon 50° . Chon a = 50°

(Ngudn: TCXD — 51 — 84, diéu 6.5.9).

- Chiéu cao cua 6ng trung tdm lay biang chiéu cao tinh toan cua ving ling va bang
2.7 m.

(Nguon: TCVN 51-84, diéu 6.5.9)
- buong kinh miéng loe cua 6ng trung tam 14y bang chiéu cao cua phan éng loe va
bang 1.35 duong kinh dng trung tam.
d, =h =1.35xd =1.35x 0.6 = 0.81(m)
chon d, =0.8 (m)
(Nguon: Lam Minh Triét, 2015, Xt Iy nwc thai dé thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB Pai hoc Qubc gia Tp.HCM, trang 255)
- Puong kinh tim hat l1ay bang 1.3 lan duéng kinh miéng loe va bang: 1.3 x 0.8 =
1.04 (m). Chon 1 (m)
(Ngudn: TCVN 51-84, diéu 6.5.9)

- Goc nghiéng gitra bé mat tim hat so voi mat phang ngang lay bang 17°.

(Nguon: TCVN 51-84, diéu 6.5.9)

- Khoang céch gitra mép ngoai cling ciia miéng loe dén mép ngoai ciing cua bé mat
tam hait theo mat phang qua truc duoc tinh theo cong thic:

L= 4xQ _ 4x0.0116 :0-32(m)
v, xzx(D+d ) 0.0lxzx(4+0.6)

Trong do:

vi: Tde do dong chay qua khe ho giira miéng loe 6ng trung tdm va bé mat
tam hat, vy < 20mm/s, Chon vy = 10mm/s = 0.01m/s.

(Ngudn: TCVN 51-84, diéu 6.5.9)
Chiéu cao tong cong cua bé lang dung I:
H=h+h +h,=27+2+0.3=5(m)
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Trong do :

+ ho- Khoang céch tir muc nuée dén thanh bé, hy = 0.3 m
+ hg Chiéu cao tinh toan cta ving lang, hy = 2.7 m
+ hy: Chiéu cao phan hinh nén, h, =2 m

> Kiém tra lgi thoi gian heu néc cia bé lang dot |

- Kiém tra lai thoi gian luu nudc trong bé lang:

v %x(Dz—dz)xhn %x(42—0.62)><2.7

t=— = - ~1.77(h) > 1.5(h)
i g 41.67+2

- Kiém tra tai trong bé mit trong bé ling:

e 1000

= = =42.05(m*/ m?.nga
F+F 23.2+0.58 ( gay)

(Ngudn: Lam Minh Triét, 2015, Bdang TK4 - X Iy nuée thai dé thi va cong nghiép —
Tinh todn thiét ké céng trinh, NXB Pai hoc Qudc gia Tp.HCM, trang 139)

¢ Tinh todAn mang thu nwoéc

Dung hé théng mang vong chay tran quanh thanh bé dé thu nuéc, mang duoc dat
phia trong bé, dudng kinh ngoai ctia mang 1a duong kinh trong cia bé.

- Buong kinh cua mang thu nudc: D, =0.75x D =0.75x4 =3(m)

D-D, 4-3
2 2
- Chiéu cao mang thu nudc: chon 0.3 (m)

- Bé rong mang thu nudc: B =

=0.5(m)

- Chiéu dai mang thu nuéc: L, =zxD,, = 7x3=9.42(m)
- Tai trong thu nuéc trén 1m chiéu dai méang:

__Q," _1000
L 9.42

m

=106.16 (m* / m.ngay)

% Tinh toan mang ring cwa:

- DPuodng kinh méng rang cua bang duong kinh trong mang thu:
. Dic=Dmn=3 (m)

- Chi€u dai mang rang cua:

L. =7xD,=7x3=9.42(m)
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- Chon s khe trén 1m chiéu dai mang ring cua 1a: 5 khe

- Bé rong ring cua: b= 100mm

- Bérong khe: b, = 100mm

- Khe tao géc: a =90°

- Chiéu sau khe = 50 mm

- Chiéu cao mang rang cua la 300mm, bé day mang ring cua la Smm, mang
duoc bt dinh vé6i thanh bé ling.

- Téng sb khe 1a: n=5xL =5x9.42=47.1 => chon 60 khe

- Luu luong nudc qua mot khe:

ngd
Uere = % = % =16.67(m* / khe.ngay)
¢ Tinh toan lwgng bun sinh ra

- Ham luvgng bong can sau qué trinh keo tu tao bong:
Gia str liéu luong phén nhom da ding dé keo tu 12 110 mgAl,(SO,); cho 1 lit nuéc
thai.
- Khi cho phén vao nuoc:
Aly(SOy4); .18H,0 + 6 H,0 — 2AI(OH); + 3H,SO,4 + 18 H,0

6669 1569
110mg X=7?
- Luong AI(OH); sinh ra ttng véi 11it nudc thai:
x = 10156 _ 55 76(mg /L)
666

- Ham lugng chat lo ling troi theo nudc ra khoi bé lang ding I:

_ C,, x(100—E,) 374.6x(100—62.75)
100 100

C, =139.54(mg /1)

Trong do:
+ Cpyy : ham luong chét lo limg cua nuée thai dan dén bé lang I,
Chn = 348.84 + 25.76 = 374.6 (mg/l)

+E;:  Hiéu suét ling, E; = 62.75% (ndi suy) voi toc do ling 1a

V= it = 2.7 =0.5 mm/s.
3.6xt 3.6x15

(Ngudn: Lam Minh Triét, 2015, bdng 3-27 - Xt Iy nudc thai dé thi va cong nghiép —
Tinh todan thiét ké céng trinh, NXB DPH QG Tp.HCM, trang 205-206)

- Khdi lugng bun sinh ra:
My, = Q" x(S, —S) =1000x (374.6—139.54)x10°° = 235.06 (kg / ngay)

Trong do:
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S,: ham lugng SS vao bé ling, S, = 374.6 (mg/l)
S: ham luong SS dau ra bé ling, S = 139.54 (mg/l)

- Khéi luong riéng ctia bun tuoi: p=1.053kg /1 , dd 4m 95%,
(Ngudn: Lam Minh Triét — Tran Hiéu Nhu¢, 2015, Xit Iy nuwée thai tdp 1,
NXB Xay dung Ha Noi, trang 144)
- Thé tich bun trong ngay:
M,  235.06x10°
Qu = (1-0.95)xp,  0.05x1.053

=4.46(m* / ngay)

Tinh toan 6ng din nwéc thai ra khéi bé
Chon van tdc nude trong dng: v = 0.6 m/s (theo TCVN 33-2006- diéu 5.96)

- Puong kinh 6ng dan nudc:

4xQ™ [ 4x4L67

= =0.110(m)
TXNXV 7 x2x0.6x3600

= Chon 6ng nhya uPVC c6 duong kinh 1a 114 (mm), do day 3.2 (mm).
Tinh toan 6ng din nwéc thai vao bé
Chon van tc nudc trong dng: v = 0.4 m/s (theo TCVN 33-2006- diéu 5.96)

- Puong kinh ng dan nudc:

4><QhTB B 4x41.67
TXNXV 7 x2x0.4x3600

=0.136(m)

= Chon 6ng nhya uPVC c6 dudng kinh 13 168 (mm), d6 day 4.3 (mm).
< Tinh toan bom nwéc tir bé ling I qua bé aerotank
- Chiéu cao cot ap theo dinh luat Bernoulli:
H=H,+H,+H,=5+1=6(m)
Trong do:
+ Hy: Cot ap dé khac phuc chiéu cao hinh hoc
Hi=Z2,-72,=5-0=5(m)
Vi Z, 1a chiéu cao dng bom day (chiéu cao bé ling I),
Zi=5m
Z, 1a chiéu cao éng bom hut, Z, = 0
+ H,: ton thit ap lyc giita hai dau dng bom hat va éng bom day
H2 — P~ B
p*g
Véi p : khéi luong riéng cua nude thai

P2, P1: 4p sudt & hai dau doan dng, p, = p;

59



=>H;=0
+ Hs = 1 m, ton thét ap luc cuc bo
ChonH=7.5m
- Cong suat bom:
QSTB xpxgxH 0.0116x1000x9.81x7.5
1000x7 1000x0.8

~1.07 (kW)

Trong do:
+ Q® : Luu lugng 16n nhat tinh theo gidy, Q™ =0.0116(m°/s)
+ p : Khdi luong riéng cua nude, p = 1000 (kg/m°)
+ g : Gia toc trong truong, g =9.81 m/s?
+ H : Cot ap cia bom, H=7.5 m
+ 7 : Hiéu suit ciia bom. Ly 7=0.8 , n=0.72+0.93
Cong suit thyc cia may bom bang 1.2 1an cong suat tinh toan:
N =1.2xN=1.2x1.07=1.28(kW)

Chon bom nudc Pentax model CST 300/3 cong suat 2.2kW,H=75-17.5m, Q=
15-60 m*/h, duong kinh hong x4 90 mm.

Tinh Bom bun
Chiéu cao cot ap:
H=H,+H,+H;=5+1=6 (m)
Trong do:
+ Hy: Cot ap dé khac phuc chiéu cao dang hinh hoc
Hi=Z,-2,=0
Véi:  Z;: Chiéu cao 6ng bom day (chiéu cao lang I): Z; =5m
Z,: Chiéu cao 6ng bom hut, Z, = 0
+ H,: ton thit ap lyc giita hai dau doan dng hut va day, do ap suit & hai dau
doan ong bang nhau nén H, =0
+ Ha: ton that ap luc cuc by, chon Hz = 1m
- Cong suit bom:
QP xpxgxH _ 0.0116x1053x9.81x6
10007 1000x0.8

— 0.89(kw)

Trong do:
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+ Q® : Luu lugng trung binh tinh theo gidy, Q/° =0.0116(m*/s)
+ N: Ning suit bom trung binh, KW

+ g: Gia tc trong truong, g = 9,81 m/s’

+ 7 : Hiéu suit cuia bom. Chon 7 = 0.8

- Céng suat that ciia bom bang 1.2 14n cong suét tinh toan:
N'=1.2x N =1.2x0.89 =1.1(kW)

Chon 2 bom bun dit can EBARA model DWO 200, cong suit 1.5 kW, cot ap 5.8-
12.3 m, duong kinh hong xa 50 mm, lwu luong: 6-45 m/h.

Puong kinh 6ng dan bun 1a:

B
D- 4xQ _ ,4X0'0116:0.136(m)
TXV 7x0.8

v: van tdc bun trong éng ¢ ap luc, chon v =0,8 (M/s)

(Ngudn: TCVN 51-84, diéu 2.6.5)

Chon 6ng loai uPVC c6 dudng kinh D = 130 (mm)
Bang 4.8. Thong s6 thiét ké bé ling I

Théng s6 Gia tri Pon vi
S6 bé ling 2 Cai
Thoi gian lang 1.5 h
Chiéu cao bé lang 5 m
Puong kinh bé lang 4 m
Chiéu cao phan lang 2.7 m
Chiéu cao phan hinh chép 2 m
Puong kinh éng trung tam 0.6 m
buong kinh mang thu 3 m
nudc

Bé rong mang thu nuéc 0.5 m
Chiéu dai mang thu nuéc 9.42 m
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Puong kinh éng thu nuéc 0.114 m

4.1.9. Bé aerotank

a. Nhiém vu

Loai bo cac chit hitu co hoa tan c6 kha ning phan huy sinh hoc trong nudc thai

bang hé vi sinh vat hiéu khi.

b. Tinh toan

¢ Thong so tinh toan:

Luu luong nudc thai: 1000 m*/ngay dém

Ham luong BODs cia nude thai dau vao 1a: So = 161.60 (mg/1)

Ham lugng BODs cua nudc thai dau ra la: S = 24.24 (mg/l)

Ham luong SS du vao bé aerotank: Cy = 139.65 (mg/l)

Ham luong SS can dat sau xir 1y: C = 34.88 (mg/)

Gia sir ham luong chét ran lo ling trong nude thai dau ra 1a chét ran sinh hoc
(bun hoat tinh) trong d6 c6 80% la chat d& bay hoi va 60% 1a chit c6 kha ning
phén huy sinh hoc.

Luong bun hoat tinh trong nudc thai dau vao cuabé: Xp =0

Do tro cta bun hoat tinh la: z=0.2

Nong do chét lo limg dé bay hoi trong hdn hop bun hoat tinh (MLVSS),
X =2500+4000 (mg/1), chon X = 3000 (mg/1)

Ham lugng bun tuan hoan: Xy, = 8000 (mg/l)

Thoi gian luu bun trung binh 1a: 6, =0.75+15 (ngay). Chon 6, =10 (ngay)
Tisbé F/M: 0.2+0.6 (kg/kg.ngay)

Ti 1¢ BODs/BOD,, = 0.68

Tai trong thé tich: 0.8+1.92 (kgBODs/m*.ngay)

Ti s6 thé tich bé/luu luong gid: V /Q =3+5(h)

Ti s6 bun tuan hoan hoat tinh: Q/Q = 0.25+1

Hé sb san lwong Y = 0.6 mg bun/mg BODs bi tiéu hiy (0.4 — 0.8 mg bun/mg
BOD:s)

Hé s6 phan huy noi bao: Kq=0.02 — 0.1 (ngay™). Chon Ky = 0.06 d™*

Ti ¢ MLVSS/MLSS = 0.8 (do z=0.2)

(Ngudn: Lam Minh Triét, 2015, Xt Iy nuéc thdi do thi va cong nghiép — Tinh todn
thiét ké céng trinh, NXB PH QG Tp.HCM, trang 147)
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Q-.XU-. SD X Bx l':'r II Qe’ Sl Xe
» Bé¢ Aecrotank ¢ lang
Qr,X:,S
Qw, Xs
Hinh 4.1 . So' do lam viéc cia hé théng aerotank
Trong do:

+ Q, Q, Qu, Qc: Lan luot 13 luu lwong nude dau vao, luu lwgng bin tuan hoan,
luu lugng bun x4 va luu luong nude dau ra (m®/ngay).
+ Sp, S: Nong do chat nén (tinh theo BODs) & dau vao va nong do chat nén sau
khi qua bé Aerotank va bé lang Il (mg/l).
+ X, X,, X¢: nong d6 chat ran bay hoi trong bé Aerotank, nong do bun tuan
hoan va nong do bun sau khi qua bé lang 11 (mg/l).
- Xac dinh ham luong BODs hoa tan trong nudce thai dau ra;
BOD:s (ra) = BODs hoa tan + BODs cua cin lo ling trong nudc thai dau ra
- Nbng d6 BODs cua cin lo limg trong nuéc thai dau ra:
Phan c6 kha nang phan hay sinh hoc & dau ra:
a=0.6x34.88=20.93 (mg/l)
- Luong BOD can dé oxy hoa hoan toan can lo ling ¢6 kha ning phan huy sinh
hoc & dau ra (1 mg SS khi bi oxy héa hoan toan tiéu tén 1,42 mg O,):
b =20.93x1.42 =29.72 (mg/l)
=> Nong d6 BODs ciia can lo limg trong nuéc thai dau ra:
¢ =29.72x0.68 = 20.21 (mg/l)
- BODs hoa tan trong nudc thai dau ra:

d = BOD,,, —C = 24.24—20.21=4.03 (mg/l)
- Hiéu suit xir 1y tinh theo BOD5 hoa tan:

BOD;,,,, —d 100 161.6-4.03
161.60

H, =
" BOD5(vao)

x100=97.5 (%)
- Hiéu suit xi 1y tinh theo BODj tong cong:
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4 _ BODswy ~BODyy _1616-2424 o\
tc BODs(vao) 161.6

% Kich thudée bé aerotank
Thé tich bé aerotank:

M9 x @, xY x(S, - S)
Xx(1+K,;x8,)

Trong do:

Q¥ =1000 m */ngay dém: Luu luong nudc thai trung binh ngay

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

Y: Hé s6 san luong bun, Y = 0.6 mg bun/ mg BODs bi tiéu hily

So: lwong BODs dau vao bé aerotank, S, = 161.60 (mg/I)

S: Lugng BODs hoa tan trong nudc thai dau ra, S = 2.8 (mg/l)

Nong d6 chét lo ltimg dé bay hoi trong hdn hop bun hoat tinh (MLVSS),
X =3000 (mg/l)

+ Kg: hé s6 phan huy noi bao, K4 = 0.06 (d™)

+ + + + + o+

(Nguon: Lam Minh Triét, 2015, Xir Iy nuwéc thai dé thi va céng nghiép — Tinh todn
thiét ké cong trinh, NXB PH QG Tp.HCM, trang 431)

Ta c6 thé tich bé:

_ 1000x10x0.6x (161.60—4.03) —196.96(m’)
3000x (1+0.06x10)
- Thoi gian luu nudc cia bé aerotank:
W 196.96
0=—="-—"=4.72 (h) <5 (h) (thda
=g =72 (<5 () (oo

- Chon chiéu cao hitu ich cta bé 1a: H = 3.5 (m)
- Chon chiéu cao bao vé: hy, = 0.5 (m)
— Chiéu cao xay dung ctia bé 1a: H , =H +h =3.5+0.5=4(m)
(Nguon: Lam Minh Triét, 2015, Bang 9-11-Xir Iy mede thai do thi va cong nghiép
— Tinh todn thiét ké cong trinh, NXB DH QG Tp.HCM, trang 433)
Dién tich cta bé 1a:
W  196.96

F=—="2"-49.24 (M)
H 4

Chon s6 don nguyén ctia bé 1a: n =2

- Dién tich mdi don nguyén la: F'= z 49224 =24.62 (m?)

