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LOI MO DAU
--- 000 ---

Con nguoi 1& mét trong cac sinh vat séng trong tw nhién va la mét phan cta hé
sinh thai méi trwdng. Cac hoat ddng ctia con ngudi ngay cang tac dong dén moi
trwdng séng cang rd rét. Nudc thai tlr cac hoat ddng san xuét, sinh hoat dang 1a
mot trong cac nguy co' lam 6 nhiém va hiy hoat méi trwdng sbéng. Viéc han ché
va ngan chan 6 nhiém do nwéc thai la mot trong cac yéu ciu quan trong cda kj
thuat méi tredng.  Bai gidang mén hoc CONG TRINH XU LY NUOC THAI nay
danh cho cac sinh vién chuyén nganh Ky thuat M6i trwong. Bai giang dat trong
tam cho sinh vién cac nguyén ly tinh toan va thiét ké co ban cho mét sé hang
muc cong trinh x& ly nwéc thai. Sinh vién hoc mén hoc nay con bat budc thuc
hién thém 1 d& an mén hoc, dwoc xem nhw mdt chuyén dé nghién ciru thuc té
(case study).

M&n hoc ¢6 2 phan: Phan ly thuyét co 2 tin chi (30 tiét) va phan D6 an 1 tin chi.
Phan D& an sé thwc hién sau khi hoc phan ly thuyet Trong diéu kién cho phép,
Khoa Cong nghé sé phdi hop voi glang vién t6 chirc cho sinh vién di tham mot
sb chuyén viéng tham cac cong trinh x& ly nwéc thai trong khu vire.

Cac thuat nglr st dung trong bai giang la cac tir twong déi quen thudc trong
nwédc. Dé tranh nham 1an, mot sb thuat ngu ¢6 phan chu thich tleng Anh di kém.
Ngoai cac bai gidng chinh, sinh vién cé thé tham khao thém mot sb tai liéu tham
khao trinh bay & cudi gido trinh. Sinh vién c6 thé sir dung céc tai liéu tham khao
nhw mét tai liéu thir hai cho viéc bd sung kién thirc ctia minh.

Tai liéu nay bién soan dwa vao nhiéu tai liéu tham khao va nghién ctru khac
nhau ma nguwdi viét tich Ity dwoc. M6t s vi du, hinh v&, cau giai thich ... trong
bai giang dwoc trich dich tir cac tai liéu cla cac tac gia trong tai liéu tham khao.
Do khéng c6 diéu kién tiép xuc, trao déi dé xin phép dé trich dan cac ngudn khac
nhau, mong qui vi vui I6ng mién chép. Bai gidng nay chi st dung trong néi bo,
khong mang tinh kinh doanh vu loi.

Mé&c dau c6 nhiéu cb géng nhung bai gidng khong thé tranh khdi cac khuyét
diém, sai sot, tac gia mong duwgc nhan cac phé binh dong gop cua cac ban dé
hoan chinh dan cho cac bién soan ke tiép.

Trén trong.

Lé Anh Tuén
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Chwong 0

KHAI QUAT VE CONG TRINH XU LY NPO'C THAI

--- 000 ---

1.1 DINH NGHIA VA CAC KHAI NIEM

1.1.1 DBinh nghia Nwéc thai

Tt ca cac hoat ddng sinh hoat va san xuét trong mdi cong ddng déu tao ra cac
chét thai, & cac thé khi, 1dng va ran. Thanh phan chét thai 16ng, hay nuwéc thai
(wastewater) dwoc dinh nghia nhw mot dang hoa tan hay tron I1an gitra nwédce
(nwdc dung, nwdc mua, nwdc mat, nwdc ngam, ...) va chét thai tir sinh hoat trong
cong dong cw dan, cac khu vwc san xuét cdng nghiép, tiéu thi cdng nghiép,
thwong mai, giao théng van tai, néng nghiép, ... O day can hiéu 1a sy 6 nhiém
nuwdc (water pollution) xay ra khi cac chat nguy hai xam nhap vao nuéc 1én hon
kha nang tw lam sach clia chinh ban than ngudn nwéc.

Nwéc thdi chwa x&r ly (untreated wastewater) 1a ngudn tich |0y cac chat doc hai
lau dai cho con nguwdi va cac sinh vat khac. Sy phan hdy cac chét hivu co trong
nwdc thai co thé tao ra cac chat khi ndng mui. Théng thwdng, nwéc thai chwa xd
ly 14 nguyén nhan gay binh do né chtra cac loai doc chat phirc tap hodc mang cac
chét dinh dwéng thuan loi cho viéc phat trién cho cac loai vi khudn, cac thyc vat
thay sinh nguy hai.

Tai nhiéu qubc gia trén thé gidi, viéc doi hdi phai kiém soat va xt& ly ngudn nwdc
thai da tré thanh luat 1& bat budc. Hau hét cac nganh san xuat déu coé cac tai liéu
chi dan vé tiéu chuan lam sach nwéc thai.

1.1.2 Gi®i thiéu mén hoc

Mén hoc Coéng trinh X ly Nuwéc thai (Wastewater Treatment Works) 1a moét trong
nhirng mén hoc bat budc ddi véi chuyén nganh hoc Ky thuat Méi trwdng. Mén nay
la phan tiép ndi tiép mén hoc Phwong phap X& ly Nwéc thai. Mén hoc dat trong
tam phan gi&i thiéu cac thiét bi, cong trinh trong chudi xt& ly nwéc. Cac kién thire
khoa hoc co ban nhw Toan hoc,Vat ly, Héa hoc, ... tao nén méng ban dau cho
moén hoc. Cac mén co s& nhw Thiy lwe, Thay van, Két cdu cong trinh, O nhiém
moi trwdng ... 1a cac mén tién quyét cho mén hoc nay. Phwong phap va Céng
trinh X& ly Nwéc thai la mén hoc chuyén nganh cho viéc dao tao Ky sw nganh Ky
thuat Mai trwdng.

Tuy nhién do giéi han thdi gian va qui mé dao tao, mén hoc nay chi gi¢i han &
mirc hwéng dan viéc khdo sat, thiét ké, xay dwng va quan ly van hanh céc céng
trinh lam sach nwéc thai sinh hoat dan dung va mét phan céng nghiép véi qui md
nhd (lién quan dén mot cong ddng khodng 5.000 cw dan tré lai, mirc nwdc thai ti
da trung binh cho 1 cw dan 1a 250 littngay dém) va vira (mirc d6 tir 5.000 dén
50.000 - 100.000 cw dan). Phan céng trinh x& ly nwédc thai cho mét cdng déng
trén 100.000 cw dan nam trong mot chuyén dé khac (nhw Luan van Tét nghiép).

Muc tiéu chinh ctia mén hoc la:
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e Hiéu duoc tiéu chuan chat lwgng doi hdi cho mot hé thong xi Iy nwéc thai
sinh hoat va mét s6 nganh céng nghiép.

e C6 kha nang dinh lwong viéc chuyén tai thiy lwc nwéc thai dén tram/nha
may x& ly nwéce thai.

e C6 kha nang xac dinh viéc b tri va tap trung cac anh hudng clia nwdc thai
dén tram /nha may x& ly nwéc thai.

e Co6 kha nang thiét ké cac hang muc cong trinh xt ly nwéc thai.

e Biét cach quan ly, van hanh mét hé théng xtr ly nuwéc thai.

1.1.3 Khai niém vé Céng trinh X ly Nwéc thai

Cong trinh X& ly Nwéc thai 1a mot khai niém chung dé chi mot hé thdng td hop
bao gdbm cac hang muc cong trinh va thiét bi di kém d& bién nwdc thai thanh nwéc
sach & m&rc dd chip nhan dwoc.

C6 4 loai nwérc thai cé thé chay vao hé thdng xi ly nwéc:
¢ Nwéc thai sinh hoat cw dan (domestic watsewater): do cac hd dan thai ra qua
sinh hoat gia dinh, mua ban, van phong, ...

e Nuwdc thai cdng nghiép (industrial watsewater): do cac nha may san xuét cong
nghiép va tiéu thi cong nghiép néi chung.

o Nwéc tham lau/nwéc chay tran (infiltration/inflow): nwéc thdm lau 13 tt ca cac
loai nwéc chady vao hé théng cdng ranh do sw ro ri, bé v& dwdng éng hodc
thdm qua twdng chan. Nwéc chay tran Ia lwong nwéc mwa chay vao hé thdng
cbng ranh tir hé thdng tiéu nwéc mwa, mai nha, hé phd, ...

e Nwéc mwa (stormwater): nwéc tran mat do mua tai ché hodc tuyét tan.

Tuy theo nhiém vu céng trinh va kha nang tai chinh, ngudi ta cé thé tach ra ting
hé thdng x& ly nwdc thai sinh hoat, nwédc thai cong nghiép va nwéc mua riéng ré
ho&c tdng hop. Theo thoi gian, nwéc thai co thé tw lam sach mét phan nhéo qua
trinh chuyén héa nuéc toan cau. Tuy nhién, hién nay con nguoi chua thé co
nhirng tac dong Ion vao sy can bang nwéc trong thién nhién nham lam sach
nguon nwdc ma chi cé thé can thiép, tao ra cac hé thong x& ly nwde thai da bi 6
nhiém trwéc khi d6 vao ngudn tiép nhan theo mot sé tiéu chuan da dwoc nha
nwoc ban hanh.

Qui trinh téng quat ctia ngudn cap nwéc va viéc xr ly nwéc thai:
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Hinh 1.1: Lién quan gitra nguén cdp nuéc va x& ly nwdc thai

1.1.4 Cac phwong phap co’ ban dé Xt ly Nwéc thai

Cé nhiéu phwong phap khac nhau trong xt ly nwéce thai, bang dudi day cho mot
tbng quan vé tirng cong nghé va phwong phap. Trong thuc té tuy diéu kién dia
phwong, tai chinh va chinh sach ma ta cé cac chon Ilwa cé thé khac nhau (vi du
nhw hinh 1.2). Sinh vién tham khao giao trinh Phuwong phap x& ly nwéc thai va tai
liéu lién quan dé hiéu thém vé viéc lwa chon cong trinh.

Chuong 1: KHAI QUAT VE CONG TRINH XU LY NUO'C THAI 3
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Bang 1.1 : Téng quan vé cdng n

Lé Anh Tuan

ghé va phuwong phap xt& ly nwéc thai

Céng nghé | Phwong phap Cdng trinh Muc tiéu
xw ly xw ly xu ly xu ly
+ Héa Ly - Tuyén ndi - Tach céac chéat lo
- Hap phu Irng va khir mau
L - Keo tu...
X ly
s0'bo + Héa hoc - Oxy héa - Trung hoa va khr
- Trung hoa doc nwée thai
+ Co hoc - Song chan rac - Tach cac tap chéat
- Bé chan rac rén va cin lo Irng
- Bé& Idng dot |
- Tach céac chét
+ Sinh hoc - H6 sinh vat hiru co dang lo
- Canh déng loc, twdi It’ng va hoa tan
- Kénh oxy hoa
- Aeroten
- Bé loc sinh hoc
X0 ly - Bé lang dot Il
tap trung - Khtr trung truéc
+ Kht trung - Tram trén Clor khi xa ra ngudn
- Mang trén
- Bé tiép xuc
- On dinh va lam
+ X ly bun can | - B& metan khé ngudn can
- San phoi bun
- Tram x& ly co hoc bun
can
+ Co hoc - Bé loc cat - Tach cac chat lo
I&ng
+ Sinh hoc - Bé aeroten bac Il - Khi nito’ va
- B& loc sinh hoc bac | phétpho
X ly - H6 sinh vat
trigt dé - Bé kht nitorat
+ Hoéa hoc - Bé& oxy hoa - Kh nito,
phétpho va cac
chét khac
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Nu&e thai o Lwdi chan A .
chwa x@ ly Hé thong  rac, soi g May bom Lwoi chan Bé lang cat
tth gom I&n nwéec thai rac nho hon
nwdc thai
4 A
J J y
e end- dOld o —
/i ) .
Thu gom rac, bun cat
vé bai 46 l

A < —
© XU LY SO BO

XU LY SO CAP XU LY THU CAP
X0 ly bun so cap ] X ly bun thir cap
Bé suc khi
Chlorire sét
B& lang bun cat May nén khi (Loai Phophorus)
va vang noi
Hoan Iwu bun hoat tinh
l Thu gom bun hoat tinh d& cb dac
vy

San phoi bun >y 4 TRV = =
Khtr trung XU LY TRIET BE
l .

S tpbg— =

Bé tiép xtc Chlorine RA NGUON NUGC

Hinh 1.2: M6t vi du vé so dd xt ly nwéc thai
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Vi du 1.1: So d6 hwéng dan chon lwa mot hé théng xt ly nwéce thai sinh hoat dwa
vao dé duc cua nwéce (hinh 1.3).

Nudc c6 dé duc nho Khir béang Chlor (Cl)
Khéng bi nhiem céc loai bao va Lang trir
xac (cysts) va trirng (ova)

| Nudc c6 do duc trung binh I > Loc

Tham thau

Loc chdm qua cat I

Nudc c6 do duc cao
va co phong thi nghiém t6t

Cé du tién Xay dung nha may
»| xr ly nudc thai theo
tiéu chuan

Kinh phi?

o Loc chdm qua cat,

Co du v3i bién phap tién

x(r ly nhu:

+ BE& lang

+ BE& 1ang cat nudc
chay ngang

+ BO loc cat san

Cé du cat?

Loc nhiéu I8p:
Mang loc bang tro
trau/ xd dura / cat

Hinh 1.3: So d6 hwéng dan chon phuong an xi ly dd duc cla nwdc thai
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1.1.5 Cac yéu cau chinh ciia mét Céng trinh XLNT
Mot cong trinh X ly nwée thai phai duwgc xem xét trén ca 3 chi tiéu
(3E): ky thuat (Engineering), kinh té (Economics) va méi trwéng
(Environment).

Tbng quat, moét dw an xt ly nwéc thai tot can cé mot sé dac diém sau:

e Sau khi xt* ly, nwéc thai phai giam dwoc dé duc, mau, mui, dé clrng va cac
chét hivu co’ gay bénh théa cac yéu cau ctia Nha nuéc.

e Cong trinh cang don gian, cang bén virng va hién thuc thi cang tét

e (Cong trinh can xem xét cac lién quan dén mirc d6 lao dong véi chi phi
thap, gidi han viéc phai nhap khau nguyén vat liéu va chuyén gia nuwéc
ngoai.

e Cong trinh phai thda nhu cau phat trién dan sé.

e (Cong trinh can thiét phai ndm trong kha ndng quan ly, van hanh va bao
dwéng cla cong déng dia phwong.

e Cong trinh can duwoc thira nhan va déng tinh cao ctia cdng ddng va cé sw
tham gia cang nhiéu cang tét cla cw dan, nguyén vat liéu tai chd, ...

1.2 CAC BU'O'C HINH THANH MOT DU’ AN XU LY NUO'C THAI

1.2.1 Tién trinh tédng quat

Viéc hinh thanh mét dw an hay mét cong trinh cu thé phai bat nguén tr mét hay
nhiéu chinh sach chung (general policies), cac chl trwong cap chinh quyén sé
dwoc thé hién bang cac van ban, nghi quyét. Sau dd, cac qui hoach téng thé
(master plans) cu thé sé dwoc vach dinh. Tl qui hoach nay, cac chwong trinh
(programs) ra doi va tiép theo 1a cac dy an (project) cu thé. Trong chi tiét dw an co
thé c6 nhiéu hang muc cong trinh. Tuy nhién, cling c6 nhiéu dw an hay céng trinh
(d&c biét Ia loai nhd hodc vira) co thé truc tiép tir cac chi trwong chinh sach ma
khéng qua cac bwdc trung gian nhw qui hoach téng thé, chwong trinh muc tiéu, ...

M6t tién trinh tdng quat tir chinh sach dén mét coéng trinh nhw sau:

Chinh sach I

Chuadng trinh muc tiéu

CoOng trinh I

Chuong 1: KHAI QUAT VE CONG TRINH XU LY NUO'C THAI 7
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Hinh 1.2: Tién trinh tbng quat ca viéc xay dwng va thuc hién dw an
Viéc thyc hién mét cong trinh sé c6 nhirng buéc di co ban sau:

% biéu tra, Khao sat
Q{> Phudong an cong trinh
Q{) Chon lua phuong an
Q{> Thiét ké cac hang muc
Q{> Du toan cong trinh
Q> Duyét, diéu chinh
% Thi cong, Xay dung
Q> Ban giao, Quan ly

Hinh 1.3. Cac bwéc co ban trong thye hién mét cong trinh

1.2.2 Piéu tra, khao sat

Trwdce khi tién hanh viéc xay dwng mot dé an x& ly nwéc thai, can thiét phai co
bwéc diéu tra, khdo sat va danh gia hién trang clGa khu vwc cong trinh can
thyc hién. Mot nhém diéu tra khao sat sé dwgc thanh 1ap nham muyc dich thu
thap cac dir liéu sau:

e Ban d6 tw nhién khu vuwc véi cac diém hodc duwéng ddng cao d6 voi ti &
xich 1/500 - 1/5 000.

e S liéu va biéu dbé cac dién bién tinh hinh khi twong thay van khu vire.

e S6 dan va sb ho trong khu vc cong trinh: sb cw dan hién tai va sé cw
dan phong doan cho 5, 10 va 15 nam sau.

e S6 lwong va qui md cac hoat dong san xuét trong vung: tiéu thd cong
nghiép, cong nghiép, ché bién néng thay hai san, ...

e Murc d6 nwdc thai do sinh hoat va san xuét: lwu lwong thai, thdi doan
thai va thanh phan lwong nuéc thai.

e Phéng van va danh gia nguén thu nhap va strc khoé ciia cong déng cw
dan. Banh gia so bd theo cam tinh anh hwéng cua lvgng nwéc thai Ién
cac hoat dong va strc khoé cong déng ciing nhw canh quan méi trudng.

e Céc chu trwong cla chinh quyén (dinh hwéng phat trién, cac qui hoach
trwdc do, qui dinh chung vé& méi trwdng, ...) va nguyén vong nhan dan
khu vuwec.

e Dién tich xay dwng cho phép va cac nguén nguyén vat liéu xay dung
cling nhw ngudn nang lwong cho céng trinh vé sau.

e Udc lwong kha ndng cung cép tai chinh cho dw an.

Céc di¥ lieu dwoc tAp hop va hinh thanh mét bao cao so bd danh gia ban dau.

1.2.3 Pinh khéi lwong nwérc thai

Lwu lwong nwéc thai trong mot ngay dém (m3/day) va Iwu lwong nwdc thai can
lam sach qua cong trinh (I/s hodc m®h) phu thudc vao nhiéu yéu to nhw sé ngudi,
thei diém, mua vu, giai doan san xuét... Td hop cac diéu kién bat loi nhat dé cé sb
liéu thiét ké.

Chuong 1: KHAI QUAT VE CONG TRINH XU LY NUO'C THAI 8
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1.2.4 Bé xuat Phwong an

Cac chuyén gia can xay dwng cang nhiéu phuong an xem xét cang tét. Trwde khi
xay dung cac phwong an can danh gia mec do van dé can giai quyét. Hién nay,
c6 nhiéu phwong phap xi ly nwéc thai, vy can chon phwong an nao? Két cau
cong trinh nao la phu hgp? Chi phi xay dwng va van hanh c6 vuot qua kha nang
tai chinh cho phép khéng? Céac gi¢i han vé dién tich dat? Quan ly cong trinh ra
sao? M6i phwong &n phai néu Ién mat manh va mat yéu ctia nd. Chon phwong an
tdi wu (loi ich cao, théa yéu cau, chi phi it, van hanh dé, ...).

Khi xem xét mot hé théng xt ly nwée thai, can thiét lwu y ba yéu té sau:
+ Ngudn xa nwéc thai
+ Khéi lwong va thanh phan nwéc thai
+ Xay dwng va quan ly céng trinh lam sach nwéc thai

Cong trinh xt ly nwéc thai, voi muc tiéu chinh la ngan ngra anh huwdng xau cla
nwdc thai dén ngudn nwéc chung, sirc khoé cong dong va sinh thai khu vyc. Co
quan quan ly tai nguyen nwoc phai cung cép yéu cau lam sach va danh gia tinh
trang noi nwoc thai xa ra. Viéc thiét k& xay dwng codng trinh can cha y dén kha
nang hop nhat cac tram x& ly nwéc thai khac nhau nham lam gidm chi phi xay
dwng, ngay ca trong tredng hop xay dwng cong trinh biét 1ap nhw xt& ly nwéc thai
sinh hoat riéng, x& ly nwéc tran mat (mwa) va xt ly nwéc thai san xuét.

1.2.5 Phan tich cac Phwong an

Viéc xem xét phan tich cac phwong an bao gébm cac mat sau:
e Phan tich tinh hop ly trong viéc xay dwng cdng trinh.

Phan tich qui mé cbng trinh

Phan tich tuyén céng trinh

Phan tich viéc chon Iya cac phuwong phap xi ly

Phan tich chi phi

Phan tich kha nang quan ly va bao duwdng cdng trinh

Phan nay, sinh vién co thé tham khao thém cac gigo trinh kinh té xay dwng, kinh
té mdi trwong va cac tai liéu tham khao vé phan tich dy an.

1.3 HO SO CONG TRINH XLNT

1.3.1 Yéu cau

Bét ky cong trinh hay dw an nao ciing phai cé6 mét hé so thuyét minh codng trinh
dé. Muc dich chinh cla viéc |ap hd so 14 tém tat cac nghién clru khéo sat, phan
tich, tinh toan va két luan kién nghi. M&i cong trinh va nguén ngan sach thuong
dwoc qui dinh theo mot hinh thirc trinh bay riéng (format). Mot hé so thwérng gém
c6 3 phan trong muc luc chinh:

Tém tat cong trinh '
Phan thuyét minh '
Phan phu luc '

Chuong 1: KHAI QUAT VE CONG TRINH XU LY NUO'C THAI 9
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Hb6 so cong trinh thwong dwoc in ra ro rang theo kho gidy A4 (210 x 297 mm),
kiéu chir chan phuwong, cé danh sb trang va sép xep theo mét trinh tw nhét dinh.
Hb6 so phai dwoc déng thanh tap véi bia cing. Phan phu luc cé thé déng chung
véi tap ho so néu khdng qua day. Trwdng hop cong trinh 16n, biéu bang tinh toan,
ban d6, so’ dé nhiéu thi cé thé tach ra thanh mét tap phu luc riéng.

Sé lwong hd so can in ra tuy thudc vao sé lweng cac cap thdm quyén xem xét.
1.3.2 Tém tat céng trinh

Phan nay ding dé tom lwot cac tiéu chi quan trong lién quan dén cong trinh. Phan
tédm tat khéng dai qua 1 trang A4. Th tw trinh bay co thé nhw sau:

Tén cong trinh : Ma s6
Vi tri, dia danh :
Cd quan chu tri

+ Khao sat

+ Thiét ké

+ Xay dung...
Thdi gian
Kinh phi

+ Dia phuaong

+ Quobc gia

+ Quoc té

1.3.3 Tap thuyét minh Céng trinh

Tap thuyét minh cong trinh nham ly giai, mé ta phwong phap va minh hoa cac tinh
toan cho cong trinh. L&i 18 trong tap thuyét minh phai rd rang, ngan gon nhung
day da, cac ngdn tir chuyén mén ddi khi cling c6 thém phan giai thich:

Boi canh (Background)

Ly giai (Justification)

Muc tiéu (Objectives)

Pau ra va cac hoat dong (Outputs and Activities)
Pau vao (Inputs)

Sap xép viéc thuc hién (Implementation Arrangements)

AR G T

Quan ly du an (Project Management)

Chuong 1: KHAI QUAT VE CONG TRINH XU LY NUO'C THAI 10
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1.3.3 Céc s6 liéu - Phu luc

- Céc chi tiéu thiét k€ do nha nudc ban hanh, tiéu chudn mdi trudng, ...
- Cac so liéu khao sat ban dau

- Ban do khu vuc

- Binh d6 bo tri cong trinh

- Ban vé két cau

- Ban du toan cbng trinh

Céc sb liéu, phu luc phai dwoc danh sb va ghi rd ngudn cung cép sb liéu.

Chuong 1: KHAI QUAT VE CONG TRINH XU LY NUO'C THAI 11
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Chwong 9

XAC PINH KHOI LWONG VA THANH PHAN NU'O'C THAI

LIEN QUAN PEN CAC CHi SO THIET KE CONG TRINH
--- 000 ---

2.1 NUOC THAI SINH HOAT

2.1.1 Khéi lwong

Nwéc thai sinh hoat thuwéng khéng cb dinh lwong xa ra theo thoi gian trong ngay
va theo thang hodc mua. Lwong nwéc thai sinh hoat thwerng dwoc tinh gan ding
dwa vao kinh nghiém danh gia qua qui mé khu vwc sinh sdng (thanh thi, ngoai 6,
néng thén), chat lwong cude sbng (cao, trung binh, thap), ... Viéc do lvu luvong
lwong nwéc thai cling rat can thiét néu co diéu kién. Trong ngay, viéc do lwu
lwong co thé thwe hién vao cac thoi diém tir 6:00 - 8:00, 11:00 - 13:00 va 17:00 -
19:00. Trong ndm, nén chon viéc do nwéc thai vao mua hé (thang 3, 4, 5).

So bd trong 1 ngay dém, cé thé 14y lwvong nwéc thai khodng 200 - 250 I/ngudi cho
khu vuc cé dan sé P < 10.000 nguwdi. Khu vire ¢6 P > 10.000 ngudi c6 thé 14y vao
khoang 300 - 380 I/ngwdi. Trong hoan canh hién tai & khu vwc Bong bang séng
Ctru Long c6 thé 1ay lwong nuwéc thai khodng 150 - 200 l/ngudi.

Lu;c_mg nwéc thai sjnh hoat va tinh chét tap trung 6 nhiém thuwong bién ddng cao.
Néu lwgng nwdc cap giam, thi dé tap trung 6 nhiém gia tang.

Lwu lwong dong chdy nhd nhét cho hé théng x& ly nwdc thai co thé 14y vao
khoang 25% lwu lwgng dong chay trung binh.

