CHUONG 9
TINH TOAN THIET KE BAI CHON LAP

9.1 MUC PICH SU DUNG BAI CHON LAP

Yé mat xa hoi: Xay dung bai chon lap (BCL) hop vé sinh nham giai quyét luong chat thai
ran do6 thi trén dia ban Thanh pho Viing Tau;

Ve cong nghé: Bai chon 1ap hop vé sinh dam bao xtr Iy dong thoi rac, nudce ri rac va khi sinh
ra tur bai chon lap rac, ddm bao cac yéu cau cua Ti€u Chuan Viét Nam va cac quy dinh co
lién quan;

V& kinh té: Pam bao chi pl}i dau tu, chi pl}i van hanh c6 hiéu qua hop 1y, chép nhan duoc,
phu hop véi tinh hinh kinh té cua Thanh pho;

Vé mdi truong & cong ddng: Xur Iy triét dé rac sinh hoat, khong gdy 6 nhidm ddi véi moi
truong dat, nudc, khong khi, hé dong thuc vat khu vuc,... cling nhu stc khoe cong dong dan
cu ké can khu vuc xur ly rac, ké ca sau khi BCL khong con hoat dong.

9.2 QUI MO BAI CHON LAP

Véi muc dich thiét ké bai chon 1ap hop vé sinh theo quy dinh TCVN va Thong tu lién tich s6
01/2001/TTLT-BKHCNMT-BXD cua Bo Khoa Hoc Cong Ngh¢ Méi Truong va Bo Xay Dung
ngay 18 thang 1 ndm 2001 do d6 BCL dugc thiét ké gom cac hang muc chinh sau:

Tram can;

Khu vuc rua xe;

Nha trung chuyén (san trung chuyén);
O chén lap;

Hé théng thu nude ri rac;

Heé thong xtr Iy nudc ri rac;

H¢ théng thu khi;

Dé chan li va mang ludi thu nuge mura;
Hé¢ thong cap dién;

Hé thdng cap nudc;

Nha quan 1y, nha cong nhan;

Nha bao vé, nha vé sinh;

Nha kho, nha stra chira;

Cac hang muc phu tr¢ khac, theo thong tu lién tich s6 01/2001/TTLT.

9.3 CAC HANG MUC CHINH CAN PAU TU

9.3.1 O Chén Lip

Thoi Gian Chén Lap Cia Mt O

Vi quy md 6 chon lap cang 16n cho phép giam bot chi phi chon 1ap cho cung mot don vi khdi
luong chat thai, do giam duogc dién tich gia co chong thdm (m? dién tich chdng thim/m? thé tich
hé chén 1ap). Tuy nhién, v6i quy m6 moi hé chén lap qua 16n s€ kéo theo thoi gian chon lap, tir
d6 phat sinh nhiéu tac dong tiéu cuc nhu (1) anh huong dén mai truong do nude thai va khi thai
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kho thu hon, (2) kho khan cho viéc quan 1y, thi cong va van hang, (3) anh huéng dén do bén va
két cau vat liéu chong tham va c6 the phat sinh nhitng su c6 do tu nhién.

Phwong Phap Chén Lip

Phuong phap chén lap dugc lya chon trong thiét ké béi chon 1ap cho Tp. Viing Tau 1a phuong
phap dao hd. Phuong phap dao hd chon lap chat thai ran 1a phuong phap ly tuong cho nhimg khu
vuc c6 do sau thich hop, vat liéu che phu sin co va muc nudc khong gan bé mat. Chat thai rin
duoc db vao cac ho hodc muong da dao dat. Dat dao duoc dung lam vat liéu che phu hang ngay
hodc che phi cubi cung. Cac hé dao duoc 16t 16p mang dia chat tong hop (geomembrane), 16p
dat sét co do tham thau thip hodc két hop ca hai loai nay dé han ché sy lan truyen cua ca khi bai
rac va nudc ri rac. H chon lap thudng c6 dang hinh vudng véi kich thuéc mdi canh 1én dén 305
m va d6 doc mit bén dao dong trong khoang 1,5 : 1 dén 2 : 1. H c6 chiéu dai thay ddi tir 61
m+305m, sau 0,9 m+3,0 m, va chidu rong tir 4,6 m+15,2 m.