64



F'=LxB=6mx4.1m
Vay: Chiéu dai ctia don nguyén la: 6 (m)
Chiéu rong ctia don nguyén 1a: 4.1 (m)
- Thé tich thuc ctia mdi don nguyén la:
W=LxBxH =6x4.1x4=98.4 (m°)
¢ Tinh toz’}n lwong bun du thai bé mbi ngay
- Hg s0 san lugng bun quan sat:
Y, = Y _ 0.6
1+ K, x6., 1+0.06x10

=0.375 (mgVSS/mgBOD)

Trong do:
Y: hé s6 san luong bun, Y = 0.6 mgbun/mgBODs bj tiéu hiy
6. : thoi gian luu bun, 6, =10 (ngay)
Kg: Hé s6 phan huy ndi bao, Ky = 0.06 (d™)
,(N guén: Lam Minh Triét, 2015, Xit Iy nuwéc thai do thi va céng nghiép — Tinh todn
thiet ke cong trinh, NXB DH QG Tp.HCM, trang 149)

- Téng lugng bun sinh ra mdi ngay theo VSS:

Pywss) = Yas X QI x (S, —S) = 0.375x10°° x 1000 (161.60 — 4.03)

=59.08 (kgVSS/ngay)
Trong do:
+ Q¥ : Luu lugng trung binh ngay dém, Q" =1000 (m*/ngay dém)
+ Yobs: Hé s san luong bun quan sat, Yqps = 0.375 mgbun/mgBODS5 bi
tiéu huy
+ S, Lugng BODs cta nuéc thai dan vao bé aerotank, S, = 161.60 (mg/l)
+ S: Luong BODs hoa tan trong nuéc thai dau ra, S = 4.03 (mg/I)
- Téng lugng bun sinh ra mdi ngay theo SS:

P 59.08
P o,w=—-=—""=73.85 (kgSS/nga
)17 1-02 (kgSS/ngay)

Vi z 1a d6 tro cuia bun hoat tinh
- Luong bun con lai trong SS ¢ nudc thai sau xur 1y:
P, =QI% xC,_ =1000x34.88x10"° = 34.88 (kgSS/ngay)

- Luong bun can xir Iy mdi ngay:
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P, = Pyss) — P = 73.85-34.88=38.97 (kgSS/ngay)
- Luong bun can xtr Iy ¢6 kha ning phan hay sinh hoc:
P,=0.8xP, =0.8x38.97 =31.18 (kgSS/ngay)

¢ Xac dinh luu lwgng bun thai
- Luu luong bun du thai bo:

g WX
’ ber + Qraxra
Trong do:
+ W: Thé tich aerotank, W = 196.96 (m?)
+ X: Nong d6 chat ran bay hoi trong bé aerotank, X = 3000 mg/I
+ Qp: Luu luong bun thai
+ X Néng do VSS trong SS ra khéi bé léng, X, =34.88x0.8=27.90

(mg/l)
+ X, Nong do chat rin bay hoi c6 trong bun hoat tinh tuan hoan

X, =0.8x8000 = 6400 (mg/l)
+ 6, : Thoi gian luu bun, 6, =10 (ngay)
Vay luu lugng bun thai la:

CWx X -Q,x X, x6, 196.96x3000-1000x27.90x10
- X, x6, - 6400x10

Q,, =4.87 (m*/ngaydém)

% TY s6 bun tuin hoan
Phuong trinh c4n bang sinh khdi cho bé aerotank:

Qx X, +Qx X, =(Q+Q,)xX
Trong do:
Q: Luu luong nudce thai cua bé, Q = 1000 (m*/ngay dém)
Q, : Luu luong bun tuan hoan hoat tinh (m*/ngay dém)
Xin: Nong do VSS trong bun tuan hoan, Xy, = 8000 (mg/1)

Xo: Nong dd VSS trong nude thai dan vao bé aerotank (mg/l)
+ X:Nbng d6 VSS trong bé aerotank, X = 3000/0.8 = 3750 (mg/I)

Gia tri X, thuong rat nho so véi X va Xy, do do phuong trinh can bﬁng vat chit &
trén co thé bo qua QX,. Khi dé:

QX =Qy x(Xy, = X)
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Chia hai vé ciia phuong trinh cho Q va dit = ¢ (dugc goi 1a hé sé bun tudn

Qu
Q
hoan)

X 3750

= ~0.88
X, —X 8000—3750

Taco: ax(Xy,—X)=X > a=

Vay luu luong bun tuan hoan la:
Q, =Qxa =1000x0.88 =880 (m*/ngay dém) = 36.67 (m°/h)

% Tai trong thé tich va ti s6 F/M

- Tai trong thé tich:
QxS, 1000x161.60x107° 3 s
L. = 0 — =0.82 (kgBODs/m”nga
BOD W 196.96 (kg 5 gay)

Gi4 tri nay nam trong khoang cho phép (L=0.8 — 1.9 kg BODs/m>.ngay)
- Thoi gian luu nudc cia bé aerotank:

W  196.96
0= =20 _0197 (ngay)=4.72 (h
0~ 1000 (ngay) (h)

Ti sb F/M:

i_ S,  161.60
M OxX 0.197x3000

Gia tri nay nam trong khoang cho phép (F/M = 0.2 — 0.6 (d-1))

=0.273 (dY)

(Ngudn: Lam Minh Triét, 2015, Xir Iy nuéc thai dé thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB Dai hoc Qubc gia Tp.HCM, trang 504)

% Xac dinh lwong khi cip cho bé aerotank
- Khéi lugng BOD,g tiéu thu trong qua trinh sinh hoc bun hoat tinh:

"% % (S, —S) _ 1000 (161.60 -4.03)

M = =231.72(kg/ngs
BOD,, 068 068 (kg/ngay)

Trong do:

ngd

+ Q¥ : Luu lugng trung binh ngay, Qi =1000 (m*/ngay dém)
+ So: Luong BODs cua nude thai dan vao bé aerotank, S, = 161.60 (mg/l)
+ S: Luong BODs hoa tan ctia nudc thai dau ra, S = 4.03 (mg/l)

- Nhu cau oxy cho qua trinh:

M, =M -1.42%xP,

sy = 231.72—1.42x59.08 =147.83 (kg/ngay)

0, BOD,,

Trong do:
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+ 1.42: Hé s chuyén doi
Gia sir khong khi chira 23.2 % luong oxy va khdi lugng riéng khong khi & 30°C 1a
1.16 (kg/m®). Hiéu qua van chuyén oxy cua thiét bi thoi khi 1a E = 9%, hé s an toan f
=2.
- Luong khong khi yéu ciu theo 1y thuyét:
Mo, 14783

M, = - —549.31 (M*/nga
M 23.206x1.16  0.232x1.16 (m*/ngay)

Kiém tra luong khong khi can thiét cho x40 tron hoan toan:

q= My __ 54931 y 1 ><10030I=21.54 m?)
ExW 0.09x196.96 1440(phut/ngay) m

Ti s6 ndy nam trong khoang cho phép: q = 20 — 40 I/m°. phut. Nhu vay lwong khi
cap cho qué trinh bun hoat tinh ciing du cho nhu cu x4o trén hoan toan.

Luu lugng khi can thiét cho may thoi khi:

Qy = f XEM 0 _ 2X 312'75 =12216.67 (m*/ngay) = 0.142 (m*/s)

< Tinh toan may théi khi
> Ap lyc may thoi khi:
H,=h;+h, +h=5.26+0.5+4=9.76 (m)

Chon H; =10 (m)

Trong do:
h, : T6n that 4p luc do ma sat doc theo chiéu dai 6ng dan
h,=h, +h, =4.26+1=5.26
Tén that doc dudng theo Darcy (1856):
| v?

h,=4.—.—.
d D 2g v

2 2
w8 I 131018x—0 10 13-4.26(m)
0.125 2x9.81 0.065 2x9.81

h, =h,, +h,,=0.1

Trong do:

+ A :hé so ton that doc duong,

A= 0.0125+% =01 A, = 0.0125+&11 =0.18
0.125 0.065

+ 1: chiéu dai ong, chon L = 8 (m)
+ D: duong kinh 6ng dan khi
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+ v:van téc nudc ra bdn, v = 1.5 (m/s)
+ g gia tdc trong trudng, g = 9.81 (m/s°)
+ y :ty trong khong khi, y=1.3
- hg: Tén thit cuc bd, chon 1 m
- hg Ton that qua thiét bj phan phdi, khong vuot qua 0.5
- h: Chiéu sau cia bé, h = 4m
> Cong suit may thoi khi:

N = GxRxT 8 P28 1 _0.165><8.314><303>< 1.94°%%
29.7xnxe R 29.7x0.283x0.8 1

)—1} =12.75 (kW)

(Ngudn: Trinh Xuan Lai, 2009, Tinh todn thiét ké cdc cong trinh xir 1y mede
thai, NXB Xay Dung, trang 108)
Trong do:
+ G: Trong lugng cua dong khi
G=0Q, xp, =0.142x1.16 =0.165 (kg/s)
V6i Qi 1a Iuu lwgng khi can cdp, Q= 0.142 (m*/s)
Py 14 khoi luong riéng ciia khong khi
3 1.293x P, B 1.293x 760
(1+0.0367xt)x760 (1+0.367 x30)x 760

D =1.16 (kg/m®)

+ R:Hang sé Iy tuong, R = 8.314 KJ/Kmol

+ T: Nhiét do ctiia khong khi diu vao, t =30°C — T =30 + 273 =303 K

+ P;: Ap suét tuyét ddi ciia khong khi dau vao, P; = 1 atm

+ P,: Ap suit tuyét d6i cua khong khi daura, P, = Hy+1=0.94 + 1 = 1.94
atm
Véi Hy 14 4p luc may thoi khi, Hy = 9.76 (mH,0) = 0.94 (atm)

;o=KL 139571 o83 16i k 1a hé s6 khong khi, k = 1.395

K 1.395
+ E: Hiéu suat may thoi khi, n=0.7— 0.9, chon e = 0.8
+ 29.7: hé s6 chuyén d6i
Cong suat thuc té ciia may thoi khi bang 1.2 1an cong suét tinh toan:
N'=Nx1.2=12.75x1.2=15.3 (kW)
Chon may thoi khi Longtech LT-100 19 Kw, dién ap 400V/3 pha/50Hz.
< Tinh toan hé thong phan phoi khi
Chon thiét bi phan phdi khi loai dia nhua ABS c6 mang phan phdi dang bot tho,
cuong do6 suc khi (5-26 m*/h), chon cuong d6 suc khi 1a 12 m*/h, duong kinh 270 mm.
- Tbng s dia phan phdi khi la:
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Q5112
12 12

V6i Qy: lwong khi cn cung cép, Qy = 0.142 (m®/s) = 511.2 (m*/h)

=42.6 dia, chon 48 dia

S dia cuia mdi don nguyén 1a: 4?8 =24 dia

<% B0 tri 6ng phan phdi khi

Hé théng phan phéi khi gdm 1 dng chinh va 4 dng nhénh, cac 6ng nhanh nay dugc
dit doc theo chiéu dai cua bé. Cac éng nay dugc dat trén gia do cach san bé 0.1 m.
Khoang cach giita 2 6ng nhanh 1a 1m. Mdi 6ng nhanh c6 6 dia phan phéi khi. Mdi dia
cach nhau 0.96 m, 2 dia ngoai cung cach thanh bé 0.6 m (tong chiéu dai bé 1a 6m).

- Puong kinh 6ng phan phbi khi chinh:

Dcz\/4ka =\/4><o.142 _o41m

XV %15

Chon dudng kinh dng chinh 14 125 mm, vat liéu thép khong gi, do day Smm.
Trong do:
+ Q: Luu lugng khi can cung cip, Qx = 0.142 (m®/s)
+ v: van tdc khi trong 6ng dan, v=9—15 m/s, chon v = 15m/s
(Ngudn: Lam Minh Triét, 2015, Xir Iy nuéc thai dé thi va cong nghiép — Tinh todn
thiét ke cong trinh, NXB Dai hoc Quoc gia Tp.HCM, trang 423)
Kiém tra lai van tc khi trong dng dan:

_ 4xQ,  4x0.142
xxD?  7x0.125°

=11.57(m/5s)

Vi

Vi nam trong khoang cho phép (10 — 15 m/s)

(Ngudn: Trinh Xuédn Lai, 2009, Tinh todn thiét ké cdc céng trinh xir Iy nudc thdi,
NXB Xay Dung, trang 107)

- Luu lugng khi qua cac 6ng nhanh: q, = % = 0%442 =0.035(m* / s)

=0.054m

- Puodng kinh éng nhanh: D, = \/4X O _ \/4X0-035

TXV %15
=> Chon dudng kinh ciia dng nhanh la: D, = 65mm, bang thép khong gi, day
2.8mm

- Kiém tra lai van toc trong ong nhanh:

_AxGy  Ax0035 4 o5 /s) <15(mi's) (thoa)

Vo = 2 2
zxD.  7x0.065
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¢ BO tri ong dan nwoc thai va ong dan bun tuan hoan
- DPuong kinh 6ng dan nudc thai ra la:

D. =\/4th :\/4X0’022 ~0.137 (m)

TXV 7x1.5

Trong do:
+ Q¢ Luu lugng nudce thai ra khoi bé aerotank
Vi Q =Q, +Q, =1000+880=1880 (m*/ngay dém) = 0.022 (m%/s)
Trong do:
Q.: Luu luong nudc thai ra khoi aerotank, Q. = 1000 (m*/ngay dém)
Q.: Luu luong bun tudn hoan, Q, = 880 (m*/ngay dém)
+ v: Van tdc nudc chay trong dng phan phdi khi ¢6 bom, v =1 — 2 (m/s)
chon v=1.5 (m/s)
Chon 6ng dan nudc thai ra loai uPVC c6 dudng kinh 1a: Dy = 140 (mm), day 4.1
(mm)

- Puong kinh éng dan nudc thai vao bé:
B
4xQ f4><0.0116 —0.136 (m)
TXV 7x0.8

+ Qs : Luu lugng nude thai trung binh ngay, Q;; =0.0116 m/s

Trong do:

+ v:van tbc nudc tai trong dng dan, chon v = 0.8 (M/s)
Chon dudng kinh dng dan nuéc thai loai uPVC duong kinh 140 mm, day 4.1 mm.,

- Puong kinh éng dan bun tuan hoan:

D, =\/4><ch =\/4><O.Ol=0.126 (m)

TXV 7x0.8

Trong do:
+ Qu: Luu luong bun tudn hoan, Qg = 880 (m*/ngay dém) = 0.01 (m®/s)
+ v: téc do dong chay trong 6ng din bun, v= 0.8(m/s)
(theo TCVN 51-84, diéu 2.6.5)
Chon 6ng dan bun tudn hoan loai uPVC c6 dudng kinh 13: Dy = 130 (mm), day 5
(mm).

Bang 4.9. Thong s6 thiét ké bé aerotank

Théng sb Gia tri DPon vi
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S6 don nguyén 2 cai
Dai x rong x cao 6x4.1x 4 m
Thoi gian luu nude 4.72 h
Thoi gian Iuu bun 10 ngay
Puong kinh dng dan nudc 140 mm
thai ra

Puong kinh 6ng dan nudc 140 mm
thai vao

Puong kinh éng phan phdi 125 mm
khi chinh

Puong kinh éng phan phi 65 mm
khi nhénh

Puong kinh 6ng thu bun 130 mm

4.1.10. Bé lang II

a. Nhiém vu

Téch bun hoat tinh, chat hitu co, chat ran lo litng ra khoi hdn hop 1am cho nudc du
chuan trong dé xa ra ngudn tiép nhan, dong thoi c6 dic bun ¢ day bé dén nong do
mong mudn dé tuan hoan mot phan lai bé aerotank. Bun du dugc dwa dén bé chua
bun. Nudc tach bun duoc dua tro lai bé tiép nhan.

b. Tinh toan

Bé ling dimg duoc lya chon dé tinh toan thiét ké can cir vao cong suét caa tram xu
Iy dudi 20,000m*ngay dém (Theo didu 6.5.1 — TCXD — 51 — 84).

% Kich thwéc bé lang dot 11

- Dién tich tiét dién wot caa dng trung tam:

Trong do:

_ Q. _0.022 _

Vtt

0.022

1(m?)

Qu: Luu lugng dong ra khoi bé aerotank, Qy = 0.022 (m?/s)
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Vi Toc do chuyén dong cua nudc trong ong trung tam, tbe do nudc
trong 6ng trung tdm khéng Ién hon 30 mm/s téc d6 nuéc qua khe hé gitta mép
du6i cua 6ng trung thm (Piéu 6.5.9 TCXD — 51 — 84). Lay Vi = 22mm/s =
0.022m/s

- Dién tich tiét dién wét cua bé ling dung trong mit bang duoc tinh theo cong
thuc:
_Q 0022 05y
v 0.0008
Trong do:
Vv — van téc chuyén dong cua nuéc thai trong bé lang ding, v = 0.5-0.8 mm/s.
chon v = 0.8 (mm/s) = 0.0008 (m/s).

(Ngudn: Lam Minh Triét, 2015, X Iy nudc thai dé thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB Pai hoc Qubc gia Tp.HCM, trang 253)

Theo diéu 6.5.2 TCVN — 51-84, s6 bé lang Il khéng nho hon hai bé. Ta chon 2 bé
ling ding.
- Dién tich mdi bé trong mat bang sé la:
F+f 275+1
n

F= =14.25(m?)

Trong do:
n- s6 bé lang dung, n =2

- Puong kinh caa mdi bé duogc tinh theo cong thic:

D:\/4><|:1 :J4x14.25 _ 4.26(m)
T T

Chon D =4.3 (m)

- Dién tich tiét dién dng trung tam caa mdi bé:
f 1
f =—===0.5(m?
1= =3 (m°)

- Puong kinh caa ong trung tam & mdi bé:

OI:\/4X1:1 :\/4xo.520_8(m)
T

T

- Chiéu cao tinh toan caia ving lang trong bé lang dang 11
h, =vxt =0.0008x1x 3600 = 2.9(m)
ChOl'l htt =3 (m)

Trong do:
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t - thoi gian lang, chon t = 1h
(Ngudn: TCVN 51-84, diéu 6.5.6)

- Chiéu cao phan hinh nén cua bé ling dung:

h,=h,+h, =[DT_djxtana =(4'3;0'6jxtan500 =2.2(m)

Trong do:
h, - Chiéu cao 16p trung hoa, m;
hs - Chiéu cao gia dinh cuaa 16p can lang trong bé, m;
D - Buong kinh trong cua bé ling, D = 4.3 m
d, - dudng kinh day nho cua hinh nén cut, lay d, = 0.6m;

o — Goc nghiéng cua day bé lang so véi phuong ngang, 1y khdng nho
hon 50° . Chon a = 50°

(Ngudn: TCXD — 51 — 84, diéu 6.5.9).

- Chiéu cao cua 6ng trung tdm lay bang chiéu cao tinh toan cua ving ling va bang 3
(m).
(Nguon: TCVN 51-84, diéu 6.5.9)
- Puong kinh miéng loe cua 6ng trung tdm lay bang chiéu cao cua phan dng loe va
bang 1.35 duong kinh dng trung tam.
d, =h =1.35xd =1.35x0.8=1.08(m)
Chon d, =1.1 (m)
(Nguén: Lam Minh Triét, 2015, Xu [y nude thai do thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB Dai hoc Qubc gia Tp.HCM, trang 255)
- Puong kinh tim hit l1ay bang 1.3 1an dudng kinh miéng loe va bang: 1.3 x 1.08 =
1.4 (m).
(Ngudn: TCVN 51-84, diéu 6.5.9)

- Goc nghiéng gitra bé mat tAm hat so voi mat phang ngang lay bang 17°.

(Ngudn: TCVN 51-84, diéu 6.5.9)
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- Khoang céch gitta mép ngoai cling cia miéng loe dén mép ngoai cung cua bé mat
tam hit theo mit phang qua truc duoc tinh theo cong thic:

4xQ, _ 4x0.022

- - = 0.572(m)
v, xzx(D+d,) 0.01x7x(4.3+0.6)

Trong do:

vi: Toc @6 dong chay qua khe ho giira miéng loe dng trung tam va bé mat
tam ht, vy < 20 mm/s, Chon v, = 10 mm/s = 0.01 m/s.