Déi v&i nwdc thai sinh hoat, cé thé 14y theo cac bang sau:

Bang 2.1 Khéi lvgng chat ban co trong 1 m® nwéc thai sinh hoat

Chéat Chéat ban (g/m°)

Khoéang Hivu co Tong codng BODs
Lang 50 150 200 100
Khéng lang 25 50 75 50
Hoa tan 375 250 625 150
Cong toan bod 450 450 900 300

Nguén: Imhoffk, 1972

Bang 2.2 Khéi lwgng chét ban co trong nwéc thai sinh hoat cho 1 nguoi

Chéat Chéat ban (g/ngudi/ngay-dém)

Khoéang Hiu co Tong codng BODs
Léng 10 30 40 20
Khong l&ng 5 10 15 10
Hoda tan 75 50 125 30
Cbng toan bd 90 90 180 60

Nguon: Imhoffk, 1972
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Bang 2.3 Luwgng nwdc thai hang ngay & cac cong trinh sinh hoat va thwong mai

Loai céng trinh Pon vi Lwong BODs
(Bv) nwéc thai (kg/ Bv. ngay)
(I/ Bv. ngay)
Phi trwdng khach 20 0.01
Nha tho chd ngoi 20 0.01
Cau lac b déng qué héi vién 100 0.03
Xwéng (khdng chéat thai cong nghiép) cong nhan 135 0.04
Bénh vién guong 950 0.24
Tiém giét Gi may giat 2200 bién doi
Nha tro (khéng kém nha hang) gudng 190 0.06
Van phong (khéng kém can tin) nhan vién 60 0.02
Céng vién nguoi 20 0.01
Nha hang mon 20 0.01
Trwdng ndi tru hoc sinh 380 0.08
Trudng tiéu hoc hoc sinh 60 0.02
Trwdng trung hoc hoc sinh 75 0.02
Siéu thi nguoi 60 0.02
Hé boi nguoi 40 0.01
San van déng nguoi 20 0.01
Nha hat chd ngbi 20 0.01

Ngudn: S.N. Goldstein, W.J. Woberg, Wastewater Treatment Systems for Rural
Communities, 1973

Bang 2.3 Luvgng nudc thai va BODs gan ding & Hoa Ky va Chau Au

Noi thai Pon vi Mrc thai Trung binh BODs
(IIngay) (IIngay)  (kg/ngay)

Nha &
- Hoa Ky nguoi 250 - 1100 630 0.1
- Chau Au nguoi - 225 0.1
Truwdng hoc
- Néi tru hoc sinh 180 - 370 280 0.1
- Trwdng co can tin hoc sinh 40 - 80 60 0.03
- Trwong khdong c6 can tin hoc sinh 20 -60 40 0.02
Nha hang khach 20-40 30 0.03
Khach san khach 160 - 240 200 0.1
Bénh vién bénh nhan 300 - 1000 600 0.14
Van phong nhan vién 30 -80 60 0.02
Ctra hang tap pham nhan vién 30-50 40 002

Nguén: dinh méc ctia Benefield va Randall, 1980 (trich doan)

2.1.2 Thanh phan va tinh chat

Nwéc thai sinh hoat thworng khéng dwoc xem mot cach phire tap nhw 1a ngudn
nwdc thai cong nghiép vi néd khéng c6 nhiéu thanh phan ddc hai nhw phenol, va
cac chat hiru co doc hai. Trong thiét ké cac tram x& ly nwdc thai, cac thong sb vé
lwong chat ran lo Irng (suspended solids, SS) va BODs, ... thuéng duwoc siv dung
gi&i han. Téng chét ran (total solids, TS) c6 thé lay theo hinh 2.1 hodc chirng 225
I/Ingwdi/ngay dém hodc xap xi 800 mg/l. Luwong chat ran lo Iirng co thé 14y chirng
40% tbng lwong ran, hodc chirng 350 mg/l. Trong sd nay, khoang 200 mg/l 1a
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lwong ran lo Ikng cb thé Iang dong chirng 60% sau khoang 1 gior dé “yén nuoc,
dwoc lay ra khéi nwéc va x&r ly vat ly nhw mot bién phap Iang so cap (primary
settling). Phan con lai, chwng 100 mg/l la nhirng chét khong thé lang dong va cd
thé dung cac bién phap xt ly héa hoc hodc sinh hoc dé loai thai. Hau hét bién
phap x( ly thr cap (secondary treatment process) la sinh hoc. Phan con lai cudi
cung phan 1&n 13 vi chat vd co cla chat ran khong l&ng dong dwoc, mubn loai bd
hoan toan phai dung nhitng bién phap x ly triét dé.

Téng chét ran
720 mg/L

' '
Chét ran lo Irng
220 mg/L

Chét ran loc dwoc
500 mg/L

8 c
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Hinh 2.1. Phan loai chét ran trong nuwéc thai loai vira
Nguon: Metcalf & Eddy, Wastewater Engineering, 1991
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Bang 2.4: Thanh phan dac trung cla céc loai nwédce thai sinh hoat

Chét 6 nhiém trong nwéc thai No6ng dd (mg/lit)
Loai manh* Loai yéu* Trung binh*

Téng chat ran (TS) >1 200 <350 700
Chét ran lo Itrng (SS) > 350 <100 250
Nito' tbng sé > 85 <20 40
Nhu C:éu oxy sinh hoa (BODs) > 300 <100 200
Nhl,.l cau oxxy hC')a,hQC (COD) >1 500 <250 500
Phot phat tong so > 20 <6 10
Dau, m& > 150 <50 100
Nitorit NOy’ - 0 _0 0
Nitorat NO3 0 0 0

Nguon: Ng.Thi Kim Thai, L& Hién Thao, 1999 ,
*: ¢o thé phan theo 6 nhiém cao (manh), vtra (trung binh) va nhe (yéu)

Vidu2.1: Xac dinh lvu lwgng nuéc thai trung binh ngay va lwgng BODS cho
mot khu cw dan dé thi véi cac so liéu sau:

(a) Dan sbé : 150 000 nguoi

(b) Bénh vién : 1 000 givdng

(c) Nha hang : 40 tiém &n, sb thuc khach trung binh 40 ngudi/tiém
(d) Pai hoc va cao dadng  : 1 trwéng véi 15 000 sinh vién, cé can tin.

(e) Trung tiéu hoc : 30 000 hoc sinh, khéng c6 can tin.

Giai: S dung bang 2.3, ta co:

Nguon thai Mtrc thai Lwu lwvong BODs BODs

(m®ngay) (m®ngay) (kg/ngay) (kg/ngay)

Dan cw 150 000 x 0.225 33750 150 000 x 0.10 15 000
Bénh vién 1000 x 0.6 600 1 000 x 0.14 40
Nha hang 1 600 x 0.03 48 1600 x 0.03 48
Pai hoc 15 000 x 0.06 900 15 000 x 0.03 450
Trung hoc 30 000 x 0.04 1200 30 000 x 0.02 600
Y = 36 498 T =16 238

Vi du 2.2: Xac dinh [uo’ng tap trung BODs trung binh cua lwgng nwéc thai do thi
do dworc trong lién tiép 12 ngay dém nhw sau:

Ngay ther BODs (mg/l) Ngay ther BODs (mg/l)
1 525 7 300
2 350 8 375
3 475 9 425
4 200 10 525
5 250 11 475
6 300 12 400

Xac dinh thém d6 léch chuén, d6 tap trung & mic 90% va 50%.

Giai: Sap xép chudi sb liéu do BODs tir nhd dén 1&n. Tinh xac suét xuét hién nho

Chudng 2: XAC PINH KHOI LUONG VA THANH PHAN NUOC THAI 15
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hon hodc bang gia tri quan trac dwoc (vi tri diém) theo cong thirc, trong d6 m
khoang thr ty gia tri va n la tong s6 quan trac. Bang tinh nhw sau:

Th tw

BODs

Vi tri diém

Tho ty

BODs Vi tri diém

OO wWN -

200
250
300
300
350
375

417
12.50
20.80
29.20
37.50
45.80

7
8
9
10
11
12

400 54.20
425 62.50
475 70.80
475 79.20
525 87.50
525 95.80

oL U

S

Hib |-

Lh{T

B i)

ELLER o

90 B4h

30 %4

2 e R e TR - /
]

i -
Ti L

wyén

1 1 35

dnh Chia theo log

Trung binh
Tri & 90%
Tri & 50%
Tri & 10%

I HE
;o oW M

T B W Yd

Ise xudt bing hogc nhd han (Fo4)

= 383 mg/l
=510 mg/l
= 380 mg/l
= 255 mg/I

EL]

]

Hinh 2.2 Quan hé
BOD5 ~ P (x < xi) %

L4y két qua da tinh
cham diém lén gidy
ban logarit (gidy tan
suét, truc hoanh vé
theo logarit).

Truc tung chi lwong
BODS5, truc hoanh |a
P (x < xi) %.

Vé dwong thang di
qua trung tam cac
diém, sao cho
khoang léch la nhd
nhét.

D6 léch chudn=(2/3).(90% - 10%) = 2/3 (510 - 255) = 170 mg/l

*Ghi chi: Phwong phap nay twong tw cach xac dinh tan suat 10 xuét hién trong

thay van.
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2.2 NUO'C THAI SAN XUAT
2.2.1 Khéi lwgng
Chung ta can phan biét 2 loai:
e nwéc thai cong nghiép (industrial wastewater) la nwéc thai cda qua trinh
san xuét cdng nghiép.
e nuwéc thai khu cong nghiép (industrial zone wastewater) la nwéc thai san
xuat cong thém lwgng nwéce thai sinh hoat tlr cac nha vé sinh, nha an, ... va
lwgng nwdc mua roi trong khu viec.

DPé so sanh gilra nwdc thai sdn xuat cdng nghiép (néu nudc thai cd kha néng bi
phan hiy do vi sinh vat) va nwéc thai sinh hoat, nguwdi ta dwa ra khai niém "sé
dan twong dwong" (the population equ:valent PE) qua dac trng chi tiéu nhu
cau oxy sinh héa BOD5 dé chi nhu ciu oxy cla vi sinh vat trong mau nwéc thai
trong 5 ngay, & 20°C. Gia tri BODs tinh trén toan bd lwgng nwéc thai cho 1 nguoi
trong 1 ngay dém la 60 - 100 gram (néu lay gia tri BODy thi thwdng tinh 140
gr/ingwdi/ngay dém). BDem chia toan bd khdi lwong nwdc thai cla co s& san xuat
cong nghiép cho gia tri trén dé tinh ra sé6 dan twong duong.

Téng quat, PE (m6t sb sach dung ky hiéu Np) tinh theo:
C. x
PE — cn QC"I

p
v&i  Ccn va Qe 1a ndng dé va luu lvong nwéc thai cong nghiép.
T, lwong nwéce thai trén moi dau nguoi.

(2-1)

Vidu 2.3: Mét xi nghiép cong nghiép thai ra 2 500 m3 nwdéc thai/ngay voi lwong
BODs la 200 mg/l. Xac dinh s6 dan twong dwong PE (rng vé&i chi tiéu BODs don vi
la 95 g/ngudi/ngay.

Giai:
PE - 200 .mg y 1g

y 2500 .m ° _ 1000 .1 5
1 1000 .mg

y 1.nguoi .ngay
ngay 1m?®

= 5263 nguoi
9.¢g

Ta c6 thé dwa vao bang qui sé6 dan twong dwong trng véi qui mé san xuat sau:

Bang 2.5: Sb dan twong dwong (PE) (rng v&i qui md san xuét clia cac nha may

Nha may Qui md sén xuat PE

Nha may si*a khéng san xuét pho-mat | x 1 000 lit stra 30-80
Nha may si*a c6 san xu4t pho-mat x 1 000 lit stva 50 - 250
Lo sat sinh x 1 con bo (=2,5 con heo) 70 - 200
Lo sat sinh x 1 tan thit 150 - 450
Nha may bia x 1 000 lit bia 150 - 400
Nha may san xuét tinh bot x 1 tAn bap hoéc lia mi 500 - 1 000
Nha may thudc da x 1tan da 1000 - 4 000
Nha may ché bién len x 1tan len 2000 -5 000
Phan xuéng tay x 1 tAn s&n pham 1000 - 4 000
Nha may nhuém (co6 chira Iwu huynh) x 1 tn vat liéu 2000 - 3 500
Nha may giat x 1 tan vai giat 370 -1 000
Sw rd ri dju khoang x 1 tAn dau 12 000

Nguén:

I. Grulo, Céng trinh lam sach nwérc thai loai nhd, 1980.

Chudng 2: XAC PINH KHOI LUONG VA THANH PHAN NUGC THAI
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2.2.2 Thanh phan va tinh chéat

Thanh phan va tinh chéat clia nwédc thai cong nghiép rat da dang va phu thudc vao
nhiéu yéu t6 cla san xuét cong nghiép gém nhu l&nh viwe, nguyén liéu tiéu thu,
loai cdng nghé ap dung, qui mé hoat déng, ... Mét sb tai liéu nwéc ngoai cho biét
khéi lwong nuwéc thdi cong nghiép thuwdng chiém 30 - 35% tdng lwong nwéc thai
dd thi. Khi tinh toan céng trinh xtr ly chung nwéc thai sinh hoat va cong nghiép, ta
can clr vao chat nhiém ban sinh hoat. Chat ban cong nghiép phai gitr lai d& xa Iy
cuc bd nham bao dam tinh an toan cho hé thdng dan va x& ly nuwéc thai dd thi.
Tinh chét cia nwéc thai thwong dwoc xac dinh bang phan tich héa hoc thanh
phan nhiém ban. tuy nhién dé& c6 day du cac sb lieu thworng gap nhidu kho khan
vé thoi gian, thiét bi va kinh phi. D& don gian, nguoi ta thuong dwa vao mét sé chi
tiéu nhw nhiét do, mau séc, mui vi, o trong, pH, chat tro va khdng tro, ham lwong
chét lo Irng, chat Idng dong, BOD, COD va mét sb chi tiéu khac do yéu cau.

Viéc xac dinh ham lugng BOD hodc SS chang han, thuwong dan dén viéc xac dinh
biéu d6 ham lwgng theo dong chay va tan suat nhw hinh 2.3.

- Dng chay

(ot
=
I
[
z
BOD md 45 (mpl.)

L Chdr rin 10 hing - o0
b
- / _ m
1 1 1 1 1 L 1 l 1 1 1
LT L RN | 0 M #® B¢ %N 99 W 9An 99y

Percestage of dree valor i equal kg or leng s
Fhin mim gis o thdi gian bdng hode nhd hdn (F %)

Hinh 2.3 Quan hé Q ~BOD ~ SS ~ P (x < xi)
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2.3 CAC Vi DU CO BAN XAC DPINH CHi SO THIET KE THUY LUC
2.3.1 Phwong trinh Manning va phwong trinh Hazen-Williams

Lé Anh Tuan

Phwong trinh Manning Phwong trinh Hazen-Williams
TRONG ONG CO AP TRONG ONG CO AP
Hé SI Hé SI
V = 0,849.CR0’63S0’54 V= 0,397 D2/3S1/2
2-3 n
0=0.278.cp*8 g0 @9 o1 2 -5)
Q D8/3S1/2
Hé US n
V =1318.CR**$"* Ha US
0=0432Cp*s% @ 10590 g
n
2-6
_ 0463 s &0
n
TRONG KENH HO trong cac cong thirc trén:
Hé SI
1 V - van téc, Q/A, m/s (ft/s)
V =_R?3 gV? 5.7y | C-hé s Chezy
# (27) | R - ban kinh thay lyc, D/4, m (ft)
S - d6 doc dwdng thé nang = hf/L
Hé US Q - lwu lvgng, m3/s (ft3/s)
1,468 D - dwong kinh ong dan
y=22""PR*3 g2 n - hé sd nham (tra bdng & cac sach Thuy
n ©@8) | 1y

Phwong trinh Manning va Hazen - Williams déu dwoc sir dung trong tinh toan van
toc va lvu lwong dong chay trong long dan. Tlr phwong trinh nay ta c6 thé xac
dinh ton that cot nwéc trong mét doan dong chay nao dé.

Vi du 2.4: Tinh t6n that cot nwdc trén dwong ong dai 1.000 m, dwong kinh trong
50 mm. Biét lwong nwéc thai chay qua 6ng véi lwu lwong 0,25 m®/s, hé sb C =
130.
Giai: Tw cong thirc (2-3):
V =0.849 x Cx (D/4)" x(h, /L))" = Lz
- (7.D?/4)
suy ra ton that cot nwéc
10,7x 0" x L 10,7 x (0,25)"% x 1000

hf = Cl,85 « D4,87 = 130 1,85 (0,5)4,87 ~ 2’96 m
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Vidu2.5:  Thiét k& mot kénh dan hinh chir nhat bang béténg véi:
Lwu lwong nwéc thai Q=2m%s
Do dbc day kénh S =0,001
Hé s6 nham kénh dan n=0,012

Giai: Theo ly thuyét, kénh hinh chi nhat co mat cat thiy lwc tét nhat khi:
Qmax khi d =b/2 v&i d la dd sau dong chay, b la bé rong kénh

Q=Av= LAR 2/3.S1/2
n

voi  A=b.d =(2d).d = 2.d? d (m) 1

\ 4

A
\ 4

1 d 2/3
=— 2421 =] (0,001)"* =2
Q max 0,012( )(J (0.001)

—-d=08m= b=16m

2.3.2 Xac dinh dwéng kinh t6i wu cho may bom ‘
Pudng kinh t6i wu la dwong kinh théa man dong thoi 2 yéu cau:

e Chi phi tbng nang lwong bom nhé nhat S1.
e Chi phi dau tw trang bi may bom vira di S2.

Néu goi T 1a tdng chi phi /nam thi T = S1 + S2 thi dwéng kinh tdi wu la dwong kinh
dr
d(d)

co

= 0 , Kriengsak Udomsinrot, 1989, dwa ra céng thurc sau:

(511,4 X a, x T x Q2,8519)O,17
- )0,17 (2-9)

Pwong kinh téi wu: @ opr
g P (u XFXd, X C851°

trong dé : a1 - chi phi nang lwong bom (d6ng/KWh)
T - thoi gian bom van hanh trong 1 nam, gi&
Q - lwu lvgng trung binh nwéc thai, m®/s
u - hiéu suat may bom (gém déng co va may bom), %
a2 - chi phi dworng éng (d6ng/mét dai x mét duwdng kinh éng)
C - hé s Hazen-Williams
r - hé s héi phuc

Vi du 2.6: Xac dinh duwéng kinh may bom téi wu cho viéc hat xa& mét lwu lwong
nwéc thai Q la 0,20 m®/s. Thoi gian chay may 1a 20 gio/ngay. Gia st hiéu suat cla
cad déng co va may bom 1a 60%, 6ng dan cé C = 100. Cho hé sb hdi phuc r =
0,0991. Gia thanh 6ng dan la 500 000 d/(1m dai x 1m dwéng kinh), chi phi bom la
150 d/kWh.

Giai: Thoi gian chay may trong 1 nam:
T = 20 gid/ngay x 365 ngay/nam =7 300 gio
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DPuéng kinh téi wu:
_(5114xa, xTx0™")"7  (5114x150x 7300 0,2>*"*)*"7
” (uxrxa, x C*"?)% (0,60 x 0,0991x 500000 100"51%)*17

= dopt = 0.57391 m
= Chon bom trén thj trwdng c6 dweong kinh 6ng xa 1a 600 mm.

Nhiéu truong hop ta phai ding nhiéu may bom dé thoat nudc, viéc tinh toan mot
hé th(“)r]g nhiéu may bom tr& nén phirc tap hon, (dé nghi xem lai cac Giao trinh va
sach vé Bom va Tram bom).

2.3.3 Bap tran thanh méng

Nguwoi ta ¢ thé sir dung dap tran thanh méng c6 mat cét hinh chir nhat hodc dap
tran thanh mong hinh tam gidc dé& khéng ché muc nwéc trong kénh dan hoac
dung né dé do Iwu lwong dong chay.

Céng thirc co’ ban dé tinh cho tt ca cac loai dap tran la:
2

\%
O =mbJ2g.H?2" voi H, =H+g (2-10)

v&i b 1a bé rong dap tran, m 1a hé sb dbi véi dap tran chay khéng ngap, so bo:
dap tran thanh méng, m = 0,42
dap tran cé mat cat thwe dung khéng cé chan khéng, m = 0,45
dap tran cé mat cat thue dung c6 chan khéng, m = 0,50
dap tran dinh rébng, m = 0,35

Hinh 2.4: Cac théng sb co ban dé xac dinh lwu lwong qua dap tran thanh méng

2.3.4 DBo Iwu lwvong nwée thai _
Lwu lwgng nwdc thai la lvgng nwdce thai qua _ Day dita | Cinh dén doing
n o 2 ~ . N N Mdy dém
mot mat cat trong mot don Vi thql gian, thwong
ta co 2 cach: do bang Iwu toc ké (hinh 2.6), do
mat cat wot va do bang dép tran thanh mong. |
Phwong phap do, dé nghi xem trong cac sach
thay Iwc va thay van.

Hinh 2.5: Mot kiéu lwu téc ké truc dirng
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2.3.5 Can bang dong chay

Viéc loai thai chéat ran, dac biét la bun cat, s& l1am thay ddi nhanh choéng lwong
dong chay chét thai. Trong mot hé théng xt ly x& ly nwéc thai thwdng cé mét khu
tri tam thoi hodc mot bé diéu lwu nhadm loai bd mét phan 16n chat ran lo Iing
trong nwéc. Kich thuwdc hodc thé tich clia bé diéu lwu thwdng dwoc xac dinh theo
thdy d6 nwéc thai hang ngay (the daily wastewater hydrograph).

Cé6 2 phwong phap don gian:

1. M6 hinh séng vudng (square-wave model): Dong chay nwéc thai thwong co
biéu d6 hinh don séng theo thdi gian, tuy nhién néu ta xap xi cac gia tri thdi doan
so v&i tri trung binh theo hinh vudng nhw mét thi ta c6 thé can bang dong chay
theo hinh hoc.

Ta can ¢6 3 gia tri lwu lwong nwéc thai theo théi doan:
Qmax : Lwong nwéc thai Ion nhat

Qmin : Lwong nwéc thai nhd nhat

Qave : Lugng nuwdc thai trung binh,

1 n
Qave :; Qi (2-11)
i=1
Q A b = M X(l ngéy)
Qmax - Qmin
Qma _____________ -
Vs
e a= Qmax_ Qavg
Qavg A4
d b B
Qmin
6:00 18:00 6:00 Gio

Hinh 2.5: M6 hinh sd6ng vudng cho dong nwéc thai trong 1 ngay

Vidu 2.7:

Hinh 2.5 cho dong nwéc thai trong 1 ngay (tr 6:00 sang hém nay dén 6:00 sang
ngay hdm sau) theo md hinh nay. Vung dién tich cé gach soc thé hién sy thay ddi
cla lwgng chay thai trong 24 gior so vdi tri trung binh Qayg. Theo sw can bang khoi
lweng, ta co:
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Qavg(1 ngay) = Qmin (1 Ngay) + (Qmax - Qmin)(b Ngay)

Qav _Qmin
— bh=""T°—"" (2-12)

Qmax - Qmin
Theo Hinh 2.5, ta ¢6 a = Qmax - Qavg (2-13)
Nhuw vay dung tich bé triv /lang sé 1a : Vs =a.b (2-14)

2. Duwong cong liiy tich (cumulative curve) dé xac dinh thé tich bé chira tdi thiéu.

Vi du 2.8: Mt khu céng nghiép xa nwéc thai (tinh bang m®h) nhw sau:

Gi® do 2:00 4:00 6:00 8:00 10:00 12:00
Qthai (m°/h) 518.4 445.6 359.2 475.2 604.8 864.0
Gi® do 14:00 16:00 18:00 20:00 22:0 24:00

Qthai (m°/h) 907.2 820.8 777.6 691.2 429.0 418.0

Yéu cau xac dinh thé tich bé chira t6i thiéu dé can bang lwong nuwéc thai hang
ngay.

Giai: Lap bang tinh toan sau:

Gio do Lwu lwong thai Thé tich thai Ldy tich thé tich
(9io) (m*/h) (m®) (m®)
(1) (2) (3)=(2)x2 (5)
0:00 - - 0.0
2:00 518.4 1036.8 1036.8
4:00 4456 891.2 1728.0
6:00 359.2 718.4 2246.4
8:00 475.2 950.4 3196.8
10:00 604.8 1209.6 4406.4
12:00 864.0 1728.0 6134.4
14:00 907.2 1814.4 7948.8
16:00 820.8 1641.6 9590.4
18:00 777.6 1555.2 11145.6
20:00 691.2 1382.4 12528.0
22:00 429.0 958.0 13489.0
24:00 418.0 836.0 14325.0

L4y truc hoanh 1a thoi gian trong ngay (cot 1), truc tung la lwu lvgng nwéc thai lGy
tich (cot 5). Chdm cac diém twong trng tlr bang tinh. V& dwong cong ndi lién cac
diém Iy tich véi nhau. Nbi diém 0 v&i diém tich ldy trong 24 gid, ta duwoc dwdng
trung binh, vé 2 dwong thang x-x' va y-y' song song vo&i v&i dwong trung binh va
tiép xtc v&i diém 16m va diém 16i cha dwong Idy tich 1an lwot tai A va B (hinh 2.7).

Khodng cach thang dirng gitra x-x' va y-y' la thé tich bé chira can co.
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Lé Anh Tuan

16000
y 1

14000 {4 Luong nudc

thai lay tich
12000 1 (m’)
10000 - o 7

y Thé tich bé

spoo4d 2] g

6000 -

4000 A

2000 -
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Hinh 2.7: Buwdng cong lily tich thé tich lwgng nuwéc thai trong ngay

Theo hinh 2.7, thé tich bé téi thidu can xay dwng V = 2 000 m>.

Trong thuc té, ngudi ta thwdng gia tang thé tich bé khi xay dwng khoang 10% dén
20% so v&i tinh toan dé& du phong céac trwdng hop gia tang lwgng nuwoc thai bat
thwdng, d6i khi con phai cong thém moét lwgng thé tich nwéc chét nao dé tuy theo

anh hwéng cla cao trinh cdng thoat.
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Chwong @

CONG TRINH XU’ LY NUO'C THAI BANG CO HQC

--- 000 ---

3.1 CONG TRINH LAM SACH CO HOC

3.1.1 Song chan rac

Trong hau hét cac cong trinh xt ly nwéc thai bang bién phap x& Iy co hoc déu co
song chan rac (bar-rack/screen). Song chan rac 1a hang muc cong trinh x& ly so
bd dau tién nham ngén gilr rac ban thd gébm gidy, boc nylon, chat déo, cé cay, vé
dd hop, gb, ... Cac loai rac nay cé thé lam t&t nghén dworng dan nudc hodc lam
hw héng may bom. Song chén rac la mét hay nhiéu I&p thanh dan xen ké véi
nhau (con goi la méac song) dat ngang dwdng dan nwéc thai. Rac sau khi 14y ra
khdi nwéc thai thweng dwoc dem qua bd phan nghién (grinder), dét hoac chén tuy
theo murc d9, kinh phi va cdng nghé (xem hinh 3.1).

SONG CHAN RAC

- !
Nudc thai | i !
P S Ric | |
¥ !
Tii ché, Dét, Chér |
v
BE THU CATJ)-------- »\ HO CHUA CAT/----- » Sanlip
Cit 4
i Ban
i e '
BE L@ ----- w _______ Hé CHUH-A .BI:JN
i
!
r N thii !
XA RA NGUON
Hinh 3.1:  So db tram x ly co hoc
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Débi v&i song chan réac, ta cé thé phan biét:
e Theo khe h& cla song chén c6 3 kich ¢&: loai thd I1&n (30 - 200 mm), loai
trung binh (16 - 30 mm), loai nhé (dwdi 16 mm ).
e Theo cAu tao cla song chén: loai cb dinh va loai di dong.
e Theo phwong céach 3y rac: loai thii cdng va loai co gidi.

Thanh dan trong song chan cé thé cé hinh tron (¢ = 8 - 10 mm) hodc hinh chiy
nhat (tiét dién ngang (s x b) = 10 x 40 mm, 8 x 60 mm, ...). Hinh tron thi thuan loi
cho dong chay nhwng kho cdo rac, con hinh chir nhat thi gay tén that dong chay.
C6 nhiéu hinh dang khac, t6t nhat la hinh bau duc, nhwng chi phi loai nay cao.

I 0=~ U Q0 oo

4 mm 10 mm| |
sbh'sb ||
Hinh 3.2: Céc kich thuwdc va hinh dang ctia thanh chén rac

Loai song chén rac di dong thuéng it dwoc st dung do thiét bi phirc tap va quan
ly khé. Phé bién Ia loai chan rac dang thanh chir nhat ¢ dinh, rac duoc lay bang
cao sat gén véi mét truc quay. Lwong rac dwoc gilr lai phu thudc vao khe hé gitra
cac thanh chan. Tuy theo mrc d6 rac trong nwéc thai, nguoi ta dinh cac khe hé
clia song chan, néu rong qua thi s& khéng ngan rac hiéu qua, con néu hep qua thi
can tré dong chay.