I Lap bao phil tén cling (dde)
Zac ngdn chén chat thai ran

5 Fanh
Mzt dat /}:(%)T thoat nuic
a7 i
thoat f UUG W%%W o \k_

Hinh 9.1 Loai hinh chén l4p chét thai rin két hop chén l4p chim - ndi.

Chiéu Sau Va Chiéu Cao O Chén Lép

Hinh dang hinh hoc cua 6 chon lfip chét thai hop vé sinh dugc lya chon ¢6 hinh chop cut voi day
nhd hinh chép 1a ddy ctuia 6 chon lép c6 duong bién la mot hinh vuodng, bé mat déy 6 dugce thiét
ké c6 d6 nghién vé muong thu nude ri rac. Pay 16n cta hinh chép cut 1a bé mit hoan chinh cia 6
chén 14p, c6 dudng bién 13 mot hinh vudng va co do ddc thich hop cho viée tiéu thoat nudc mua
trén bé mat h.

Chiéu sau la khoang cach tir mat day h t6i mat dat hién tai, con chiéu cao cua hé 1a khoang cach
tir mat dat hién tai dén bé mat hoang chinh cua 6. Chiéu cao va chiéu sau cua 6 chén lfip duoc
xac dinh trén co s& chiéu siu cang lon s€ giam dugc di¢n tich mat bﬁng can thiét cho viéc chon
1ap. Tuy nhién, chiéu sau cua 6 chdn lip khong duoc qua sau, mat day cua 6 va cac cong trinh
phu trg khac (h¢ thong thu nudc ri rac, thu khi, giéng thu nudc ri rac,...) phai dat trén myc nudc
ngam cao nhat tai khu xtr 1y téi thiéu 1a 1 m.

D) Déc Vach O Chén Lip

Nén va vach ty nhién day 6 chon l4p phai dam bao c6 cac 16p dat voi hé sb tham cua dat > 1 x
107 cm/s va bé day trén 1m. Néu 16p dét ty nhién c6 hé sb tham nudc > 1 x 107 cm/s phai xay
dung 16p chdng thdm cé hé sd thém >1x 107 cm/s va bé day khong nho hon 60 cm. Nén va
vach cua cdc 6 trong bai chon lap can phai 16t day boi 16p chong thdm bang 16p mang tong hop
chdng thim c6 chiéu day it nhat 1,5 mm. Pinh cta vach ngan t6i thiéu phai dat bang mat dat va
day cta n6 phai xuyén vao 16p sét & day bai, it nhat 1a 60 cm.

Nhu viy, vach 6 chon 14p phai chiu duoc luc x6 ngang cia ban than khdi chét thai khi ddm nén.
Chiéu rong dinh cta vach 6 chin rac chon 2 m (khong dung lam duong cong tac cho xe co gidi).
Do dbc vach caa 6 chon lép duoc chon b?mg 1/2.
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9.3.2 L6p Lét Day

Muc dich thiét ké 16p 16t day bai chon 14p 1a nham giam thiéu su thAm nudc ri rac vao 16p dat
phia dudi bii chon lap va nho d6 loai trir kha nang nhiém ban nuéc ngam. C6 nhiéu phwong an
thiét két 16p 16t day da duoc dé xudt nham giam thiéu sy di chuyén nudce ri rac vao 16p dit phia
dudi bai chon 1ap. Mdi 16p vat liéu khac nhau c6 chirc ning khic nhau. Vi du, 16p sét va 16p
mang dia chat co tac dung nhu 16p phan cach sy di chuyén ctia nude ri rac va khi bai chon lap.
Lp cat hodc soi 1a 16p thu va thoat nudc ri rac sinh ra tir bai chon lap. Lép vai dia chat dugc sir
dung dé giam thiéu su xdo tron gitta 16p dat véi 1op cat hodc soi. Lép dat cudi cung duoc dung
dé bao vé 16p thoat nudc va 16p phan cach.