(Nguén: TCVN 51-84, diéu 6.5.9)
Chiéu cao tong cong cua bé ling dang 11
H=h,+h +h,=3+22+0.4=5.6(m)
Trong do :
hyy- Khoang céch tir muc nuée dén thanh bé, hp,= 0.4m
hy: Chiéu cao tinh toan cta ving lang, hy = 3 m

h,: Chiéu cao phan hinh nén, h, = 2.2 m
> Kiém tra lai thoi gian lieu meéc cua bé lang dot 1l

- Thé tich cta bé lang dot II:
V =F xh, =14.25x3=42.75(m")
- thoi gian luu nudc trong bé lang II:

=i= 42.75 =1,1(h)
Q, 78.33/2

- Tai trong bé mit cua bé ling:

Qi 1000
" F+F, 23.2+058

=42.05(m*/ m?.ngay)
(La = 40 — 48 (m*/m?.ngay))

- Tai trong chat rin:
L= Q +er):>< MLSS _ (41.67 +3;g.27) x3250 _g 9 9.7(kg/m?h)
3 :

(Ngudn: Lam Minh Triét, 2015, Bang 11.11 - X Iy nuée thai do thi va cong nghiép —
Tinh todn thiét ké céng trinh, NXB Pai hoc Qubc gia Tp.HCM, trang 504)
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¢ Tinh toan lwgng bun sinh ra
- Ham luong chat lo lung troi theo nudce ra khoi bé ling dimg IT:

_ C,, x(100—E,) 55.82x(100—37.5)

C
! 100 100

=34.88(mg /1)

Trong do:
+ Cpp : ham luong chat lo ling cia nude thai dan dén bé lang I,
Chh = 139.54 x (1-0.6) = 55.82 (mg/l)
+ E;: Hiéusuitling, E; ~ 37.5% (ndi suy) véi téc do ling 1a

V=L:£:O.8 mm/s.
3.6xt 3.6x1

(Nguon: Lam Minh Triét, 2015, bdng 3-27 - X Iy nudc thai dé thi va cong nghiép —
Tinh todn thiét ké céng trinh, NXB PH QG Tp.HCM, trang 205-206)
- Khdi lugng bun sinh ra:
M,,., =Q, x (S, —S) =1880x (55.82 —34.88) x10~° = 39.37(kg / ngay)
Trong do:
S,: ham lugng SS vao bé lang 11, S, = 55.82 (mg/1)
S: ham luong SS dau ra bé ling, S = 34.88 (mg/l)
- Khéi luong riéng ctia bun tuoi: p =1.053kg /1 , d6 4m 95%,
(Nguon: Lam Minh Triét — Tran Hiéu Nhué, 2015, Xit Iy nuede thdi tip 1,
NXB Xay dung Ha Noi, trang 144)
- Thé tich bun trong ngay:

My,  39.37x10°

= = =0.75(m?/ nga
(1-0.95)x p, 0.05x1.053 (m/ngay)

Qs

- Khdi lugng bun sinh hoc tir bé aerotank:
M, = Qye ><(11—003.98)>< p_ 4.87><(1—1888)x1.053 _102.56(kg / ngay)

% Tinh toaAn mang thu nwéc

Dung hé théng mang vong chay tran quanh thanh bé dé thu nuéc, mang duoc dat
phia trong bé, dudng kinh ngoai ctia mang 1a duong kinh trong cia bé.

- Puong kinh ctia mang thu nudc: D, =0.75x D =0.75x4.3=3.23(m)

Chon D, = 3.3 (M)
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D)

- Bé rong mang thu nuéc: B_ = D_ZD’“ = 4'3;3'3

- Chiéu cao mang thu nudc: Chon 0.3 (m)
- Chiéu dai mang thu nuéc: L, =zxD,_ =7x3.3=10.36 (m)
- Tai trong thu nudc trén 1m chiéu dai mang:

Q, 1880

==t —— " -181.47(m*/m.nga
“=L T1036 ( gay)

m

= 0.5(m)

Tinh toan mang rang cua:

- Puodng kinh méng rang cua bang duong kinh trong mang thu:
Dy = Dmn=3.3(m)

Chiéu dai mang rang cua:

L. =7xD,, =7x3.3=10.36(m)

- Chon s6 khe trén 1m chiéu dai mang rang cua l1a: 5 khe
- Bé rong ring cua: b= 100mm
- Bé rong khe: b, = 100mm
- Khe tao géc: o =90°
- Chiéu sau khe = 50 mm
- Chiéu cao mang rang cua 1a 300mm, bé diy mang ring cua 1a 5Smm, mang
dugc bat dinh v6i thanh bé lang.

- Téng sb khe 1a: n=5xL, =5x10.36=51.8 => Chon 52 khe
- Luu luong nudc qua mot khe:

Q, 1880 ,

==t =——=236.15(m"/khe.nga
Okne n 5o ( gay)

Tinh toan 6ng din nwéc thai ra khoéi bé
Chon van tdc nuée trong dng: v = 0.9 m/s (theo TCVN 51:1984-diéu 2.6.1)

- Duong kinh 6ng din nuéc:

3
D, - / 4xQ, :\/4><78.33(m M) o 124(m)
TXNXV 7 x2x0.9x3600
= Chon 6ng nhya uPVC c¢6 duong kinh 13 130 (mm), d6 day 5 (mm).

Tinh toan 6ng din nwéc thai vae bé

Chon van tc nude trong dng: v = 0.6 m/s. (theo TCVN 51:1984-diéu 2.6.1)

- Duong kinh ng dan nuéc:

3
D, - [4xQ, _ \/4><78.33(m /) _ o 152(m)
TXNXV 7 x2x0.6x3600

= Chon 6ng nhya uPVC c6 dudng kinh 13 160 (mm), d6 day 2.6 (mm).
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< Tinh Bom bun tudn hoan
Chiéu cao ct ap:
H=H,+H,+H,=56+1=6.6 (m)
Trong do:
+ Hy: Cot ap dé khic phuc chiéu cao dang hinh hoc
Hi=2,-2,
Véi:  Zy: Chiéu cao 6ng bom day: Z; = 5.6 m
Z,: Chiéu cao 6ng bom hut, Z, =0
+ H,: ton that ap lyc giita hai ddu doan dng hut va day, do ap suét ¢ hai dau
doan 6ng bang nhau nén H, = 0.
+ Hg: ton that ap luc cuc by, chon Hz = 1m
Chon H =8 (m)
- Cong suat bom:
N = QuxpxgxH _ 880x1053x9.81x8
1000x 7 1000x0.8x 24 x 3600

=1.05 (kw)

Trong do:
+ Q, : Luu luong bun tuan hoan, Q = 880 (m®/ngay dém)
+ N: Ning suat bom trung binh.
+ g: Gia tdc trong truong, g = 9,81 m/s%.
+ 7 : Hiéu suat cia bom. Chon 7 = 0.8.

- Céng suat that ciia bom bang 1.2 1an cong suét tinh toan:
N'=1.2x N =1.2x1.05=1.26 (kW)

Chon bom bun dit can Tsurumi model NKZ3-C4, cong suét 3.7 kW.

Puong kinh 6ng dan bun 1a:

D:\/4><Qtt :\/4x0.0120'126(m)

TXV 7x0.8
v: van tdc bun trong dng co ap luc, chon v =0,8 (m/s)
(Nguon: TCVN 51-84, diéu 2.6.5)
Chon bng loai uPVC c6 dudng kinh D = 130 (mm), diy 5mm
Bang 4.10. Thong so thiét ké bé ling ding 11
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Théng sb Gia tri Pon vi
Sb don nguyén 2 Cai
Thoi gian ling 1 m
Chiéu cao ving ling 3 m
Chiéu cao phan chop 2.2 m
Puong kinh 6ng trung tim 0.8 m
Duong kinh méng thu 3.3 m
nudc

Bé rong mang thu nudc 0.5 m
Chiéu dai mang thu nudc 10.15 m
Puong kinh 6ng thu nudc 130 mm

4.1.11. Bé nén bun
a. Nhiém vu

Tach bot nudce, giam do am ctia bun hoat tinh du. Bun hoat tinh du s& duogc lam
giam thé tich bang phuong phap nén trong lyc. Bun hoat tinh ¢ bé ling ¢6 do am cao
99-99,3% vi vay can phai thuc hién nén bin ¢ bé nén bun dé giam do am con khoang
95-97%.

b. Tinh toan
- Tbng luong bun dan dén bé nén bun:
M =M,,, +M,,,+Mg =235.06+39.37+102.56 = 376.99 (kg / ngay)

Trong do:
Mpuni: Khéi lwong bun tir bé ling I, My, = 235.06 (kg/ngay)
Mpunz: Khi Iugng bun (SS) tir bé lang I1, My, = 39.37 (kg/ngay)
Mgpn: Khi lugng bun sinh hoc, Mg, = 102.56 (kg/ngay)

Dié¢n tich mat thoang ctua bé nén bun:

F= M = —376'99 =6.5(m?)
m 58

Trong do:
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M: Tong lugng bun din dén bé nén bun (kg/ngay)

m: Tai trong can trén bé mat bé co dic trong luc cua hon hop cin tur bé léng I
va bé lang II sau bé aerotank, m = 58 (kg/m?.ngay)

(Ngudn: Trinh Xuén Lai, 2009, Tinh todn thiét ké cac cong trinh cdc cong trinh xit Iy
nuoc thai, NXB Xay Dung, trang 218)

- DPuong kinh cua bé nén bun:

D:\/4><F :\/4x6.5:2.87 (m)
XN rx1

Chon D =2.9 (m)
- Puong kinh 6ng trung tam:

d=15%.D = 0.15x2.9=0.44 (m)
Chon d =0.45 (m)

(Ngudn: Lam Minh Triét, 2015, Bdng 3.13-Xir Iy nudc thai dé thi va cong nghiép —
Tinh todn thiét ké céng trinh, NXB PH QG Tp.HCM, trang 221)

Chiéu cao cua 0ng trung tdm bang chi€u cao cua vung lang.

- Puong kinh miéng loe cua 6ng trung tdm lay bang chiéu cao cua phan éng loe
va bang 1.35 duong kinh 6ng trung tam.

d, =h =1.35xd =1.35x0.45=0.61(m)
Chon d, = 0.6 (m)

- Puong kinh tim chin bang 1.3 1an duong kinh ctia miéng loe:
dy, =1.3xd; =1.3x0.61=0.79 (m), chon d¢, = 0.8 (m)

- Chiéu cao phan ling ctia bé nén bun ding:
h, =v, xtx3600 =0.00006 x10x 3600 = 2.16 (m), chon h; = 2.2 (M)

Trong do:

+ t: Thoi gian nén bun, t = 10 (h)

(Nguon: Lam Minh Triét, 2015, Bdng 3.13-Xur Iy nudc thai dé thi va cong nghiép —
Tinh todn thiét ké céng trinh, NXB PH QG Tp.HCM, trang 221)

+ Vvi: Van tdc dong bun trong vung ling, v, = 0.06 (mm/s)
(Ngudn: TCVN 51-84, diéu 6.10.3)
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- Chiéu cao phan chop véi goc nghiéng 45°, voi dudng kinh bé 1a D = 2.9 (m),
va duong kinh day bé 1a: dpe, = 0.3 (M)

h, =%X(D—dnon) =%><(2.9—0.3) =1.3(m)

- Chiéu cao bé nén bun:
H=h+h+h,6=22+13+05=4 (m)

- Chiéu cao phan bun hoat tinh d3 nén:
hp =h,—hy—hy =1.3-0,3-0,3=0.7 (M)
Trong do:
+ ho: khoang cach tir day ong loe dén tam tdm chan, hy=0,25-0,5m,
chonhy=0,3m
+ hy: chiéu cao 16p trung hoa, hy= 0,3m.
+ hy,: chiéu cao phan chop, h, = 1.3 (m)
- Thé tich phan chtta can hinh chop:

W, =%xh2x(D2+d2 +Dxdnon)=%xl.3x(2.92+0.32+2.9><0.3)=3.2 (m®)

non non

Trong do:

+ D: Puong kinh bé nén bun: D =2.9 (m)
+  Opon: Pudng kinh phan chép nén, dpen = 0.3 (M)
- Thé tich phan lang:

W= x (0F -0 = % x2.2x (297 ~0,67) =139 ()

Trong do:
+ hy: Chiéu cao phan ling, hy; = 2.2 (m)
+ D: Puong kinh bé nén bun, D =2.9 (m)
+ d: Puong kinh dng trung tam, d = 0.6 (m)
- Thé tich bé nén bun:
W=W_ +W =32+13.9=17.1 (m°)

- Luogng bun sau khi nén:

. 100~ P, 10099 3
- ~10.08 2,02 (m¥
%= X{100— sz X( 95) (m/ngay)

Trong do:
+  Qp: Luu luong bun duoc nén, Q, = 10.08 (m3).
Q,=Q,+Q, +Q,, =4.46+4.87+0.75=10.08 (m*/ngay)
+ PI: d6 Am ban dau cta bun, P; =99 %
+ P2:d6 4m sau khi nén ctia bun, P, = 95 %
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(Ngudn: Hoang Hug, 2010, Xir Iy nuée thai, NXB Xdy Dung, trang 130)

- Luong nudc tach ra tir bé nén bun:

PP 9995 5
—Q, x| "2 |-10.08x ~8.06 (M*/nga
Qe =Q {100—%] [100—95} (m*/ngay)

Trong do:

+ Qp: Luu lugng bun dugc nén, Qp = 10.08 (m3)
Q,=Q,+Q,, +Q,, =4.46+4.87+0.75=10.08 (M*/ngay)

+ PI: d6 Am ban dau cta bun, P; = 99 %.

+ P2: d6 Am sau khi nén cua bun, P, = 95 %
(Nguon: Lam Minh Triét, 2015, X [y nuwée thai do thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB PH QG Tp.HCM, trang 521)
Thiét ké mdng thu nudc

Pit mang thu nudc phia trong sat thanh bé, duong kinh ctia mang thu nudc bang

duong kinh trong cta bé.

- DBuong kinh ctia mang thu nugc: D, =0.75xD =0.75x2.9=2.17(m)

Chon Dy, = 2.2 (m)
- Bé rong mang thu nudc: B_ = D _ZD'” = 2'9;2'2

- Chiéu cao mang thu nudc: chon 0.3m
- Chiéu dai mang thu nuéc: L, =zxD, = 7x2.2=6.91(m)

=0.35(m)

- Puong kinh 6ng thu nudc:

D, - \/4me _ | 4x806 0.101(m)

TXV 7x0.3%x3600
Trong do:
+ Qpe: luu lvgng nudce tach bun
+ V: van tbc nuée trong mang thu, chon v =0.3m/s
(theo TCVN 51-84-diéu 6.5.4)
Chon dudng kinh dng thu nuéc uPVC c6 duong kinh 1a 114 mm, bé day 3.2 mm.

+¢ Tinh bom sang may ép bun
- Cong suat bom:
3 pxQ,xgxH ~1200x2.02x9.81x10
~ tx1000x7  1x24x3600x1000x0.72

=0.004 (KW)

Trong do:
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+ Q: Luu lwong bun sau nén, Q = 2.02 (m°)

+ H: Cotap ciabom, H=10m

+ p: Khéi lwong riéng cua bun nén, p =1200 (kg/m°)

+ g Gia téc trong truong, ldy g = 9,81 (m/s?)

+ m: Hiéu suat cia bom. Lay 1 =0,72 (thudng n= 0,72 = 0,93).
+ t: Thoi gian bom 1 1an t = 1(h)

- Cong suat bom thuc cua bom bang 1,2 1an c¢ng suit tinh toan:
N'=Nx1.2=0.004x1.2 = 0.005 (KW)
=> chon bom bun EBARA model DWO 150 cong suét 1.1 kW, H=5.1 — 9.5 (m).

< Tinh toAn may bom din nuéc vé bé thu gom
- C6ng suat bom:
N _ £ QuexgxH _ 1200x8.06x9.81x10
tx1000x 7 1x24x3600x1000x0.8

~0.014 (KW)

+ Qne: Luu lwong nudc tach ra tir bé nén bun, Q,c = 8.06 (m°)
+ H: Cotap ciabom, H=10m
+ p: Khéi luong riéng cua bun nén, p =1200 (kg/m°)
+ g Giatéc trong truong, lay g = 9,81 (m/s?)
+ m: Hiéu suat ciia bom. Lay 1 =0,8 (thuong n= 0,72 + 0,93).
+ t: Thoi gian bom 11ant=1 (h)
- Cong suat bom thuc cia bom bang 1,2 1an cong suat tinh toan:
N'=Nx1.2=0.014x12=0.017 (KW)
Chon bom nudc Pentax model CSB150/2 cong suat 1.1kW, H = 8.8-21.5(m)

Bang 4.11. Thong so thiét ké bé nén bun

Théng sb Gia tri Pon vi
Chiéu cao 4 m
Puong kinh bé 2.9 m
Puong kinh 6ng trung tim 0.45 m
Chiéu cao ving ling 2.2 m
Chiéu cao phan chop 1.3 m

4.1.12. MAy ép bun
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a. Nhiém vu

May ép bun loc ép day dai 1a thiét bj dung dé khir nuéc ra khoi bun, van hanh bang
cach cho bun lién tuc vao thiét bi.

Véi ché do 1am viéc mdi tuan: may ép lam viéc 7 ngay/tuan, 1h/ngay. Ta co:
- Luu luong cin dén loc ép day dai trong 1 tuan:
Q=Q x7=2.02x7=14.14 (M%)
Luong cin dwa dén may trong mot tuan:
Quuy = QxC =14.14x50=707 (kg)

V6i C: Ham luong bun hoat tinh sau khi nén, C = 50 kg/m®,

(Ngudn: Lam Minh Triét, 2015, X Iy nuéc thai dé thi va cong nghiép — Tinh todn
thiét ké céng trinh, NXB PH QG Tp.HCM, trang 507)
- Luong can dwa dén may trong 1 gio:
707
G =—=101 (kg/h
7x1 (kg/h)
Nong do bun sau ép 1a 18%. Khdi luong bun sau ép: 101x0.18 =18.2 (kg / h)

Tai trong can trén 1 m rong cua bang tai dao dong trong khoang 90 + 680 (kg/m
chiéu rong bang.gid).

(Nguon: Lam Minh Triét, 2015, Xt Iy nuede thdi dé thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB PH QG Tp.HCM, trang 508)

Chon bing tai ¢6 nang suat 100 kg/m.h.
- Chiéu rong bang tai:

_ G 1014061 (m)
202 100

Chon may cé chiéu rong bang tai 1a 1 m va ning suat khoang 100 kg/m.h
Chon may ép bun bang tai Chishun model NBD M-100.

4.1.13. Bon loc p luc

a. Nhiém vu

Str dung céc vat liéu loc than anthracite va cat thach anh dé tiép tuc loai bo cac cin
con lai sau cac cong trinh xir 1y truéc va loai bo tiép mot phan mau trong nude.

b. Tinh toan
% Tinh toan kich thuéc bé
Bé loc &p luc st dung hai 16p vat liéu loc 1a cat thach anh va than antraxit.
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Chon:

Chiéu cao 16p cét thach anh h; = 0.3 m, dwong kinh hiéu qua dig = 0,5 mm, hé sb
ddng nhat K = 1.6.

Chiéu cao lop than antraxit h, = 0.5 m, duong kinh hiéu qua dig = 1,2 mm, hé s
ddng nhat K = 1.5.

Téc do loc & ché do binh thuong V = 15 m/h va s6 bé loc n = 2.
- Téng dién tich bé mat bé loc ap luc:

e 4167
1

F==h_ —=2.78 (m?
v (m?)

Trong do:
+ Q' : Luu lugng nude thai trung binh ngay dém, Q™ =41.67 (m>/h)
+ V:Toc dd loc, v=15m/

- DPuong kinh bé loc ap luc:
D=\/4XF :\/4X2'78 133 (M), v6in 13 s6 bé, n =2
XN T X

Chon D = 1.4 (m)
- Khoang cach tur bé mat vat liéu loc dén miéng phéu thu nudc rua:
h=H, xe+0.25=0.8x0.5+0.25=0.65 (m)
Trong do:
+ Hy.: Chiéu cao 16p vat liéu loc, H,, =0.3+0.5=0.8(m)

+ e: D0 gian no cua 16p vat li¢u loc khi rira nguoc, e=0.25+0.5,
Chone=0.5

(Ngudn: TCVN 33-2006, diéu 6.119)
- Chiéu cao cta bé loc ap luc:
H=h,+h+H, +h,+h, =02+0.65+0.8+0.25+0.3=2.2 (M)
Trong do:

hpy: Chiéu cao an toan, hy, = 0.25 (m)

h: Khoang cach tir bé mit vat liéu loc dén miéng phéu thu nudc rira
Hy.: Chiéu cao 16p vat liéu loc, Hy, = 0.8 (m)

hg: chiéu cao 16p s6i d&, hy = 0.2 (M)

+ o+ o+ + o+

hiny: Chiéu cao phan thu nuée (tinh tir mit chup loc dén day bé)
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Chon tdc do nuée rua nguoc: Vyuee = 0.35 m3/m2.ph1'1t va toc d6 khi: v = 1.0
m?®.m?.pht.