Bang 3.1: Chi sb thiét ké thanh chan

D liéu thiét ké Cao rac bang tay Cao rac bang co hoc
Kich thwéc thanh chan

+ B& day, inches (mm) 0.2-0.6 (5.08 - 15.24) 0.2-0.6 (5.08 - 15.24)

+ B& ban, inches (mm) 1.0 - 1.5 (25.4 - 38.1) 1.0 - 1.5 (25.4 - 38.1)
Khoang h&, inch (mm) 1.0-2.0(25.4-38.1) 0.6-30(15.24 -72.6)
Do dbc (d6 °©) 15 - 45 0-30

Van téc dong chay, ft/s (m/s) 1.0-2.0 (0.3048 - 0.6096) 2.0 - 3.25 (0.6096 - 0.9906)
Tbn that dong chay, inch (mm) 6 (152.4) 6 (152.4)

Nguon: George T., Franlin L. B., Wastewater Engineering, 1995

Mot s6 Iwu y khi thiét ké song chan rac:

Khéng ché tbc dd dong chady nwéc thai qua song chan ttr 0,5 - 1,0 m/s.
Néu lwong rac W > 0,1 m*/ngay thi cé thé Iay rac bang tay.

Néu lwong rac W < 0,1 m*/ngay thi co thé Iay rac bang co gidi.

Tén théat cot nwéde khi di qua song chan rac cé thé xac dinh theo:

h, = B(s/b)*”’.h, sin@ (3-1)
trong do6 : )
s la bé day thanh chan b l1a khoang hé gitra 2 thanh

hy 1a cot nwéc dong chay doan gan dén song chan rac, hy = V4/2g
6 1a goc nghiéng cua thanh chan so véi chiéu dong chay
B la hé s6 hinh dang cta thanh chan, lay theo bang sau:
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Bang 3.2: Hé sb hinh dang thanh chén rac

Hinh dang thanh Hé s6 B
Thanh ch@ nhat sac canh vudng 2,42
Thanh chi¥ nhat cé dau tron & mat thwong lwu dong chay 1,83
Hinh tron 1,79
Thanh chir nhat cé dau tron & mat thwong lwu va ha lwu 1,67
Thanh hinh giot nuwéc 0,76

Nguén: Kriengsak Udomsinrot, Watsewater Engineering Design, AlT, 1989

3.1.2 Mot s6 kiéu song chan rac

Hinh 3.3 Ia mot kiéu song chan rac cao bang tay, day la loai dwoc dung phd bién
& cac cong trinh dau méi ctia tram bom nwéc thai. Khi thiét ké can lwu y 1a chiéu
dai ranh lam sach béng tay khéng nén vuwot qua khoang cach thuan lgi cho viéc
cdo rac bang tay, khoang 3 m. Thanh chan rac thuwéng khéng nhéd hon 10 mm
theo chiéu day va 50 mm theo chiéu sau. Cac thanh nay dwoc han chéat trong mot
khung ctrng v&i cac khoang cach phu hop véi dung cu cao rac. Phia trén kénh
dan thuwong c6 cac tAm day dé ngdn can mui hdi ciia nwdc thai. Kénh dan nwéc
thai can dworc thiét ké dé& ngén can céc tich tu san sdi va cac vat liéu ndng khac
l&ng tu trong kénh, nén xac dinh bé rong kénh dan trwdc khu vire chan rac sao
cho van tbc dong chay chi gi¢i han trong khodng 0,40 m/s - 0,80 m/s 1a tét nhét.

=

llllllll‘H“"-h.. |

i—"’/ ey i

| E LW W |
| B T
| o A

Hinh 3.3: M6t kiéu két ciu song chén rac cao bang tay
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Song chan rac c¢6 bd phan lay rac bang co gioi rat da dang vé hinh kiéu, méi loai
déu c6 wu diém va khuyét diém riéng (hinh 3.4).

E& phan

Bdu dS e
u e 5t =ach

2hch cdo nf déng
Ehe cdo Thanh csio

e
= i}
Chét gidi
han
Thanh cio - Chéi
[mtde ) __:'_';k"d fut:u]
Thanh M- lanh F
i8p L thiiy Ly Dudng A/ 1]
may cdo -
{§ [=}
Tdwm of dinh
Thanh cdo
(g xuding
&

~ Hinh 3.4: Mt s0 két cau chan rac voi thiét bi lam sach bang co gioi
(a) kieu van hanh bang xich quay; (b) kieu ban cao trwot (theo Franklin Miller);
(c) kiéu toi quay (theo Dresser Industries); (d) kieu dau cap

e Trong hinh 3.4(a), bd phan cao rac van hanh bang xich quay theo mot dau
dan, rac dwoc cudn theo chiéu di xubng cla day xich va dwa lén mét mang Ioc db.
Uu diém cla kiéu nay la viéc |4y rac twong dbi triét dé nhét la cac loai rac "mém"
nhw gidy, vai, nylon,... cac thanh chén dwoc bao vé khéi bi hw hai do cac manh v&
gay ra. Khuyét diém la né thinh thoang bi ket do céac loai rac "ctrng" gay ra, ddng
thei gap khé khan khi chinh sira banh xich va can thiét phai thao nudc khéi long
kénh.

e Hinh 3.4(b) Ia mét kiéu 14y rac theo cach trwot, bd phan cao rac di chuyén
theo mot gia d&, Ién dén dau gia d&, rac sé tw roi xubng va dwa di noi khac. Po
nghiéng cla gia d& cé thé diéu chinh tuy theo tinh trang rac thai. Uu diém cla
kiéu nay 1a hau hét cac bd phan 14y rac déu nam trén muc nwéc, céd thé dé dang
lam sach va quan ly ma khéng can phai thao sach nwéc trong long kénh. Khuyét
diém cla no 1a b phan cao rac chi hoatddng trén mot chidu gia d& thay vi lién tuc
nhw loai xich quay.
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e Hinh 3.4(c) 1a mét hinh thirc lay rac theo kiéu t&i quay, bd phan cao rac
dwoc gil trén gia d& nho vao trong lwong cla day xich. Uu diém cda kiéu nau 1a
bd phan dau banh rang co khi khéng bi ngap chim trong nwéc thai. Khuyét diém
clia n6 1a chiém nhiéu khong gian 1&p dat.

e Hinh 3.4(d) cho moét kiéu lay rac bang dau cap, bé phan cao rac di lén
xudng trén mét gia truc qua sy chuyen dong cla hé théng day céo va dau tréng
quay. B phan cao di xudng bang trong lwong ban than va nang lén bang cap
quay. Uu diém cla kiéu nay la bé phan cao rac ty trong lwvgng ban than né dam
nhan mét phan viéc van hanh co hoc khi roi vao vung nwéc thai. Khuyét diém cua
né la kha nang cao rac bj gi¢i han, quan ly hoi phirc tap, cudn cap hay bj vieéng
do chét thai ran va bd phan thang hdm co hoc thudng bi truc trat.

Vi du 3.1: Binh hinh kich thuwdc lién quan dén viéc thiét ké mot kénh dan truwoc khi
di den mét bd phan song chan rac cao tay voi cac théng so tinh toan sau:

+ Lwu lwong thiét ké I6n nhét Q=1m’s
+ Van tbc dong chay di qua song chan rac V=0,5m/s
+ Khoang cach cac thanh chan rac b =50 mm
+ Chiéu sau dong chay trong kénh lay rac H=1m.

Tinh hé s hi*u dung clia song loc va sb lwong rac qua song mdi ngay, gia thiét
song ¢6 kha nang gitr 20 m® rac /10° m* nwéc thai.

Giai:
1. Tinh chiéu rong cac thanh chan va bé rong kénh dan nuéc thai
Dién tich mat lam sach qua song chan A:

01
V0,5
Chiéu rong mat lam sach qua song chan W:
w-L_2_5n
H 1

Sb khoang hé trén song chan rac n:
w 2. 100.
n=o =" 2 2 40 khodng hé
b S.cm 1.m

M0| khoang hé cé bé rong b = 5 cm, tong sb thanh chan sé 1a 40 - 1 = 39 thanh,
mdi thanh chan c6 réng 5 mm, vay chiéu réng cltia k&nh dan nuwéc thai sé la:

B = Bé rong cac khodng h& + Bé rdng cac thanh chan

B=2,00+(39>< >
1000

j =2,195=2,2 m (lam tron)

2. Tinh hé sb hiru dung - efficiency coefficient ce - clia song chan rac (dwoc dinh
nghia la ti sé gitra khdng gian lam sach so véi bé rong kénh dan, hé sé nay ciing
dwoc dung khi tinh toan bé réng kénh)

_nb b 40x50

B ©2,2x1000

b
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3. Tinh toan sb rac gitr lai & song loc trong 1 ngay.
Khéi lwong rac gity lai = (20 m*/1.000.000 m°)(1 m®s)(3600 s/h)(24 h/ngay)
= 1,73 m® rac/ngay.

Vi du 3.2: Mét song cao rac dang thanh dirng véi khodng hé 1a b =25 mm dé loc
rac tr nwéc thai dén mét nha may xt ly qua mot 6ng dan hinh trén. Cho biét :

+ Puwong kinh 6ng dan D = 1,25 m

+ Hé s nham dwong dng n = 0,013

+ P06 dbéc dwerng 6ng S = 0,00064

+ Van téc trung binh dong nwéc Vayg = 0,8 Vmax (van tdc I&n nhét)

+ Kich thwéc thanh chdn s = 10 mm (day), bé réng song chén 1,5 m

b=23mm
s =10 mm

15m

i1
s
i

-—

Yéu cau xac dinh
(1) van téc trung binh dong chay trong éng.
(2) sé thanh chan cho bo phan song cao rac theo cac sé liéu trén.
(3) tbn that cot nwdc qua song chan (ng VGi Vayg.

Gidi: Trwdng hop nwdc chdy day éng, lwu lwong Ién nhat sé la (ap dung
phwong trinh Hazen-Williams):
_0312.D0*7.8"  0,312,(1,25)"° (0,00064)"°
O = n - 0,013
Van tbc Ién nhat ctia dong chay trong éng:
O 1,10
A4 z(125) /4

=110 m%s

=0,9 m/s

max

(1): Van téc trung binh dong chay nuwéc thai trong éng
Vavg = 0,8 Vinax = 0,8 x 0,9 = 0,72 m/s

(2): S6 thanh chan yéu cau twong (ng voi kinh thwdc khoang hé 25 mm ,
n = (bé rong song chan - 1 khoang h&)/(1 khoang hé +bé day 1 thanh chan)

_(L5x1000-25) _ 421 ==> Chon 42 thanh chan
(25+10)

n

(3): Tdn that cot nwéc g Vi Vayg
h, = B(s/b)""* h .sin6
trong do : thanh chir nhat B = 1,83,s =10 mm = 0,01 m, b =25 mm = 0,025 m
hy & cot nwéc dong chay doan gan dén song chén rac, hy = Va,g*/2g
0 14 géc nghiéng cuia thanh chén so véi chiéu dong chay, lay 6 = 90°
0,722

2%x981

h, =1,83.(0,01/ 0,025)‘”3[ j sin90° = 0,014 m
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3.2 BE LANG CAT

Bé lang cat (grit chamber) dung dé& chan gitv nhitng hat cat, san nhd ¢ trong
nuwdc thai, dac biét la nhitng hé thdng thoat nwéc mwa va nwéc thai chay chung.
Céc hat cat nay c6 thé gay hv hdng may bom va lam nghén cac éng dan bun cla
cac bé lang. Khi lwong nwéc thai Ién hon 100 m3/ngay thi viéc xay dwng bé lang
cat la can thiét. Dong chay trong cac bé nén khéng ché & vao khodng Vimax = 0,3
m/s nham dam bao cac hat cat ¢ thé lang chim xubng day, déng thoi ciing khéng
nén dé nwédc chay véi van téc nhé hon 0,15 m/s lam cac lién két hivu co trong
nwdc thai lang dong.

Thoi gian nwéc lwu lai trong bé 1&ng tir 30 - 60 gidy. Cac bé lang cat cé hd thu cat
& dau bé, cat dwoc thu héi bang bién phap tha cong khi lwong cat Weat ( 0,5
m3/ngay dém, trén lwong nay cé thé dung co gi¢i nhv bom phun tia, gau xuc,
bom rudt xoan kiéu Archiméde, ...

Duwéi day 1a mot sé kiéu bé 1ang cat:

L »|
D Motor dien Dap tran hinh loe
it \
D":‘ == Y \
___ — T . H Hugc" ra
________.‘_‘"___'__.--.o L ]
S Bang khudy (néu cin) 1

Hinh 3.5: C4dt
Bé ling cdt nuicc chdy thiang Pinh trin

Péip trin hinh loe h I
Pdy kénh

Hinh 3.5 la mot so dd bé lang cat nuwéc
chdy thang v&i hd thu cat & dau kénh, day
kénh c6 dd déc nguoc i =- 0,01, dd déc cla
hd thu cat khédng nhé hon 45°, cubi kénh la
Ang 1 moét dap tran thanh méng thu hep bén hinh
loe. Dong chady qua dap tran nay giong nhw
chay qua 16, van téc trén méat cao hon dudi.
M6t s6 trworng hop, dé cha dong khdng ché
van téc trong kénh theo y mudn, nguoi ta
; lam moét bang khudy quay tron nhw hinh vé
ANl (bang khudy con lam nhiém vu gat ddy cac
} ¥odn Archiméde chat thai ndi). HO thu cat co thé bo tri mét bo
phan 14y cat nhw hinh 3.6.

Truc guay

Hinh 3.6: B6 phan thu héi cat
bang bom xoan Archiméde
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Vi du 3.3:

(1) Thiét ké mot bé I&ng cat voi Iy lwong nwoc thai 1on phét Qmax = 0,45 m°/s.
Cho thoi gian nwéc Iwu lai trong bé 1a T = 1 phat va van toc chay 1a V = 0,3 m/s.
Bé rébng kénh danla B = 1,50 m.

(2) Xac dinh kich thwoc clia dap tran hinh loe can thiét. Cho chiéu cao tir day
kénh dén dinh tran lIa P = 0,2 m (xem hinh 3.5).

Giai: (1) Tinh toan kich thwdc bé lang cat
Chiéu dai bé lang cat:

L=V.T =03m/is x60  =18m

Dién tich mat cét wot: A= Q_0450 _ 1,5 m?
Vo 03

Chidu sau 16p nuéc: g=2- _1om
B 15

(2) Thiét ké& dap tran hinh loe

Dap tran hinh loe dbi xtrng duwoc bd tri & cudi kénh dan. Pay Ia dang phdi hop
gitra bai toan dong chay qua mét dap tran thanh moéng va mot 16. Loai nay c6 dac
diém 1a khi Q tang gap ddi, thi chiéu sdu dong chay ciing tang gap déi va nhung
van téc dong chay khéng déi:

__ 90 20
(B)(H) (B)(2H)
v&i B 1a bé rong kénh va H = (h + P) 14 d6 sau dong chay.

Tai diém Iwu lwong max, cot nwdc trén dinh tran la:
h=H-P=1,00-0,20=0,80m

Lwu lvgng qua dap tran hinh loe duwgc tinh theo cong thirc:
0=157+2g.C(LH*"*)=75.(1"")

véi  llabé ngang mat nwéc qua hinh loe trén mwe nwdc tran h.
Clahé sg") lwu lwong, C =0,6
g la gia toc trong trwdng, g = 9,81 m/s>.

Tl cong thirctrén Q=0,45=4,173x1x(0,8)°2 > 1=0,15m

Dé xac dinh hinh dang ctia mat hinh loe, ta tinh toan theo tién trinh sau:
Q =4,17 1.Lh"2h

Xem 1.h"?=0,15.(0,8)"? = 0,13 la mdt hang sé;
taco Q=4,17(0,13)h~0,56 h
_ 9
0,56

Lap bang tinh:
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Lwu luvgng PO sau tran Po sau Bé réng Van toc
Q h = Q/0,56 H=h+0,20 | =0,13/h"? V = Q/BH
(m°/s) (m) (m) (m) (m/s)
(1) (2) 3) (4) (5)
0.45 0,803 1,003 0,145 0,298
0.40 0,714 0,914 0,153 0,291
0.35 0,625 0,825 0,146 0,282
0.30 0,535 0,735 0,177 0,271
0.25 0,446 0,646 0,194 0,257
0.20 0,357 0,557 0,217 0,239
0.15 0,267 0,467 0,254 0,213
0.10 0,178 0,378 0,307 0,176

Tw bang tinh, ta lap quan hé h ~ | (cét 2 va 4) cling nhv Q ~ V (cét 1 va 5).

h

Q

Binh trdn

A Pdv kénh \-/)

+ Bé lang cat ngang nwéc chay vong
Loai nay c6 thé ap dung trong trwdng hop Ivu lwgng nudc thai Ion hon 2.000
m3/ngay dém. Loai nay cé wu diém 13 it tén dién tich xay dwng. B& gdm phan
lang, mang vong theo chu vi hinh tron cta b&. O day mang lam khe hé rong
chirng 0,10 - 0,15 m dé cat chui xubng phan chira. Phan chra nay hinh chép cut.
Cat dwoc lay ra bang may bom phun tia. Nguyén tac 1am viéc cta bé loai nay
giébng nhw bé 1ang cat ngang nwéc chay thang.

|

J_I;“H

Hinh 3.7:

.|T.

¥ Bé lang cat nwéc chay vong

3. Ong dan cat ( o

1. TAm phay

<<=
z )

2. Nuwéece ky thuat (cho bom phun)

H 1
6
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+ Bé lang cat c6 suc khi

Bé lang cat loai nay thiét ké theo quan sat chuyén dong cla chét 16ng xoay tron
lam céc hat rén trong chat 16ng tich Iy lai, nhat la cac hat cat cé6 dwong kinh 16n
hon 0,2 mm, th&i gian lwu lai trong bé khoang 2 dén 5 phat tai thoi diém co lwu
lwong cwe dai. HS thu cat dwoc bd tri dwdi day dweng dan chivng 0,9 m dwéi cac
dng thdi khi. Cac 6ng théi khi dwoc dat & vi tri cach day bé chirng 0,45 - 0,60 m.

_::#"'!1 Blude chaiy vio

Cilp kehi e ha
e Ong i

Hinh 3.8: Chuyén déng cutia hat cat trong bé I&ng c6 khi nén

Bang 3.3: Thong sb thiét ké bé I&ng cat véi bom khi nén

Théng sb6 Khoéng ap dung Khoang
chuan
Théi gian lwu lai trong bé tai Q max, phut 2-5 3
+ Sau 7-16 (2,133 - 4,867)
Kich thwée bé, ft (1 ft # 0,3048 m) { + Rong 25 - 65 (7,620 - 19,812)
+ Dai 8-23(2,438 - 19,507)
Tisé Rong : Sau 1:1-5:1 1,51
Tisb Dai: Rong 3:1-5:1 4:1
May nén khi, ft¥/min.ft (# 0.0929 m*min.m) 2-5(0,1855 - 0,4645)

Lwong cat thu, ft*/Mgal (# 0,00748 m®10° m® nwéc) 0,5 - 27 (0,0037 - 0,2019) 2 (0,0149)

Nguén: George T., Franlin L. B., Wastewater Engineering, 1995

Vi du 3.4: Xac dinh kich thwdc bé Iéng cat hoat dong véi bom khi nén cho mét
kénh dan nwéc thai co lwu lwong thai I&n nhat 1a Qmax = 30 000 m*/ngay, thoi
gian chét thai trong kénh ng v&i Qmax 1a 3 phat, chiéu sau dong chay trong bé 1a
H = 3 m. Dung may nén khi v&i cdng suat nén = 0,6 m*/phat.m, hiéu suat n, =
60% dé thdi khi vao bé. May nén khi nay duogc kéo bdi 1 mé-to dién hoat dong
hiéu suat mm = 90%. Cho biét:

- D6 ngap may khuéy 2,5 m

- Tén that cot nwéce tai dng khudy 300 mm, éng khudy daiL =2,8 m
- T6n that dwong 6ng khuay va van khoang 30%

- Gia dién tiéu thy Ce = 0.03 USD/KWh
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Tinh lwong khi can thiét, cong suét khi tai diu ra ctia may nén khi va chi phi tién
dién hang thang.

Giai :

Vé&i sb liéu da cho, xac dinh kich thwéc bé

Lwu lwong kénh max Q = 30.000 m*/ngay ,
Thoi gian leu lai T=3phit=V/Q (VIathé tich khdi nuec thai)

Thé tich khéi nwédc thai trong kénh:

V-TO- 3.phit x 30000.m* / ngay 625 mP nube thai
24.gid x 60.phit ' A (md)

Dién tich mat thoang:

A=K=@=2o,8m2
H 3

Chon mat thoang c6 H (m):I:
bédaiL=85mvabérong W =2,5m:

(8,5x2,5)=21,25m? > 20,8 m?

Q (m’/s)

Xac dinh lvu lwong khi can thiét
Qair = 0,6 m3/phut. m x 8,5 m = 5,1 m3/phut

Xac dinh cong suét:

Tinh cbt ap nuéc

h = (may khuay khi) + (46 ngap may khudy khi) + (tbn that 6ng khudy va van)
h =300 mm + 2500 mm + 30% (2800 mm) = 3,64 m

h = 3,64 x 9790 N/m%m = 35.700 N/m? (1 m &p nwédc & 20°C = 9 790 N/m?)

Co6ng suat may bom khi P:

0, xh _5] X036567°0 ~303.450N.m/60 giay = 5058 Watt (1 W = 1 N.m/s)
un ’

P ~ 5,06 kW

P:

Chi phi bom khi méi thang Cm tir déng co
o= T XCox P _24h1d x30d /mox 0,038 / k. x 5,06kW
n, 0,90

=121.$/mo
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+ Bé lang cat dirng

Phéan thodt trdn

Liv cdtra

Khu tip trung cdt Péu ra

MAT DUNG MAT BANG

Hinh 3.9: Bé lang cat dirng

Bé lang cat ding dwoc xay dwng theo nguyén tac nwoc thai dan theo ong tiép
tuyen v&i phan dwdi hinh tru vao be. Dong chay xoay vong theo truc, tinh tien di
lén. Cac hat cat bi roi don vé day phéu va dugc lay ra khdi bé.

Tai trong clia nwdc thai Ién mat bé c6 thé Iy vao khoang 110 - 130 m*/m2. Téc do
nuwdc chay trong mang thu la 0,4 m/s. Lay th&i gian nwéce lwu ton T = 2 - 3,5 phat.
Toc d6 nwéec dang 1én 3 - 3,7 m/s.
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3.3 BE LANG SO CAP

Bé lang so clp (primary sedimentation tanks) 1a mét trong nhirng tién trinh x& ly
nwéc thai cb dién nhat, nd cé nhiém vu gilr lai cac chéat khéng hoa tan, tréi lo Iirng
trong nwéc thai. Cac chét co thé bi gilr lai trong bé gém:

e Céc chét rén c6 kha nang lang;
e Cac chéat ddu, m& va cac vat lieu ndi khac;
e M6t phan cac chéat tai hiru co.

Theo tac gia Gerard Kiely (Environmental engineering, 1997), néu bé lang so cép
duoc thiét ké va van hanh tét thi cé khodng 50 - 70 % chét ran lo Irng bi gitr lai va
lam gidm 25 - 40 % ham lwong BOD5 trwéc khi di vao viéc xt ly bang phuwong
phap sinh hoc (hinh 3.10).

100
80
Tile % ~l. Chat rin = hine (S5)
chitling = MHT""--.
T
"""" T e S
: | !
20 I 4 e
I
" |sop.4+—" ||
: i
0 20 40 &0 80 100

Téc &8 chay mit (m*/day.m?) SOR

Hinh 3.10: Quan hé gitva tbc do6 chdy mat va ti 1& chat thai rdn lang dong
(McGhee, 1991) (cac duwong dwt nét - - - - - - dung cho vi du 3.5)

Ngudi ta phan biét:

+ Bé ldng so cap hoat déng gidn doan: loai nay ap dung khi lwong nwéc thai it
va ché do thai khéng ddng déu (vi du & xwdng giat 4o quan). Bé loai nay co
nguyén tac hoat déng twong dbi don gian la ta clr viéc x& nwdc thai vao mot bé
chra (xem céach xac dinh cach can bang dong chdy & phan 2.3.5, chwong 2) va
dé nwéc dirng yén trong mot khodng thdi gian nhét dinh (khodng 1,5 - 2,5 gi®),
sau khi dé& cac chét ran lang xubng, ta thdo nwéc ra va cho lwong xa méi vao.

+ Bé lang hoat déng lién tuc: nwéc thai dwoc xa lién tuc vao bé va trong qua
trinh di chuyén cac chat ran lo Ing bj gitr lai. C6 nhiéu kiéu bé loai nay: bé lang
ngang, bé lang dwng va bé lang hinh tron.

Hinh 3.11 va 3.12 1a so' d6 cac kiéu bé lang chi nhat va hinh tron, cac bé nay
ngoai c\ht’rc néng lang bun cgét con thém nhiém vu thu h@t cac chat can van nhw
xang dau, m&, dau nhén, chat déo nhe va cac chat thai noi khac.
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HE thu car Cht odn vin
; T
¥ ks
DDJ‘_'I.E [ [
w11 Bang Kol
w0 E R gat "'r'-—l-- :l: ™
[ Lot I | [ L) ] -
[ LI | DDﬂE I3
4 E
y H&
Ha
thu o thu cdn
SlEch (@) Mt bdng
| Edng gat . H& thu cdn
—+_ 43,
D
Dicing — nAg
wEO
Bdng gat Diong chay
Qng thio cdr doe kénh theo hitdng
déc
(b) W& cd dutng
Hinh 3211 5053 BF LANG HINH CHU NHAT
Eénh dong 1a
Dicing vdo e
— Tifng
dong vdo
(3) Widc bdng
Eé&nh din

chit cdn ven

Chnh khudy
Gifng dong veo

He theo cat
(b) MI5c ot ditng

Hinh 317 50 ©0A BF LANG HINH TRON
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Céc hat chat ran c6 tdc dd lang khac nhau, né phu thudc vao nhiéu yéu tb nhw sb
lwong hat ran, hinh dang, trong lwgng riéng, dong Iwc dong chay va ca nhiét do
nwdc niva. Mot s6 nha nghién ciru vé thay lwe da cd géng xac dinh qua trinh lang
bang mot phwong trinh toan hoc nhung dén nay van chwa cé thé khai quat hoa
dwoc. Dén nay qua trinh 1dng dong hoc thwdng xac dinh bang cach thwc nghiém.
Van téc l&ng cta thanh phan hat Vs c6 thé 14y theo cong thirc:
V=5 (p, - p,)d’ (3-7)
18.u
trong do g - gia téc trong trwong, g = 9,81 m/s?
i - hé s6 nhét ddng hoc (dynamic viscosity), pu= v.p, N.s/m?
(v 1a hé s6 nhét dong lwc - kinematic viscosity - cia chat 1dng, m?/s va
p la trong lwgng riéng - density -, kg/m3)
ps Va pw - lan lwot a khéi lwong riéng clia nudc thai va nwéce tinh
d - dwong kinh hat, mm

HE b3y v3radi

Mitde qua »d I¥ 50 cdp

T CUUOU L ' | dan

<+ . .
-T u.-I' Hf bhuéeh gin | ™
M~ e ¥

Fagr

Sl
L

Iude qua dap mEn

o

N Sin dée bing BTCT

(Z:Jng h=[]

Hinh 3.13: M6t kiéu bé xt ly so' cAp hinh tron
Chi tiéu thiét ké bé I&ng so cap gom:

Lwong chay tran mét thoang (surface overflow rate - SOR) (m®/day/m?)
Chiéu sau l&p nwéc

Déc diém hinh hoc ctia mét bang

Thaoi gian lwu ton thay lwe

Téc d6 nwéc chay qua mot don vi chiéu dai dap tran thanh méng
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Bang 3.4: Céc sb lidu dé thiét ké bé 1ang so cép

Théng sb Khoang bién thién Khoang
chuén
¢ Bé lang so cap trwde tram x ly thi cap
Thoi gian lwu ton, gior 1,5-25 2,0

Lwu lwgng, gal/ft’.day (m*/m?.day)
- Trung binh
- Téi da
Lwu lwong qua 1 don vi chiéu dai dap tran
gal/ft.day (m®m.day)
¢ Bé l&ng so cAp c6 hoan lwu bun hoat tinh
Thei gian lwu ton, gior
Lwu lwgng, gal/ft’.day (m*/m?.day)
- Trung binh
- Téi da
Lwu lwong qua 1 don vi chiéu dai dap tran
gal/ft.day (m*/m.day)

800 - 1.200 (32,56 - 48,84)
2.000 - 3.000 (81,4 - 122,1) | 2.500 (101,75)

10.000 - 40.000 (124 - 496) | 20.000 (248)

1,5-25 2,0

600 - 800 (24,42 - 32,56)

1.200 - 1.700 (48,84 - 69,19) | 1.500 (61,05)

10.000 - 40.000 (124 - 496) | 20.000 (248)

Nguén: George T., Franlin L. B., Wastewater Engineering, 1995

Bang 3.5: S6 liéu thiét ké bé 1ang so' cip hinh chir nhat va hinh tron

Théng sb

Khodéng bién thién

Khoéng chuan

# Bé lang hinh chiv nhat
- chiéu sau, ft (m)
- chiéu dai, ft (m)
- chiéu réng, ft (m) *
Van téc thiét bi gat vang, ft/min (m/min)

¢ B& l4ng hinh tron
- chiéu sau, ft (m)
- dwdng kinh, ft (m)
- d6 dbc day, in/ft (mm/m)
Van tbc thiét bi gat vang can, r/min

10 - 15 (3,048 - 4,572)
50 - 300 (15,24 - 91,44)
10 -80 (3,048 - 24,384)
2-4(0,6096 - 1,2192)

10 - 15 (3,048 - 4,572)

10 - 200 (3,048 - 60,96)

0,75 - 2 (62,5 - 166,6)
0,02 - 0,05

12 (3,6576)
80 - 130 (24,384 - 39,624)
16 - 32 (4,8768 - 9,7536)
3 (0,9144)

12 (3,6576)
40 - 150 (12,192 - 45,72)
1(83,3)
0,03

Nguén: George T., Franlin L. B., Wastewater Engineering, 1995

* néu chiéu rong bé chz nhat lon hon 20 ft (6,096 m) ta c6 thé ding thiét bi gat
nhiéu canh, loai nay cho phép thiét ké chieéu réng bé Ién dén 80 ft (24,384 m) hoac
hon nira.