Khi loc nuée, nhitng hat cin nho trong nudce s& 1ap day 16 rong trong 16p vat licu
loc lam tdng van tde nudc qua khe ho, van tdc nudc tdng s€ kéo theo cac hat can da
dinh bam tir trude xudng 16p vat liéu loc bén dudi. Cit nhu thé cho dén cudi chu ky
loc, cac hat cin co thé bi kéo ra ngoai 16p vat liéu loc lam x4u chat lugng nudce. Sau
loc mdt thoi gian ta s€ tién hanh rta loc khi ton that ap luc dat gi6i han.

Rira nguoc bang nudce trong khoang thoi gian t = 4-5 phat véi tée do rira Vg =
0.35 m*/m?.phut.

Luong nudce can thiét dé rira nguoc cho 1 bé loc:

2.78m? 3,2 3,
W, = Axv, xt= o x0.35m° / m?. phut x10 phut = 4.87 (m~/bé)
e
Luu lugng bom rira nguoc:
2
Q. =Axv, = %xossm?' / m?.phut x 60 phut / gio = 29.2 (m*/h)
e

< Tinh toan ton thit ap lwc qua bé loc
> Tong ton that ap luc qua bé loc:

H,=H,+H,+H_ +H,
Trong do:

+ Hg: ton thét ap luc qua 16p vat liéu loc
+ Hy: ton that p luc gidi han khi 16p vat lidu loc bi ban va can phai ria
loc, theo TCVN 33-1985, chon Hy, = 6(m)
+ Hg: t6n that cuc bo khi nude chay trong dng, Hep, = 1 (M)
+ Hg: ton thét ap luc trong hé théng phan phdi c6 chup loc
Tén that ap luc qua 16p vat liéu loc sach (dau chu ki loc) duge xac dinh theo cong
thirc cia Hazen:

1 60

HS :—x—x—szh
C 18t°+42 d

Trong do:
+ C:Hésbnén ¢p, C=600+1200 tuy thudc vao tinh déng nhét va sach
+ t° : Nhiét d6 nudc, °C
+ dig: Puong kinh hiéu qua, mm
+ V: Tdc d6 loc, m/ngay
+ L: Chiéu day 16p vat liéu loc, m
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- Dbi véi 10p loc cat:
1 60 0.3m

H, = x x——x15m/hx24=0.3 (M)
1000 1.8x25°C+42 05

- Dbi véi 16p loc anthracite:

1 60 0.5m

H,, = x x——x15m/hx 24 =0.086 (M)
1000 1.8x25°C+42 1.2

- Tbng ton that ap luc qua 2 16p vat liéu loc:
H, =0.3+0.086 = 0.386 (m)
Tén thét ap luc trong hé théng phan phdi c6 chup loc:

V? 22
Ho=—= =053 (m)
297 2x9.81x0.62

Trong do:

+ V: Tdc do chuyén dong cia nudc hozc hdn hop nudc gio qua khe ha cua
chup loc (V khdéng nho hon 1,5 m/s). Chon'V =2 m/s
+ p:hésé luu cua chup loc = 0,62

Déi vai chup loc ¢d xé khe : p=0,5
Déi vé6i chup loc ¢ 15 : p= 0,62
(Ngudn: TCVN 33-2006, diéu 6.112)
T6n that ap luc gidi han dé ngung van hanh va tién hanh rta loc 1a:
H, =0.386+6+1+0.53=7.92(m)

Sau bé loc ap luc ham lugng can lo lung SS con lai 1a: C, = 5.23 (mg/l), tuong
duong vo1 BODs can lo ltng:
BOD:s cin lo ling = 5.23(mg /1) x0.6x1.42x0.68 = 3.03 (mg/I)
Téng BOD:s sau bé loc ap luc:
BODs sau xtr Iy = BODs céan lo Itrng + BODs hoa tan = 3.03 + 4.03 = 7.06 (mg/l)

(Ngudn: Lam Minh Triét, 2015, Xt [y nwée thai do thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB PH QG Tp.HCM, trang 441)

< Tinh toan h¢ thong 6ng din va thu nuéc loc
> Ong dan nude

Chon v4n téc nudce chay trong éng dan, v, = 2 (m/s)

(Ngudn: TCVN 33:2006, diéu 6.111)
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- Puong kinh 6ng dan nudce vao bon:

Daar =\/ xq _ \/4XO'006 - 0.062 (m) = 62(mm)

XV, X2
Trong do:

+ q: Luu lwong nude vao mdi bdn, (m?/s)
Q¥ 1000

 2x24x3600 2x24x3600
+ Vp: Van toc nudc trong 6ng, v, = 2 (M/s)

q =0.006 (M%/s)

Chon duong 6ng dan nudc loai uPVC c6 dudng kinh D = 75 mm, bé day la: 1.5
(mm)
Kiém tra lai van téc nudc chay trong éng dan:

_ 4xq  4x0.006
" zxD? 7x0.075°

=1.34 (m/s) (v, =1+2 (m/s) — TCVN 33:2006)

Phéu phan phoi va thu nudce rira co:

- Puong kinh day nho bang duong kinh 6ng dan nuée vao bon loc : bang 75 mm
- Chiéu cao phéu = 150 mm.
- DPuong kinh day l6n = 300 mm.
- Dang: hinh non cut.
- Vat liéu: thép khong gi.
> Ong thu meée sau loc

Chon van téc nudce thu sau loc béng van téc nudc trong 6ng dan: v = v, = 1.34
(m/s)

- Pudng kinh 6ng thu nudc:

D,, = 4xq :\/4x0.006 ~0.075 (m)
7T XV, x1.34

Chon dudng kinh dng thu nuéc loai uPVC c6 duong kinh: D = 75 mm, day 1.7
(mm).

/7

% Tinh toan hé thong 6ng din va thu nwéc rira loc

Chon van tdc nuéc chay trong 6ng dan va thoat nudc rira loc 1a: v = 1,5 m/s
(v = 1,5+2 m/s theo TCVN 33:2006, diéu 6.120)

- Pudng kinh 6ng dan nude rira loc va thoat nudc rira loc:

\ nv \/Tcxl.5
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Chon dudng kinh dng thu nuéce rira loc loai uPVC c6 dudng kinh: D = 75 mm, day 1.7
(mm).

% Tinh toan h¢ thong phan phoi nwéc rira loc
» Tinh toan san chup loc
- Vatli¢u san chup loc 1a thép khong gi.
- Duong kinh: D = 1.4 (m).
- San c6 khoan 16 dé gan cac chup loc c¢6 duong kinh 1 30 mm.
- Chup loc dugc lam béng vat li¢u nhya ABS, loai chup loc dudi nga"m.
- DPuong kinh cua bon loc 1a 1400 mm, b tri chup loc trén 5 duong tron déng
tam, moi dudng tron cach nhau 150 mm.
- Céc chyp loc trén 1 dudng tron bé tri cach nhau 1 cung khoang 250 mm.
- Phan phéi nuéc ria loc bang chup loc, bén trén dau chup loc ¢6 1 16p soi d& co
duong kinh 2+4 mm, day 20 cm dé ngan ngira cat chui vao khe.
Nhu vay, s6 chup loc duoc bd tri trén 1 duong tron dugc tinh theo cong thuc:

Ccv
n=——-
200

Vi1 CV 1a chu vi ciia dudng tron

Bang 4.12. Phan phdi chup loc ciia bé loc ap luc

Cac dwong tron Puwong kinh cia | Chu vi cia duwong | Chen s0 chup loc
dwong tron tron bo tri
Tai vi tri tdm 1 cai
buong tron 1 250 mm 785 mm 3 cai
buong tron 2 500 mm 1571 mm 7 céi
buong tron 3 750 mm 2536 mm 10 cai
buong tron 4 1000 mm 3142 mm 13 céi
Duong tron 5 1250 mm 3927 mm 16 cai
Tong cong 50 céi

S6 chup loc trén 1 m? dién tich san = 50/(F/2) = 50/(2.78/2) = 36 (céi)
(Ngudn: TCVN 33:2006, diéu 6.122)
S6 chup loc trong 1 bon loc 1a 50 céi.
¢ Tinh toan chu Ki lgc
Bé loc véi hai 16p vat liéu loc véi cac théng sé duoc chon nhu sau:
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Chiéu cao 16p cat thach anh h; = 0.3 (m), duong kinh hiéu qua dig = 0,5 mm, hé s6
ddng nhat K = 1.6.

Chiéu cao 16p than antraxit h, = 0.5 (m), duong kinh hiéu qua dig = 1,2 mm, hé sb
ddng nhat K = 1.5.

Tbc do loc ¢ ché do binh thuong V = 15 m/h. Can chta 1/4 thé tich cac 15 réng.
Do rong e = 50%

» Lop than:
- Thé tich chta cin cua chiéu cao 16p than h, = 0.5 (m) La:

V =exh,x f =0.5x0.5x1.39=0.347 (m®) véi f 14 dién tich bdn loc
- Thé tich can:

V, = V/4 =0,347/4 = 0,086 (m®)
- Trong luong cin ma lép than c6 thé gii lai:

G, = 60 kg/m® x 0.086 m® = 5.12 (kg)

» Lop cat thach anh
- Thé tich chtra can caa chiéu cao 16p cat h, = 0.3 (m)

V =exh,x f =0.5x0.3x1.38=0.207 (m®) v&i f1a dién tich bdn loc
- Thé tich can:

V. = V/4 =0.207/4 = 0,052 (m®)
- Trong lugng can 16p cat cd thé giir lai:

G, = 100 kg/m® x 0.052 m® = 5.2 (kg)

» Chu ki rika loc ciia bon loc ap luc

- Ham luong cin sau bé lang 1l C, = 34.88 (mg/l)
1000

2 (be)x 24

- Luong can l6p vat liéu loc gitr lai trong 1h:

- Luu luong nuéc qua bé loc: Q = =20.83(m%/ h)

me = C¢ X Q = 34.88 (g/m®) x 20.83(m*/h) = 726.55 (g/h) = 0.73 (kg/h)
- Chu ki ria loc cua bon loc 13

T = (G+Gy)/m, = (5.12+5.2)/0,73 = 14.14 h = 0.6 (ngay)
«»» Tinh bom
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» Bom dan nwoc vao bon
Cot &p ctuia bom:

H,=Hs;+H_+H,

Trong do:
+ H, :ton that ap luc trén duong 6ng bao gdm ton that doc duong va ton
that cuc bo, m
+ Hy: ton that ap luc ban dau, m
+ Hgn: ton that ap luc gidi han van hanh dé rtra loc, H = 6(m)
- Tinh ton that ap lwe trén duwong ong H;
Hy;=H,+H, =452+1=5.52(m)

Trong do:

+ Hyg: ton that doc duong trong dudng dng, m
+ Hgp: ton that cuc bo, m
o Tinh ton thit doc dwong:
Tén that doc dudng theo Darcy (1856):
AV 8 2

hy=4.—.—.y=0.16x X x1.3=4.52(m)
D 2g 0.075 2x9.81

Trong do:
+ A :hé sd ton that doc duong,

A= 0.0125+% =0.16
0.075

1: chiéu dai 6ng, chon L = 8 (m)
D: duong kinh dng dan nuéce vao bon, D = 0.075 (m)

g: gia tc trong truong, g = 9.81 (m/s?)

"
"

+ V:van toc nudc dan vao bon, v = 2 (m/s)
"

+ y :ty trong khong khi, y =1.3(kg/m?®)

(Nguén: Trinh Xuan Lai, 2009, Tinh todn thiét ké cic cong trinh xir Iy nude thdi,
NXB Xay Dung, trang 107)

o Tinh tén thdt cuc b

ch = 55

Trong do:
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+ ¢ :hé sb nang lugng ton that cuc bo, duoc xac dinh tir thue
nghi¢m

+ v: van tdc nudce vao bdn loc, v =2 m/s

+ g gia tdc trong truong, g = 9.81 (m/s?)

Chon ton that cuc bd qua co, miéng dng, khuc udng cong, cira van 1a: Hg, = 1(m)

- Tinh tén thit 4p lwc ban diu H,
Tén thét 4p luc ban dau:

(5

Trong do:
+ L: chiéu cao 16p vat liéu loc, L = 0.8 (m)
+ w :hésbdhinhhoc, y =0.7
+ d: duong kinh hiéu qua vét li¢u loc, d = 0.5 mm = 0.5.10°%m
+ e:dordng, e=0.5
+ Vs van toc loc, Vs = 15 (m/h) = 0.0042(m/s)
+ f: hé s ma sat
f :150.1_—e+k , k=const =1.7
Re
v6i Re = pV,p.d _1000x0.0042 >_<30.7 x0.0005 147
Y7, 10
Trong do:

o : khoi lugng riéng ciia nude, p =1000 (kg / m®)
u : d0 nhét cia nude, £ =10°N.s/m*=10"kg/m.s

1-05

f =150x +1.7=52.72
1.47

_ 2
hL=52.72><( 0.8 _3}((1 ofjx 0.0042" ) _ g7
0.7x0.5x10 05 0.81

Ta c6: ¢ot ap ciia bom la: H, = 5.52 + 0.87 + 6 = 12.39 (m), chon Hy = 12.5 (m)

Q”.p.0.H _ 0.0116x1000x9.81x12.5

Cong suit bom: N =
1000.7 1000x0.8

=1.78(KW)

Cong suat thuc té ciia bom: N’ =Nx 1.2 =1.78 x 1.2 =2.14 (kW)

Chon bom Pentax model CHT 350, cong suit 2.2 kW, H = 10.5 — 26 (m)
Bom rira loc

Cot Ap bom rira loc: H, =H, +H,, +H, +H

chup + th
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Trong do:

H;: ¢t 4&p bom rtra loc, m

Hy: ton tht ap luc qua 16p vat liéu loc, m
H, : ton that ap lyc trén duong ong, H, =1.7

Hg: ton that ap luc qua s6i d&, m

+ + o+ + o+

Hehup: ton that qua chup loc, m
Hgn: t6n that ap luc gi6i han, Hgn=6 (m)

_|_

- Tinh ton that ap lwc trén dwong dng H,

H, =H, +H, =2.54+1=2354(m)

Trong do:

+ Hyg: ton that doc duong trong dudng dng, m
+ Hgp: ton that cuc bd, m
o Tinh ton thit doc dwong:
Tén that doc dudng theo Darcy (1856):
S LI T L
D 29 0.075 2x9.81

x1.3=2.54(m)

Trong do:

+ A :hé sd ton that doc duong,

A= 0.0125+% =0.16
0.075

+ 1: chiéu dai ong, chon L = 8 (m)

+ D: duong kinh éng din nudc vao bon, D = 0.075 (m)
+ v:van téc nudc ra bon, v = 1.5 (m/s)

+ g gia tbc trong truong, g =9.81 (m/sz)

o Tinh tén thdt cuc bo
2

Vv
Hy,=¢.—
cb é/ 2g
Trong do:
+ ¢ :hé sb nang lugng ton that cuc bo, duoc xac dinh tir thue
nghiém
+ v:van tdc nude vao bon loc, v =2 m/s
+ g gia tdc trong truong, g = 9.81 (m/s?)

Chon ton that cuc bd qua co, miéng dng, khuc udng cong, cira van 1a: Hg, = 1(m)

- Ton that ap lwc qua 16p vt liéu loc Khi rira loc
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L 1725-1000

1-0.5)x0.8=0.29(m
1000 (=09 (m)

H.=2"L@-¢)
yo,

Trong do:
o khdi lugng riéng cua 16p vat li¢u loc,

= Lo Lo _ 2650; 800 _ 1725 (kg /)

Ps

p : khéi lugng riéng cia nude, p =1000 (kg / m?)

e: do r6ng cua lop vat liéu loc, e = 0.5

L: chiéu cao 16p vat liéu loc, L = 0.8 (m)
- Ton that ap luc qua lép séi d&

H, =0.22xhxv, =0.22x0.2x21=0.924 (m)
Trong do:
h: chiéu day 16p s6i d&, h = 0.2 (m)
Vp: van toc rira nguoc, v, = 0.35 m3/m2.phut =21 m¥/m?.h
(Ngudn: Nguyén Ngoc Dung, 2005, Xt Iy nuée cdap, NXB Xay Dung, trang 135)
- Ton that ap luc trong hé thong phan phdi ¢é chup loc:
V? 2°

H, = = =0.53 (M
° 2947 2x9.81x0.622 (m)

Trong do:

+ V: Tdc do chuyén dong cia nude hozc hdn hop nudc gio qua khe ha cua
chup loc (V khéng nho hon 1,5 m/s). Chon 'V =2 m/s
+ p:heé sb luu caa chup loc = 0,62

Déi vai chup loc ¢b xé khe : p=0,5

Péi vai chup loc ¢d 16 : p= 0,62

(Ngudn: TCVN 33-2006, diéu 6.112)
—5 cot 4p bom: H, =3.54+0.29+0.924 +0.53+ 6 =11.284(m)
Chon H, =12 (m)

Q.p.g.H 0.0116x1000x9.81x12

Cong suat bom rira loc la: N =
10007 1000x0.8

=1.71(kW)

Cong suat thyc t&: N’ =Nx 1.2=1.71 x 1.2 =2.05 (KW)
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Chon bom Pentax model CHT 350 cong sut 2.2 kW, H = 10.2-26 (m)

Bang 4.13. Thong so thiét ké bon loc ap luc

Théng sb Gia tri DPon vi
S6 bon 2 Cai
Chiéu cao 1dp cat 0.3 m
Chiéu cao 16p than 0.5 m
Chiéu cao ctia bdn 2 m
Puong kinh bon 1.4 m

4.1.14. Loc cartridge

a. Nhiém vu

Hé¢ théng loc cartridge dung dé loai bo nhirng hat cdn nhé trong nudc, nhitng hat

can khong bi loai bo bdi cac cong trinh xir Iy trude. Muc dich chinh cua loc cartridge

1a khong cho nhitng cin ban di vao hé thdng loc UF (vi néu trong nudc con cac hat

can lo ling thi nhitng hat cin nay s& nhanh chong gy ra tic nghén mang).

Bang 4.14. Thong so thiét ké 15i loc cartridge 10 zm

Théng s6 Gia tri Don vi

Vit liéu polypropylen

Kich thuéce 16 rong 10 am

Duong kinh 6.5(2.5”) Cm(inch)
Chiéu dai 30°°(76.2) Inch(cm)
Nhiét d6 van hanh toi da | 82.2(180) °C(°F)

Ap suit t6i da 75 Psid

Luu lugng dong vao 5(1.14)/10>>chiéu dai GPM(m3/h)
Hi¢u qua loc 99.98 %

(Ngudn: www.pentairef.com)

Luu lugong nude vao: Q.° =41.67(m*/h)

95




Luu lugng qua mot 18i loc 30”’: q=3x1.14=3.42(m*/h)

£ yx: A 1AL 1 ®41.67 . _ -
S6 161 lgc can thiét la: n=—"-=——-=12.16 (161), chon n = 13 (151)
q 3.42
B
Nang suat ctia mot 13i loc 1a: g, = =" = %57 =3.2(m*/h)
n

% Ton thit ap luc qua loc

H =h,,, +hg =1+5.031=6.031(mH,0)

o
Trong do:
+  Nong: Ton that ap luc trén dudng 6ng, hong = 1(m)
+ hii: TOn that ap luc qua 15i loc (MH,0)
Ton that ap luc qua 1 18i: hy = 0.55 psi = 0.038 bar = 0.387 mH,0
(tra d0 thi “pressure drop and flow rate”)
Tén that ap luc qua 13 16 1a: h, =0.387 x13(loi) =5.031(mH,0)

loi

Str dung bon inox dé chira cac 16i loc, sd lugng 161 loc trong bon 1a 13 15i, tim cua
mdi 161 loc cach nhau 5 inch, tAm cia 18i loc ngoai cing cach thanh bon 3 inch, bon c6
tiét dién tron voi duong kinh: D = (5-1) X 5 X 2.54 + 2 x 3 x 2.54 = 66.04 (cm), chon
D =67 (cm).

Bang 4.15. Thong so thiét ké thiét bi loc tinh

Théng sb Gia tri Pon vi
Chiéu cao 1200 mm
Duong kinh 670 mm
Do day 2.1 mm
Vat liéu Inox

4.1.15. Mang lgc UF
a. Nhiém vu

Loai bo cac phan tir, cac hat cin c6 kich thude nho hon 16 loc (0.1 — 0.005 micron)
dudi mot ap suat khong qua 2.5 bars. Mang siéu loc UF ¢ thé loai bo tat ca cac vi

sinh vat va mot vai virus.

b. Tinh toan
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Bang 4.16. Thong s6 van hanh mang loc UF

Théng sb Gia tri Pon vi
Thong lugng qua mang 67.2 I/m2.h
Nhiét do 0-40(32-104) °C(°F )
Dién tich modun mang 64 m?

Chiéu dai modun 1537.5(60.51) mm(inch)
pH 2-11

Ti 1& thu hoi nudce 90 %

(Ngudn: www.pentairef.com)
- Téng dién tich mang can thiét:
1000

_Q_ 1000 g6 04
J 24x0.0672

Trong do:

+ A: tong dién tich mang, m?
+ Q: luu lwvong nude qua mang, Q = 1000 (m®/d)
+ J: thong luong nude qua mang, chon J = 0.0672 (m%/m?.h)
- S6 lugng modun:
A 620.04

m= =9.68(modun) , chon 10 modun
A\nodun 64

Trong do:

+ A: tong dién tich mang, A = 620.04 (m?)
+  Amodun: dién tich modun mang, Amegun = 64(m2)

(Ngudn: Mackenzie L.Davis, 2010, Water and wastewater engineering, 12-17)
B6 tri 10 modun trén 2 gia d&, mdi gia d& c6 5 mo dun.
- Luu luong nuéc qua mdi modun:

_ Q _1000(m*/d)

- =4.17(m%/h)
m  24(h/d)x10
Trong do:

+ Q: luu lwong nuée, Q = 1000 (m*/d)
+ m: s6 modun, m = 10 (modun)
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Sau thoi gian loc 30 phat thi rira nguoc bang nuée 15 giay.

4.1.16. Tinh toan héa chat

% Bé chiva dung dich H,SO, va bom chdm H,SO,:

- Nong d6 mol/L axit can thém vao nudc thai dé trung hoad veé:
w =5%x107°

2

- Khéi luong phan ti H,SO, = 98 (g/mol)

- Nbng d6 dung dich H,SO, = 10%

- Trong lugng riéng cua dung dich = 1,84 (g/ml)

5x107° (mol /1) x41.67(m* / h)x 98(g / mol)
1.84(g /ml)x0.1

- Luong axit dung trong 1 ngay: 1.1x107° x 24x1.84 = 0.049 (kg/ngay)

- Thoi gian luu: chon 30 ngay

- Thé tich can thiét cia bé chira: 1.1x107° x30x 24 =0.792(1)

- Liéu lugng cham vao: =1.1x107 (I/h)

=> Chon 2 bom dinh lugng axit H,SO, (1 bom hoat dong, 1 bom du phong), hiéu
Hanna BL 1,5-2 (Q = 1,5 L/h), 6ng dan hoé chat bang nhya uPVC c6 duong kinh
trong la 20mm.

% Tinh todn Iweng polymer can dung cho may ép bun
- Dung Cation polymer dé tién hanh gidp 6n dinh bun truéc khi ép.
- Luong bun khd = 18.2 (kg/ngay).
- Thoi gian van hanh = 1 (h/ngay).
- Liéu Iuong polymer = 5 (kg/ tan bin kho).
- Liéu lugng polymer tiéu thy = (18.2 x 5 x 1)/1000 = 0,091 (kg/h).
- Ham luong polymer st dung = 0,2% = 2 (kg/m®)
- Luong dung dich chAm vao = 0,091/2 = 0,046 (m%/h)

=> Chon 1 hé théng cham polymer: Bon pha hda chat bang composite 500L; Bom
dinh Iuvgng OBL model RBA30A65 65 I/h.

Bun duge bom vao bé nén bun tron cling polymer réi di qua hé théng bang tai ép
bun loai nudc. Bun sau khi ép s& dugc thu hoi va xir 1y theo quy dinh.

% Tinh toan lwgng Ure (10%) cin dung cho bé aerotank.
Trong xir 1y sinh hoc bang bun hoat tinh, ty 16 BOD:N = 100:5.
BODs vao bé aerotank 13: 161.6 (mg/l)

5x161.6

100

Phan tir lwong cua Uré (H,N-CO-NH,) = 60 (g/mol)

Khoi lwong phdn tir: N, = 2 x14 = 28 (g/mol)

Luong N can thiét s& [a: N = =8.1 (mg/l)
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‘. 28
Ty 1€ khoi luong: —
y 1€ ong 50

60x8.1

Luong Uré can thiét = =17.36(mg /1)

Luu luong nudc thai trung binh can xir 1y : Q = 1000 m®/ngd.
Luong Uré tiéu thu cho d6i v6i luu lwong 1000 m*/ngd.

17.36x1000
= —————————=17.36 (kg / nga
1000 (kg / ngay)
Luu luong dung dich Uré cung cap: q= 17.36(kg/ ngsay) =0.17(m*/ ngay)
100(kg / m*)

Thoi gian luu dung dich = 15 ngay
Thé tich bé yéu cau:
Vis = qXxt = 0,17 x 15 = 2.55 (m®)
» Chon 2 bom (1 van hanh, 1 dy phong)
> DBdc tinh bom dinh lwong O = 0,17 (M*/ngay) = 7.1 (I/h), dp lucl,5bar.
s Tinh toan lwong H;PO, cho bé aerotank
Ti 16 BOD:P = 100:1, BODs dau vao: 161.6 (mg/l)
1x161.6

D)

Luong P can thiét 1a: P = =1.62(mg /1)

> Sir dung axit phophoric lam tdc nhan cung cap P
> Ty 1é khoi lwong: P/H,PO, =31/98

> Luong HiPO, cin thiér = 282102

=5.12(mg /1)

Lueu heong miede thai trung binh can xir 1y - Q = 100 m3/ng.
Luong tiéu thy = % =5.12 (kg/ngay)

Nong d6 HsPO, sir dung = 10% = 100 kg/m®
Dung dich H;PO, cung cip: q = iTl(? =0.05 (m*/ ngay)

» Thoi gian luu = 15 ngay.
Thé tich bé yéu cau: Vy: = qxt = 0,06x7 = 0.35(m°).
Chon bom dinh lugng nhan hi€éu OBL Piston RBB10A36 2 lit/h, N = 300W, dién
ap 380V/50Hz. (1 bom hoat dong, 1 bom du phong)
% Tinh toan lwgng phén nhém cho qua trinh keo tu
Liéu lugng phén khong chira nude (ndng d6 100 %) 1a 110 (mg/L)
(theo TCVN 33-2006, diéu 6.11)
- Luong phén nhoém can dung:
Q=axQ[® =110(mg / L)x41.67(m*/ h) = 4583.7(g / h) = 4.6(kg/ h)
Trong do:
a: Lidu luong phén so bo cho 1 m® nuée thai, a= 110 (mg/l)
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® =41.67(m°/ h) : luu lugng trung binh gio
Trong lugng riéng cua phén nhom (bot) = 2672 (kg/md).
- Luu luong cua phén nhom la:
4.6(kg / h)
2672(kg / m®)
Chon bom dinh lugng nhan hi¢u OBL Piston RBB10A36 2 lit/h, N = 300W, dién
ap 380V/50Hz. (1 bom hoat dong, 1 bom du phong)
Chon thuing nhua bing Composite c6 dung tich 500 L dé pha tron.
% Tinh toan lwgng polymer (A101) cho qua trinh tr¢ keo tu
Pé hd tro keo tu, ta cham thém polymer (A101) liéu lugng 100 (mg/L) = 0.1 (g/L)
Luong polymer stir dung trong mot ngay:
0.1 (g/L) x 1000 (m*/ngay) = 100 (kg/ngay)
Nong d6 A101 pha 1 0.1% = 1(kg/m®) nén thé tich A101 sir dung trong 1 ngay la:
vomo 20(kg / ngay)
C  Ukg/m®)

= 0.002(m* / h) = 0.048(m*/ d) = 2(I/ h)

=20(m*/ngay) =13.89(1 / h)

Chon bom dinh luong:

Chon 1 bom dinh lugng nhan hi¢u OBL model RBA16A95 15 lit/h, N = 0.2 kW,
dién ap 380V/50Hz.

Chon thiing nhira bang Composite c6 dung tich 500L dé pha tron polymer.

4.2. Phwong an 2

O phuong an 2, chi tinh toan thiét ké bé SBR va bé trung gian con cac hang muc
cong trinh khac c6 thong sb thiét ké twong tu nhu phuong an 1.

4.2.1. Bé trung gian
a. Nhiém vu
On dinh luu lugng dong vao va dong ra ciia bé SBR.
b. Tinh toan
Chon thoi gian luu nudc 1a: 3(h)
- Thé tich bé chira: V = 41.67 x 3 = 125.01 (m°)
Chon chiéu cao muc nuée trong bé 1a: 2.5 m
Dién tich bé: F = 125.01/ 2.5 = 50 (m?)
Chon kich thude bé: L x B = 10m x 5m
Chiéu cao x4y dung cta bé 1a: Hyg = 2.5 + 0.5 = 3 (m)
Thé tich thyc ciabé 1a: Lx Bx H=10x 5 x 3 = 150 (m®)
Tinh bom 1én bé SBR:
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- Chiéu cao cot ap theo dinh luat Bernoulli:

H=H,+H,+H,=7+1=8(m)
Trong do:

+ H;: Cot ap dé khic phuc chiéu cao hinh hoc

Hi=2,-2,=7-0=7(m)

Vi Z, 1a chiéu cao dng bom diy (chiéu cao bé SBR),

Zi=7m

Z, 1a chiéu cao 6ng bom hut, Z, =0
+ H,: ton that ap lyc giita hai ddu dng bom hit va éng bom day

H2 — P~ B
P,*xg
Véi p : khbi luong riéng cta nudc thai
P2, P1: ap suét & hai dau doan éng, P2 =P1
=>H;=0
+ Hz = 1 m, ton tht ap luc cuc bo
ChonH=8m
- Cong suat bom:

QP xpxgxH 0.0116x1000x9.81x8

=1.14(KW)
1000x 77 1000x0.8

Trong do:
+ Q® : Luu lugng trung binh tinh theo gidy, Q/° =0.0116(m*/s)
+ p : Khéi lwong riéng cua nude, p = 1000 (kg/m°)
+ g : Gia tdc trong truong, g = 9.81 m/s’
+ H : Cot ap cia bom, H=8 m
+ 7 : Hiéu suit cia bom. Ly 7=0.8 , 7=0.72+0.93
Cong suat thuc clia may bom bang 1.2 1an cong suét tinh toan:

N' =1.2xN=12x1.14=1.36 (kW)

Chon bom nudc Pentax model CST 300/3 cong suat 2.2kW,H=75-17.5m, Q=
15-60 m*/h, duong kinh hong x4 90 mm.

Puong kinh 6ng dan nude tir bé trung gian qua bé SBR
B
D[R x4_ [ ALOTA g 158m=128mm
XV 7x0.9%x3600

- V:van toc nudc chay trong éng, v = 0.9 m/s

Trong do:
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- Q™ : luu luong gid 16n nhét, Q™ =41.67 (m°/ h)
Chon loai éng dan nuéc thai 13 loai dng nhwa uPVC c¢6 dudng kinh 130 mm, day 5
mm.
4.2.2. Bé SBR (Sequencing batch reactor)
a. Nhiém vu

Loai b6 triét dé cac chat hiru co trong nude thai bang hé vi sinh vat trong bun hoat
tinh phan tmg lam viéc theo mé, dic biét 1a qua trinh suc khi va ling dién ra trong
cing mot bé.

b. Tinh toan
¢ Tinh ham lwgng COD c¢6 kha nang phan hiy sinh hoc.
Ham luong COD c6 kha nang phan huy sinh hoc:
bCOD =1.65x BOD, =1.65x161.6 = 266.64(mg /1)

Ham luong COD khong c6 kha nang phan huy sinh hoc:
nbCOD = COD —bCOD = 327.04—266.64 = 60.4 (mg/l)
Ham lugng chat lo liung khong ¢6 kha nang phan huy sinh hoc:

NbSS =T8S x— MEVSS 139 54,0.8x (1-0.68) = 35.72(mg /1)

MLSS x (1—0.68)

% Xac dinh chu ky van hanh bé SBR
- Thoi gian tong cong hoat dong ciia mot chu ky:

T, =ty +t, +t +t, =3+1.5+1+0.5=6(h)
Trong do:
t, : thoi gian lam day nuéc, 3 (h)
t,, : thoi gian phdn ung, t,, = 1.5 (h)
t, : thoi gian ling, chon t; = 1 (h)

+ o+ o+ o+

t., : thoi gian rat nudc, to, = 0.5 (h)
Chon bé SBR c6 2 don nguyén, khi don nguyén nay bat dau giai doan phan tng thi
don nguyén kia bat dau giai doan lam day.
-S4 chu ky hoat dong trong 24h cia bé SBR:
24 24
n=—=—=4 (chuky
, == =4 (chuky)

c

-S4 chu ky cua ca hai bé: n, =2x4=8 (chu ky)
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- Luong nudc lam d?ly V4 cho mot chu ky:

g Q20

n2
Trong do:
+ Vg luong nude lam diy (m°)
+ Q: luu lwong nude thai can xtr Iy, Q = 1000 m*/ngay dém.
% Xac dinh kich thwéc bé SBR:
Ham luong MLSS trong bun lang:

X 10°(mg / g)x10°(ml /1) _ 10°x10°
i SVI(mg /1) 120

=8333.3(g/m’)

Trong do:

+ SVI: chi s6 thé tich bun, SVI = 120 mg/g
+ 10° mg/g; 10° ml/I; hé sb bién dbi
- Thé tich ctia bé SBR (1 don nguyén):
Vie 125

= = 271.74(m°)
Vi IV, 0.46

Trong do:
+ Vg thé tich 1am day bé, Viq = 125 (m®)

w Vi Vo g g Ve MLSS _ 3750 _ .
VY, V, X, 83333
V.

—d :1—(\ix1.2) =1-0.45%x1.2=0.46
V, V,

t t
Vi Vy: thé tich bun ling sau giai doan chit nudc, m®
- Chiéu cao xay dyng cia bé SBR:

Hy,=H+h,6 =63+0.7=7(m)
Trong do:
+ H: chiéu cao cong tac cuia bé SBR. Chon H = 6
H=h +h +h, =3+2.82+0.48=6.3(m)
e h,: chiéu cao 16p nuée, h, =50%H =50%x6 = 3m
e hy: chidu cao 16p bun, h, =47%H =47%x6=2.82m
e hy: chidu cao an toan, h, =0.08H =0.08x6=0.48m

+ hyy: chiéu cao bao vé, tinh tir myuc nude 1én thanh bé, hy, = 0.7m
- Dién tich mat b'flng bé SBR:
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e _Vo_ 27174
H 63

=43.13(m?)
Trong do:
+ V¢ luong nudce cua 1 bé, V, = 271.74 (m3)
+ H: chiéu cao cia bé SBR, H=6.3 m
Chon kich thuéc SBR: Bx L =5m x 9m
% Tinh toan thoi gian lvu nuwéce trong ngay dém cia bé SBR
- Thoi gian lvu nudce téng cong cua hai bé SBR:

o _NxVix24 _ 2x27174x24
" Q 1000

=13.04 ~13(h)

Trong do:
+ n:s6 lugng bé, n =2
+ Vg thé tich bé SBR, V, = 271.74 (m°)
+ Q: luu lwong nudc thai can xtr Iy, Q = 1000 (m*/ngay dém)
¢ Tinh toan thoi gian Iuu bun

D, T, =V,.MLSS = 271.74x3750 = 1019025 (g) =1019.03 (kg)

_YQG =Sy | FaKy QY-S =Se) Ty | 5 hviss T, 4 (Fss, —vss, )T
1+k,.T, 1+ky Ty b V o

_ 0:6x500x266.64xT,  0.15x0.146x500x 0.6x266.64xT, g0 a0 29 1 50
(1+0.146xT,)x 0.85 (1+0.146xT,)x0.85

x (139.54-0.8x139.54)xT,

— Tp =7.97 (ngay) ~ 8 (ngay)
Trong do:
Py tong lugng sinh khdi trong bé SBR tinh theo MLVSS, kg/ngay
V: thé tich bé SBR, V, = 271.74 (m®)
Tp: thoi gian luu bun, (ngay)
Q: lvu luong trung binh ngay dém cua mdi bé, Q = 500 (m*/ngay dém)
Y: Hé s6 san luong bun, chon Y = 0.6 mgVSS/mgbCOD
Sv: néng do co chit ctia nuée thai diu vao
Sy: nong do co chat ctia nuéc thai dau ra, gia sitr S, ~S,-S, => S, = bCOD =
266.64 (mg/l).
Fq: ti 18 vun t€ bao, Fq = 0.15
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Kg: hé s6 phan hily ndi bao & 25°C, mg/mg.d
K .. =KyxD=0.12x(1.04)*% =0.146(mg / mg.d)

d25°C
nbVSS: ham Iuwgng VSS khong phan huy sinh hoc, nbVSS = 35.72 (mg/l)

(Nguén: Lam Minh Triét, 2015, Xir Iy nudc thai @ thi va cong nghiép — Tinh todn
thiét ké cong trinh, NXB PHQG TP.HCM, trang 535).