Nwéc thai cé thanh phan kich thwéc hat nhw bang.

Kich thwéc hat d, mm 01 0,08 007 006 004 0,02 0,01
% trong lwogng hatlang 10 15 35 65 90 98 100
van téc Idng Vs (mm/s) 0,81 052 040 030 013 0,03 0,008
Sb Reynolds, Re 0,08 0,042 0,028 0,018 0,005 0,0006 0,00008

Vi du 3.5: Xac dinh kich thwéc mot bé 1ang so cap hinh vudng dé xi ly 36.400
m3/day nwdc thai voi lwgng chay mat la SOR = 12 m3/ m2.ngay va thoi gian lwu
la 6 gi&. Tinh lwgng thai loai toan bd néu trong lvgng riéng clda nwdéc thaila 1,15.
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036400

»SOR 12

Bé& hinh vuéng L =W =+/3033 =55,072m, |4y tron 56 x 56 m

=3.033m?

Giai: Dién tich mat thoang A

V&i viéc chon bé hinh vudng 56 x 56 m thi lwgng chay mat thyc té SOR' sé la:

sor' =384 _ 14 607 m¥ mZ2.ngay
56 x 56
Chidu sau bd H=V 1=12,033x 2—64 = 2,901 m. LAy tron H = 3,0 m

Kiém tra lwgng chay qua dap tran (Weir overflow rate, WOR):

wor =2 —36490 _ 45 m®/day/m

w

Vi du 3.5: Thiét ké mot bé lang so cap dé loai 60% chat ran lo Irng (SS) véi Iwu
lwong dong nwoc thai trung binh 1a 5.000 m3/ngay so v&i hé sé lwu lwong max la
2,5. Xac dinh mtrc giam ctia BODs.

Gidi: Can cr vao do thi trong hinh 3.10 ta thay, dé giam 60% SS thi téc do chay
trad mé&t s& can 1a SOR = 35 m®*day.m? Ddng thoi gia tri nay cling d&n dén giam
32% BOD:s.

100
80
Tile % ~J]_ »~— Chétrinlzhine (55
chitling 60 ‘H‘:
: \\"‘-—-
40 ___“:__‘_
20 : A
i
| BOD: !
| A
0 20 40 &0 80 100

Téc &4 chay mit (m*/day.m®) SOR

Q 5000

= =143 m?
SOR 35

Dién tich mat thoang: 4, =

Chon bé tron cé dwong kinh 13,5 m va chiéu sau bé 1a 3m.
Thé tich bé : V =143 x 3 =429 m3

Viw _ 429.m° x 241

= =2.06h
QO  5000.m° / m*> .ngay

Thoigianlwutdn: 7=

Tai lwu lwong max: SOR = 25;753000 =87m® day.m?.

V&i SOR = 87 m3/day.m2, tra lai do thi hinh 3.10 ta xac dinh dwoc mc loai thai
SS la 38% va BODs giam 20%.
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3.4 BE THU DAU, BE THU M&

Dau m& trong nuwdc thai tr cac nha may loc dau, xwéng siva chiva xe ¢, xi
nghiép ché bién thwc phadm gia suc, ... 1a cac chat déc hai cho méi trwéng sinh
thai. Céach tinh toan kich thwéc va két cau hai loai bé thu dau va bé thu mé& thi
twong tw.

Déi v&i cac chat can van ndi duwoc trong nwéc nhw dau (co kich thuwéc hat khodng
0,1 - 0,08 mm) va m& (co kich thwdc hat Ién hon 0,1 mm) thi tdc do ndi 1én Umin
cua hat sé dwoc xac dinh theo cdong thirc Stokes:

U =Bl LTl (o) (3-8)

18 7

trong do : d - dwdng kinh hat dau, cm

Pn, pd - 180 lLot 13 trong long riéng cta nwoc thai va dau, g/cm®

u- d6 nhét clia nwée thai, & 20°C co thé 1ay p = 0,01 g/cm®.s

Chiéu dai cta bé thu dau cé thé xac dinh theo cong thirc:
v

L h (m) (3-8)
trong do : Vit - téq do tinh toan cua dc‘)ng chay

h - chiéu sau cong tac cua bé

a - hé sb chay réi theo quan hé gitra v/Umin, c6 thé lay theo

L=a.

Vit/ Umin 20 15 10
o 1,75 1,65 1,5

Néu xay va van hanh tét, co thé thu hdi 97 - 98% lwong dau trong nuéc thai.

Vi du 3.6:

M6t nha may loc dau xa c6 kénh nuéc thai trén 1an véi dau can voi lwu lwong thai
220 I/s. Ham lwong dau trong nwéc thai la 5.000 mg/l. Cho biét hat diu c6 dwdng
kinh d = 0,008 cm, & nhiét dd 20°C, trong lweng riéng ctia dau 1a py = 0,87 g/cm3,
nwéc thai p, = 1 g/cm®, dd nhét ciia mdi trwdng nwéce thai 1a p = 0,01 glem®.s. Ti
s6 van tbc dong chdy ngang trong bé va van téc néi téi thiéu la vi/Umin = 10. Yéu
cau xac dinh kich thwéc bé thu dau.

Gidi : Tdc do ndi lén cta hat dau:
1-0,87

981 2 L= P 98T 6082 1087 6 465 cmis = 0,00465 mis

Umm
18 P 18 0,01

V6i v/ Umin = 10, ta c6 hé s6 chay réi o = 1,5
Van toc tinh toan v¢ = 10.Umin = 0,465 cm/s

Mat cat wot bé thu dau:
Q__02 48 m?

v, 0,00465

Thanh gat dau thuong co chiéu rong 1,2 - 1,5 m. Chon 4 thanh, chiéu rong bé thu
dau lay la B = 6 m, 4 ngan. Khi dé chiéu sau cong tac ctia bé la:
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Chiéu dai cua bé thu dau:
Vtt

L=aqa. h=15x10x2=30m

min

Dung tich bé thu dau:
W=B.Lh=24x30x2=1.440m3

Thoi gian lang nwéc thai trong bé thu dau:

gL 230090 467 59 phat # 1 gior 47 phut
v, 0,465x 60
3.5 BELOC

Lé Anh Tuén

Nguwodi ta cé thé dung cac hat san séi, cat, than ... dé loai bd mot phan cac chét
rén lo Itrng clia nwéc thai va lwgng BOD trwdc khi cho qua cac cong trinh xi ly
sinh hoc hay hoéa hoc khac. Bé& loc thdm hay bé loc nhé giot (percolating hay
trickling filters) 1& mét trong cac hinh thirc loc ¢ dién véi dang hinh hép tron | hinh
chi¥ nhat bang bé téng hoac thép chira séi, da voi (cd dwdng kinh hat khoang 25 -
100 mm). Kich thwéc cac bé thudng vao khoang 1,0 - 2,5 m theo chiéu sau va cd
dwong kinh khodng 5 - 50 m, day bé 1a cac tAm lwoc dé thu héi nuwéc thai da qua
xt ly bé loc thAm. Gan day bé c6 moét 16 nhd théng khi. So' dd bé nhw hinh vé.

Nudc thal dude phun ra 0if tay quay Gian phun quay

MNuigic thai

L3 h&nho ddv be

Hinh 3.14: So dd mot bé loc thdm

Céc yéu td anh hwdng dén viéc xt ly va thiét ké bé loc:

e Thanh phan va kha nang x{& ly cla nwéc thai;
Loai vt liéu loc va bé day 16p loc;

Tinh dan tai thay lwc va hiru co;

Ti s6 quay vong va sap xép nuwéc thai;

Nhiét d6 nwdc thai;

Sw van hanh cla hé théng phan phdi nuéc thai

BE thép hoic
BICT
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Bang 3.6: Céac dac trung cla bé loc nhd giot

Déc trwng thiét ké (van toc) Thdp  Trung Cao Ratcao  Loctron
Loai véat liéu loc Soi Soi Soi Plastic Plastic/ Soi
Tai thay luc (x 1000 m¥m?2 ngay) 10-40 40-100 100-400 150-900 600 - 1800
Tai hiru co (kg BODs/m®. ngay) 1-3 3-6 6-12 <30 >20

% BOD bij loai kher 80 -85 50-70 40 - 80 65 -85 40 -85
Nitrat hoia Cé Mot sb Khéng it Khéng

Nguén: American Water Works Association (AWWA), 1992

Nhiét d cua dong nwdc thai cang cao thi hiéu qua loc cang Ion. Cong thire kinh
nghiém sau cho thay quan hé gilra hiéu suat bé loc va nhiét dé nwéc thai:

E=E,d™ % (3-9)

trong dé:  E;- hiéu suét bé loc & nhiét do6 nwéc thait °C
Ezo - hiéu suat bé loc & nhiét d6 nwoc thai 20 °C
a - hang so thyc nghiém, a = 1,035

Théng thwdng, gian phun nwéc thai quay véi van tde 1 vong/phit véi lvong nwéc
thai phun ra mdi dot khodng 30 giay. Néu tan suat phun I&n hon 30 giay thi phai
diéu chinh gian quay cham lai nham gidm sw vwong vai bui nwédc thai va vi trung
trén mat bé. B& loc c6 kha nang lam gidm lwong BOD. Tuy nhién hiéu suét cla
viéc gidam BOD tuy thuéc rat nhiéu vao thanh phan va dd ddéng déu cua vat liéu
loc. Hai cong thirc kinh nghiém sau dé tinh toan hiéu suéat giam BOD cua bé:

= Theo M6 hinh cla Hoéi ddng Nghién ctu Québc gia (The National Research
Council, NRC) clia My, 1948:

100
E= % 3-10
1+ 0,448~W I VF ( )
trong do: E - hiéu suat gidam BOD (efficiency of BOD removal) cia bé loc

W - lwgng BOD vao (influent BOD), kg/ngay

V - lvgng loc thai (filter removal), m3

F - hé sb hoan lwu (recirculation factor) = (1+R)/(1 +0,1R)?
R = Qr/Q = lwvgng hoan lwvu/lvgng nwéc thai

Lwu y: + Cé thé thay W/V bang L véi L 1a lwong tai BOD (g/m® mdi ngay)

+ Theo Kriengsak Udomsinrot (AIT, 1989), hé sb thwc nghiém 0,448 cla
My c6 thé thay bang 0,014 trong diéu kién ap dung & Ddng Nam A do diéu kién xt
ly loc thai viing nhiét d&i cao hon cac ving én déi, dan dén hiéu suét cao hon.

2 Theo Cam nang Md hinh Thuc nghiém Anh qudc (The British Manual of
Practices Model), 1988:

L _ ! _
L, - [l +Ka'™ (A.S'" /Q" )J

(3-11)

trong do: L4 - lwgng BOD vao, mg/l
L, - lwgng BOD ra sau khi da xt ly, mg/l
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K -hésbloc (K =0,02 v&i san séi, = 0,4 v&i plastic)

As™ - dién tich mat thAm (media surface area) va hé s6, m*m?

(m = 1,41 v&i san séi, = 0,73 v&i plastic)

Qn - téc d9 tai khdi (volumetric loading rate) va hé s6, m*m?>.ngay

(m = 1,25 v&i san sdi, = 1,4 v&i plastic)

a- hé sé nhiét do (= 1,111), t - nhiét dd ctia nwéce thai, °C

Vidu3.7: Nuwdc thai d6 thi cho s6 liéu sau:
Lwong BODS5 ban dau = 360 mg/
Tiéu chuin BODs ddi héi = 25 mg/l

Lé Anh Tuan

Dan sb twong dwong (PE) = 20.000 nguoi véi lwong thai 225 I/ngudi.ngay

Nhiét dé nwéc thait = 20 °C

Xac dinh thé tich mot bé loc nhé giot don véi vat liéu loc 1a san séi, néu ti sé hoan

lvu R la 1:1 va 2:1. St dung phuwong trinh NRC.

360 - 25

360
Vé&i R =1:1 =1, st dung phwong trinh NRC:

Gidi: Hiéu suét giam BOD yéu cau:  E = =93%

Hé sb hoan Iwu:
1+ R 1+1

T(A+01R)>® 140117

b

Lwong tai BODs ban dau:
W =20.000 x 225 x 360 x 10-6 = 1620 kg/ngay

Phuwong trinh NRC:
100 100

E= =903 =
1+ 0,448 W | VF 1+ 0,448.,/1620/V (1,65)
-> V =34.793 m3

Néu hiéu suéat hivu dung 1a 80 % thi V' = 34.793/ 80% = 43.491 m?

V6iR=2:1=2
Hé so hoan lwu:

Fe 1+R2= 1+2 2=2.083
(1+0,1R) 1+0,1x2)

Phuwong trinh NRC:
100 93 100

1 0448WIVE  1+0,448.,/1620/7(2,083)
2 V=26550m°

Néu hiéu suét hiru dung la 80 % thi V' = 26.550/ 80% = 31.212 m®
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Chon n = 10 bé loc hinh tron véi kich thwdc: sau h =2,5 m, dwdng kinh D =40 m.

2 2
Kiém tra: v, =n.(ﬂlj .h):IOX(MXLSJ:MAM m?® > 31.212 m? (thda).

Vidu 3.8: Cho BODs ctia nwéc thai Weop =200 mg/l

Lwong nuwéc thai WW = 1.400 m®ngay

Thé tich bé loc nhd giot V¢ = 16.000 m°

S dung bé loc nhd giot van téc thap, khéng cé hé théng hoan lwu.
Xac dinh hiéu suét loc hé thdng trong diéu kién nhiét d&i va lwong BODs loai bd.

Giai: Tinh lwgng tai BODs
WW xW,,,, 1400.(m’ / ngay) = 200.(mg /1)

I = - =17,5g/m>.nga
v, 16000.(m*) gm -ngay
Hé sb hoan Iwu
- TR | ViR =0 (khong c6 lrong nuec thai hoan lu)
(1+0,1R)
Hiéu suat bé loc trong diéu kién nhiét doi :
100 100

= = = 84,41 %
1+0,0144L/F 1+0,0144/17,5/1

Lwgng BODs loai thai:
Effsop = (1 - E).Wgop = (1 - 0,8441) x 200 = 31 mg/
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Chwong @

CONG TRINH LAM SACH NU'O'C THAI DU'O1 DAT

--- 000 ---

4.1 CONG TRINH NHA VE SINH

4.1.1 Khai quat

Con nguo’l va gia suc ludn ludn tao ra chéat thai tw chinh minh, chad yéu la phan va
nwoc tiéu. Cac chét thai ngwdi va gia suc 1a ngudn mang nhleu vi trung mang
mam bénh (germs) nhw tiéu chay (diarrhoea), dich td (cholera), thwong han
(typhoid) ho&c viém gan siéu vi loai A (hepatitis A), ..., ngoai van dé gay mui hoi
khé chiu va mét thdm my. Hinh 4.1 cho thay cac duwéng di cia bénh tat do 6
nhiém vi khuan tir chat thai nguoi.

CHAT THAI NGUCE VA VAT NUOI
© 6 9
) 4 &

¥ L 4

NGUON NUGC |RAU CAI CON TRUNG TAY NGUCK

g’ﬁ Tva Y3 W g

NUOC UONG THUC PHAM
— ——— %
Té 1@!
L 4
CONG DPONG DAN CU

K

Hinh 4.1 : Puwdng di cta sw lay nhiém bénh tat tir chat thai con ngudi va gia suc

Vi vay, cac chat thai nay can phai c6 cong trinh tiép nhan va xt ly tai chd trwdc
khi cho vao hé thdng chung. Cac hd xi gia dinh hay tap thé tré thanh moét nhu cau
khong thé thiéu trong mot x& hoéi hién dai va van minh. Bang 4.1 cho thanh phan
chét thai nguoi.
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Bang 4.1: So sanh thanh phan héa hoc clia phan, nwédc tidu clia ngwdi va gia slc

L AL b Ham lvgng theo % trong lvong
Loai chat thai P,Ox K,0 N
Phéan heo 0,45-0,6 0,32 -0,50 0,5-0,6
Nuwéc tiéu heo 0,07 -0,15 0,2-0,7 0,3-0,5
Rac thai sinh hoat 0,60 0,60 0,60
Phan chudng heo 0,25 0,49 0,48
Phan nguoi 0,50 0,37 1,00
Nwéc tiéu nguoi 0,13 0,19 0,50
Phan I&n nwéc tiéu nguoi 0,20-0,4 0,2-0,3 0,5-0,8

(Ngudn: Nguyén Bang Birc, Pang Brc Hivu (1968), Bui Thanh Tam (1984)
trich béi Tran Hieu Nhué, 2001)

4.1.2 B6 tri Nha vé sinh
O cac vung ndng thon, noi co dién tich rong rai, kinh phi va vat liéu xay dwng kho
khan, nha vé sinh thwo’ng bd tri bén ngoai nha &, mang tinh cdong déng (cho 1

hoac vai néng hd s dung chung), cu trac don glan nhwng de dam bao yéu ciu
vé sinh méi trudng, mot sd khodng cach téi thiéu & hinh 4.2 can dwoc tham khao.

NHA J NGUON SONG

A
#‘m >30 m

GIENG NUGC

CAC NGUON NUGC KHAC

MUC NUGC NGAM
(tAng trén)

Hinh 4.2 : Khoang cach téi thiéu tham khao khi bd tri hd xi cong cong & vung
néng thon

Nha vé sinh nén bb tri noi thap nhét, can cach xa giéng va cac nguon nwéc khac
it nhat 30 m, huéng chay cia nuéc ngam phai chay theo hwdng tir gieng dé ho xi
dé tranh nwdc thai ngudi chdy vao giéng. Day hé xi phadi cao hon muwc nuéc
ngam tang trén. Lvong phan théi tinh trung binh cho méi nguoi a 0,06 m*/nam.
Hé xi danh cho mét gia dlnh trung binh tir 4 - 6 ngwdi trong 5 ndm, can co khi
tich khoang15m3-18m (daoséu 1,5-1,8m+0,5m, day rong 1 x 1 m) Néu
c6 diéu kién nén xay thanh xi mang - gach ngan mét phan nwéc phan tiéu thAm
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vao dat. Mot sb ho ndng dan co thé st dung chét thai ngwdi da hoai dé lam phan
bén cho cay tréng (tuy nhién cach nay khéng dwoc khuyén khich vi cé thé gay
nhiém ban dat va lay lan giun san, vi khuan), hd chiva chét thai cé thé dan dén
mo6t hAm O biogas thi tot hon (vira cé chéat dbt, vira cé thé tan dung phan bon,
nudi ca, ...). Nha vé sinh c6 thé xay dwng theo nhw mét kiéu nhw hinh 4.3.

=y
Ong PVC
théng khi
Cifa
ra vao
Thiing mik
Ha BIOGAS
O E
Thing misc  Bé xi ngdi x6m Hé chuia
Cifa ra vao I
£ T
. Y =' Bé muidc Ong din i O Héd

———— M= @"3’4'_:’:_'..—_':_;:_':_'_—_'_:'_:*:_':_':-;z. Fr-"{lTB—-— e

Biogas

Hinh 4.3 : M6t kiéu nha vé sinh don gidn vang néng thén

Thong thuwerng & cac dé thi, nha vé sinh (bao gdm trung ché tam rira, chd tiéu, chd
xi, ...) phdi gan noi & va lam viéc va dwoc bd tri & vi tri thuan loi, mét phan nham
tiét kiém dién tich dat dai, mot phan dé tién viéc di lai. Cac chat thai cla nguoi
phai dwoc dong nwéc cé ap lwec manh tdng xudng cac bé tw hoai hodc bé phan
hay.
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4.1.3 Phan loai nha vé sinh ]
Co6 3 dang chinh dé chon Iwa khi quyét dinh xay dwng nha vé sinh:

Bang 4.2: Phan loai nha vé sinh theo nguyén ly x& ly phan

Dang Nguyén ly Tinh chéat
nha vé sinh xt ly phan Uu diém Nhuwoc diém
Vi khuédn yém khi | e Sach s&, gon gang, | e Chi phi cao.
sé phan huy cac khéng hoac it gay e Khong thé dung
chét thai nguoi ro ri mui hoi nwdc man va
sau mot thoi gian | e Thich hop cho nwée phén dwoc
Tw hoai trong bé ty hoai. nhirng viing dat vi cac loai nuéc
cao, dat phu sa nay khéng gitp
nwéc ngot. cho phan tw hoai
duoc.
Chét thai thdm e Thich hop cho cac | e C6 thé anh
qua cac tang dat vung dat thAm nwéc |  hwéng phan nao
va tw lam sach tbt nhw cac viing doi véi nén dat
cao, vung doi nui, noi dat nha vé
Tw thadm vung giébng cat ven sinh.
bién
e Duwoc UNICEF dé
xuét xay dwng kha
nhiéu noi kho han.
Dang nay khong | e Ré tién e Khong dwoc vé
dung nuarc, « Phan nguoi sau sinh va thAm my
thwong dung tro mot thdi gian G trén | ¢ C6 mui hoi
bép, tro trau hodc | vé&itrobép cothé | e Néu khdng che
cat min dé phu lap | dung dé lam phan day can than,
Dang khé phan. bon cho cay tréng. rudi cé thé dén
Co thé thiét ké aé sinh san.
phan va nuéc tiéu
di dén nhirng
thung chira riéng
biét.

Khi xét dén viéc co hay khong sw chuyén van phan di noi khac két hop vai kha
nang c6 hodc khong cé nwéc dé ddi cau thi ta cod thé theo sy khuyén cao & Bang
4.3 vad.l4:

Bang 4.3 : Phan loai bé thai lién quan dé sy dung nwéc va van chuyén phan

C6 sw van chuyén phan

Khéng van chuyén phan

Cé6 dung nwéc

1. Xay dwng nha vé sinh
loai ¢6 nUt nhan xa nuwéc
ndi v&i hé théng dan thoat
nuwéc

3. Xay dyng loai nha vé
sinh ¢ nat xa ndi hé chira
phan hodc ao ca hodc hdm
biogas

Khéng dung
nwéc

2. Xay dwng Iqai nha vé
sinh v&i loai hd xi thung

4. Xay dL_Pr)g loai nha vé
sinh v&i hd U phan
compost
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Bang 4.4: C4c hinh thirc chuyén phan

Hinh thirc van chuyén Dic diém
e Van chuyén phan bun bang xe hat
- ham cau
e Phu hop v&i cac vung db thi va ven
de, thi trén
e Chi phi cao

e V& sinh tét

¢ Van chuyén phan béng cong lao

- dong (ngudi cao va xe day)
e Phu hop véi vung ndng thén va
ﬂ [OT%7 vaing nui, noi khan hiém nwéc
o Tiéet kiém phan bon
e Thiéu vé sinh

e Van chuyén phan bang thing

e Phu hgp v&i vang ndng thon va
vung nui, noi khan hiém nuwéc
s e Tiét kiém phan bén
M e Thiéu vé sinh
U X

e Van chuyén phan bang thung dang

=) co gidi

e Phu hop véi vung ndéng thon va
thanh thi

e Co6 thé lam phan bon

e Vé sinh & mlrc d6 vira

Phan biét bé tw hoai theo két cau:

Bang 4.5 : Phan loai bé thai theo két ciu

Loai bé S6 ngudi st dung Dung tich

Bé tw hoai 2 ngén 15- 20 3.000 - 4.000 lit
Bé tw hoai 3 ngén 20 - 50 4.000 - 10.000 lit
Bé& tw hoai nhiéu (> 3) ngan > 30 1.000 lit/ngu®i
B& phan hiy 4 -200 1.000 lit/nguoi

Ngoai ra nguwoi ta con phan loai theo kiéu nha xi cé hay khéng sw chia tach phan
va nwéce tieu cho cac muc tiéu xi ly va str dung khac nhau.

Néu xem xét dén viéc van chuyén, x& ly va tai s dung phan thi c6 thé theo so' do
hinh 2.2 sau. Quan hé nay la mét phan cta mé hinh canh tac sinh thai khép kin
VACB (Vuwon - Ao - Chudng - Biogas) & néng thon.
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HO Xi Nguwoi
A
*
v v v
Khong dung nwéc Dung nuoc Xuéng ao, ho *

=

2 ! )

E Ham Bé chira phan/
= c0 dinh Bé tu hoai

Xe bo
chuyén phan

Xe hut
ham cau

VAN CHUYEN
& XULY

v

Tudi, bén rudng
3 Q / Trong co
Da< Nudi trau,
2=
=
Thuc phé‘im Ii
Hinh 2.2: M6 hinh VACB lién quan dén viéc st dung hé xi
Ghi chu:

* Nha xi thai chét bai tiét xuéng ao hé (nhw nha xi ao cé), trong mot s6 phan loai,
duwoc xem la loai nha xi khbng dung nuorc.

4.1.4 Bé tw hoai

Bé tw hoai (septic tank) thuwong dugc thiét ké theo dang hinh tron bang céac cau
kién Iap ghép san, mét s6 noi co xu huo’ng xay theo hinh chi¥ nhat (hinh 4.4). Can
lwu y rang, bé tw hoai khac bé Iang & ché la nwdc thai khdng chay lién tuc vao bé
tw hoai nén tinh 6n dinh thay lwc khéng &ng dung duorc.