% Thé tich phan chira bun ciia bé SBR
- Thé tich phan chtra bun cia bun ctia bé SBR:

V, =0.42xV, =0.42x271.74=114.13(m%)
Trong do:
V: thé tich bé SBR, V, = 271.74 (m®)
K: Ham lugng sinh khéi trong bé SBR
- Ham lugng sinh khdi Py, trong bé SBR:

5 _YQ(S,~S) , FuksQ.Y.(S,-S:)T,
¥ 14k, T, 1+k, T,

+Q.nbVSS

_ 0.6x500x 266.64 N 0.15%x0.146x 0.6 x500x 266.64 x8
1+0.146x8 1+0.146x8

+500%35.72 = 65.53 (kg/ngdy)

% Xaéc dinh lwgng bun hoat tinh duw
- Luong bun c6 kha ning chira trong bé SBR:

M,,, =V,.0.X,.10° =114.13x1.02x8333.3x10"° =970.1(kg)

bun
Trong do:

+ V,: thé tich chira bun, V,, = 114.13 (m°)

+ p : trong lugng riéng cta bun, p=1.02 (kg/m°)

+ Xp: ham luong MLSS trong bun ling, X, = 8333.3 (g/m°)
- Thé tich bun chiém chd sau n chu ky:

" P
G, =G, ,+y —£+SS
! ;0.8

Trong do:
Gy.1: lugng bun cta chu ky n-1, kg
Sau mot chu ky hoat dong:

G =G, +i +SS =1019.03 + 16.38
0.8 0.8

+3488.75 = 4528.26 (kg)

Trong do:
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- Pgq: ham lugng MLVSS trong 1 bé SBR, kg/ngay

P - % _ @ —16.38(kg / ngay)

- Gy ham lugng bun trong bé, kg
G, =V,.MLSS = 271.74x3750 =1019.03 (kg)
- SS: ham luong chat lo limg dan vao bé mdi chu ky:
SS =(TSS, —VSS, ) V,, = (139.54-111.63).125 = 3488.75 (mg)=3.49 (kg)
Trong do:

+ TSS,: ham luong chat lo ling dau vao, TSS, = 139.54 (mg/l)
+ VSS,: ham luong VSS dau vao VSS, = TSS,.0.8 = 139.54 x 0.8= 111.63
mg/I
+ Vg thé tich 1am day bé, Viq = 125 (m®)
% Xac dinh ham lwong BOD; dau ra
- Xac dinh ham luong BODs hoa tan trong nudce thai déu ra:
BOD:s (ra) = BODs hoa tan + BODs cua cin lo ling trong nudc thai dau ra
- Nbng d6 BODs cua cin lo limg trong nuéc thai dau ra:
Phan c6 kha nang phan huy sinh hoc & dau ra:
a=0.6x34.88=20.93 (mg/l)
- Luong BOD can dé oxy hoa hoan toan cin lo ling ¢6 kha nang phan huy sinh
hoc & dau ra (1 mg SS khi bi oxy héa hoan toan tiéu tén 1,42 mg O,):
b=20.93x1.42 =29.72 (mg/l)
=> Nong do BODs cuia cin lo ling trong nudc thai dau ra:
¢ =29.72x0.68 = 20.21 (mg/l)
- BODshoa tan trong nudc thai dau ra:

d = BOD,,, —C = 24.24—20.21=4.03 (mg/l)
- Hiéu suat xur 1y tinh theo BODs hoa tan:

_ BOD;,,, —d 100 161.6-4.03

B 161.60

H 100=97.5 (%
ht BOD x ( )

5(vao)

- Hiéu suat xir 1y tinh theo BODj tong cong:
BOD;,; ~BODy .y 161.6—24.24

H, = =85(%)
BOD,,,, 161.6
% Xac dinh ti s6 F/M va tai trong BOD
- Tai trong thé tich:
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_ QxS, 1000x161.60x10°°

L = —0.595 (kgBODs/m*nga
BOD Y 27174 ( g 5 gay)

- Thoi gian lvu nudc ctia bé SBR:

W 27174
oW _21L14 575 (ngay) = 6.53 (h
0~ 1000 (ngay) (h)
Ti s6 F/M:
F_ S _ 16160 45 (41 <06 (dY) (thda)

M OxX  0.272x3000
< Tinh toan lwgng bun du thii b6 méi ngay
- Hé s6 san luong bun quan sat:

Y 0.6

Yy = = =0.405 (mgVSS/mgBOD)
1+K,x6, 1+0.06x8

Trong do:
Y: hé s6 san luong bun, Y = 0.6 mgbun/mgBODs bj tiéu hity
6. : thoi gian luu bun, 6, =8 (ngay)
Kg: Hé s6 phan huy noi bao, Ky = 0.06 (d™)
(Ngudn: Lam Minh Triét, 2015, Xt Iy nwéc thdi do thi va cong nghiép — Tinh todn
thiet ke cong trinh, NXB PH QG Tp.HCM, trang 149)
- Tbng luong bun sinh ra mdi ngay theo VSS:

P

x(VSS)

=Y, xQre’ x (S, —S) =0.405x10"° x1000x (161.60 — 4.03)

B
= 63.82 (kgVSS/ngay)

Trong do:

" . Luu lwong trung binh ngay dém, Q" =1000 (m*/ngay dém)
Y obs: HE sb san lugng bun quan sat, Y s = 0.405 mgbun/mgBODs bi tiéu huy
So: Luong BODs ctia nude thai dan vao bé SBR, S, = 161.60 (mg/l)
S: Lugng BODs hoa tan trong nudc thai dau ra, S = 4.03 (mg/l)
T6ng lugng bun sinh ra mdi ngay theo SS:

P 6382
Py =—2-=—"—"=79.76 (kgSS/nga
X$) 17 1-02 (ke &xy)

+ + 4+ o+

Véi z 1a @0 tro cta bun hoat tinh
- Luong bun con lai trong SS ¢ nudc thai sau xu 1y:

P.=Q¥ xC,_ =1000x34.88x10"° = 34.88 (kgSS/ngay)
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- Luong bun can xir Iy mdi ngay:

P. =P —P. =79.76—34.88=44.88 (kgSS/ngay)

xa X(SS) ra
- Luong bun can xtr Iy c¢6 kha ning phan hay sinh hoc:
P, =0.8xP, =0.8x44.88=35.90 (kgSS/ngay)

% Xac dinh lwong khi cip cho bé SBR
- Khéi lugng BOD, ti€u thu trong qua trinh sinh hoc bun hoat tinh:

"% (S, —S)  1000x (161.60—4.03)

M, = —231.72(kg/nga
BODz0 0.68 0.68 (ke/ngay)

Trong do:
+ Q¥ : Luu lugng trung binh ngay, QI =1000 (m*/ngay dém)
+ Sy Lugng BODs ciia nude thai din vao bé SBR, S, = 161.60 (mg/l)
+ S: Luong BODs hoa tan ctia nudc thai dau ra, S = 4.03 (mg/l)

- Nhu ciu oxy cho qua trinh:

Mg, =Mgop, —1.42% B s

=231.72-1.42x63.82 =141.1 (kg/ngay)
Trong do:
+ 1.42: Hé sb chuyén d6i

Gia st khong khi chira 23.2 % luong oxy va khdi lugng riéng khong khi ¢ 30°C 1a
1.16 (kg/m®). Hiéu qua van chuyén oxy cta thiét bi théi khi 1a E = 9%, hé sb an toan f
=2.

- Luong khong khi yéu cau theo 1y thuyét:

Mo, 1411

M, = - —524.3 (Mm®/nga
K 03.206x1.16  0.232x1.16 (m/ngay)

Kiém tra lwong khong khi can thiét cho x40 tron hoan toan:

qo Mu 5243 1 1000I

= = x x——~=14.89 (m°)
ExW 0.09x271.74 1440(phut/ngay) m

Ti s6 nay nam trong khoang cho phép: q = 20 — 40 I/m°. phut. Nhu vdy luong khi
cap cho qué trinh bun hoat tinh khéng di cho nhu cau x40 tron hoan toan.

Chon q = 25 (I/m®.phut) => My, = 880.44 (m*/ngay)

Luu luong khi can thiét cho may thoi khi:

Qu E 0.09

% Tinh toan h¢ thong phan phoi khi
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Chon thiét bi phan phdi khi loai dia nhua ABS c6 mang phan phdi dang bot tho,

cuong do6 suc khi (5-26 m*/h), chon cuong d6 suc khi 1a 12 m*/h, duong kinh 270 mm.
- Tbng s dia phan phdi khi 1a:
~Q 8136

N ==t =—"""-67.8 dia, chon 72 dia
12 12

V6i Que: lwong khi can cung cp, Q. = 0.226 (m®/s) = 813.6 (m*/h)
Sb dia ctia mdi don nguyén la: 7—22 =36 dia

% B0 tri 6ng phan phdi khi

Heé théng phan phdi khi gdm 1 ng chinh va 4 dng nhanh, cac 6ng nhanh nay dugc
dit doc theo chiéu dai cua bé. Cac 6ng nay duoc dat trén gia do cach san bé 0.1 m.
Khoang cach giita 2 ong nhanh 12 1m, dng nhanh cach thanh bé 0.5 (m). Mdi dng
nhanh c6 9 dia phan phdi khi, mdi dia cach nhau 1 m, 2 dia ngoai cing cach thanh bé
0.5 m (tong chiéu dai bé 1a 9m).

- Puong kinh 6ng phan phbi khi chinh:

DC:\/4><Qk :\/4x0.226 _0.138m
TXV 7 x15

Chon dudng kinh dng chinh 13 168 mm, vat liéu thép khong gi, d6 day 4.3mm.
Trong do:
+ Qy: Luu luong khi can cung cip, Qx = 0.226 (m®/s)
+v: van tdc khi trong 6ng dan, v=9—15 m/s, chon v = 15m/s
(Ngudn: Lam Minh Triét, 2015, Xir Iy nuéc thai dé thi va cong nghiép — Tinh todn
thiét ke cong trinh, NXB DPai hoc Quoc gia Tp.HCM, trang 423)
Kiém tra lai van toc khi trong éng dén:

_ 4><ng _ 4><0.2262 ~10.19(m/s)
7xD; 7x0.125

Vi

Vi nidm trong khoang cho phép (10 — 15 m/s)

(Nguon: Trinh Xuan Lai, 2009, Tinh todn thiét ké cac céng trinh xir Iy nudc thai,
NXB Xay Dung, trang 107)

- Luu luong khi qua céc dng nhanh: q, = % = g‘f% =0.056(m*/s)

- Puong kinh 6ng nhanh: D, = \/4X % _ \/4X 0056 _ 0.069m
T XV 7 x15
=> Chon dudng kinh ciia dng nhanh la: D, = 90mm, bang thép khong gi, day

1.7 mm
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- Kiém tra lai van toc trong ong nhanh:

v = 4xq, 4x0.069

= = =10.85(m/s) <15(m/s) (thd
" zxD? 7x0.09° (m/s) <15(m/s) (thda)

% Tinh toan may thdi khi
> Ap lyc may thoi khi:
H,=hs;+h, +h=41+05+7=11.6 (M)

Chon He; =12 (m)

Trong do:
h, : T6n that 4p luc do ma sat doc theo chiéu dai ong din
hy =h, +h,
Tén that doc dudng theo Darcy (1856):
2
hy = ﬂ,.l—.v—.y
D 2g
2 2
hy =y, +hy, = 0.Ix o x— 224 1340.18x——x—2 _x13-3.1(m)
0.168 2x9.81 0.09 2x9.81

Trong do:

+ A :hé s ton that doc duong,

200125+ 29 o1 4 _001254+ 2% 48
0.125 0.065

+ 1: chiéu dai 6ng, chon L = 8 (m)
+ D: duong kinh 6ng dan khi
D; =0.168 (m); D, = 0.09 (m)
+ v:van téc nudc ra bon, v = 1.5 (m/s)
+ g gia tdc trong trudng, g = 9.81 (m/s°)
- h: Tén thit cuc bd, chon 1 m
- hg: Ton that qua thiét bi phan phdi, khéng vuot qua 0.5
- h: Chiéu sau cta bé, h="7 (m)
> Cong suat may thoi khi:

0.283 0.283
N GXRxT [P || 0262x8314x303 [(216"%) | 00 1y
29.7xnxe |{ R 29.7x0.283x0.8 1

(Nguén: Trinh Xuan Lai, 2009, Tinkh todn thiét ké cdc cong trinh xi Iy muede

thai, NXB Xay Dung, trang 108)
Trong do:
+ G: Trong lugng cia dong khi
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G =Q, x p, =0.226x1.16 =0.262 (kg/s)

V6i Qg 1a luu lwong khi can cip, Q= 0.226 (m®/s)
Py 12 khdi luong riéng cta khong khi

_ 1.293xPR, _ 1.293x760

 (1+0.0367xt)x760  (1+0.367x30) x 760

R: Hang s6 1y tuéng, R = 8.314 KJ/Kmol

T: Nhiét do cta khong khi diu vao, t = 30°C — T =30 + 273 = 303 K

P.: Ap suit tuyét ddi ctia khong khi ddu vao, P, = 1 atm

P,: Ap suat tuyét d6i ctia khong khi dau ra, P, = Hy+ 1 =116 + 1 = 2.16

atm

Vi Hy 1 dp lue may théi khi, He = 12 (mH,0) = 1.16(atm)

no K71 139571583 véik 1a hé sé khong khi, k = 1.395
kK 13%
+ E: Hiéu sudt may thoi khi, n=0.7 - 0.9, chon e = 0.8

+ 29.7: hé sb chuyén doi

=1.16 (kg/m)

Pk

+ 4+ + +

Cong suit thyc té ctia may thoi khi bang 1.2 1an cong suét tinh toan:
N'=Nx1.2=23.9x1.2=28.68 (kW)
Chon may thoi khi Longtech LT-200, dién ap 400V/3 pha/50Hz.
< Tinh toan 6ng din nwéc thai ra khéi bé SBR
Chon van tc nudc trong 6ng: v = 0.6 m/s. (0.3 — 0.9 m/s)
(Nguén: Lam Minh Triét — Tran Hiéu Nhu¢, 2015, X Iy nude thai — tdp 1, NXB
Xay Dung)

- Puong kinh ng dan nudc:

4xQ™ [ 4x4167

- =0.11(m)
TXNXV 7 x2x0.6x3600

= Chon 6ng nhya uPVC ¢ duong kinh 1a 114 (mm), d6 day 3.2 (mm).
% Xac dinh luu lwgng bun thai
- Luu luong bun du thai bé:
0 WX
szxr +Qraxra

Trong do:

+ W: Thé tich SBR, W = 271.74 (m°)
+ X: Nodng d6 chat rin bay hoi trong bé SBR, X = 3000 mg/I
+  Qp2: Luu lugng bun thai
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+ X Nong do VSS trong SS ra khoi bé lang, X, =34.88x0.8=27.9
(mg/l)

+ X,: Nong d6 chat ran bay hoi c6 trong bun hoat tinh tudn hoan
X, =0.8x8000 = 6400 (mg/l)

+ 6, : Thoi gian luu bun, 6, =8 (ngay)
Vay luu lugng bun thai la:

~ WxX-Q,xX,x8, 271.74x3000-1000x27.9x8

—11.56 (M*/ngaydém
X x0, 64008 (M*/ngaydem)

Qb 2

% Tinh toan bom bun tir bé SBR vé& bé nén bun

D)

Chiéu cao cot ap:
H=H,+H,+H,=7+1=8 (m)
Trong do:
+ Hy: Cot ap dé khic phuc chiéu cao dang hinh hoc
Hi=2,-72,=0
Véi:  Zy: Chiéu cao 6ng bom day (chiéu cao SBR): Z; =7 m
Z,: Chiéu cao 6ng bom hut, Z, =0

+ H,: ton thit ap lyc giita hai ddu doan dng hut va day, do ap suét ¢ hai dau
doan 6ng bang nhau nén H, = 0

+ Ha: ton thét ap luc cuc by, chon Hz = 1m
- Cong suat bom:

Q.. xpxgxH 0.000134x1053x9.81x8

= 0.014 (kw)
100077 1000x0.8

Trong do:
+ Q, : Luu luong bun thai, Q, = 11.56 (m*/ngay dém) = 0.000134 (m®%/s)
+ N: Ning suat bom trung binh.
+ g: Gia tbc trong truong, g = 9,81 m/s*
+ 7 : Hiéu suét ciia bom. Chon = 0.8
+ p : Khbi luong riéng cia bun, p=1053 (kg/m®)
- Cong suat that cua bom bang 1.2 lan cong suat tinh toan:
N'=1.2xN =1.2x0.014 =0.017 (kW)

=> chon bom bun EBARA model DWO 150 cong suat 1.1 kW, H=15.1 —9.5 (m).
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CHUONG 5:
DU TOAN CHI PHI
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5.1.

CHUONG 5: DU TOAN CHI PHi

Phuwong an 1

5.1.1. Chi phi diu tw

5.1.1.1.

Chi phi xay dung co ban

Béang 5.1. Chi phi xay dung co ban

STT | Cong trinh Vit liéu | S6 lwgng | Thé tich | DPon gia Thanh tién
(VND) (VND)

1 Bé tiép nhan BTCT 1 30 3,000,000 | 90,000,000

2 Bé diéu hoa BTCT 1 449 3,000,000 | 1,347,000,000

3 Bé keo tu tao BTCT 1 2.2+9.68 x | 3,000,000 | 93,720,000
bong 3

4 Bé lang I BTCT 2 43 3,000,000 | 258,000,000

5 Bé aerotank BTCT 2 98.4 3,000,000 | 590,400,000

6 Bé lang II BTCT 2 54.4 3,000,000 | 326,400,000

7 Bé& nén bin BTCT 1 42.6 3,000,000 | 127,800,000

8 Tram didu hanh | Gach 1 40,000,000 | 40,000,000

9 Nha béo vé Gach 1 10,000,000 | 10,000,000

10 | Kho hoa chit Gach 2 20,000,000 | 40,000,000

11 | Nha d4t may Gach 1 10,000,000 | 10,000,000
thdi khi

12 | Kho co khi Gach 1 10,000,000 | 10,000,000

13 | Nhaditmay ép | Gach 1 10,000,000 | 10,000,000
bun

14 | Lam nén, 100,000,000
duong sa, dén,..

Téng tién (VND): T, 3,053,320,000

5.1.1.2. Chi phi miy méc thiét bi

Bang 5.2. Chi phi may méc thiét bi
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STT | Cong trinh Thiét bj S6 lwong | Pon gia | Thanh tién
(VND) (VND)
1 Bé tiép nhan Song chan rac tho 1 2,000,000 | 2,000,000
Bom nuéc thai 2 29,000,000 | 58,000,000
2 Thap giai nhiét | Thap giai nhiét 1 80,000,000 | 80,000,000
Bom nuéc thai 2 24,000,000 | 48,000,000
3 Bé diéu hoa Pia thoi khi 36 300,000 10,800,000
May thoi khi 2 60,000,000 | 120,000,000
Bom nuéc thai 2 18,000,000 | 36,000,000
4 Bé keo tu Motor khudy 0.4 1 10,000,000 | 10,000,000
KW
Céanh khudy va truc 1 1,200,000 | 1,200,000
Bon héa chat 1 2,000,000 | 2,000,000
Bom dinh luong 2 7,000,000 | 14,000,000
5 Bé tao bong Bon hoa chat 1 2,000,000 | 2,000,000
Mo-to khudy 1 8,000,000 | 8,000,000
0.2kW
Motor khuay 2 5,000,000 | 10,000,000
0.1kW
Bom dinh luong 2 11,000,000 | 22,000,000
OBL RBA16A95
Cénh khudy va tryc 3 2,200,000 | 6,600,000
khuay
6 Bé ling I Ong trung tm 1 10,000,000 | 10,000,000
Mang rang cua 1 18,900,000 | 18,900,000
Bom bun EBARA 2 13,000,000 | 26,000,000
DWO 200
Bom nuéc Pentax 2 11,000,000 | 22,000,000
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CST 200/3

7 Bé aerotank Dia phan phéi khi 48 500,000 24,000,000
May thdi  khi 2 40,000,000 | 80,000,000
Longtech LT-100

8 Bé ling 11 Ong trung tdm 1 8,000,000 | 8,000,000
Méng ring cua 1 16,000,000 | 16,000,000
Bom bun Tsurumi 2 23,000,000 | 46,000,000
NKZ3-C4

9 Bé nén bun Ong trung tdm 1 2,000,000 2,000,000
Mang rang cua 1 8,000,000 8,000,000
Bom bun Tsurumi 2 12,000,000 | 24,000,000
KTZ 31.5-1.5kW
Bom nuéc 2 8,000,000 | 16,000,000

10 | Hé ép bun May ép bun 1 350,000,000 | 350,000,000
Bon hoa chat 1 2,000,000 | 2,000,000
Bom hoa chit OBL 2 21,500,000 | 43,000,000
model RBA30AG65

11 | Bon loc 4p lue Bon loc 1 50,000,000 | 50,000,000
Bom rira loc 2 18,000,000 | 36,000,000
Bom loc 2 18,000,000 | 36,000,000

12 | Lai loc cartridge 13 3,000,000 | 39,000,000

13 | Lailoc UF 10 5,000,000 | 50,000,000

Téng tién (T,): 1,337,500,000 (VND)

5.1.1.3. Chi phi phu kién
Béang 5.3. Chi phi phu kién
STT Phu kién Pon gia (VND) Thanh tién (VND)
1 Puong 6ng 3%(T1+T,) 131,724,600
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2 Déay dién, tu dién, | 3%(T1+T,) 131,724,600
ta di€u khién,...
3 Lap va quan 1y du | 6%( T,+T)) 263,449,200
an
4 Chi phi nhan cong | 10%( T,+T5,) 439,082,000
xay dung
Tong tién (T5): 965,980,400 (VND)
5.1.2. Chi phi quéan ly van hanh
5.1.2.1. Chi phi hoa chat
Bang 5.4. Chi phi héa chit
STT | Tén hoa chat Pinh Pon vi Pon  gia | Thanh tién
lwong (VNDP/kg) | (VND/ngay)
1 H,SO, 0.049 Kg/ngay | 8,000 392
2 Phén nhom 1104 kg/ngay 14,000 1,545,600
3 Polymer trg keo tu | 100 kg/ngay 3,000 300,000
(A101)
4 Polymer ép bun 2.88 kg/ngay 3,500 10,080
5 Ure 17.36 kg/ngay | 5,000 86,800
6 HsPO, 5.12 kg/ngay | 8,500 43,520
Tong tién (T,): 1,986,392 (VND/ngay)
Tong tién (VND/nim) 725,033,080

5.1.2.2.

Chi phi dién ning

Bang 5.5. Chi phi dién nang

STT | Hang muc/ thiét So lwgng | Cong suat | Thoi gian Dién nang tiéu
bi (kW) (h/ngay) thu

1 B¢ tiép nhan
Bom chim nudc 2 3.75 10 75
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thai Tsurumi

Thap giai nhiét

Thap giai nhiét 3.75 10 37.5
Bom nudc thai 5.5 10 110
Bé di¢u hoa

May thoi khi 5.5 10 110
Longtech

Bom chim nudc 2.2 10 44
thai

Bé keo tu

Motor khudy giam 0.4 24 4
toc Dolin 0.4kW

Bom dinh luong 0.2 12 4
OBL Piston

RBB10A36

B¢ tao bong

Motor khudy giam 0.2 24 2
toc Dolin 0.2kW

Motor khudy gidm 0.2 24 9.6
toc Dolin 0.1kW

Bom dinh luong 0.2 12 4.8
OBL RBA16A95

Bé ling ding I

Bom bun EBARA 1.5 12 36
Bom nudc pentax 2.2 12 52.8
CST 300/3

Bé aerotank

May thoi khi 19 10 380

Longtech LT-100
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8 Bé Ling dirng IT

Bom bun Tsurumi | 2 3.7 12 88.8
NKZ3-C4
9 Bé nén bun
Bom bun EBARA | 2 11 12 26.4
DWO 200
Bom nudc pentax | 2 1.1 12 26.4
CSB 150/2
10 May ép bun
May ép bun 1 0.4 1 0.4
ChiShun NBD-
M100
Bom dinh luong 2 0.2 1 0.4
OBL Piston
RBA30A65
May khudy hoa 1 0.4 1 0.4
chat Dolin 0.4kW
Bom rura bang tai 1 0.75 2 1.5
Ewara
CDXM90/10
11 Bon loc ap hre
Bom rtra loc 2 2.2 16 17
Pentax CHT350
Bom nudc loc 2 2.2 1 22
Pentax CHT350
Tong cong (kW/ngay) 1053
Don gia dién cong nghiép (VND/kW) 1,500
Thanh tién (VND/ngay) 1,579,500
Chi phi 1 nam (VND): T5 576,517,500

5.1.2.3. Chi phi nhan cong

119




Chi phi nhan cong = 4 nguoi x 8,000,000 x 12 thang = 384,000,000 (ddng)
Chi phi can bd = 2 ngudi x 15,000,000 x 12 thang = 360,000,000 (dong)
Téng chi phi nhan cong trong 1 nim:
Te = 384,000,000 + 360,000,000 = 744,000,000 (dong)
5.1.2.4. Chi phi phu
Chi phi sira chira hing nim udc tinh bang 2 % tong von dau tu vao cong trinh xur
ly.
T, =2%x(T, + T, + T3) =0.02 x(3,053,320,000+1,337,500,000+965,980,400)
= 0.02 x 5,356,800,400= 107,136,008 (VND)
5.1.3. Téng hop Kkinh phi
- Chi phi xay dung:
T, =T, =3,053,320,000 (VND)
- Chi phi trang thiét bi:
T, =T, +T, =1,337,500,000+ 965,980, 400 = 2,303,480,400 (VND)
- Chi phi van hanh:
T, =T,+T,+T,+T, =725,033,080+576,517,500 + 744,000,000 +107,136,008
= 2,152, 686,588 (VND)
Chon chi phi xay dung khiu hao 13 20 nam va chi phi thiét bi khau hao 14 15 nim
- Téng chi phi dau tu cho mot nam:

T - T To o, = 3,053,320,000  2,303,480,400 , 1o oo oo
20 15 20 15

= 2,458,917,948 (VND)

Téng von dau tw (1di sudt i = 0.5%):
T =T, x(l+i)=2,458,917,948x (1+0.005) = 2,471,212,538 (VND)
Gi4 thanh 1m® nudc sau xtr 1y 1a:
T. = T _ 2,471,212,538
™ Qx365 1000x 365
=> Gia 1 m® nudc thai sau xtr Iy khoang 6800 (VNB/m® nudc thai)

=6770,45 (VND/m°)

5.2. Phuwong an 2
5.2.1. Chi phi dau tu
5.2.1.1. Chi phi xay dung
T, =3,053,320,000 — (Taerotank(z) + Tigng 11(2)) + (Toé trung gian + TsBR)
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= 3,053,320,000 — (590,400,000 + 326,400,000) + (150 x 3,000,000 X 2) + (252 X
2 x 3,000,000) = 4,548,520,000(VND)

5.2.1.2. Chi phi trang thiét bj

Bang 5.6. Chi phi may méc, thiét bi

Cong trinh Thiét bi S6 lugng | Pon gia Thanh
tién(VND)
Bé SBR Pia phan phdi khi 72 500,000 36,000,000
May  thoéi  khi 2 40,000,000 | 80,000,000
Longtech LT-200
Bom bun 2 20,000,000 | 40,000,000
Decanter dang noi 1 50,000,000 | 50,000,000
Bé trung gian Bom nudc Pentax 2 12,000,000 | 24,000,000

T, =1,337,500,000 — (Taerotank(r) ¥ Tigng (1)) + (Toé trung gian + TsBR)
= 1,337,500,000 — (104,000,000 + 70,000,000) + (24,000,000 + 206,000,000)
=1,393,500,000 (VND)

5.2.1.3. Chi phi phu kién (Giéng phuong an 1)
T, = 965,980,400 (VND)

5.2.2. Chi phi van hanh

5.2.2.1. Chi phi héa chit (Gidng phuong an 1)
T, = 725,033,080 (VND)

5.2.2.2. Chi phi dién nang

Béang 5.7. Dién nang tiéu thu

Cong trinh | Thiét bi S6 lwong | Cong suit | S6 gio | Pién
(kW) (h/ngay) | nang
Bé trung | Bom nudc Pentax 2 2.2 12 52.8
gian
Bé SBR May thoi khi 2 25 12 600
Longtech LT-200
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Bom bun EBARA 2 11 12 26.4
DWO 150

S6 kW gid tiéu thu trong ngay 1a:
1053 — 380 — 88.8 + (600 + 52.8 +26.4) = 1263.4 (kW)
Tién dién 1 nam la:
Ts=1263.4 x 1,500 x 365 = 691,711,500 (VND)
5.2.2.3. Chi phi nhan cong (Gidng phuong 4n 1)
Te= 744,000,000 (VND/nam)
5.2.2.4. Chi phi phu
Chi phi sira chira hing ndm udc tinh bang 2 % tong von dau tu vao cong trinh xtr
ly.
T;=2%x(T,+ T, + T3) =0.02 x (4,548,520,000+1,393,500,000+965,980,400)
= 0.02 x 6,908,000,400 = 138,160,008 (VND)

5.2.3. Tong hop kinh phi
- Chi phi xay dung:

T, =T, = 4,548,520,000 (VND)
- Chi phi trang thiét bi:

T, =T, +T, =1,393,500,000+ 965,980, 400 = 2,359, 480,400 (VND)
- Chi phi van hanh:

T, =T,+T,+T,+T, = 725,033,080 + 691, 711,500 + 744,000,000 + 138,160, 008

— 2,298,904,588 (VND)
Chon chi phi xay dung khau hao 13 20 nam va chi phi thiét bi khau hao 14 15 nim
- Téng chi phi dau tu cho mot nam:
T, T, 4,548,520,000 2,359,480, 400
=24+ =47, = +

|0 15 20 15
= 2,683,665, 281(VND)

+2,298,940,588

Téng von dau tw (1di sudt I = 0.5%):
T=T,,x1+i)=2,683,665,281x(1+0.005) = 2,697,083,608 (VND)

Gid thanh Im® nuée sau xir Iy la:
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T  2,697,083,608

T, = - =7,398.27 (VND/m’®)
™ Qx365 1000x 365

=> Gia 1 m® nudce thai sau xir Iy khoang 7500 (VNB/m® nudc thai)
5.3. Panh gia hai phuwong an
Déi v6i phuong an 1, chi phi xir Iy 1m® nudc thai hét 6800 VND.
Péi v6i phuong an 2, chi phi xtr Iy 1 m®nuée thai hét 7500 VND.

Cung mdt hiéu suat xir Iy nhu nhau, phuong an 1 c¢6 chi phi xtr Iy thip hon, don

gian hon nén ta c6 thé ap dung thi cong xay dung hé théng trong thuc té.
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CHUONG:
KIEN NGHI VA KET LUAN
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CHUONG: KET LUAN VA KIEN NGHI
< Két luin
Nhitng ndi dung ma dd an da thue hién gdm:

- Thu thap dugc s6 liéu vé thanh phﬁn va dac trung cua nudc thai dét nhuom.

- Tir cac thong sb dic trung ctia nudce thai dét nhudém, dd an dd dua ra cac quy trinh
cong nghé dé xtr 1y, phan tich vu nhuoc diém dé chon phuong an t6i wu nhat.

- Tinh toén, thiét ké chi tiét cac cong trinh don vi, trién khai ban v& chi tiét cho hé
thong xtr Iy nudc thai.

- Lap dy toan kinh phi xdy dung va van hanh cho hé thong xur 1y nudc thai.

< Kién nghi

- Trién khai hé thong xur Iy nudc thai cang sém cang tot dé tranh anh huong xau dén
moi trudng va chat lugng séng ciia ngudi dan.

- Dao tao can bo k¥ thuat trinh do cao dé van hanh hé théng xu Iy nudc thai tai cong
ty Delta Galil — Binh Dinh.
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DOLIN 1309001:20008 8 %
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Pump Performance Curve

PHU LUC 2

Lischarge Bore 10U mm
Total Head 11,0m
apacity 1,00 m3/min
NMotor Output 3, (0 KW
Wotor Input 4 59 kW
Phase 3
\oltage 400V
Frequency 50Hz
Rated Current T94A
Starting Current 490A
Paoles 4
Revolution S5 1410rp.m.
Starting Method |direct on line
Insulation Class E
100t 120
90
B0l 16~
70 “'*-:’f{
6o 112} -
ole /> - I
50 Q#/‘;‘
&
s0f {8 Q"// BN
30 6t /’ \\
20 4 Output kW \\
_7£——— N
10 i
%
o |kW I'I"I./
04 08 12 16 20 24 mimin
100B43.7-52
&2 TsuruMIPuMP PSR | s
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= DWO

CENTRIFUGAL PUMPS - OPEN IMPELLER in assi 304

PERFORMANCE CURVES (according to ISO 9906 grade 2)

0 US.gpm. 100 200 300
L 1 1 |

H 0 Imp.g.p.m. 100 200 H
m 20 ' ft

- 60

""-H

DWO 400 —

10 .
T N h <
.,
-
\\ AN DWO 300 20
| L
o 5 DWO 200 a
= DWO 150 o
== ==
— —1
= =
= =4
0 0
0 200 400 600 800 1000 1200 Q I/min
0 10 20 30 40 a0 60 70 Q m¥h
PERFORMANCE TABLE
Pump type kW Capacitor Absorbed Current (A) G=Capacity
Shgleqhase  Theeghise o V. Snge  Theeephase | M | 00 | 2 1 1 E
TV Sz | 2000V Sk phase | LW | 0V | mh L 11 i H 4 H [
H=Total head
WO1sOM | Twoisa | 1 i3 5] B TS o5 | ogs | 73 | 62 | 81 | - -
WO 200M W0 20 15 £ = a0 B! 1 127 123 | 115 103 Eb 53 -
) mos | 22 : ) . Bl | 43 15 | w13 [y | g |y || -
mow | M : ) ) o | 64 75 | e | E3 | e | own | de | 8E | o7s
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PHU LUC 4

Pressure
Performance Table

750 813 205| 743 391| 680 862| 622 7.20| 572 866| 525 1001| 483 11.26| 446 12.42
Q00| 1002 245| 932 470| B6% 6.75| 811 8464| 7.611039| 7.4 1201 672 13.51| 635 149
1050 11.91 286[11.21 548|1058 7.67|10.00 1008| 9.60 1212 9.03 1401| 8461 1576| 824 17.39
LT-125S 1200| 1380 3227|1310 626|1247 9001189 11.52| 11.32 1385|1092 16011050 1801|1013 19.88
1350 1569 3468|1499 7.04|1436 10.12| 13.78 12.96| 13.28 1556 | 1281 18.01|12.39 2027|1202 22.36
1500| 1758 4.00 (1688 7.83| 1625 11.25| 1567 14.40| 1517 17.31 | 1470 2001 | 14.28 2252|1391 24.85
1650 19.47 4501877 861|184 12.37| 17.56 1584 17.06 19.04 | 1659 22.01|16.17 2477|1580 27.33

750| 1029 259| 942 496| 862 713| 788 902| 7.25 1097 666 1267 611 14.26| 565 1574
900| 1260 3111181 595 11.01 855 1028 1095| 964 13.16| 905 1521| 85 17.11| 804 1889
1050| 1508 3.63| 1420 694[13.41 998| 1267 12.77| 1203 1535| 11.44 17.74| 1090 1997[1044 22.04
L1125 1200| 1748 415|1660 7.93| 1580 11.40| 1507 1459| 14.43 17.55(13.84 20.28|13.290 22.82|12.83 25.18
1350| 1967 466|1899 8952|1819 1283| 17.86 16.42| 1682 19.74] 1623 2281 | 1560 2567|1523 28.33
1500| 2226 5182139 9.91| 2059 1425|1985 18.24| 19.22 21.93| 18,63 2535|1808 28.52(17.62 31.48
1650| 2446 570|23.76 1050|2298 1568 2225 2007| 21.61 2413] 2102 27.88| 2048 3).38| 2001 34.63

750( 1332 3341262 43211198 919 11.40 11.76| 10.87 1414|1039 1634|1000 1839| 9.4 2030
900| 1640 4011|1570 7.67|1506 11.03| 1449 1431 1395 1697 13.48 1961|1309 2207|1270 2436
1050| 19.49 448|1879 895|18.15 12.86| 17.58 16.47| 17.04 19.80| 1657 22.88 | 16,18 2575|1578 28.4)
LT-150 1200| 2258 5352188 1023|2124 1470 2066 18.82| 2013 2262| 19.65 2615|1926 29.42| 1687 3247
1350| 2546 6.02| 2496 1150|2433 1654| 2375 21.17| 2321 2545|2274 29.42|22.35 33.10|21.96 3653
1500| 28.75 6.68 | 2805 1278 | 27.41 18.38| 2682 23.52| 2630 28.28 | 2583 3249 | 2544 3678|2505 40.59
1650| 3184 7.35|31.14 1406 3050 20.21| 29.92 2588 29.39 31.11| 2891 3596 | 28.52 40.46[26.13 44,65

600| 17.01  4.84| 1595 9.27( 1504 13.32| 14.21 17.06| 13.53 20.51 [ 1293 23.71 | 1240 26.68{11.98 29.45
760| 22.68 605 21.62 11.58 | 20.71 16.65| 19.88 21.32| 19.20 25.64|18.60 29.64 | 1807 33.36|17.65 36.82
900| 28.35 7.27|27.29 1390|2638 19.98| 2555 25.59| 24.87 30.77 | 24.27 3557 [23.74 40.03{23.32 44.18
LT-200 1050 34.02 8.48| 3296 16.22| 32.05 23.32| 31,22 29.85| 30.54 35.89|29.94 41.49 | 29.41 46.70|28.99 51.55
1200| 39.69 9.49|38.63 18.53 | 37.72 26.65| 36.89 34.12| 36.21 41.02| 35.61 47.42 | 35.08 53.37|34.66 5891
1350| 45.36 10.90| 44.30 20.85 | 43.39 29.98| 42,56 38.38| 41.88 46.15| 41,28 53.35|40.75 60.04|40.33 66.27
1500( 51.03 12.11| 49.97 23.17 | 49.06 33.31| 4823 42.65| 47.55 51.28| 46.95 59.28 | 46.42 66.71|46.00 73.64

600| 27.72 7.40| 2622 14.16| 24.89 20.35| 23.68 26.06| 22.58 31.34|21.60 3623 |20.73 40.77(19.98 45.00
750| 3638 9.25| 34.88 17.70| 33.55 25.44| 3234 3258 31.24 39.17| 3026 4528 |29.39 50.96|28.64 56.25
Q00| 45.05 11.10| 43.54 21.24| 4222 30.53| 41.00 39.09| 39.91 4701|3892 54,34 |38.06 61.15]37.31 67.50
LT-200A 1050| 53.71 1295 5221 24.77 | 50.88 35.62| 49.67 45.61| 48.57 54.84 | 47.59 63.39 |46.72 71.34|4597 78.75
1200| 62.37 14.80| 60.87 28.31| 59.54 40.71| 58.33 52.12| 57.23 62,67 |56.25 72.45|55.38 81.54|54.63 90.00
1350| 71.03 16.65| 69.53 31.85( 68.20 45.80| 66.99 58.64| 65.89 70.51 | 64.91 81.51 [64.04 91.73]63.29 101.2
1500| 79.70 18.50| 78.19 35.39 | 76,87 50.89| 75.656 65.16| 74.56 78.34| 73.57 90.56|72.71 101.9|71.96 1125
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Qul CACH THONG THUGNG STANDARD SPECIFICATION

PHU LUC 5

LBC - 25 ~ 1500

{\\
(Over Fiow) Tran ~ // / \\ ‘l

Cham ty dong — \ \ Cham nhanh
Autamatic Filer — Buong ra (Outety
{Drain) Olin nuos — — Duding vaa (Inien)

LBC -60~ 175

| ,.3 Q
~‘A—/ ,'l

(Ower Fiow JTrén o 1/ \ | *—Cham ty sing
(Quick Filer) Chibm nhanh -~/ /
(Dean) Din nude !