Ong thai
nwéc ra

Ong nhan
phan va

nwée tidu PHAN NUGC

Hinh 4.4: Két cdu ham chira phan va nudc tiéu
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4.1.4.1 Kich thwéc bé tw hoai

Qui md xay dwng nha vé sinh dwoc hiéu 1a dung tich can thiét cta hé chiva phan
hay kich thwéc hd chira, dung tich chira ciia nha vé sinh tuy thudc vao 3 yéu tb:
murc thai cla tirng ca nhan (ngwdi 16n hodc tré em), sd lwong ngudi str dung nha
vé sinh va thoi gian st dung (thoi gian phai hit sach ham cau). That s, kho co
the xac dinh chinh xac dung tich nay, né mang tinh gan dung, viéc tinh toan thién
vé an toan, nghia |a két qua du thira so v&i nhu cau thuc té.

Thé tich hd chra phan c6 thé xac dinh theo (Kalbermatten et al., 1980):
e Né&u kich thwéc hd chira nhd hon dé sau 4 m:

V=Ad=133xC.P.N (4-1)
e Néu kich thwéc hé chira I6n hon d6 sau 4 m:
V=A.(d-1)=C.P.N (4-2)
Trong dé: )
\Y; thé tich hé chra phan (m®)

C murc thai phan (m®ngwdi.nam). LAy theo bang 4.6.
P s nguoi st dung (ngudi)
N = thoi gian sir dung (nam)
A
d

€s01

= dién tich méat cat ngang hd dao (m?)
= d6 sau hd dao (m) . )
Hé s6 1.33 dwoc xem la hé so gia tang an toan 30% cho thé tich ho chira phan.

Bang 4.6: Mtrc thai phan theo m*/ngudi.ndm

H6 chira wét H6 chira kho
Dung nwdc dé riva | Dung gidy dé chui | Dung nwéc dé riva | Dung gidy dé chui
sach hau mén sach hau mén sach hau mén sach hau mén
0.04 0.06 0.06 0.09

(Ngudn: Kalbermatten et al., 1980)

Vi du 4.1: (theo tai liéu ESIC, Bangkok, 1987)

M6t gia dinh 6 ngwdi can mot hd chira chi phi thap. Déat trong khu vuc la loai dat
c6 dd thAm rat thuan loi va én dinh. Muc thiy cép la 7 m dwdi mat dat. Xac dinh
kich thwéc hé chira phan cho yéu ciu s dung 10 ndm trong 2 trwéng hop: hd
hinh tru tron va hé hinh khéi chi nhat. Lwu y réng gia dinh dung nwéc dé riva hau
moén sau khi di tiéu.

Giai: Theo cong thirc (4-1):
Y =1,33xC.P.N=133x0,06x6x10 =48m>

e Hé chira phdn néu lam theo hinh tru tron, dwéng kinh hinh tru thuéng
dwgc chon vao khoang 1,0 - 1,5 m. Chon dwdng kinh 1,25 m thi d6 sau cla
h6 chira phan la:

Thé tich hd

D0 sau clta ho chira phan . (4-3)
Dién tich chung quanh ho hinh try

_ 3.1416

x1,25° =1,23 m?

Dién tich chung quanh hb %xD2
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Do sau cta hd chiva phan =

2

Bang 4.7 va 4.8 la bang tinh thé tich cho cac hé chira khé (h6 xi khong déi nuérc)
va ho chtra wét (ho xi cd déi nwéce) theo cong thire 4-1.

Bang 4.7: Thé tich hb chira khd

Sé nam Thé tich (m®)
st dung Sb ngudi str dung Sé nguoi st dung

(ndm) | Dung nwéc dé riva sach hau moén | Dung gidy dé chui sach hau mén
4 6 8 10 12 4 6 8 10 12

128 192 1 256 | 3,20 | 3,84 | 1,92 | 2,88 | 3,84 | 4,60 | 532

192 {288 | 384 | 460 532 | 2,80 | 420 { 532 { 6,40 | 7,48

256 { 3,84 i 484 | 580 667 | 3,84 | 532 | 6,67 { 820 | 9,64

3,84 | 532 | 6,76 | 820 | 964 | 532 | 7,48 | 964 | 11,8 | 13,96

4
6
8
10 320 4,79 | 580 | 7,00 | 820 | 460 | 6,40 | 820 { 10,0 { 11,8
12
15

460 | 640 | 820 ;| 100 | 11,8 | 6,40 | 9,10 | 11,8 | 145 | 17,2

(Nguoén: ESIC, Bangkok, 1987)

Bang 4.8: Thé tich hb chira w6t

S6 nam Thé tich (m®)
st dung S6 nguwdi str dung S6 nguwdi sir dung
(n@m) | DUng nwéc dé riva sach hau mén | Dung gidy dé chui sach hau mén
4 6 8 10 12 4 6 8 10 12
4 0,85 128 { 1,71 | 213 | 256 | 1,28 | 1,92 | 256 | 3,20 | 3,88
6 1,28 | 1,92 2,5 3,20 { 3,83 | 1,92 { 2,88 | 3,84 | 460 | 532
8 1,71 | 2,56 | 341 | 420 | 484 | 256 | 3,84 { 484 | 580 | 6,76
10 2,13 | 3,20 { 4,20 { 5,00 { 5,80 | 3,70 | 580 | 580 | 7,00 | 8,20
12 2,56 | 3,84 | 484 | 580 | 6,76 | 3,84 | 6,76 | 6,76 | 8,20 | 9,64
15 3,20 | 460 | 580 | 7,00 | 8,20 | 460 | 8,20 | 820 | 10,0 | 11,9

. ) ) (Nguén: ESIC, Bangkok, 1987)
Bang sau cho thé tich hd chra phan theo mat cat ngang va chiéu sau, tinh theo
cbng thic 4 - 2.

Bang 4.9: Thé tich hd chira phan theo kiéu va kich thuéc

Kiéu va kich | Chiéu Thé tich h6 chiva phan (m°)

thwée L sau—> | 1,0 | 15 | 20|25 | 30 35|40 | 45 | 50
Hinh tron, ® 1,00 m 0,785 | 1,18 1,57 1,96 | 2,36 | 2,75 | 3,14 | 3,66 | 4,18
Hinh tron, ® 1,25 m 1,23 1,84 | 245 | 3,07 | 3,68 | 4,29 | 491 5,71 6,53
Hinh tron, ® 1,50 m 1,77 | 265 | 3,53 | 442 | 530 | 6,18 | 7,07 | 822 | 9,40
Hinh vuéng, canh 1,00 m 1,00 1,50 | 2,00 | 250 | 3,00 | 350 | 4,00 | 466 | 5,32
Hinh vuéng, canh 1,25 m 1,56 | 2,34 | 3,13 | 3,91 469 | 547 | 6,25 | 7,28 | 8,31
Hinh vuéng, canh 1,50 m 225 | 3,38 | 450 | 563 | 6,75 | 7,88 | 9,00 | 10,48 | 11,97

(Cac 6 bdi dam trong bang trén la dung cho vi du 4.2).

(Nguén: ESIC, Bangkok, 1987)
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Vidu 4.2: (theo tai liéu ESIC, Bangkok, 1987) ]
Nhuw vi du 4.1, dung bang tra dé xac dinh thé tich va hinh dang ho chira.

Gidi: Tra bang 4.7 cho hé xi khd, v&i 6 nguwdi trong hd va st dung hé chira 10
nam, ding nwdc dé rira hau mon, ta dwoc thé tich thiét ké 13 4.79 m®. St dung
bang 2.6 vai thé tich 4.79 m®, ta c6 cac chon Iwa cac kiéu hd chira sau (xem cac &
boi dam, chon s gan 4.79 m®, nghiéng vé an toan):

Hé tron: dwong kinh 1,25 m x chiéu séu 4,0 m

Hé tron: duong kinh 1,50 m x chiéu sédu 3,0 m

Hé vubéng: canh 1,00 m x canh 1,00 m x chiéu sau 5,0 m

Hé vuéng: canh 1,25 m x canh 1,25 m x chiéu séu 3,0 m (thé tich hoi hut)
Hé vuéng: canh 1,50 m x canh 1,50 m x chiéu séu 5,0 m

Ta cling c6 thé st dung toan dd sau (hinh 4.6) dé& xac dinh thé tich hd cha:
e Doan OA - Thoi gian s&r dung (nam)
e Doan OB - Mtrc thai phan (m® /ngudi.ndm), 1y & bang 2.3.
e DoanOC - Thé tich hd chira (m?)
e PoanDE - S6 ngudi st dung (ngudi)

w&i str dung (ngwoi) —

<
e
-
: { |
A L N, | .10
| | | | | = | | | | 1 A\
0 2 4 6 810 12 14 16 18 20 Dooo 006 004
Sb nam st dung (ndm) — Mtrc thai phan (m*/ngudi.ndm) T

Hinh 4.5: Toan d6 xac dinh thé tich h6 chira phan
(Ngudn: ESIC, Bangkok, 1987)
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Vi du 4.3: Dung vi du 4.1, st dung toan dd dé xac dinh thé tich hé chira phan.

Giai:
1. Chon diém C. Tlr bang 4.6, mtrc thai phan la C = 0,06
Chon diém P, 1a sb ngwdi st dung, vi du nay |a 6.
N6i CP dé dwoc diém T trén doan OB.
Ké dwong ndi 2 diém A va T dwoc doan AT.
Chon diém N, Ia sb nam thiét ké, & day la 10 nam.
T diém N, kéo thang 1én gdp doan AT, tir diém giao, kéo ngang qua doan
OB, diém cét trén doan OB la thé tich thiét ké: # 4,8 m>.

R o

Theo nghién clru cua Vién Pasteur Nha Trang, dé wéc tich thé tich ngan chira
phan & qui md gia dinh, c6 thé dung cong thirc kinh nghiém sau (Dwong Trong
Phi, 2003):

Thé tich ngan chira V (m®) = S6 ngwi trong hd x 0.04 (4-4)

Céng thire nay ciing twong déi phu hop véi mirc thai phan theo sé liéu & bang 2.3
cua Kalbermatten et al. (1980).

4.1.4.2 Két cau va van hanh bé tw hoai

Chiéu sau nwéc trong bé tw hoai 1y khodng chirng 1,2 - 2,0 m. Lwu y can bé tri
twdng chan gitra cac ngan nham gil lai cac chat can & day va ngén cac vang bot
ndi & phia trén mat nwédc. TAm ngén chi T phai dat ngap trong nwéc it nhat 300
mm va nhd 1&n khdi mat nwéc 200 mm. Trén nap bé tw hoai can cé nap day nhd
dé huat can (hat hdm cau) thuwong ky (khoang 3 - 5 nam). Cac hdm vé sinh ty hoai
phai c6 dng théng khi dé thai cac khi hydrogen-sulfide (H2S), carbon-dioxite (CO,)
va methane (CHy) tranh &n mon pha hoai ciu kién bé téng cbt thép cla bé.

Nip hé bing inox hoac BICT —— Ong théng khi
Niép bé chnia / S
T%Fn Hg Mat dét
£
Ong vao [ — AT
bé _, ,—L-l— ) o =T ./-L_,_ Ong ra

\-"‘ﬁl--l-""'-|l B E bdi tha

S 5 -] Thanh bé béng BICT

Hinh 4.6: Bé tw hoai 2 ngan kiéu hinh khéi chi¥ nhat
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Ban vé clia L& Anh Tuén L Ong thang khi 4
Bai hoc Cén Tha, 2004 Map day o 1
ding dé hit ham cau PR 1

\ @ing ndi bé xi .

Tam day bé-tdng cot thep
day 8-10 cm, mac 140

P4 4 x B & din than

Cira I
thing “khi
1

Than céy

Cing x4 tran
r &

Mgdn khde moi

Tam dale BTCT cb
khoét 1a & day

Hinh 4.7: Bé tw hoai 3 ngan kiéu hinh khéi chi¥ nhat

A Ong théng khi

..‘-'L_‘-l_-_ ____l-__ . S I =300
1 =
:uT aoa-f-t--a
2135|1000
1200 - 2000 - D_,i -
/ za6t 230 | itlachitu sdun misk)
{ldch thifdc theo mum)

Thifhe oirf cin & ddv v nofin vane ndi & trén

Ngin thd 3
{loc, kit va that)

Mginthd 1 San =01 vd than hoat tinh
(ngAn chufa)

Ngdn that 2

ilgc gan)

Hinh 4.8: Mot kiéu bé tw hoai 3 ngan hinh tron
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Dbi v&i bé tw hoai 2 ngan, dung tich clia ngan thir 1 khéng nhd hon 2/3 dung tich
clia ca bé, con dbi voi bé tw hoai 3 ngan, dung tich cia ngan thé 1 bang 1/2 dung
tich bé. D& tranh lang cédn, dwong 6ng dan nwéc thai ra téi bé phai dat nghiéng
véi do déc > 1:50. Bdi voi cac dwdng 6ng dan qua dai, can dat giéng kiém tra.
DPéi v&i dwdng b6ng thoat nwdc thai ra khdi bé, cé thé dat duworng éng cé d6 dbc
nhd hon, khodng 1:100 dén 1:50.

Ngoai ra, nham can cac cac chat khi trong bé xam nhap vao cac ong ra chir T
mang theo cac chat thai lo Irng (0ng T con c6 chirc nang ngan khong cho vang
theo nwéc thai ra ngoai), ta co thé thiét ké thém cac két cu lam léch khi nhw hinh
4.9.

Timnginving bot Ongra T
? f A
v L1 |'/ Ong vao v
Vit can khi Gng théng khi /

P nghiéng 60°

Hinh 4.9: Kiéu ngan dé gi¢i han khi mang cac chat thai lo Itng vao éngra T

Bé tw hoai can dwoc xac dinh nhw 1a mét cdng trinh vé sinh s dung lau dai nén
can xem xét két cAu ctia bé cho chac chan. Khéng dwoc st dung cac chat alkalis
hodc cac chét tdy rira nhw thube tay chlorine d6 vao bé tw hoai. Nhitng héa chét
nay sé hdy hoai hodc lam cham céc tién trinh sinh hoc trong bé. Truwéc khi st
dung bé, can thiét phai dd day nwdc dén 6ng ra cia bé. Néu co thé, dd thém vao
bé& mét it phan gia stic nhw phan heo, bd dang phan hay dé tao diéu kién cho cac
vi khuan trong bé hoat ddng. Piéu nay lam cho bé hoat dong hiéu qua trong
nhirtng thdi gian dau. Ngoai ra, mot sé ché pham vi sinh cho bé ty hoai (cé ban
ngoai thi trwong) cé thé dwoc sir dung dé gia tang thoi gian gitra 2 1an 1y can.

Sau mét théi gian (hinh 4.11), khi bé tw hoai da day cac chat lang dong thi can
phai hut loai ra ngoai. Théng thwéong, c6 nhivng xe hat ham cau chuyén nghiép véi
cac bom hat, 6ng dan va thung chra clia cac Cong ty Vé sinh s& dam nhan cong
viéc nay, nhw hinh duwdi.

XE HUT
o HAmM cAu _\I—]
e~ —~\
(@) (@)

Jj =

Hinh 4.10: Xe hut hadm cau
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25— 3785 L (1000 gal) .
- $678 1- 1500 oal lank Sizes
P a0 L (006l Kich thuéc
] g [ !r” U;{fi J hé t|=|' hﬂal
207 9463 L (2500 gal)

\ II:‘iS\S L (3000 gal)
157 h Khoang
\ thai gian

Interval

\\ Range

=2 \ o] \..

0 I |

0 2 4 5 6 8 10 12 14 16 18 20

Occupants  S$6 nguai sif dung

Pump-Out Interval, Years

Khoang thdi gian
bom hat ra, Nam

Hinh 4.11: Biéu d xac dinh thoi gian bom hit bé tw hoai
Nguon: Bounds, T.R., Design and Performance of Septic Tanks, 1997

Vi du 4.4: Hai gia dinh can ban tw van cho thoi gian can thiét dé hut bé tw hoai
cua ho. M6t gia dinh 4 nguoi co bé tw hoai v&i dung tich chira (1,8 x2,0x1,0) m?
va gia dinh kia ¢é 5 ngudi co bé tw hoai (2,0 x 2,2 x 1,3) m®.

Giai:
e Gia dinh c6 4 ngudi va bé tw hoai (1,8 x 2,0 x 1,0) m*> = 3,6 m> = 3,600 L s&
phai bom hut ham cau khoang sau 6 nam (chon dwdng cong gan nhat thién
vé an toan: V = 3,785 L, trong biéu db ctia Bounds).

e Giadinhco 5 ngu"(‘yi vél bé tw hoai (2,0 x 2,2 x1,3) m®=572m’=5720L
sé phai bom hat ham cau khoang sau 9 nam.
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4.3 HE THONG GO LOC
G0 loc (mound) la mét hé thdng x& ly nwéc thai bang phwong phap thdm loc qua
dat duwoc xay dung trén nén dat cat xép 16p. Phwong phap xt Iy nuwdc thai bang
g0 loc dwoc phat trién vao dau thap nién 1970 tai Dai hoc Wisconsin (My). Go loc
dwoc str dung hiéu qua 6

e Cac vung dat thdm rat cham duorc;

e Céc vung dat thdm rut can trén nén da;

e Céc vung dat thdm rut dwoc véi mirc nwéc ngam cao trong mua mua.

O Viét Nam, c6 thé xay dung go loc & cac go cat, ddi cat hodc cac gidng cat doc
theo b& bién hodc swon ndi. Ta cé thé cho nwéc thai tr nha vé sinh qua bé tw
hoai, sau d6 chuyén sang b& bom chuyén va tir day nwéc thai dwoc bom vao go
loc trén mat dat. Pay la bién phap x& ly nwéc thai don gian nhwng bi han ché la
can mot dién tich twong dbi Ién va phai co cat. Trén go loc co thé trong cd, cay
xanh ho&c vwdn hoa. So d6 nhw sau:

A

Septic Tank l! I
Dasing Tank

Surface ™ ~
~. Seepage ]

Mt thim ngang

Hinh 4.12: So db bb tri go loc trong x& ly nwéc thai nha vé sinh

-

Geotextile fabric
Lép day vai dia chét
™,

N Sand/loam soil

Dat cat/thit

for effluent disposal
dng duc 16 cho nudcra

Two-compartment Soil absorption field
septic tank BE€ tf hoai 2 ngédn viing dat hap tha

Hinh 4.13: So' & nguyén Iy loc nwéc thai tr bé tw hoai qua dat
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Kich thwédc go loc xé xich trong khodng 8 - 10 m chiéu rong, 35 - 40 m chiéu dai
va khoang 0,5 - 0,8 m chiéu cao. Tuyén bd tri go 1a noi thAp hon khu vuc nha &,
xa ngudn lay nwéc, dd déc khodng 12%. Dt dép cho go loc la cac loai dat cat, cat
pha thit hodc sét, noi 16 ra ctia dng bom nuwéc cé rai san sdi hodc cat tho.

Dit dip _ Ong din micc thai
San soi gl
Cdt soi I_D_,E -08m
Mitdit ‘“I-“'
Cids h.gn t;%ng b | T T I T I TSI S IR T SIS 0,5-0,8m
Hinh 4.13 : M&t c&t ngang go loc
Vai ddy — _ éng quan st

Cit =

Ting 34t nén chit
GO LOC

Bé t1f hoai Bé bom chuyén

Hinh 4.14: M&t c&t ngang mot hé thdng go loc (theo Converse and Tyler, 1990)

4.2 CONG TRINH GIENG THAM

4.2.1 Nguyén ly va So’ do giéng tham

Giéng thdm 1a mét bién phap cong trinh twong dbi don gidn nhdm xa nwéc thai da
qua mot phan xt ly di vao dat d& dwoc tiép tuc lam sach vao thdm vao ngudn
nwdc chung.

'éng thing hoi ﬁ
Ong nhin
midc muia

Nude thai vao
(daloai chit ran :
I ing)

Hinh 4.15:  So dd mot giéng thadm
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Nguyén tac can tén trong la giéng tham khéng dwoc lam nhiém ban va nhiém
bénh nguon nwdc ngam va cac nguon nwéce tw nhién khac. Ngoai ra, khi thiét ké
giéng thdm can lwu y la thanh phan nwéc thai di vao gleng thdm khong c6 can lo
Iting dé khong lam tac nghén giéng. Muén nhw vay, can co bé tw hoai I&n hodc be
phan huy DPéi véi nwéc ngadm tang mat, day giéng phai cao hon muc nwéc ngam
cao nhét trong mua mua it nhat 1,00 m. Neu mwc nwdc ngam qua cao, sat mat
dat thi cé thé xay dung hé thong twdi ngam, hodc go loc nhw phan trwdc, luc do
chi phi sé cao hon. Nén xay giéng & vi tri dwdi hwdng nuéc chay cua giéng lay
nwdc. Sau khi st dung mot thoi gian dai, can [am sach lai giéng thAm hodc xay
giéng méil Trong tinh toan giéng thdm, can xac dinh dién tich thAm. Dién tich
thdm can thiét dwoc dinh nghia la dién tich bé& mat day thAm nwéc va thanh ngoai
nam trong dat thAm nwéc. DO thAm nwéc tly thudc vao loai dat va chiéu cao ap
lwe cdt nwdc trong giéng. Trwong hop khong cé diéu kién khdo nghiém, co thé 1y
1 - 2 m? dién tich thdm cho 1 ngudi st dung. Cé thé dung bang tra sau:

Bang 4.3 : Dién tich thdm c6 ich (m?, cho 1 nguwi) khi xay giéng tham

Loai dat Nha & Tram trai Trwéng hoc
(200 I/ng/day) (100 I/h/d) (65 I/h/d)
Cat tho hoac soi 0,93 0,23 0,14
Cat min 1,40 0,37 0,23
Cat pha sét 2,30 0,60 0,37
Sét tron nhiéu cat hoac sdi 3,70 0,93 0,60
Sét tron it cat hoac soi 7,10 1,85 1,25

Sét nang, dat, dat cwng, khong dung khéng dung khéng dung
khéng tham nwoc,...

Ngui“)n: J. Gruhler, 1980, Céng trinh lam sach nwérc thai loai nhd, V.K. Long dich

C6 thé lam thi nghiém don gidn sau dé xac dinh dd thdm cla dat ngoai hién
trweong: tai chd dat giéng, noi do sau day giéng, dao 1 hd cé kich thuwdc hinh
vudng 30 x 30 cm, sau 20 cm. D4 diy nwéc (Iam tir 3 - 5 14n), tinh trung binh thoi
gian (phat) mwc nwéc ha xudng 10 cm. Thém diéu kién tat bun, lwu lwong thdm:

T - 1200 e
— T 51162 (4-5)

TJHS thue nghiém

Thuge do [ trong do:
R Qs - Iy lwong tham (I/m?/ngay)

t - thoi gian (phat) can thiét dé

muwc nwéc ha xuéng 10 cm

Vi du 4.5: Bo t trung binh = 2 phut

> qs = 107 I/m?/ngay

Hinh 4.16: B tri do thei gian thdm

Lwu y: Khi méi dao giéng khéng nén do ngay ma phai dd nwéc nhiéu 1an rdi do thi
chinh xac hon.
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4.2.2 Két cau giéng tham , ,
Rat nhieu tac gia da thiét ké nhieu kieu giéng tham khac nhau. Dwoi day 1a mét so
kiéu tiéu biéu:

I r iy Y —
A Pl ‘li.‘ dch kﬂﬁl ga.ch
L o - B
B ) -, -

v es— Lép miin

FEEEEEE IS

= = B
=y -, -
Dng din mick thai ===, eeeeeeerres. o | Gp cdt loe
FEEEEEFE AL By "
e I
PRy IR

501

P4 dim

Lép dit thim mide
(cdt 13n san =oi)

Tim chin ngin x6i

Hinh 4.17:  Giéng thAm can khi I&p dat thAm nuwéc sat mat dat

Ngin lgc — Giéng thim Nap gifng

'if‘-'ng dan

|

Caat s A

. 7 S ASESE, B PSR,
e tha A T EATEES Y, I
LSS, o LSS LRSS,
PRI oy T e R
E R E e R e i ARSI EA LRSI LA,
7 PRSI AP EE SIS LEELEY, ny! S LR R
Can sm PRI ISP IS IS LEELEYS, ! ARSI,
1

- PRI ISP IS IS LEELEYS, "y O PP AP S P ALY,
RO EE IR ETEETEETEETEY, :'t 1 SRS RS A
R n:' 1 LSS LRSS,
. % EE ARSI IR SIS ERES SIS ESTSFSLES, n WSS EE S,
Lﬂp dat ARSI EA RS EI LR EP PSR EL LIS, |,: 1 ARSI EA LRSI LA,
PRI ISP IS IS LEELEYS, ! s PP AP P PP
khé £l % PRI ISP IS IS LEELEYS, L|1': LIRS EEEEELEL S,
L4t RO EE IR ETEETEETEETEY, "y LI

nt
. R iy LSS LRSS,
nusc EE ARSI IR SIS ERES SIS ESTSFSLES, Ty A SIS EE I SIS EAE,

P P P
B P
B P
B P by
R P

B P
A
A
A
.'"/.-"////.'"/.-"//r"/.-"////r"/ E}Ii 501

Hinh 4.11: Giéng thdm dat sau khi I&p khéng thdm nuwéc day

Tuy theo 16p dat khong thdm phia trén méat day hay méng ma ta quyet dinh chon
kiéu giéng néng hay sau. Giéng thAm noéng c6 kinh phi xay dwng ré so voi g|eng
thAm dat sau nhwng can thay thé cac I&p da vun, sdi, cat thwong xuyén. Mot tAm
chan nhé ciing can thiét néu lvgng nwoc thai d6 vao kha nhiéu (~ 0,5 I/s) cb kha
nang gay xoi. E)e tang kha nang tham, phia bén ngoai day cua giéng nén dd thém
s6i. Trén ndp giéng co thé bd tri 16 thong hoi. Mot sb giéng thAm duorc thiét ké két
hop gilra loc nwéc thai va thoat nwdc mwa. Khi d6, lwgng nwéc nhan dwoc vao
giéng thAm phai cong thém lwong nwéc muwa, hay cwdng dd mua (tinh bang
l/s.m? hodc I/s. ha hodc mm/phut).
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4.3 CANH BONG LOQC, TUOI

4.3.1 Nguyén ly

Nwéc thai co kha nang tw 1am sach qua qua trinh thdm rat qua dat cat nhw 1a mot
phuwong thire xt Iy tw loc sinh hoc va héa ly, dwoc goi tbng quat la 1a x& ly nwéc
thai qua dat (land treatment). Bang cach xa nwéc thai sau khi xt ly so bd qua mot
hao loc ngdm hay mét canh ddng twéi hay bai loc co dién tich twong dbi rong, cac
chét can lo Itrng trong nwéc sé bi gitr lai & tAng dat méat. Nho cé dxy va vi khuan
hao khi ma cac hat chat bdn d6 dwoc 6xy héa va nwdc dugc lam sach thdm
xudng méat dat. Didu kién quan trong trong phwong phap nay la phai cé I6p dat cat
kha du day dé loc, chiéu day tdi thiéu khodng 0,2 - 0,5 m. Thwc té cho thay kha
nang xt ly nwéce thai hirvu hiéu dién ra & d6 sau 1,50 m tr mat dat. St dung
phwong phap loc nwéc thai theo chu ky. Chu ky loc dwoc thay dbi béng chu ky
thdng thoang voi lop vat liéu loc. Ngoai ra, lwgng nwdc nay co thé s dung dé
tang d6 am trong 16p thd nhudng va cung cdp moét phan dwéng chét cho cay
trong.

Do trong nwéc thai chira mét lwgng N:P:K kha cao (theo tac gia Hoang Hué,
1996, trong nwdc thai, dam Nito khoang 15 - 60 mg/l, Lan khoéng 3-12 mg/l va
Kali khoang 6 - 25 mg/l) dat ti 1€ 5:1:2 so v&i nhu cau cua thwc vat noi chung
khoang 2:1:2 thi ta co thé su dung nuéc thai dé twédi dwoc nhat 1a cac vung tréng
rau xanh, cé gia suc, ... néu trong nwéc thai khong co cac chat dau mé& cong
nghiép, lwong mudi khoang khéng qua 2 mg/l va khong chira cac kim loai ndng
doéc hai c6 ham lwgng cao khac.