LBC-25~30

' B %"‘f

[ , <
" = e ]

| i e

oL Ul ; \
AChAm tydong | W\ L T =
| Automate Filer | A\ D‘l.: ;z:v‘ D‘zx )‘
& Cham nhanh | e X
Quich Fioer Duong ra (Outiet)

Vao niet )

LBC - 200 ~ 350

\ /
-
L1 @ (Automatic Fer)

\ \—Duéng ra (Ouset)
\— Buang vao (Inwt)

(Over Fiow )Tran \\
(Automate Filer) \"- Cham nnann{Quick Filier)
\“Dusngra  (Oumer)

Chém 1y déng ./ /
= Dudng vae (iet)

{Drain) Dén nudc -/

LBC -40 ~ 50
: 1::—‘
o
e~z
N
id ‘"&/ﬁ

\ 1 s Tran (Over Flow)
\  Inlet Vao -/ —Dén awoc (Drain)
= Chim tu ddng (Automatic Filler)
= Cham shanh (Quick Filler)

LBC - 400 ~ 1500

- Ra (Outiel)

18C-25 97500 325 | 1800 1380 | 3/

30 117000 390 | 1735 | 1580 | 1

40 | 156000 520 | 1800 | 1820 (1

50 | 195000 650 | 1890 | 2000 |1
[ 2000

i

1150
1250
1750
1750 | 2360 200
2200 | 2360 200 | 200
2200 | 2360 20_%__
1 5180 | 15 | 2600 | 2970 200 200 50 [ 100
| 6600 | 20 | 3750 | 3380 250|250 50 | 100
| 6600 |20 | 3750 | 3380 250|250 50 | 100
5145 = 7600 | 30 | 5000 | 3580 300 80
5870 = 8430 | 40 | 6200 | 4270 300 300 80
6220 | 8430 | 50 | 7500 4270 350 350 80

1. Kha nang lam mat dinh nghia 13 131Uphittdn (1 RT=3900kcal/HR), lam mat tU 37°C téi 32°C vai 27°C 1a d6 &m
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PHU LUC 6

B Performance Curves
30 S.S. 1500 min™ S.S. 1800 min™'

ﬂ\_% 0 t 50
N

20\

3
P

VAW &

Total head (m)
J 1]
Vi
/
2
Total head (m)
4
7

g
o
o

2 e

\hl

0 16 20 30 40 0 10 20 30 4.0

(B |
1
)

P
-

Capacity (m>min) Capacity (m*min)
M Standard Specifications 50/60Hz
D'sggferge Model &ﬁm Phase ;2?& Capacity| Starting wggm &?1‘33\
mm kW m__ m¥min e kgs m
NKZ3-C3/A3 22 [Three-phase| 10 | 050 | DOL | 91 8
80 NKZ3-D3/B3 3.7 |Three-phase 15 | 050 | D.OL. = 100 ¢
80 NKZ3-80H 55 |Three-phase 20 | 055 | D.OL. 132 8
100  NKZ3-C4/Ad 37 |Three-phase| 10 | 100 |DOL 97 | 8
100 NKZ3-D4/B4 5.5 |Three-phase | 15 | 1.00 | DOL. 115 8
100 | NKZ3-100H 11 |Three-phase| 25 | 1.00 | DOL | 196 8
150 | NKZ3-D6/B6 | 11 | Three-phase| 15 | 2.00  D.OL. | 192 A
* Dry weight excluding cable
B Dimensions unit:mm M Specific Installation
[ (Contact your nearest dealer for mare informatian)
o Guide Rail Fitting System

The guide rail fitting system
connects the pump to and
fram the piping easily just
by lowering and hoisting the
pump, allowing easy main-

: tenance and inspection
I without the need to enfter
the pit.
WL
E CAW.L. : Continuous FAunning
Water Lavel

d A A B BT | D |
B | 467 405 an 249 70 |
BO | 467 405 an 248 a7ro
80 491 430 387 264 401
0o 467 405 386 | 249 | 370
oo 485 | 424 382 245 | 380 715 220
oo 547 486 400 284 414 841 240
50 | 820 520 458 266 450 798 240
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CH
0 0 80 20 120 150 Q [imp gp.m]
0 an &0 an 120 150 180 QUS gpm.]
a0
= 1| 120
a5 S
]
—— ""-.,‘
a0 - P 100
-.__“-‘ [y L
o)
25 R TN RS 80
"--...______- “'-.._‘\ \;‘
H T - T H
[m] 20 < - [£]
"“-u..._“_ \\_ 550 80
[ \'\'
15 -
o N
apo|
10 ™ 330
- 20
5
0 0
5 10 15 20 25 30 35 40 45  Q [m’/h]
150 300 450 800 750 Q[1/mun]
60
B0
70 =
20 e = —
7 50 1 —~ —
[a__,-:] a0 —— === ﬁ_
30
20
10
o 3
] 5 10 15 20 25 30 a5 40 45 Q[m/h]
7
] = 20
5 15
NPSH 4 il NPSH
] 3 L i
" 5
0 ] .
0 5 10 15 20 25 30 35 a0 a5 Q[m’'/h]
TYPE AMPERE 0 (mdfh - 1fmin)
- P : N 6 12 18 24 a0 36 42
q e (W) - 100 200 i) 400 B0 B00 T00
1x230 ¥ | 3xd00 VW
P [ oW1 3= | 3- | G0He | s0H: Hiim
CH 360 CHT 350 3 22 |296 (284 ]| 1356 6.1 28 26 a3 0 18 10,6 -
CH 400 CHT 400 4 3 46 | 42 205 7.6 31.B 3.8 3,7 7 23 16,4 12,3
- CHT 50 B6.6 4 - 6.1 - 10 a7 37 36,6 33 9.4 5 19
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RBA T

TECHNICAL DATA

Positive Displacement
Plunger Pump

MDA THREADED
CONMECTIONS

Spring Return

ET) = . . Y B
REAIG 50 T o o 020 024 Y B
REAIG el mn in ) o 020 oO.24 3 gfs EEFF
REAIG a5 15 o o 020 0.24 3 gl EFF
RBAIE = 1] 1n ) ) 020 o024 3 gf. B=F
RBA2S 50 =20 o o 020 o024 3 gl ST
RBA2S O 3 io ) o 020 o024 3 gl BeFF
RBA2S 05 =] o o 020 o024 3T gl B
REA2S 05 as o n 020 024 ELC: =
RBA3OD S0 an n 0 o.20 024 rgr.‘m RHA sorips positive displacemant  pamp with ARSI 3161 pumg M
REA3D m a0 mn 0 o200 0249 Y g Flunger lip scsls packing, 300 U mes fow rate.
RBA3IOD 95 =5 o o 020 o024 3 gl BT
RBA3IOD 05 BS ln ) u) 020 o024 I gf. B=F
Flow rates:  ® Max fow rate 300 Lih.
RBEA43 50 55 o o 030 o024 3T gl B
RBA43 70 [EO0 0 0 0.a0 024 L ER | g # Threephase special - 0,20 / 0,30 kW
BRSNS R TR AT =i [ray I I 4 Poles - IPSS - 1LCLF - SI - IEC 341
AEA43 15 1S0 0 0 0,30 024 6 gf.@=F A-2E0 V- S5OHE
A - 400V - SOHz
RBEASO 50 an o o 0.30 .24 1 .t EEFE
RBASD 70 12O D El 0,30 0,24 gl # Singlephase specisl - 0,24 KW
e L 4 Poles - IPSS - 1LCLF - SI - IEC 34-1
RBASO 15 _ﬂ 5 5] 030 oO.=24 U gt EHSPF FP0+240 V - 50 He
NO#1IS V - S0 He
RBAE2 50 125 o 5 030 o024 L& gt B
RBAE2 O s F 4 030 o024 L gt HePE
. u Y & gt B Puimg: # Single unic
— - = = il Adjustment & D-I0 scalke mic knob
{] IMiCrmETer
i MODEL NUMBER

KEY TD SYMBOLS MMaterial: & Aduminium casing
f— # PTFE coated cast iron lantern ring
(SR TE ]
E AL Stroke: # 15 mm.
P VR
SIS PG MALITE
CEL 4+ e ELECTAIC ACTLIATER Weigth: #15+30 Kos
RBA A @
F LRI FLANEED COMSECTIONG

AlSl-AIGL

PLUNGER AlSkAN. ARKRRFIG. CERAMIC [CERAMIC CERAME  DERANIL CERAN
VALVE SEAT AlSkNL ARSkFIGEL P (S AlSkIGL ASkIEGL AlSlJIGLL
VALVE BLUIDE =& PP PP PP PR PP AlSl-3EL
VALVE AlSEIIGL. AS-IEL FIREX FIREX AlskIGL. AL-FEL AlSl-JIGL
VALVE CONTAINER T PV P T T [ AlSl-JIEL
FLUNGER PALK. EFN FPsl EFDnA Frl EFN WLLKOL. FPM

mmE &

oy acr| 5

+

PUC hom! . sioiniess stosl phanger mod ol Stainies sCoel o s ooy st plungor.
A" evecution. Thramied Conmescions. A" execeition. Threaded Corwnectioms. P evecuthny. Thiemien Conmections.

DOBL s.r.l. 20090 Segrate - MILAND Via Kennedy, 12 Tel. +39-02_269191 Fax +39-02.2133893 Einfo@obl it 0
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PHU LUC 10
FILTER CARTRIDGES *Ip PENTAIR

PUREFLEX SERIES PF-200AB & PFN-200
ABSOLUTE™ & NOMINAL PLEATED POLYPROPYLENE

-
Pureflex Absolute* and Mominal Pleated Polypropylene Cartridges are a comprehensive line of
high-efficiency chemical and bacteria resistant filters. These nominal and Beta 5000-rated
cartridges offer high purity filtration for a2 wide range of commercial and industrial applications.
& wide selection of sizes, micron ratings, and endcap configurations contributes to their
wersatility.
#Absolute® Pureflex Pleated Polypropylene Cartridges are chemically compatible for a broad
range of applications. The cartridges use FDA-compliant materials and a thermal-bonding
process to seal the media, core, outer sleeve, and endcaps. Testing in our advanced in-house
laboratory, as well as by third-party laboratories. ensures data integrity and high-quality
absolute cartridges.
FEATURES/BEMEFITS
PF cartridges have 99.78% efficiencias ~ High dirt-holding capacity
at stated micron size [Beta S000|
Low pressure drop
Awailable in 2.2-, 2.5- and 2.73-inch . .
) Long cartridge life
diameters
100% Polypropylene media runs full Chelr.miz.nlly compatible in most
length of cartridge applications
Silicone, Buna-N*, Neoprene and HIgT‘ pl.:rlw filtration far a wide range of
Witon™ gaskets and o-rings Bpplications
ENGINEERED FILTRATION

SPECIFICATIONS

Filter Media & Endcaps ~ Palypropylene

Max. Terp. Rating 180°F
[82.27c)

Max. Differential
Pressure TS PSID

PRESSURE DROP ¥5 FLOW RATE

Singhe 10«inch element
14 rd ]
rimri -
12 r
& 7
w 10 4
E B 12 i . P
E
¥
& og L = & mderon
M 3
4 - - -t 12 micron
ol = =
2 1 = =
a @ o Z 4 B E-] m
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X-FLOW AQUAFLEX 64

ULTRAFILTRATION MEMBRANE

MEMBRANE ELEMENT DATASHEET

AQUAFLEX HP
ARTICLE CODE : 22E1FLE?S5H

GEMERAL INFORMATION

CLEANING CHEMICAL RESISTAMCE

Aquaflex 84 is an ultrafiltration maodule, used
for production of procass and potable water.
Typical applications are the filtration of surface
water, potable water and WWTP effluent. Mode
of operation is fead-and-bleed with a minor
crossflow or dead-end mode with regular
backwash [permeate only] and chemically
enhanced backwash.

GEMERAL SOLVENT RESISTANCE

Since the resistance of the membrane to
solvents strongly depends on the actual
process conditions, the indications given below
should only be considerad as guideline.

Acids ++
Bases ++
Organic esters, ketones,
ethers -
Aliphatic alcohols +

Aliphatic hydrocarbons +

Halogenated hydrocarbons -
Aromatic hydrocarbons -
Polar organic solvents -
Dils ++

Sodium Hypochlorite

- Typical 200 ppm, at < 40 *C at = pH 10

- Maximum 500 ppm

- 250.000 ppm hours cumulative; @ pH 10

Chlorine Dioxide

= Typical 1 ppm, at s 40 °C

- Maximum 2 ppm

- 90.000 ppm hours cumulative; pH 11

Hydrogen Peroxide

- Typical 200 ppm, at = 40 °C

- Maximum 500 ppm

- 350.000 ppm hours cumulative

MNote:

The above figures for oxidant contact
represent the membrane resistance to

each individual axidizing agent. The total
combined exposure for Sadium Hypachlarite
and Chlorine Dioxide will be calculated as
Tollows:

Combined expesure [N2DCL+ ClO )= 2.6 &
Expasure to CI0, [in ppm hours|+ Exposure
to Ma0ClL fin ppm heurs) = 250.000 ppm
hours.

X-FLOW AQUAFLEX 64

ULTRAFILTRATION MEMBRANE
MEMBRANE ELEMENT DATASHEET

#s a good warking practice and im arder to
maximise the lifetime of the membrane it is
advised to reduce the membrane axposure
to oxidising agents to @ minimum. Exposure
limits are also affectad by temperature,

pH and the presence of metals. In order

not to exceed madmum exposure limits,
membranes must be presarved free of any
oxidising agent when the plant is stopped.

Acids

Hydrachloric Acid 4+
Mitric Acid 4
Sulphuric Acid =+
Phosphoric Acid =+
Mcetic Acid =+
Citric Acid =+

pH = 2 during filtration
pH = 1 during cleaning

Bases
Sodium Hydroxide [<4%)  ++
Potassium Hydroxide [=4%] ++

pH < 12 during filtration
pH < 13 during cleaning

OPERATING SPECIFICATIONS

Max. Max trans- Max.

system  membrane  backflush JeEs
pressure  pressure |pressy e ange

| [kPafpsi] | [wPafpsil | [kPafpsil | [*C/°F]
300 300 300 0-40

143] (431 153 R

TECHMICAL SPECIFICATIONS

Backwash water should be free of
particulates and should be of UF permeate
quality or better

Backwash pumps should preferably be
made of non-corroding materials, eg.,
plastic or stainless steel. If compressed
air is used to pressurize the backwash
water, do not allow a two-phase airfwater
mixture to enter the element

To avoid mechanical damage, do not
subject the membrane module or

element to sudden temperature changes,
particularly decreasings. Ering the module
or element back to ambient operating
temperature slowly [max. value 3 °C/min).
Failure to adhere to this guidelina can
result in irreparable damage

Operation of membrane modules at any
combination of maximum Llimits of pH,
concentration, pressure or tempearature,
during cleaning or production, will influence
the membrane lifetime.

Weight Specifications
Ory weight of membrane elemeant
ca. 34 kg [75 lks]

Membrane element fillad with water
ca. &6 kg [145 Lbs]

Materials of Construction
Heusing PVC white
Flow distributor ~ PUC/PP
Potting PU resin
Membrane PES/FVP

Process Characteristics [Water, 20 °C)

Hydraulic Crassflow
mermbrane flow rate
diameter 1*]
[rmenmil] [m?fh/gprm]
083 [32.7) 265 [36%]

[*) superficial velocity b in m/s [ftfs]

XXi

Pressure-drop Pressure-drap
acrass module across module
at 1 mfs at?myfs
[kPafpsi] [kPafpsi]
w415 134 [20]
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NORMALISED AND MONOBLOCK CENTRIFUGAL ELECTROPUMPS
CONFORMING TO EN 733 (EX DIN 24255)
ELECTRIC DATA TABLE 3D SERIES 2 Poles
Muodal P Efficiency Capacitor Efficiency %) P Absorbed Current
Single phase Three phasa Single phasa Three phase [A]
230V 230M40VEIOV ingle phasa | Thres phase W % Si hase | Theee phase B £ Three phase
[FP] kWD [ w 50% 'Fr'ls‘% 100%: "ﬁx'] [kgi &?3&":'& 230V ¥ | &80V
13032-1261 1 M |30 32125011 15111 =] 5 | 450 [TEY | 817|827 151 107 ki b8 33 -
130321601 .50 |30 32-160M.5 2 115 =] 40 | 450 | 333 |B4B [ 843 210 1,07 af 5.8 33
a0 32-1E0f2.2 M |30 32-160/2.2 3 ]2z =] 50 | 45D | 850 | BR2 | 8RS 285 255 3.3 B2 4.7
- 30 32-300/3.0 4 3 =] - - 423|858 ] a71 - 344 - 111 K]
30 32-200/4.0 55 1 4 2 - - 363 | 878 [ 881 - 4,52 - 151 BT
- 30 3220075 075 [=] - - ae8 | B92 | 901 - B.2% - - 138 Fil?|
AD4D-125M B0 1304012515 2 15 E3 40 ) 450 | B33 | B48 | 843 210 LIT ag 5B 23
30 40-125/2.2 3 122 E B0 ) 450 | BRO 1 BG2 | 865 295 205 133 B2 47
30 4 ¥ 4 3 E - B23 | BSE | 871 - 244 - 111 [:¥]
20 40-1604.0 [ E - BEA | BTE | 881 - 452 151 Fi
30 40-21 T5 155 E - AR5 | 382 - G049 - 0f | &1
30 40-300/7.5 iV E3 - 2.2 1901 - 826 af 3
30 40-200111 15 11 =] - Br4 | B0k |92 - 11,88 213 | 123
|30 s0-128/2 20 130 80-125/22 d 122 [ =] S0 | 450 | BR0 ) 8R2 295 255 13.3 Fit:| 45 -
A0 50-1P5/2 2 M |30 50-125/2.9 3 ]22 [=] 50 | 450 |[BP3 | B5E | 871 285 255 133 B2 47
- 30 50-125/3.0 4 3 E3 - - BES | BTE | 381 - 344 - 111 E£4
30 50-125M4.0 55 1 4 E3 - BEQ | BA5 [ 802 - 452 - 151 By
A0 50-160/55 I5 1 55 E3 - BEG | BOZ 1901 - 04 - - 108 | E1
A0 E0-1607.5 [\ 3 E3 - BEG | BOE | 907 B26 13E 9
S0-2009.2 1251 87 E3 - AT A ]1a12 012 172 0o
S0-200/11 15 ] E3 - a1, 21813 158 213 ]
S0-20015 5 E - Bla8] - B0 - - 300 Fik]
[ f5-1264.0 1 4 =] 41873 - 4 - 151 BT
30 65-1266.5 75145 =] 380 6| 802 - 6,09 - - 0E | E1
30 65-125/7.5 75 F3 486 | 92 | 90 B.26 3F 14
30 65-160/7.5 |75 =] 486 | B2 | 90, 8,26 EX 74
30 B5-160/8.2 125] B2 =] 886 | B98 [ 80 10,12 7.2 | 10
30 65-16011 15 1 11 E3 gr4 | BoB | 912 1188 213 1123
30 B5-16015 201 15 E3 D013 9g 16,32 T I
30 65-20015 20115 E3 D013l 9g 1632 2T | 113
30 65- | 25 1185 E3 018 | o0B | 92,4 1088 360 1 203
30 65-200/32 a1 27 E3 923 ) 804|929 2358 Jar | 36
U.S.gpm. ke 40 50 B0 TD B0 0100 120 140 WD 1BORO0 2500 300 350 400 5000 E00
. T L L |I : I| IIIIII : I IIIIII |I : I| .I |I :
0 Img.g.p.m. 0 i 4 S} B0 TO BO 90D 1A 140 BED 120300 IS0 300 350 400 500
H ™ H
[m] 20 [r]
15 — 50
40
10
8 30
8 - 25
7
§ 20
5
=15
4
3 m
2
f =15
1 T T
50 B0 B 100 120 150 200 250 300 400 500 GO0 TOOBO0 1000 1200 1500 2000 2500
Q [1fmin]
T T T T 1 1 1 T 1 T 1 T T T T T 1 T 1
3 4 5 ] ¥ 8 10 12 14 1 18 20 25 3 40 5 B0 O gl 150
q [m ]
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