M6t van dé can Iwu y khac la trong nudc thai, dac biét 1a nwdc thai sinh hoat, cé
chva nhiéu mam bénh va trirng giun san. Nhw vay khi twdi vao cac canh déng
can phai cé budc xr ly so bd qua bé I&ng ngang véi tbc dd chay khoang 1 mm/s
va tét hon néu dwoc xir ly & nhiét dd khodng 50 - 60°C trong vai gi® thi co thé tiéu
diét dwoc cac trirng giun san. Trong cac yéu té, khau vé sinh 1a mét trong cac diéu
kién xem xét quan trong.

4.3.2 Thiét ké

Viéc dung nuwéc thai dé twéi cling can xem xét nhu cdu nwéc cla cay trong theo
cac yéu tb loai cay tréng, thoi vu, loai dat va giai doan sinh trwdng. Kich thuwéc cac
6 twdi cling khéng nhé hon 3 ha, néu 6 hinh chir nhat thi bd tri ti 1& chiéu
rong/chiéu dai khoang 1:4 dén 1:8, chidu dai cia 6 khoang 300 - 1.500 m dé thuan
Ioi cho viéc co gidi hoa. b6 déc khu twdi chon khoang 0,02 va khu tw&i nén dé xa
khu dan cu theo bang sau:

Bang 4.4: Khoang cach vé sinh dén khu dan cw
Lwong nwéc thai Khoang cach dén khu dan cw (m)
(m*/ngay) Bai loc Canh dong twéi
200 - 5.000 300 200
5.000 - 50.000 500 400
> 50.000 1.000 1.000

Nguén: Hoang Hué, Xt ly nuéce thai, 1996

Ba hinh thtrc x& ly nwéc thai qua dat théng dung la: loc cham (slow rate), thAm
nhanh (rapid infiltration) va chay tran mat (overland flow). Trong hinh thtrc loc
cham con cé cac kiéu tinh toan khac la: Kieu (1) tinh mdrc tai thay lwc dwa vao tinh
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tham clia dat, kiéu (2) tinh mirc tai thiy lwc dwa vao nhu cau twoi, ngoai ra con co
kiu tinh mirc tai thay lwc dwa vao mire gigi han Nitrogen (xem cach tinh toan &
4.3.3). Mbi kiéu phu hgp v&i tinh chat cong trinh noi xt ly, cé thé tham khao &

bang 4.5.
Bdc hoi § é Béc hoi 5 ;
/1\\ L&p phu
Aﬂ

Ting &4t hip thu thuic vit

midc thai
mwﬁi[l’ww T, S o] ¥ Lép dat mit
E I 000 20 0 :".'r'.':': A LIRS I(U_,E—Djm]
éng din mice /| kS
thai (duc 13) Lép dit
duick chén thAm misc
duisd dét (>1,5m)
Téng nuicc \I'-.IL]E;: mude
ngim ngim mia
I e S e G e G e R i L C S
, S
Ting khdng PP o o gt g b g g gh P P P A A A A A A A D A A A

thim

Hinh 4.12: X ly nwéc thai bang cach loc cham qua dat

Béc hoi Bédc hoi

Kénh nhin mid thai

T RO ¥
Lép dit
thim rnide
Dong thim . (>4,5m)
1 ~ Y66 mise
Téing midc T ngimdéng
o K I o S Tl T ]
Tine dit e S A S S S NSNS
khﬁig i B RS RS A AR AR RS RIS

Hinh 4.13: X ly bang cach cho thAm nhanh qua dat
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Téng &4t hip thu
midc tha

3 . 4 A o ;
] i T i
-‘-‘_‘-‘_‘_'_‘—‘—ﬁ ...................... T i [

éng din mige /f5E
thai (duc 15)
duice chin
duisd dat

Téng ruidc

priee

ngim

Tang KhOmE s
thim A I B

Hinh 4.14: Canh ddng loc bang chay tran mat

Trong 3 phwong cach lam sach nwéc thai qua dat néi trén, cach thirc cho tui
chay tran mat cho hiéu qua cao hon, xem bang 4.6.

Bang 4.5: So sanh chat lvong nuwdce thai xir ly qua 3 phuwong thire loc cham, thdm
nhanh va chay tran matcta hé thong xt& ly tw nhién qua dat

Gia tri do, mg/L
Thanh phan Loc cham ? Thadm nhanh®  Chay tran mat °
Trung Lén Trung Lén Trung Lén
binh nhét binh nhét binh nhét

BOD <2 <5 2 <5 10 <15
Chét ran lo Iting <1 <5 2 <5 15 <25
Dung dich nitrogen (N) <05 <2 0.5 <2 1 <3
Téng nitrogen N 3 <8 10 <20 5 <8
Tbng phoshorus P <01 <03 1 <5 4 <6

a. Tham clia nwéc thai sau khi xt ly so cap hodc thir cap qua do sau 1,5 m dat
b. Tham cla nwdc thai sau khi x&r ly so' cap hoac thir cap qua do sau 4,5 m dat
c. Chay tran cua lwgng nwéc thai thanh pho lién tuc chirng 450 m mat doc

Tuy theo hién trang clia dat (loai dat, hwong doc, d6 doc, tang nwdc ngam, muc
tiéu st dung déat,...) nguwdi ta cd thé mét phwong thire x& Iy hodc két hop nhiéu
phuwong thirc khac nhau.
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Lé Anh Tuan

Bang 4.6:  Hwdng dan chon tuyén xt ly nwéc thai qua dat
Dac trweng xem xét Kiéu coéng Ghi chu
trinh
Tinh thAm cta dat | Chay tran Phu hop véi ving dat co tinh thAm cao
mat Téc do tai thay lwc gia tAng theo tinh thdm
Tham nhanh | clia déat
Loc chdm
O nhiém tang Tham nhanh | Bi anh hwéng bdi (1) mirc d6 gan sat voi
nwdc ngam tiém | Loc cham cac tang nwéc mét, (2) sw hién dién cla
nang cac cong trinh thily ngam (3) hwéng chay
cta nwdc ngam (4) mire d6 khoi phuc 16p
nwdc ngdm do giéng nwéc hodc hé théng
tiéu ngdm
Sw héi phuc va triy | Thdm nhanh | Kha nang tri¥ lai nwéc qua loc va héi phuc
clia nwéc ngam b&i giéng va hé thdng tiéu ngdm dwa trén
co s& dd sau cac tang nuwdc mat, tinh thdm
cla dét, tinh lién tuc clia cac cong trinh
ngam, chiéu sau x& ly hiéu ich va kha nang
ngam nwéc trong khu vire cdng trinh
Sw st dung dat Tat ca cac C6 thé lién quan dén cac sw cd tw nhién va
hién tai tién trinh mat nao doé co6 thé mau thuan dén viéc st
dung dat
Sw st dung dat Tt ca cac Viéc phat trién dé thi twong lai cé thé bi anh
twong lai tién trinh hwdng do sy mé rong hé théng
Qui moé cua tuyén | Tat ca cac C6 thé gap kho khan khi mua hodc thué dat
cong trinh tién trinh can thiét dé xay dwng céng trinh
DPoc chét do Id T4t ca cac Da6i khi phai loai bét hoac gidi han lai qui
mang di tién trinh mé cla tuyén cong trinh
D6 dbc Tat ca cac D6 dbc 16n b thé (1) gia tng chi phi cho
tién trinh cong trinh dat (2) gia tang hiém nguy x6i
mon trong mua mwa
Th&dm nhanh | D6 dbc I6n cé thé anh hwdng tinh chéat
dong chay ngam
Chay tran Do dbéc Ion c6 thé giam thdi gian chay trén
mat vung dat xt ly va anh hwéng hiéu qua xt
ly.
Do dbéc nhd thi lai yéu cau tang chi phi céng
tac dat dé tao do déc Ién hon
Quyeén s dung Tét ca cac C6 thé yéu cau phai sap dat lwong nwédc da
nwéc tién trinh Xt ly trong mét thly virc riéng ré
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Béc thodt hot

Tud ran

Kinh thu raidi thai Thém ching
Lép cd rdng

Hinh 4.15: So d6 tién trinh chay tran mat véi nhiéu hinh thirc twoi
(Ngudn: Metcalf & Eddy, Watsewater Engineering, 1995)

Ngoai ra, mét sé noi con ap dung viéc xt ly nwdc thai qua cac ving dat ngap
nuwdc (wetland application), d6 sau ngap trong khoang 0,1 - 1,8 m, hoac dung
nwdc thai x& vao cac vung triing thAp dé nudi tréng cac thwc vat thay sinh ndi
(floating aquatic plant) nhw hinh 4.16.

CO dodi méo Cay oo nen
Casind B

Eeo lur binh

. F T G S, |‘
Leip bon hifn e f b o ‘

i
|:|p- |.|| " |r-

_ e E:ir .. i ._ gt

Hinh 4.16: MGt s6 loai thiy thwc vat co kha nang hép thu nwéc thai
(Nguon: George T., Franlin L. B., Wastewater Engineering, 1995)
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Hinh 4.17 & dudi 1a mot kiéu kénh loc bang thwc vat. Bang cach cho nudc thai
qua cac 6ng PVC cé duc |16 hodc cwa chéo dan vao cac doan kénh dé dat cat séi,
day kénh dwoc trai cac tAm nylon, trong long kénh céac loai cd c6 thé hap thu cac
doc chét trong nwdc thai nhw ¢ dudi méo (cattail), nwdc thai sau khi duwoc xi ly
qua thuc vat cé thé thu héi bang mét dng PVC c6 duc 16 & day bén kia cta kénh
loc.

. Codod meo
Cmg din mude thdi

4/ Péthodcsd:
Mang thin re Ming chéng thim

Hinh 4.17: Mat cat ngang mét kiéu kénh loc bang thuc vat
(Nguon: George T., Franlin L. B., Wastewater Engineering, 1995)

Bang 4.7:  S6 lidu thiét ké tiéu chudn cho viéc x Iy nwéc thai qua dat

Dac treng Loc cham Tham nhanh Chay tran mat
Ky thuat ap dung Tw&i phun/tran mat @ Tran mat Twdéi phun/tran mat
Mtrc tai hdng ndm (m) 05-6 6-125 3-20
Dién tich yéu cau (ha) ® 23 -280 3-23 6.5-44
MUrc tai hang tuan chuan (cm) 1.3-10 10 - 240 6-40°
Tién xt ly ti thiéu & My Lang so cép ® Langsocdp®  Loc qua sdi & phan tan ©
Huwéng xt ly nwdc thai Bbc thoat hoi & thAm  Tham chiyéu  Tran mét, béc thoat hoi & thAm
Cay tréng Theo yéu cau Chon lya Theo yéu cau

a. Bao gom cach danh ludng - cay x&i va béc 16p bién.

b. Dién tich tinh bang hectares khéng bao gébm cac vung dém, dwdng sa va kénh
mwong cho dong chay 3785 m®/ngay.

c. Khoang tinh bao gébm nwéc thai chwa x&r ly dén ché ra thir cap, mirc thai cao
hon cho viéc tién xt ly cao hon.

d. Han ché viéc sir dung cong cong, canh tac hoa mau cho ngudi dung truc tiép.
e. Han ché viéc st dung céng cdng.

(Ngudn: Robert A. Corbitt, Standard handbook of Environmental Engineering,
1989)

4.3.3 Tinh toan murc tai thay lwc va xac dinh dién tich

Mtrc tai thay lwc (the hydraulic-loading rate) 1a khdi lwong nuéc tai trén mot don vij
dién tich dat trong moét thdi ky tinh toan nhw hang tuan, hang thang hoac hang
nam. Don vi twong (ng cla né 1a in/wk, (hodc cm/tuan), in/mo (hodc cm/thang) va
ft/yr (hodc m/nam). Mdrc tai thay lwc cé thé tham khao & bang 4.8.

Tuy nhién, tay theo yéu cau thic té, cach tinh todn c6 khac nhau dya vao cac yéu
to thiét ké gi¢i han co ban.
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v Tinh murc téi thiy Iwc theo tinh tham cua dat (hé thong loc cham loai 1)
Phwong trinh can bang nwdc tong quat, trong thoi ky tinh 1a thang, dwgc st dung
dé xac dinh mrc tai thay Iwc dya vao tinh tham cua dat:

Ly =ET-P+W, (4-6)

trong dé:
Lwp) - mirc tai thdy lwe nwée thai dwa vao tinh thAdm cla dat (cm/thang)
ET - lwong bbc thoat hoi thang tinh toan (cm/thang)
P - lwgng muwa thang tinh toan (cm/thang)
Wp - lwong thAm clia dat trong thang tinh toan (cm/thang)

Céc gia tri thiét k& nhw ET va P can dwa vao két qua cac bai toan phan tich tan
suét s6 liéu khi twong - thay van (it nhat chudi sb liéu 15 nam lién tuc) véi tAn suét
thiét ké vwot qua dwoc dé nghi vao khodng 90%. Gia tri cia Wp dwoc xac dinh
bang cach tinh lwogng nwéc thdm & thang tinh toan, né phu thudc vao tang ré,
chiéu sau 1&p nwédc ngdm va hé théng tiéu nwédc trong khu vuc. Lop dat tham
dwoc xem xét ndm trong khoang tir 0 - 2,5 m. Trong thiét ké so bd, tdc dd thadm
I&n nhat hang ngay lay vao khoang 2 - 6 % lwgng tham ding tbi thiéu cha dat. Tri
thiét ké mirc thdm theo thang dwoc xac dinh bang cach nhan tri thdm I&n nhét
theo ngay véi tdng sb ngay hoat dong trong thang. (xem vi du 4.1)

v Tinh mdrc tai thuy lwc dwa vao giéi han Nitrogen

Néu lwgng nwéc tham trong hé théng loc cham sé di vao tdng nwéc ngdm si
dung, thi theo Tiéu chudn Nwéc ubng Thiét yéu, hé thdng phai dwoc thiét ké sao
cho d6 tap trung lwgng nitrat nitrogen khi di vao I6p nwéc ngdm khéng vuot qua
10 mg/l nitrogen. D& dat dwoc yéu cau giéi han nitrogen nay, thi mdc tai thdy lwc
cho phép sé dwa vao viéc xac dinh mirc tai nitrogen hang nam Lwn) va dwgc so
sanh v&i lwgng nitrogen da tinh toan trwéc dé Lwpy. Cong thire tinh Lwp) sau:

2,54.C,(P-ET)+432U

L mg/l)= 4-7
oy (mg /1) (l—f)(CN)—Cp (4-7)
trong do:
Lwny - mure tai thay lwe cho phép theo mire tai nitrogen hang nam, mg/l.
C, -tbng sb nitrogen tap trung trong lwong nwdc thadm, mg/l.
ET - lwong bdc thoat hoi tinh toan, cm/yr.
P - lwgng mua tinh toan, cm/yr.
U - lwong nitrogen hép thu bdi cay trong, kg/ha.yr (xem bang 4.8)
2,54 va 4,32 - hé sb qui déi don vi
Cn - tbng lwong nitrogen tap trung trong nwéc thai, mg/l
f - hé sé xac dinh téng nitrogen loai ra do cach khi nitrit va bay hoi.

Hé sé f phu thudc vao mirc tai va dac trung cha thanh phan nwéc thai, cling nhw
diéu kién vi sinh vat trong vung hoat ddng clia dat. Trong dat thoang khi, lwong
thai nitrit co thé dat chirng 15 - 25% lwong nitrogen trong nwéc thai. Lwong nay
c6 thé cao hon néu ti 1& carbon/nitrogen trong nwéc thai Ién hon 2,0. Luwong bay
hoi amoniac sé& khéng dang ké& khi dd pH nhé hon 7,0 hodc khi nwéc thai co néng
do nitrat cao (theo: George T., Franlin L. B., Wastewater Engineering, 1995).

Néu gia tri Lw tinh theo cong thirc trén cao hon L) thi 14y tri Lwp) 1am gia tri
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thiét ké. Néu ngwoc lai, Lwe) > Lwp), thi st dung tri Ly va sau do so sanh tirng
thang mot gilra Lwn) va Lwp), gia tri néo‘nh(’) hcyn thi lay tri do Iém‘sc“) liéu thiét ké
theo thang. ET va P tinh theo phan tich tan suat nhw trinh bay & phan truéec.

Gia tri U lay theo bang 4.8.

Bang 4.8:  Murc hap thu nutrient cho cac loai cay tréng khac nhau

Loai cay trong Mtrc hap thu nutrient U, Ib/acre.yr
(# x 1,1209 kg/ha.nam)

Nitrogen Phosphorus Potassium
Cay thirc an gia suc
Co Alfafla 200 - 480 20-30 155 - 200
Co Brome 116 - 200 35-50 220
Co Coastal Bermuda 350 - 600 30-40 200
Cd xanh Kentucky 180 - 240 40 180
Cd Quack 210 - 250 27 - 41 245
Cé Reed canary 300 - 400 36 - 40 280
Cd Rye 180 - 250 55-75 240 - 290
Cé ba la ngot (Sweet clover) 158 16 90
Co dubi trau cao (Tall fescue) 135-290 26 267
Cé vuon (orchard grass) 230 - 250 20-50 225 -315
Cay hoa mau
Lda mach (Barley) 63 15 20
Bép (Corn) 155 - 172 17 -25 96
Béng vai (Cotton) 66 - 100 12 34
Lda mién hat (Grain sorghum) 120 14 62
Khoai tay (Potatoes) 205 20 220 - 288
Dau nanh (Soybeans) 94 - 128 11-18 29 -48
Lda mi (Wheat) 50 - 81 15 18-4

(Ngudn: George T., Franlin L. B., Wastewater Engineering, 1995)

Trwdng hop, cac gia tri (P - ET) tinh theo in/yr, U theo Ib/acre.yr, thi Lw) sé la:
C,(P-ET)+44U

b ID== e —c

(4-8)

Vi du 4.6: Xac dinh mirc tai thiy lwc cho moét hé thong loc cham qua dat tham
dwoc va bi gi¢i han bé&i mirc nitrogen, theo so liéu sau:

Thang  Lwong muwa (in.)  Bdc thoat hoi tiém thé (in.)

1 2,3 0,7
2 2,3 1,5
3 2,1 3,1
4 1,6 3,9
5 0,4 5,2
6 0,2 6,5
7 0,1 7,0
8 khéng dang ké 6,5
9 0,2 4.4
10 0,6 3,9
11 1,0 1,5
12 2,2 0,8
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Gia thiét:

Lwong mua thiét ké cho & trén duwoc tinh tr chudi 10 ndm mua.

Lwong bdc thoat hoi trung binh thang cho & bang trén 1a chuan cho khu vuc
Tuyén cong trinh gan nhw bang phang.

Loai d4t |a g4t thit pha sét, day véi d6 thdm 0,35 in./h (9 mm/h).

Loai cay tréng 1a cé ving bién Bermada.

Khu chtra nwéc dwoce cho hinh thanh tr lwgng nwde trir lai trong mua déng.
Chay tran, néu cd, sé dwoc thu thap va trir cho viéc tai st dung.

Téng sb nitrogen trong nwéc thai la C, = 20 mg/l.

Lwong nitrogen tap trung cho thdm la C, = 10 mg/l.

Heé sb tén that do khir nitrit/bay hoi 14 0,15.

S6 ngay khéng van hanh cla hé théng la 0.

Giai:
1. Xac dinh lwong tham theo thang (Wp). Chon gia tri thiét ké 4% cua gia tri tham
nho nhat, toc dé tham thiét ké theo thang la:

Wp = (0,35 in/h)(24 h/d)(0,04)(30 d/mo) = 10 in/mo

2. Xac dinh murc tai thiy Iwc dwa vao tinh thdm clia dat Lw). S& dung phuong
trinh (4-6), gia tri Lwp) sé bang hiéu so gitra tong Iwgng nwoc ton that (ET + Wp)
va lwgng muwa, trinh bay theo bang tinh sau:

Lwong nwdc ton that, in Lwong nwdc phai xi ly, in
Thang ET W, (ET+W,) P L.~ (ET+Wp)-P
(1) (2) (3) (4)=(2) +(3) (5) (6)=(4) - (5)
1 0,7 10,0 10,7 2,3 8,4
2 1,5 10,0 11,5 2,3 9,2
3 3,1 10,0 13,1 2,1 11,0
4 3,9 10,0 13,9 1,6 12,3
5 5,2 10,0 15,2 0,4 14,8
6 6,5 10,0 16,5 0,2 16,3
7 7,0 10,0 17,0 0,1 16,9
8 6,5 10,0 16,5 0,0 16,5
9 4.4 10,0 14,4 0,2 14,2
10 3,9 10,0 13,9 0,6 13,3
11 1,5 10,0 11,5 1,0 10,5
12 0,8 10,0 10,8 2,2 8,6
Tbng ndm 45,0 120,0 165,0 13,0 152,0

3. Xac dinh lwong nitrogen hap thu hang nam, tra bang 4.9, 1ay:
U =400 Ib/acre.yr

4. Xac dinh murc tai nitrogen hang nam cho phép Lwn), dung phwong trinh (4 -8):

_ (10.mg /1)(13,0 — 45,0.in/ yr) + 4,4.(400.Ib / acre.yr)

L =
o (1-0,15)(20.mg /1) — (10.mg / 1)

=205,7 in/yr

5. So sénh,2 gia tri Lwpe) va Lwn): b&i vi Lwy > Lwe) nén chon ,mL'rp tai thay lyc la
(xem cdt s 6 trong bang tinh):  Lwp) = 152 in/yr lam gia tri thiét ke.
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Ghi chu:

Néu Lwny nhd hon Ly thi gia tri thang cua Lwg) sé dwoc chon va sé dwoc so
sanh tiép vai gia tri thang twong &ng clia Lw). Néu co gia tri ndo nhé hon sé lam
tri s6 tai thay lwc thiét ké theo thang. Céac gia tri trng thang sé dwoc cong lai dé c6
murc tai thay lwc thiét ké theo nam.

v Tinh mipc tai thay lwec dwa vao nhu cau twéi (hé théng loc cham loai 2)
Nhu cau nuwéc twdi tdi thidu (R) cia mot vu cay trong trong moét thdi doan tinh
toan nao dé duoc xac dinh bang lwong nwéc can thiét (thé hién bang chiéu day
|&p nwéc) dé bu cho lwong nwéc mét di do bbc thoat hoi cong véi cac ton that do
thdm, nwéc cho gieo hat, kiém soat khi hau, phan bon hodc hoa chét, ... Bbi vung
dat khoé han va gan bién, lwong thdm thweng duwoc yéu cdu nhdm han ché viéc
tap trung sy nhiém man dén tang ré. Trong cac trudng hop nhw vay, lwong thdm
thuwdng xac dinh vao khoang 10 - 25 % luwgong nwéc tudi.

Tbng quat: __ET=P (4-9)
1-(LR/100)
trong do:
R - nhu cau twéi téi thidu, mm hodc in.
ET - bdc thoat hoi vu miia, mm hodc in.
P - lwong mwa, mm hoac in.

LR  -lwong thdm, %

Thuc té, hé thdng phan phdi nwéc khong thé twsi ddng déu cho ca canh déng va
mot s& nwdc bi mét di trong qua trinh phan phéi, do vay 1&p nwéc twéi thue (D) sé
I&n hon 1&p nwédc twdi theo nhu cau tdi thiéu R. Lép nwédc twdi thire dwoc xac
dinh theo:

R

D= ,
E, /100

mm hoac in (4-10)

v&i E, 12 hiéu suat twoi clia hé thdng phan phéi nwdc, tinh bang %. Gia tri cla E,
co thé lay theo bang 4.9.
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Bang 4.9: Bang tra hé théng twdi va cac diéu kién st dung

Lé Anh Tuén

Hé thong phan Kiéu canh tac phu hop va diéu kién st dung
phdi nuwéc Cay trong Dia hinh Pat Nwéc Hiéu suéat
twdi
Twéi phun
+ Di chuyén + Cay &n trai, déng cd, + Do débc doc =20% | + Min IR=0,1in/h + SL : Khéng han ché 70-80 %
bang tay nho, rau mau thap cay WHC= 3,0 in CL : Nwéc c6 TDS cao
c6 thé gay chay l1a
+ C6 banh xe + Céc loai cay tréng co + D0 dbc doc = 15% | + Min IR= 0,1in/h + SL : Khéng han ché 70 - 80 %
lan chiéu cao dudi 1 m WHC=3,0in CL : Nuwée c6 TDS cao
c6 thé gay chay la
+ D&t ¢b dinh + Khéng han ché + Khéng han ché + Min IR=0,05 in/h + SL : Khéng han ché 70 - 80 %
CL : Nwdc c6 TDS cao
+ Ban c¢b dinh + T4t ca cac loai hoa c6 thé gay chay la
mau trie cay vwon cao + Do dbc doc = 15% + Min IR= 0,3in/h + SL : Can dong chay 70 - 80 %
WHC=2,0in I&n.
CL : Nwdc ¢6 TDS cao
c6 thé gay chay la
+8ung phundi | +Bbéng ¢d, ngii céc, cdy | + Do déc doc =15% | + Min IR=0,3in/h +SL: 100 - 1000 70-80 %
dong mau, vuon rau WHC=6,0 in gal/min-unit
CL : Nwdc c6 TDS cao
Twéi mat c6 thé gay chay la
+ Bién hep dén | + Bdng ¢d, ngii cbc, + Do dbéc doc = 7% + Min IR= 0,3in/h + SL : Can dong chay 65 - 85 %
15 in. vwon nho D6 déc ngang = 0,2% | WHC =6,0in trung binh.
Chiéu sau phai di dé théa do | CL : can dong chay Ion
déc ngang
+ Bién réng dén | + Bdng ¢d, ngii céc, +Poddébcdoc=0,5- |+ MinIR=0,1in/h + SL: cAn dong chay 65-85%
100 in. vuon cay an trai 1,0% Min IR khéng han ché khi trung binh
D6 dbéc ngang = 0,2% | chiéu dai tang ranh dwoc
diéu chinh dé lay nwéc
Chiéu sau phai di dé théa do
déc ngang
+ Tuditran by | + Ngii cbc, cy mau, lda | + P dbc doc = bang | + Min IR= 0,3in/h + SL: cAn dong chay 75-90 %
Chuong 4: CONG TRINH LAM SACH NUGC DUOT PAT 75



Gido trinh CONG TRINH XU LY NUOGC THAI

Lé Anh Tuén

Hé thong phan Kiéu canh tac phu hop va diéu kién s dung
phéi nwéc Cay trong Dia hinh Pat Nwéc Hiéu suéat
twdi
nuwdc, cay an trai phang WHC =6,0 in trung binh
D6 dbéc ngang = 0,2% | Chiéu sau phai du dé thda do
déc ngang
+ Twéi dai + Rau, mau, cay an trai, | + Do dbc doc = 3% + Min IR=0,1in/h + SL: cAn dong chay 70-85%
(lubng) vwon nho D6 déc ngang = 10% | Min IR khéng han ché khi trung binh
(x6i moén manh) chiéu dai tAng ranh dwoc
diéu chinh dé 14y nuwéc
Chiéu sau phai du dé théa do
déc ngang
+ Twéi theo + Rau, mau, cay an trai, | + Do dbc doc = 8% + Min IR= 0,1in/h + SL: khéng han ché 70 -85 %
duwéng déng vwon nho (gon séng) Max IR khéng han ché khi
mirc Do déc ngang = 10% | chiéu dai tAng ranh dwoc
(x6i modn manh) diéu chinh dé lay nuwéc
Khéng cay x&i dat
Twéi nhé giot | + Vuwdn cay &n trai, vwon | + Khdong han ché + Min IR=0,02 in/h 70-85%
nho, rau, vw&n wvom cay
Ghi chu:
Min IR = Minimum Infiltration Rate = Do tham t6i thiéu clia dat 1in =25,4 mm
WHC = Water-Holding Capacity = Kha ndng git* nwéc cha dat 1ft =0,3048 m
TDS = Total Dissolved Solids = Tbng cac chat ran khéng hoa tan trong nwéc 1 gal = 3,7854 lit

(Nguén: George T., Franlin L. B., Wastewater Engineering, 1995)
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Vidy 4.7: Xac dinh muc tai thiy lwc thiét ké cho mot hé thong ding nwéc thai dé
twoi, st dung cac so liéu va gia thiét sau:

1. M6t canh ddng canh tac 2 vu mua tréng bép va dau. Tri s6 ET - P (tinh theo in.)
theo thang dwoc cho nhw bang dwéi :

Thang 1 2 3 4 5 6 7 8 9 10 11

12

ET-P| -369 | -259 | -1,82 | 1,34 | 1,02 | 4,74 | 8,56 | 6,68 | 2,05 | 1,06 | -2,10

-2,98

2. Lwongtham laLR=10% ‘
3. DUng hé thong twdi phun tir 6ng dan dat & gilra dong.
Cho hiéu suat twéi E, = 80%.

Giai:
Lap bang tinh dé c6 két qua nhw sau:
Thang Gia tri tinh theo inches (in.)
ET-P__ 100/(100-LR) _ (100/E) Lo
(1) (2) (3) (4) (5)=(2)(3)(4)
1 - 3,69 - -
2 -2,59 - -
3 -1,82 - -
4 1,34 1.1 1.25 1.86
5 1.02 1.1 1.25 1.42
6 4.74 1.1 1.25 6.58
7 8.56 1.1 1.25 11.89
8 6.68 1.11 1.25 9.28
9 2.05 1.1 1.25 2.85
10 1.06 1.1 1.25 1.47
11 -2.10 - - -
12 -2.98 - - -
Téng ndm 35.35
Ghi chu:

Gia tri tinh toan cla Lwry can phai dwgc so sanh voi mire tai thly lwe cho phép
trén co s& gidi han Lwn) nhw trong vi du 4.1. Néu Lwny > Lwr) thi lwong nitrogen
tap trung cho nuwéc thai dung dé twédi phai dwoc lam gidm théong cac bién phap
tién x& ly nham dat gia tri Lw) = Lww), hodc can phai thém lwgng nwéc sach vao
lwong nwdc thai dé cé tbng lwong nwdc twdi yéu cau. Trong thue té, can phai cd
khu trir nwéc thai dé co diéu chinh vé lwong khi lwong nwédc thai xa ra nhiéu hon
lwong nwéc ma cay tréng can.

v Tinh todn dién tich dat yéu cau

Téng sb dién tich dat can thiét cho mot hé théng loc cham bao gdm dién tich canh

tac, cong thém cac dién tich phu nhw dat cho cong trinh tién x ly, ving dém dé

ngdn cach an toan khu cw dan, dwdng giao thdng va cac khu ao hd trir nwéc.

Dién tich y&u cau cho murc tai thiy Iwc thiét ké tinh theo coéng thire sau:
(O.f1> 1 d)365.d | yr)+ AV, ft* | yr

= 4-11
" (L, dn/ yr)(1,0.ft/12.n)(43.560.ft> / ac) ( )

trong do:

Chuong 4: CONG TRINH LAM SACH NUGC DUOT PAT 77




Gido trinh CONG TRINH XU LY NUOGC THAI Lé Anh Tuin

A, - dién tich thiét ké, acres

Q - lwu lwong nwéc thai trung binh ngay, ft*/yr

AV - thé tich khu trir nwéc mwa téi thiéu dé bu tdn that do bbc hoi, thdm, ft*/yr
L - mirc tai thay lwc thiét ké

Theo khuyén cao, tbng dién tich dat can thiét cho hé thdng loc cham dwa vao tinh
thdm cla dat (hé théng loai 1) vao khoang 60 - 200 acres (# 24 - 80 ha) va néu
dwa vao nhu cau twdi cla cay tréng (hé thdng loai 2) trong khoang 175 - 550
acres (# 70 - 220 ha) cho mic lwu lwgng dong chady trung binh 1 Mgal/d (#
43,8126 I/s = 3,7854 m*/d.)

Néu Q tinh bang m®d, AV, tinh bang m®yr, Ly tinh bang cm/yr thi A,, cong thirc
(4-13) sé duwoc tinh bang hectares béi :

~40,6945[(365.0)+ AV, ]
v L

(ha) (4-12)

w

(xem vi du 4.9)

Néu biét do sau dat cho phép nhan nudc thai trong nam hay con goi la mirc st
dung an toan (safe application rate) thi ta cling c6 thé xac dinh dién tich dat can
thiét twong d6i don gian nhw vi du 4.3.

Vidu 4.8: X ly nwédc thdi qua dat cho 1 khu dan cw. Cho biét:

1. Dan s6 khu vyc P = 5.000 nguoi

2. M&rc st dung antoan =1,5 m/nam

(40 sau dat cho phép nhan nwéc thai/ndm)

3. Mirc xa nuwoc thai = 150 I/nguwoi.ngay

4. Lugng BODs dau vao =210 mg/l ‘ ,
Tinh dién tich can thiét cho canh dong twdi, dong thoi xac dinh mrc tai cac chat
hiru co.

Giai:
Tinh dién tich tw&i
Murc xa nwéc thai toan khu = 150 I/ngwoi.ngay x 5.000 ngudi = 750.000 I/ngay

Mtrc xa trong 1 nam = 750.000 x 10- 3 m3/ngay x 365 ngay/nam
=273.750 m3/nam
Mtrc chdp nhan antoan = 1,5 m/ndm
Dién tich dAt can thiét = 22>°0 _ 182 500m? = 182,5 ha
Mtrc tai BOD =210 _ L15mg/l.ha
182.5
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v Tinh thé tich khu tri¢

Khu triy nwéc thai, nhw chi thi & vi du 4.1 va 4.2, sé dwoc yéu cau xay dung khi
lwong nuwéc thai phai db ra Ién hon murc tai thay lwc thiét ké. Dé thiét ké thé tich
khu chra nwéc, can 1ap bang tinh toan can bang nwéc theo thang, nhw minh hoa
& vi du 4.4. Thé tich khu trir dwoc tinh ban dau phai dwoc diéu chinh theo mot
bién thién lwgng mwa, béc hoi, thAm cla khu trir AV trdc va sau thdi doan tinh.

Cho mét hé théng loc cham s dung cho cay trong, lwgng nwdce thai stv dung bi
khéng ché theo thdi doan ting trwong cua cay troéng, khu trir phai can dbi trong
thoi doan tinh tir 1 - 3 thang trong diéu kién khi hau binh thwdng va khoang 4 - 7
thang cho cac vung dat cé khi hau lanh phia bac. Lwong nwéc twdi trong trudng
hop trédng ¢b lwu nién hodc cac cay tréng 2 -3 vu /ndm co thé kéo dai thoi gian
tinh toan. Trong cac vung cé diéu kién tuyét pht hay déng da cé thé rat ngan thoi
gian cho dat tréng ¢ lwu nién hay dat ring.

Vidu4.9:
Tinh toan thé tich khu trle nwo'c can thiét cho mét hé thdng loc cham bang cach
dung phwong trinh can bang nwéc. Cac so liéu va gia thiét cho truéc:

1. Lwu lwgng dong chay trung binh 1a 1 Mgal/ngay va hau nhw khéng déi theo
thang.

2. Mirc tai thay lwc 13y theo vi du 4.1.

3. Gia thiét AV = 0 trong giai doan dau tinh toan.

Giai: ) .

1. Xac dinh dién tich dat yéu cau, st dung cong thirc (4-13):

_(QfP1d)365.d ] yr)+ AV, fi ] yr
(L, .in/ yr)(1,0.ft /12.in)(43.560.f¢> / ac)

B (10°.gal / d)(0,134.ft* / gal)(365.d / yr)+0

= =88,5acres
" (152.n/ yr)(1,0. £t /12.in)(43.560. ft* / ac)

2. Chuyén dbi mure tai thiy lwc thiét ké theo thang thanh mirc tai thay lwc thé tich
twong dwong (Vy), st dung phwong trinh sau:
A, (acres)x L, (in/ yr)

(4-13)
12.in/ ft

V (acre.ft! yr)=

Lay két qua tinh L & vi du 4.1, |ap bang tinh todn nhw dwéi. Trong bang nay nén
kh&i dau tinh toan voi thang bat dau mua hé (hodc cudi mua muwa), la thang bat
dau mua trong cdy mau. Trong vi du nay lay la thang 11 ctia nam.
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Gia tri tinh bang acres-ft
Thang  Muc tai Mictdithé  Thétich nwéc  Chénh léch Thé tich

thay lwc  tich nwéc thdi  thai st dung vé thé tich tich Iy

(Lw) (Vw) (Qm) (AS) (Z AS)
(1) (2) (3) = Aw.Lw/12 (4) (5)=(4)- Q) (6)
11 10,5 77,4 93,4 16,0 0,0
12 8,6 63,4 93,4 30,0 16,0
1 8,4 62,0 93,4 31,4 46,0
2 9,2 67,8 93,4 25,6 77,4
3 11,0 81,0 93,4 12,4 103,0
4 12,3 90,7 93,4 2,7 1154
5 14,8 109,2 93,4 -15,8 118,1
6 16,3 120,2 93,4 -26,8 102,3
7 16,9 124,6 93,4 -31,2 75,5
8 16,5 121,7 93,4 -28,3 44,3
9 14,2 104,5 93,4 -111 16,0
10 13,3 98,1 93,4 -4,7 4.9

Tong 152,0 1.120,8 1.120,8

3. Dya vao két qua tinh toan cla bang trén, trong cot (6) cho thay gia tri tinh toan
thé tich IQy tich theo thang I&én nhat Ia 118,1 acres-ft, xay ra vao thang 5.

4. Thé tich khu chwra thiét ké cudi cung dwoc xac dinh bang cach 1ap lai cac buwédc
tinh toan trwéc véi gia tri chénh léch thé tich nwé'c ndm AV, trong phwong trinh (4-
13) va chénh léch thé tich nuwdc theo thang AV trong tinh toan thay dbi thé tich
nuwdc theo thang, (AS = AVs + Qm - Vu), nham tinh sy thay déi lwgng nwéc do
muwa, boc hoi va thdm. Dé xac dinh (Vs, can thiét phai xac dinh dién tich méat ban
dau As cta khu chtra nwéc, bang cach xac dinh thé tich ban dau va gia thiét chiéu
sau nwdc. St dung phwong trinh sau dé tinh AV:

AVs = (P - Epond - tham)(As) (4-14)
V&i Epona 12 bbc hoi mat thoang ctia ao hé.
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Chwong 6

TO HOP CONG TRINH XU’ LY NUO'C THAI

--- 000 -

5.1 NGUYEN LY

Khi tién hanh xay dwng mét khu céng nghiép, khu lién hop san xuét, nguwdi lam
cong tac qui hoach va thiét ké cong trinh can phai nghi dén viéc xay dwng mét hay
nhidu t& hop cong trinh x& ly nwéc thai. Day qua thwe la mot cong viéc rat kho
khan va tén kém trong ky thuat méi trweng do tinh phirc tap va da dang cla sw
dién bién vé sb lwvong cling nhuw chét lwong nwéc thai khi két hop véi tiéu chuén
vé sinh moi trwdng va tinh kinh t& trong san xuét. Td hop cong trinh x& ly nwéc
thai 1 mot chudi lién hoan cac hang muc cong trinh xt ly tirng cdp nham gidm
dan céac chat mudn loai bd trong ban than nwéc thai cho dén khi chang dat duoc
cac yéu ciu sach can thiét. Lwong nwéc sau khi di qua td hop cong trinh cé thé
dwoc xa ra ngudn nwéc chung hodc quay vong mét phan hodc toan thé lai nha
may san xuét (hinh 5.1).

TO HOP CONG TRINH XU LY NUO'C THAI

Song chan rac

Homai  Office & Industry
Mha Cong so Nha may

Grit Tank
.. B lang cat
B& 9

settiing Tank lang bin

Haating
Khi dit

Compest [ compost

Hinh 5.1: T6 hop mét cong trinh x&r ly nwéc thai
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Trong viéc quyét dinh xay dwng t& hop cong trinh, 3
nhan t6 chinh quan trong dwoc goi la 3E, gdm Ky
thuat (Engineering), Méi trwong (Environment) va
Kinh té (Economic) can phai hai hda v&i nhau, mic
dd thich hop gitra cac nhan t6 nay cang Ién thi cong
trinh cang dat chat lwong cao nhw mé phdng sau:

Hinh 5.1: Quan hé 3E

Mau dam nhéat trong hinh 5.1 cho thdy mirc dd hiéu qua cltia cac 3 nhan t6, mau
nhat hon chi mic giao nhau gira 2 nhan t6. Tuy nhién, day chi la mét cach danh
gia cé tinh cam quan dya vao 3 nhan td chinh, viéc quyét dinh cbng trinh con phu
thudc vao cac nhan té phu nhw chinh sach cta nha nwéc, trinh do xa héi, luat 18,
... Chuwong nay khéng di sau vao viéc phan tich kinh té - xa héi cla cong trinh. Khi
khao sat thiét k& mot td hop cong trinh, tién trinh xem xét theo so’ db sau:

Qui md khu vik san xudt

[ Tiéu chudn mide thai
Chit va Lugng mig thai
xa ra theo thd gian

Xy dung 5o dd qua trinh saf Iy Yéu ciu qui mé thift ké

F 3

Tinh cin bang chit ran Tinh toan thuy huc

'

Thiét k€ tdng qudt mat bang cic cdng trinh

¥

Tinh toan kinh # xiy dung, vin hanh vi bio dung

Bridu chinh quimé

!

Qud tén kém

Chi phi cao/ thip 777
Chip rhin duce

Thiét ké chi tift cdc hang muc

Hinh 5.3 : Cac budc thiét ké cong trinh x& ly nwéc thai

Trong cac buéc trinh bay trong so dd, viéc chon lwa qui trinh xt& ly dé thiét ké
cong trinh mang tinh chat quyét dinh quan trong. M6t cong trinh dwoc thiét ké, xay
dwng va van hanh hiéu qua phu thudc vao nhiéu yéu té khac nhuw ky ndng cla kj
suw thiét k&, chién lwgc cia nha quén ly, kha ndng dau tw xay dwng cong trinh va
trang bi cac thiét bi may méc, chat lwong thi cong va Iap d&t may moc va chi phi
xay dwng va van hanh bao dwéng ...
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5.2 CAC CHI TIEU THIET KE

5.2.1 Sé liéu thiét ké

Dwa vao céac sb liéu diéu tra vé sé lwong va ham luvgng nwdc thai gay 6 nhiém va
tiéu chuan lam sach, cac tinh toan sau phai duwoc xac dinh:

v Tai lwong thiét ké (kg BODs/ngay)

Puwogc xac dinh trén co s& do dac lwgng nwéc thai trong 24 gid cda ngay trong
tudn co lwong thai cao nhat. Lwu y lwong thiét ké phai tinh dén lwong nwéc mua
va lwong thdm tir cac noi khac db vé cong trinh. Truweng hop thiéu sb liéu co thé
ldy lvu lwgng ctia hé théng thoat nudc cii rdi tdng thém 25% lam sb liéu thiét ké
(theo Hammer M.J., Water and Watsewater Technology, New York, 1977)

v Chét lwong dong thai

Chét lwong dong thai thwong dwoc co quan quan ly méi trwdng ban hanh qui
dinh. Theo dé, cac nha may phai cé hé théng x& Iy nwéc thai nham lam sach
nwdc & mirc cho phép téi thiéu trwdc khi tai s dung hodc db ra ngudn nuwéc
khac. Cac qui dinh nay phai cé it nhat cac chi tiéu théng s6 BOD, TS, SS, vi sinh
va do6 pH. Ngoai ra, tuy theo yéu cau cé thé c6 thém COD, dau m&, dd kiém,
photphat, nito, surphua, axit, khi doc, cac kim loai nang va tdng carbon, ...

v Can bang chéat ran

Tuy yéu cau x& ly ma ta c6 so' dd cong nghé x(& ly. Can bang chat ran nham xac
dinh kich thwéc cac bé chira tam thoi, cac bé tich bun cén va kich thuwdc cac éng
dan, kénh dan va may bom bun. Can thiét phai cé sé liéu do dac vé lwong chét
ran trong nwéc thai Ién nhat trong ngay va tai lwong trung binh cac chéat hiru co.

5.2.2 So d6 hé théng céng trinh

Nham phat hoa tién trinh x& Iy va xac dinh so bd cac kinh thwéc khodng cach can
thiét ddm bao an toan vé sinh va dién tich xay dwng. Lwu y dién tich hé théng bao
gdm ca cong trinh chinh (bé& chira, bé xt ly, bé loc, ...) va cac cong trinh phu tro
khac (kho bai, dwdng giao thdng, dién, nwéc, ...). Ngoai ra, cac thong tin lién quan
dén dién tich khu dém va hwéng gié thinh hanh ciing can dwa vao so dd hé thdng.

Bang 5.1: Khodng cach vé sinh tlr céng trinh dén khu nha & (mét)

Loai cong trinh Qui md cong trinh (x 1.000 m*/ngay dém)

<0,2 02-5 5-50 > 50
X ly co hoc cd san phoi bun 150 400 400 500
X ly sinh hoc nhan tao c6 san phoi bun 150 200 400 500
Bai loc 200 200 500 1.000
Canh déng tuoi 150 200 400 1.000
Hb sinh hoc 200 200 - -
MOT (Mwong Oxy héa Tuan hoan) 150 200 - -
Aeroten kéo dai thoi gian lam thoang 70 100 - -
Tram bom 15 20 20 30

(Nguon: |. Gruhler, Céng trinh lam sach nuwéc thai loai nhd, 1980)
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Bang 5.2: Dién tich can thiét dé xay dyng cong trinh x ly

Lwu lvgng nwéc thai Dién tich (ha)
(m®/ngay dém) X ly co hoc X& ly sinh hoc nhan tao

5.000 0,7-0,5 1,3-1,0
10.000 1,2-0,8 2,0-15
15.000 1,5-1,0 25-20
20.000 1,8-1,2 3,0-23
30.000 25-1,6 43-35
40.000 3,2-20 6,0-4,5

(Ngubdn: |. Gruhler, Céng trinh lam sach nuwéc thai loai nhd, 1980)
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Hinh 5.3: So d6 phan khéi xt ly nwéc thai
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5.2.3 Chon phwong an xu ly

Tuy theo qui mé cla lwong nwéc thai, tich chat clia nwéc thai, diéu kién kinh té ky
thuat va yéu cau vé sinh cla co quan chirc ndng ta sé& quyét dinh chon phwong
an x ly. Ta c6 thé chon phwong phap x& ly theo mirc d6 x(r ly (xem bang 5.3) va
theo khdi lwong nwéc thai (xem bang 5.4).

Bang 5.3: Lwa chon phwong phap x& ly theo mirc d chéat lwgng (mg/l)

Phuwong phap xt ly Murc do xir ly Mclrc dé xtr ly
theo COD theo BOD
+ Phwong phap x& ly co hoc >80 -
+ Phwong phap x ly sinh hoc tirng phan 25-80 25-80
+ Phwong phap x( ly sinh hoc toan phan 15-25 15-25
+ Phwong phap x@ ly sinh hoc triét dé& (xt ly <15 <15

thém trén ho sinh hoc, bé loc cat, ...)

Bang 5.4: Lwa chon cong trinh don vi trong day chuyén xt ly nwéc thai

Cong suat tram xt ly (m*/ngay)

Hang muc céng trinh Duéi | Pén | Dén Pén Pén Pén Hon

50 300 5.000 | 10.000 | 30.000 | 50.000 | 50.000
Phuwong phap xt ly co hoc
+ Song chan rac + + + + + ¥ n
+ Bé lang cat ding - - - - } ¥ "
+ B& lang cét ngang - - + + n " +
+ B& lang céat nwdc chay vong - - + + + + +
+Bé ldng 2 vd + + + - - - .
+ Bé lang dirng - + + + + . .
+ Bé lang ngang - - - + + + +
+ B& lang tron . - - + n N .
+ Bé& Metanten - + n + 4
+ San phoi bun + + + + + + +
+ Bé loc chan khong - - - . _ ¥ n
+Bé loc ly tam - - - . " + n
+ Tram khiy trung + + + + +
Phwong phap x& ly sinh hoc
+ Bai loc ngam + - - - - _ _
+ Canh dong twoi + + + + - - }
+ Bai loc cham + + + + - - -
+ Bé& Bi6phin cao tai - - + + + + .
+ B& Bidphin thuwong + + + + -
+ Hb sinh hoc + + + - , . B}
+ B& hiéu khi (aeroten) + + + + + + +
+ B& nén bun - - - + n + "

Chu thich: ) ) )
Dau cong (+): kien nghi st dung Dau trir (-): kien nghj khdng nén st dung
Nguon : Hoang Hué, X ly nwoc thai, 1996

Lwu y: Treong hop lwu lwgng nudce thai nhé hon 5.000 m®ngay nhwng lwong
BODs cao thi van nén st dung bé métaten.
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5.3 Vi DU THIET KE MANG LUOI NUYO'C THAI DO THI VA KY NGHE

Nwdc thai ctia mot khu dé thi dwoc tap hop qua mét chudi cac dwong 6ng ngém
bang bé téng cbt thép. Pwong dng dwoc chdn dwdi mat duwdng khodng 1 - 3 m
sau (tuy thudc vao gradient thiy lwc). Nhanh dwdng éng cé kich thwéc thuc té
nhd nhéat, dwdng kinh 0,15 m, nam & chét diu hé thong nbdi lién véi nhém cac hd
gia dinh. Tuy thudc vao sé cum gia dinh (hodc cum co xwéng) ma kich thuwéc cia
6ng dan ndi tiép sé gia tang dan, co thé 1én dén vai mét (2 - 3 m) khi chay dén ché
ra cla hé théng. O’ thanh phé Boston (Hoa ky) dwdng Ong nha may xt ly nwéc
thal lén dén 8,3 m dweong kinh khi db ra bién. Kich thwéc va dd sau duwong ong
nam dwdi mat dwdng, tuy thudc vao dia chat va dja hinh rat nhiéu. Trong thiét ké
mang nwéc thai, mot sé chi tiéu sau thwong dwoc dé nghi:

1. Van tdc dong chay trong 6ng nhé nhét Ia Vmin > 0,75 m/s.
2. Van téc dong chay trong éng 1&n nhat dé chéng bao x6i l1a Viax < 3,5 m/s

3. Trong thiét k& mang nwéc thai, dung lvu lwong dong chay

Qr = 3 DWF (v&i mtrc thai 700 I/ngwoi/ngay) (5-1)
dé tinh lwu lwong va thAm I&n nhét theo i 186 nwéc mwa/nwéc ngdm chay dén
dwong 6ng. Trong d6, DWF (Dry Weather Flow) [ dong chay trong diéu kién thoi
tiét mua kho. Theo kinh nghiém tai Anh quéc, DWF c6 thé Iy vao khodng 225
I/ngudi/ngay.

4. Lwong nwéc dén mang duéng éng:
Q.=3DWF +1+E (5-2)
voi | la lwgng tham (do mwa chady tran) va E la lwgng nuwédc xa tir khu k§ nghé.

5. Gia tri E tdy thugc vao tinh chat san xuét cia khu ky nghé, treong hop khong
c6 sb lieu do dac chinh xac, co thé 1y theo bang 5.5:

Bang 5.5 : Mtrc thai wéc lwgng tir cac khu ky nghé

Qui md san xuat Khong/Cé hé théng tai st dung va trir nwéc thai ?
ky nghé Khong Co
Ky nghé nhe 2 I/s trén mbi ha 0,5 I/s trén mbi ha
Ky nghé trung binh 4 |/s trén mbi ha 1,5 I/s trén mdi ha
Ky nghé nang 8 I/s trén mbi ha 2,0 I/s trén mbi ha

6. Néu tinh theo s6 nha trong mét cum, lwgng nwéc thai sinh hoat cho méi nha
(tinh trung binh mai nha la 1 gia dinh c6 4 nguoi):
Q mdi nha = 4 x 0,225 = 0,9 m*/ngay/nha.

Lwu y: cac sb lieu néu trén co thé tham khao tir cac tai liéu hwéng dan tinh toan
thiét ké theo tirng qudc gia hoac khu viec.

Pé dé& hang hiéu duoc cac budc thiét ké mang dwong ong nwéce thai, ta co thé
theo cac bwéc cla vi du sau. That ra, hién nay c6 cac phan mém may tinh co thé
gitp ta x& ly bai toan nuwéc thai két hop viéc xa nwéc mua. Vi du duwsi day 1a mot
trwdng hop tham khao & Brassil (bai toan cia nam 1978) va dwoc giadi theo
phwong phap cta Vién Nghién ctru Thay lwe tai Wallingford, Anh quéc (1981).

Chuong 5: TGO HOP CONG TRINH XU LY NUG'C THAI 86



Gido trinh CONG TRINH XU LY NUOGC THAI Lé Anh Tuin

Vidu 5.1
{ 200 ngéi nhi
* ﬁ 1.!_-_‘-: rghc thE' = D_,:l hﬂ.
A%
% 280 ngdi nhd
{ ko nghé trung binh - 0,5 ha
140 ngédi nhd
k¥ nghé rdng 110 ngéi rha
11ka ki nghé nhe 0,9 ha
200 ngdi rhi
ky nghé ridnz 1.6 ha
160 ngdi nhi
I nghé trung binh 2,3 ha

Hinh 5.4 : Mang nwéc thai cho vi du 5.1 (Brassil, 1981)

Xem xét mot mang dworng 6ng nwéc thai dwoc bd tri nhw hinh 5.4, trong d6 ¢ 7
cum ngdi nha va cac co xwdng ky nghé . Trong cum 1 ¢é 200 ngdi nha va 0,3 co
xwdng k§ nghé nhe, dworng 6ng trong nay 1a éng don dai 120 m véi gradient thiy
lwe 1a 1/180. Sau cum khac ciling dwoc xay dwng & phia ha lwu cum 1 voi cac chi
tiét nha, xwdng, dwong ong gladlent ghi trong hinh v&. Yéu cau thiét ké cac
dwong 6ng dan thda yéu cau cua viéc xay dwng mang thoat nwéc thai.
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St dung phuwong trinh Colebrook - White dé tinh toan van téc trong méi dwdng
ong:

k 2,5lv
V=-2/2gD5,lo T A 5-3
& gl{37D D,/2gDSJ (5-3)

trong do

D - dwdng kinh 6ng, m

St - gradient thuy lwc, m/m

ks - chiéu cao clia g& nham, m. O day lay ks = 0,3 mm cho 6ng bétong.
v - d6 nhét dong lwe cha chét 1éng = 1,003 x 10-6 m?/s tai 20°C

Giai:

Thiét 1ap bang tinh toan gdm 17 cot tinh nhw phan dwéi, trong d6

cot (1) : Pinh sb cum phan bd

Cot (2) : Pinh s6 cum phan bé truéc do

Cot (3) : Dinh s6 tdng cum phan bb (cdng dén)

Cét (4) : Dinh s6 lwu lwong tir thwong lwu (I/s)

Cot (5) : Dinh s6 ngdi nha cho méi cum (cai)

Cét (6) : Pinh lwvgng nwéce thai tr cac ngdi nha (I/s)

Cot (7) : Dinh dién tich khu k§ nghé cho méi cum (ha)

Cot (8) : Pinh loai k§y nghé cho méi cum (nhe/ trung binh /néng)

Céot (9) : Pinh lwu lwong don vi nwdc thai tv khu ki nghé & mdi cum (I/s/ha)
Cét (10) : Dinh Iwu lwgng cho nwéc thai ky nghé, (10) = (7) x (9)

Cot (11) : Pinh s6 tbng lwu lwong tr cac nha va khu k§ nghé, (11) = (6)+(10)
Cot (12) : Gia tri tbng dong chay twr cot (11) cdng don tir thuwong lwu

Cot (13) : Gia tri gradient dwdng 6ng

Cot (14) : Gia dinh kich thwdc dwong kinh éng dan

Cot (15)-(16) : Van tdc va lwu lwong tinh theo phwong trinh Colebrook - White
: Néu kich thwéc duwdng kinh khdong thda sé gia dinh kich thwéc lai
Cot (17) : Ghi chu

So sanh Iwu lvgng dong chay tinh & ¢t (12) voi lwu lwgng thiee & c6t (16) xem
c6 twong xirng hay khéng. Néu khéng, kinh thwéc dweng dng phai gia tang, v.v..
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Lé Anh Tuén

Cum | Cum | Téng | Lwu S6 Lwu Dién | Loai Lwu Lwu | Téng | Téng | Gradi | Kich Van Lwu | Ghi
trwéc | cum | lwgng | ngdi | lwong tich ky lwong | lwong lwu dong ent thwée tbc lwong | chu
trwoc | nha (I/s) khu nghé | don | nwéc | lwong | chdy | thay éng | trong | trong
(I/s) ky vi I/s/ | thai | cum nut lwc | (mm) | éng éng
nghé ha ky (I/s) (I/s) (m/s) | (m/s)
(ha) nghé
(@) 2 3) 4 (%) (6) () (8) & | a0 | an | dz | d3) | a4 | d5 | de | d7)
1 - 1 - 200 125*% 0.3 Nhe 2 0.6 ** | 13.1 13.1 1/180 150 0.81 14.9 tang
- - 225 1.06 43.6
2 1 1-2 13.1 280 17.5 0.5 TBinh | 4 2.0 19.5 32.6 1/180 | 225 0.96 39.3 dat
- 1-2 1-2 32.6 32.6 1/120 | 225 1.16 47.8 dat
3 1-2 1-3 32.6 140 8.75 1.1 Nang | 8 8.8 17.6 50.2 1/200 | 225 1.01 413 tang
- - 300 1.21 88.2 dat
4 1-3 1-4 50.2 200 12.5 1.8 Nang | 8 14.4 26.9 77.1
5 - 5 - 110 6.975 | 0.9 Nhe 2 1.8 8.8 8.8 1/250 150 0.7 12.6 tang
- - 225 0.9 36.8
6 - 6 - 160 10.0 23 TBinh | 4 9.2 19.2 19.2 1/238 | 225 0.92 37.8 tang
1-6 1-5 105.1 1/100 | 300 1.72 125.0 | dat
7 1-6 1-7 105.1 350 21.9 2.1 Nang | 8 16.8 38.7 38.7 1/53 300 2.38 174.0 | dat
Ghi chu::

* Cho viéc str dung dan dung: 4 ngu&i/ngdi nha véi mirc st dung 225 I/ngudi/ngay.

Mtrc thai max trong mua = 6 DWF, Q = 0,0625 I/s/h6

*%

(theo sb liéu clia Brassil, 1981)

Mtrc thai max tr cac khu ky nghé = 6 DWF trung binh
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5.4 QUAN LY CONG TRINH XU LY NUGC THAI

5.4.1 Nguyén tac chung

M6t cong trinh hoat déng c6 hiéu qua phai thwe hién tbt trong tat ca cac khau tw
bwdc khao sat, thiét ké, dén xay dwng va van hanh. Trong thiét ké can phai nghi
dén cac hang muc cong trinh hd tro' cho viéc quan ly van hanh lau dai vé sau, bao
gdm céc cong trinh do dac, céng trinh 1am sach, céng trinh bdo dwdng, ... Khi da
tao thuan lgi cho cong viéc quan ly thi cdng trinh cang hoat déng thuan lgi va dam
bao tudi tho lau dai. Khi dwa cong trinh vao hoat déng phai cé dd cac hd so sau:

e Ho so thiét ké chi tiét cong trinh bao gdm céc thuyét minh va ban vé.

e Ho so ky thuat cac dung cu, thiét bj may, thiét bi dién trong hé thdng.

e Cac van ban nghiém thu tirng hang muc cong trinh nhw bién ban th
nghiém cla tb giam dinh xay dwng va mai truong.

e Céc gidy phép clia ban giam sat nguén nwéc va mai trwdng, bién ban théa
thuan cac ban chuyén mén vé bao ho lao dong va ky thuat an toan, phong
chay chira chay.

e Sb ghi chép va cac van ban bao céo lién quan dén cong trinh.

. Qui trinh van hanh va bao dwéng dinh ky céng trinh.

5.4.2 Cong tac do lwong

Do Iwéng nhdm xac dinh cac chi sb6 hoat dong clia hé théng. Két qua do lwdng
con dung dé kiém dinh thiét k& va hiéu chinh cac théng s may maéc thiét bi. Tuy
theo tinh chét clia cdng trinh ma bd tri cac thiét bi do thich hop, vi du céng trinh
lam sach nwéc thai sinh hoat can do lwu lwong nudc thai, thiét bi ldy mau nuéc
xac dinh can l&dng va nhu cau oxy sinh hoc BODS.

Déi v&i cac hé théng cé lwong nwédc vao va ra dwdi 10 I/s, co thé dung dap tran
thanh mdng hinh chir nhat hoac tam giac dat trong 1 mang hé. Trwdng hop dap

tran hinh tam giac, mép tran méng va sac nhon, géc cat a 90°, thi lvu lwong nwéc
thai tinh theo coéng thirc:

0 =0,0146.1>" (s (5-4)

véi h 1a ¢t nwéc & phia thuwong lwu (cm), do vao khoang 4 1an chiéu cao dap tran.

Thude do Pap tran tam gisc

7
ape _I h h

Hinh 5.5: Cura tran do lwu lwvong nwéc thai (Q < 10 1/s)

Truong hop Q > 10 I/s thi c6 thé diing mang Venturi. Néu kénh dan co hinh dang
khong dong nhat thi 6" mot mat cat twong déi on dinh nao do ta co thé bo tri do lwu
lwong bang Iwu toc ke.

Chuong 5: TGO HOP CONG TRINH XU LY NUG'C THAI 90



Gido trinh CONG TRINH XU LY NUOGC THAI Lé Anh Tuin

Mau nuéc co thé 1dy don gidn bang chai thiy tinh c6 nat day, khi dwa chai xuéng
mot d6 sau nao doé réi rat nhanh nat day lai d& nwdc tran vao trong chai, xong
nhanh chéng rat lai 1én, day kin, ghi nhdn dan ngoai chai, nhan phai ghi ro tén
mau, dia diém lay mau, do sau, ngay gio va nguoi ldy mau. Mau nuéc dwoc triv
trong thung nwéc da va chuyén dén phong phan tich chat lwong nwéc cang sém
cang tét. (Nén tham khao thém cac tai lieu hwéng dan thu va phan tich mau dé
chuyén ch® mau vé phong thi nghiém truwdc thei gian qui dinh.)

DPé xac dinh can lang trong nwdc, nguoi ta dung mot dung cu dé 14y mau 1a loai
gau hinh tru c6 dung tich ttr 1 - 2 lit lam bang inox. LAy mau nwéc & ving tiép khi
(acroten) chd khudy tron twong dbi ddng déu nhat. Khi khong c6 phéu Imhoff dé
xac dinh can lang, ta cé thé dung éng thiy tinh cé chia vach. Rét 1 lit mau nuwéc
vao ong thay tinh co chia vach. Bé yén khoang 30 phut vao ghi lai két qua lvong
can lang.

5.4.3 Coéng tac quan ly

Cac dung cu l&y mau phai sach va cé it nhat 2 cai & méi loai dé dw phong. Nhan
vién |4y mau va van hanh tram phai dwoc trang bi cac dung cu, ao quan bao ho,

gang tay, khau trang ... dé& tranh nhiém doc, nhiém khuan do vi tring va cac déc
chét hién hivu trong nwoc thai. Tram x@& ly phai c6 ta thuéc cip clru y té&, binh
chira chay, nha vé sinh, noi rira tay cho nhan vién. Twng hang muc cong trinh
phai gitr sach sé&, chdng bong sét, hw hong pha| c6 noi cap xép dung cu, cac 16i di
lai phai day co va don rac. Cac t diéu khién may mdc, ti dién phai cé bang chi
dan va canh bao nguy hiém. Khéng cho tré em va gia stc vao khu virc tram xi ly.

Dé quan ly tbt tram x& ly nwdc thai, can co:

e Chi dan chung.

e So dd phong lam viéc, phong diéu khién thiét bi, phong thi nghiém, hang
muc cong trinh, dwong di, vi tri cac clra ra vao, cau thang, chleu sang

e Céc thiét bj do lwdng dién, may nd va kiém soat cac duwdng dng, bé chira,

kénh dan, clra van, ...

Qui trinh van hanh, thao tac va theo doi.

S6 nhat ky hoat dong.

Lich bao dwéng may maoc va thiét bi.

Ké hoach so clru va dw phong viéc xt ly tai nan.
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BANG QUI POI PON VI

U.S. units X - « X | Sl units
acre/(Mgal/d) 0.1069 9.3536 ha/(10°m*/d)
Btu 1.0551 0.9478 kJ
Btu/lb 2.3241 0.4303 kJ/kg
Btu/ft2 . OF . h 5.6735 0.1763 W/m? . °C
bu/acre . yr 2.4711 0.4047 bu/ha . yr
ft/ h 0.3048 3.2808 m/h
ft/min 18.2880 0.0547 m/h
ft’/capital 0.0929 10.7639 m?/capital
ft’/capital 0.0283 35.3147 m°/capital
ft’/gal 7.4805 0.1337 m°/ m*
ft/ft . min 0.0929 10.7639 m® m . min
ft/lb 0.0624 16.0185 m°/kg
ft’/Mgal 7.04805.10° 133.6805 m°/10° m°
Ft‘/Mgal . d 407.4611 0.0025 m*/10° m° . d
ft’/ f* . h 0.3048 3.2808 m’m’ .h
ft3/ 10° gal . min 7.04805. 10 133.6805 m*/ m* . min
ft3/min 1.6990 0.5886 m°h
ft/s 2.8317.107 35.3145 m°/s
ft3/ 10° ft> . min 0.001 1,000.0 m* m® . min
gal 3.7854 0.2642 L
gal/acre . d 0.0094 106.9064 m°ha .d
gal /it . d 0.0124 80.5196 m°/m . d
gal/ft® . d 0.0407 24.5424 m°m? . d
gal/ft’ . d 0.0017 589.0173 m°/ m®. h
gal/ft® . d 0.0283 35.3420 L/ m® . min
gal/ft® . d 40.7458 2.4542.10° L/m?.d
gal/ft? . min 2.4448 0.4090 m/h
gal/ft* . min 40.7458 0.0245 L/ m? . min
gal/ft® . min 58.6740 0.0170 m°/ m?. d
gal/min . ft 12.4193 8.052.102 L/min . m
hp/10° gal 0.1970 5.0763 KW/ m®
hp/10° ft* 26.3342 0.0380 kW/ 10° m®
in 25.4 3.9370.10% mm
in Hg (60°F) 3.3768 0.2961 kPa Hg (60°F)
Ib 0.4536 2.2046 kg
Ib/acre 1.1209 0.8922 kg/ha
Ib/10° gal 0.1198 8.3452 kg/m®
lb/hp . h 0.6083 1.6440 kg/kW . h
Ib/Mgal 0.1198 8.3454 g/ m’
Ib/Mgal 1.1983.10" 8345.4 kg/m®
Ib/ft? 4.8824 0.2048 kg/m?
Ib/in® (gage) 6.8948 0.1450 kPa (gage)
Ib/ft . h 16.0185 0.0624 kg/m® . h
Ib/10° ft° . d 0.0160 62.4280 kg/m°® . d
Ib/ton 0.5000 2.0000 kg/tonne
Mgal/acre . d 0.9354 1.0691 m’/ m?.d
Mgal/d 3.7854.10° 0.264.10° m°/d
Mgal/d 4.3813.10% 22.8245 m°/s
min/in 3.9370 0.2540 min/10% mm
tons/acre 2.2417 0.4461 Mg/ha
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PHU LUC

_ BO XAY DUNG
TIEU CHUAN XAY DUNG

QUI PHAM KY THUAT AN TOAN LAO DONG TRONG VAN HANH

KHAI THAC CAC HE THONG CAP THOAT NU'OC

QPXD 66 - 77
(C6 hiéu lwc ttr ngay 1 -1 - 1978)
--- 000 ---
... trich ...

4. CAC CONG TRINH XUr LY NUOC
Tram xu ly nwéc sach

41

4.2

4.3

4.4

4.5

TAt ca cac cong trinh x& ly nwéc (bé tron, bé 1ang, bé loc, v.v...) phai cé lan
can cao 0,8 m bao quanh.

Khi dw trir hda chat va s dung héa chat phai c6 huwéng dan cu thé rieng do
co quan quan ly cAp trén xét duyét.

Nhirng may dung dé bbc xép hodc trén héa chét phai co chivng twr ky thuat
bao dam an toan khi van hanh.

Coéng nhan bbc xép, van chuyén nghién va pha hoa chat phai mét quan 4o
lao déng, deo kinh bao hiém, khau trang, gang tay va di Ging cao su. sau khi
lam xong phai dwoc tdm rira sach.

Kho chtra, nghién va ray than hoat tinh, budng pha dung dich héa chét phai
c6 quat thdong gio.

Tuy theo loai hoa chét, co thé I&p thém bd phan loc vao vao quat théng gié dé bao

4.6

4.7

4.8

4.9

4.1

412

dam khong khi thai ra ngoai dat tiéu chuan cho phép.

Trong kho chtra va noi st dung héa chat dé chay nd, cac thiét bi phai bao
dam an toan theo quy dinh dé tranh gay ra chay nd. CAm lam cac cong viéc
c6 thé phat sinh ra tia Itra. Phai cé bién "cAm Ira" treo & noi dé& nhin.

Céc thung chra dung dich clorua véi phai lam bang vat liéu khéng bi clo &n
mon (chum vai sanh, bé téng cbt thép lat gach men, v.v...) cé nap day kin
va co bd phan khudy trén chiu a xit.

Kho bao quan clorua véi phai dat & khu vwe cubi hwéng gié chi dao, cach
ly v&i cach cbéng trinh khac, tranh Am wét, cé anh sang mat tr&i roi vao.
Ctra sb kho phai 16ng kinh son trang.

Kho phai lam bang vat liéu khoéng chay va khéng dan nhiét, it nhat phai cé
hai ctra trut tiép mé ra ngoai.

410 Bé& ho&c giéng hé chira héa chat phai co lan can ¢ dinh cao 0,8 m
bao quanh. Chi dwoc vao bé hodc giéng khi trong dé khéng chira hoa chét
va da thau rira sach.

Khi kiém tra, co rira hodc stra chira bé I4ng, bé loc, bé chira phai mang day
an toan va bubc vao noi chac chan. Sau khi c6 ngudi vao phai khir tring
bé bang clorua voi.

Viéc so ctru khi bi tai nan do héa chét gay ra va viéc phong chay va chiva
chay trong phong thi nghiém héa phan tich nwéc xem hwéng dan & phu luc
1 cia qui pham nay.
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413
4.14

4.15
4.16

417

4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.30

4.31

4.32

4.33

Tram lam sach nwéc ban

Khi ldy mau nwéc ban dé& phan tich phai deo géng tay bang cao su.

Khi st dung clo theo qui dinh & chwong 8, con khi st dung cac hdéa chét
khac theo qui dinh & cac diéu tr 4.4 dén 4.10.

Néu cac cong trinh x& Iy nam trong nha kin phai bdo dam thoéng gio.

Cam co rtra lwdi chan rac bang tay ma phai dung cac dung cu chuyén
dung.

CAm kiém tra va slra chi*a nhirtng bd phan quay cla lwéi chan rac khi luoi
dang chuyén déng.

Khi lwéi chan rac & d6 sau qua 1,2 m phai c6 san phu dé co rira va lan can
cao 0,8 m bao quanh.

Rac & lwdi chan rac phai dwgc nhanh chéng thu vao bé riéng va duoc khiv
trung bang clorua véi.

Can lay & bé lang cat ra trong trwéng hop khdng ché dén san phoi cat thi
phai rac 1én mot I1&p voi bdt hodc clorua voi.

Cam st dung cat lay & bé I&ng cat ra dé san |4p nén hodc dung trong xay
dwng.

Cam dung nhitng dung cu tuy tién nhw que gay v.v... d& gat vat néi, diu
mé v.v... ma phai dung thiét bj chuyén dung.

Trong va chung quanh khu virc b& mé tan chi dwoc st dung cac thiét bj va
dung cu dién chuyén dung cho cac méi trwedng dé chay nd.

O mbi bé mé tan phai Idp mot ap ké dé kiém tra ap suat khi. Ap ké& phai
niém chi.

Khi ap suat khi trong hé théng khi clia bé mé tan tang qua gi¢i han cho
phép hoac khi cd s ch ‘phai xa khi theo duong éng riéng cach xa khu vuc
bé va cac cong trinh kién tric khac téi thiéu 200 m. Khi xa ra duwgc dbt &
dau 6ng, khi dbi phai cé bién phap an toan theo qui dinh clia co quan
phong chay va chira chay va co quan kiém tra vé sinh, déng thdi phai cd
phwong an x ly sw cb.

O khu vuc c6 bé chira khi mé tan khong dwoc dbt Itra, hat thuée va moi
hoat ddng khac c6 thé phat sinh tia Itra. Phai c6 bién "cam Itra".

Cém dung nhirng dung cu cé thé phat sinh tia Itva dé sra chiva duwdng éng
dan khi va bé chira khi mé tan. Trong tréng hop can stra chiva ma khong
c6 dung cu an toan thi phai co bién phap lam sach khi mé tan trong dwéng
bng va bé.

DPé tranh gay nd va ngd doc, cong nhan lam viéc & tram khi phai thuéng
xuyén kiém tra mang lwéi va cac thiét bi dan khi, phai c6 day du dung cu
phong chay va chira chay & trong tinh trang sén sang.

4.29

Khi kiém tra dwerng 6ng dan khi va bé chira khi mé tan, cAm dung dén co
ngon Ira hé, phai dung dén dién cAm tay dién ap khéng qua 12 von.

Khi mot thiét bi d&c trong bé bi hdng, chi dwoc phép stra chiva thiét bi dé
sau khi da lay ra ngoai bé.

Tt ca cong nhan lam viéc & cac cong trinh 1am sach nwéc ban phai mat
quan 4o bao hé lao ddng va mang cac dung cu bao hiém can thiét dé tranh
nhirng &nh hudng xau dén strc khoé.

Phai c6 day di nwoc tdm va xa phong cho cdng nhan lam viéc & cac tram
lam sach nwéc ban.
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Khtr trung nwéc

4.34

4.35

4.36

4.37

4.38

Khir tring nwéc cap va nwéc ban sinh hoat déu phai theo dung tiéu chuan
vé sinh qui dinh trong "Tiéu chuan thiét ké cip nwéc, thoat nwéc d6 thi".

Khi dung clo dé kht trung phai tuan theo cac qui dinh & chwong 8 ctia quy
pham nay.

Qua trinh améni hoéa nwéc phai tién hanh doc lap va theo cac yéu ciu sau:
a) Phai bao dam thong gid tét.

b) Cac thiét bj dién va thdng gié phai dwoc bdo dam an toan khong gay né.
c) Khéng khi nhiém ban phai dwoc hut tir trén xudng.

d) Cadm dung quat théng gié chung cho ca hai buéng clo héa va amoni héa.
Khi van chuyén, bdo quan va st dung amodniac phai tuan theo cac quy dinh
trong "Quy pham ky thuat an toan cac binh chju ap Iwc".

Coéng nhan van hanh cac may améni héa phai co6 day da trang bi phong hod
theo ché do hién hanh.
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GIA TRI GIOI HAN CAC THONG SO VA NONG DO
CHAT O NHIEM (TCVN 5945 - 1995)

Lé Anh Tuan

STT Thoéng so Pon vi Gia tri gi®i han

A B Cc
1 Nhiét do °c 40 40 45
2 pH 6-9 55-9 5-9
3 BODs mg/| <20 50 100
4 COD mg/| 50 100 400
5 Chét ran lo Ilrng mg/I 50 100 400
6 Arsen mg/l 0.05 0.1 0.5
7 Cadimi mg/| 0.01 0.02 0.5
8 Chi mg/| 0.1 0.2 1
9 Clo dw mg/| 1 2 2
10 | Crom (V) mg/| 0.05 0.1 0.5
11 | Crom (Il) mg/l 0.2 1 2
12 | DAu mé& khoang mg/l KPHD 1 5
13 | Dau m& thuc vat mgl/l 5 10 30
14 | Bbng mgl/l 0.2 1 5
15 | Kém mg/| 1 2 5
16 | Mangan mg/l 0.2 1 5
17 | Niken mg/l 0.2 1 2
18 | Photpho hiru co mg/l 0.2 0.5 1
19 | Photpho téng mg/l 4 6 8
20 | Séat mg/| 4 5 10
21 | Tetracloetylen mg/I 0.02 0.1 0.1
22 | Thiéc mg/| 0.2 1 5
23 | Thay ngan mg/| 0.005 0.005 0.01
24 | Téng nito mgl/l 30 60 60
25 | Tricloetylen mg/l 0.05 0.3 0.3
26 | Amoniac mg/| 0.1 1 10
27 | Florua mg/l 1 2 5
28 | Phenol mg/| 0.001 0.05 1
29 | Sunfua mg/l 0.2 0.5 1
30 | Xyanua mg/| 0.05 0.1 0.2
31 | Coliform MPN/100mlI | 5000 10000 -
32 | Téng hoat d6 phéng xa o Ba/l 0.1 0.1 -
33 | Téng hoat dd phong xa B Bq/l 1 1 -

Ghi chu

KPHD: Khdng phat hién dwoc

A: Xa vao khu vuc nwéc dwoc dung lam ngudn cung cp nwéc sinh hoat.

B: Xa vao nwéc dung cho giao thong thay, twdi tiéu, tdm.

C: Xa vao cbng thanh phé hoac nhirng noi quy dinh.
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Chat lwong nwéc - Nwée thai sinh hoat -
Giéi han 6 nhiém cho phép
(TCVN 6772 : 2000)

Water quality - Domestic wastewater standard.
1 Pham vi ap dung.

Tiéu chuan nay ap dung dbi v&i nwéc thai clia cac loai co sé dich vy, co s& cdng
cdng va chung cw nhw néu trong bang 2 (sau day goi la nwéc thai sinh hoat) khi
thai vao cac vung nwéc quy dinh.

Tiéu chuan nay chi ap dung cho nuwéc thai sinh hoat tai cac khu vwc chwa cé hé
thdng thu gom, x& ly nwée thai tap trung.

Tiéu chuan nay khoéng ap dung cho nwéc thai cong nghiép nhw quy dinh trong
TCVN 5945 — 1995.

2 Gi#i han 6 nhiém cho phép.

2.1 Céc théng sb va ndng dd thanh phan 6 nhiém trong nuwdc thai sinh hoat khi
thai ra cac vung nuwéc quy dinh, khong dwoc vret qua gidi han trong bang 1.

2.2 Cac murc gi¢i han néu trong bang 1 dwgc xac dinh theo cac phwong phap
phan tich quy dinh

trong cac tiéu chuan twong tng hién hanh.

2.3 Tuy theo loai hinh, qui mé va dién tich st dung cua co s& dich vy, cong cdng
va chung cu,

muirc giéi han cac thanh phan 6 nhiém trong nwéc thai sinh hoat dwoc 4p dung cu
thé theo bang 2.

Bang 1 — Théng s6 6 nhiém va gi&i han cho phép

TT Théng s6 6 nhiém Pon vi Gi6i han cho phép
MicI | Mic | Mic III | MicIV | Mic V
1
1 | pH mg/| 5-9 5-9 5-9 5-9 5-9
2 | BOD mg/| 30 30 40 50 200
3 | Chéatran lo Iirng mg/| 50 50 60 100 100
4 | Chétran co thé lang mg/l 0,5 0,5 0,5 0,5 KQb
duwoc
5 | Téng chat rén hoa tan mg/| 500 500 500 500 KQDb
6 | Sunfua ( theo H,S) mg/| 1.0 1.0 3.0 4.0 KQb
7 | Nitrat (NO5) mg/| 30 30 40 50 KQb
8 | Dau m& (thwc pham) mgl/| 20 20 20 20 100
9 | Phosphat (PO,*) mg/| 6 6 10 10 KQb
10 | Téng coliforms MPN/100 ml | 1000 | 1000 | 5000 5000 10 000

KQDB: Khéng qui dinh
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Lé Anh Tuan

Bang 2
Qui mo, dién tich sir dung Mcdrc ap Ghi chu
Loai hinh co’ s& cua co s& dich vu, cong dung cho
TT Dich vu/ Cong cong, chung cw phép
cong/ Chung cw theo
bang 1
Duw6i 60 phong Mcec IlI
. T 60 déen 200 phong Mtrc Il
1 Khach san Trén 200 phong Mec |
Tt 10 dén 50 phong Murc IV
R L s Trén 50 dén 250 phong Mcrc 1l
2 | Nhatro, nhakhach | 15 550 phong Murc I
B& .A 5 T 10 dén 30 giwdng Mtrc Il Phai kh(r truing nwéc thai triedre khi
énh vién nhé, tram . L i as o A
3 x4 Trén 30 givdng Murc | thai ra méi trwong
Phai khtr tring nwéc thai. Néu cé
Murc | cac thanh phan 6 nhidm ngoai
nhirng théng sé néu trong bang 1
4 Bénh vién da khoa cua tiéu chuan nay, thi ap dung gidi
han twong trng déi véi dbi véi cac
thong sb d6 quy dinh trong TCVN
5945 - 1995
Tru s& co quan nha | T 5000 m” dén 10000 m” Mure I
nuéc , doanh Trén 10000 m* dén 50000 m* | Muec I
5 nghiép, co quan | Trén 50000 m? Mdcl | Dién tich tinh 1a khu vire 1am viéc
nwdc ngoai, ngan
hang, van phong
T 5000 m” dén 25000 m* Mcc Il | Céac vién nghién ctru chuyén nganh
Trén 25000 m? Mcre | dac thu, lien quan dén nhiéu hoa
True A chét va sinh hoc, nwdc thai o cac
redng hoc, vién N A A ax .. .
6 iGN ClrU va o4 th?nh ptlanAo nhiém ngoai cac
ghién c cac
co & twong tw thonxg SO néu ‘trg)ng bang .1’ cua tiéu
chuan nay, thi ap dung gi¢i han
twong (ng dbi v&i cac théng sé do
quy dinh trong TCVN 5945-1995
Civa hang bach hoa, | 1U 5000 m* dc%n 25000 m* Mec Il
7 X - " | Trén 25000 m Mcrc |
siéu thi
Tw 500 m* dén 1000 m* Mdrc IV
Cho thyre pham tuoi | 1Tén 1000 m’ dén 1500 m* | Muc I
8 : .séng Trén 1500 m gén 25000 m Mtrc Il
Trén 25000 m Mtrc |
Duwéi 100 m? Mdrc V
Nha hang an uéng, | 1o 102%6"2 9?'? 2280m2 2 e
5 5n odna cona. | Jrén 250 m” dén 500 m tre Dién tich tinh 1a dién tich phong an
Y o g g, | Tren 500 m’ gén2500m® | Macll | e Pens
; Trén 2500 m Mcrc |
Dwé&i 100 can ho Murc I
10 Khu chung o T 100 dén 500 c&n hd Mcrc Il
Trén 500 can hd Murc |
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