Viéc lya chon hé théng 16p 16t day va lop che phu cudi cung s& phu thudc vao hién trang dia
chat, diéu kién khi hau va yéu cau vé moi truong khu vie xay dung. Gia su thanh phan cau tao
ctia 16p dét nén cua khu vuc xay dung 1a dat yéu do d6 sir dung 16p vai dia chat nhdm phén b
déu tai trong va chon 16p mang HDPE day 1,5 mm loai tron dé chng tham cho 16p day va loai
gai cho mai dbc cua dé chan BCL nham chéng truot. Hé thong 16p 16t day cta cac bii chon lap
don thudng gdm c6 hai 16p mang dia chat, mdi 16p déu c6 mot 16p thoat nude va hé théng thu
nudc ri rac.

Gia C6 Lép Lot Day

Do tac dung cua céac luc kéo, nén, udn,... 1én 16p day va tranh hi¢n tuong trugc lan va truge dat
0 chon lap ta can gia co 16p day 6 chon lap, voi phuong an chon vat liéu gia ¢6 dugce dé nghi nhu
sau:

Phuwong 4n 1 - Dit xdy dung xa ban va ximing

- M@ td phwong dn I: Duéi cing 1a 16p dat hién hitu dugc dam nén chat, tiép do 14 1p vat lidu
chong tham bang dat day 50 cm bao gdbm xa ban va xi mang, trén do 1a 16p séi thu nudce ri
rac, 16p ngan cach va 16p dat bao v¢;

- Uu diém: Phuong an 1 c6 nhiéu diém thuan loi 1a chju luc tét, tin dung str dung xa ban, xi
mang va dat xay dung lam 16p chong tham, dong thoi cling gop phan xtr 1y rac thai xay dung;

- Nhwoc diém: Phuong an nay c¢6 nhugc diém 1a chi phi xdy dung cao, gia cong nang nhoc,
16p xi mang c6 thé bi an mon boi nudc ri rac, kha ning ximang bi ntc cao, khé hang gin cac
16p chéng tham khi phai thi céng trong nhiéu ngay.

Phuong an 2 — Sét, 16p chong tham, vai dia chit va dit dao

- M0 td phwong dn 2: Str dung mot 16p chong thadm nim dudi mot 16p dat sét dém duge dam
nén chat trén do 1a 16p san soi va trén cung la 16p dat dan chac khoang 0,3 m;

- Uu diém: st dung ngudn dat sét ré tién d& kiém, 16p HDPE ( 16p vai dja chit) da duoc sir
dung nhiéu noi va kha nang chong tham tot;

- Nhwoc diém: gia thanh dau tu cao.

Dua trén wu va nhuoc diém cua timg phuong 4n chon phuong an 2 dé chdng thim cho 6 chén
14p. Ngoai ra, dé bao dam 16p dat sét co tac dung theo thit ké, 16p dat sét phai c6 do day
(10,16 +15,24 cm) dugc nen thich hop gitra cac 16p ké tlep B tri cac 16p dit sét mong ciling co
kha nang tranh dugc nut do su sap x€p thir tur dat cuc néu nhu chi sir dung mot loai sét. Mot van
dé khéc can quan tdm khi sir dung nhiéu loai sét khac nhau 13 sy niit né do tinh truong né ctia cac
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loai sét khac nhap s€ khac nhau. Do qé, dé }(héc phuc giéu nay, chi st dung mot loai sét khi xay
dung 16p 16t!V.Cau tao 16p 16t day chong tham duoc thé hién trong Hinh 9.2

— (5) it hi

1 Lép dat hién hitu 30 cm
— (4 2 | L6p sét dam chit 20 cm

----------------------------- 3) 3 | L6p vai dia chat 0,2 cm
geomembrane
— () 4 Lop cat so1 va ong thu 20 cm
nudc ri rac
: '33" Ly ~-p 5 Lé6p vai dia chat 0,2 cm
+a\f\’[;| ,..{:'\“ 'lu. $13 (1) geotextile

6 Lép chat thai rin

Hinh 9.2 C4u tao 16p 16t day.
9.3.3 L6p Che Phii Cubi Cung

L6p che phu cudi cing ¢6 nhiém vu dam bao tranh phat tan khi bai rac, mui ra moi truong, dong
thoi tranh lwong mua roi vao hd chon lap ting kha nang phat sinh nude ri rac khoéng can thiét.
Lop phu trén cung phai dam bao d6 day, do co gian chong ran nut béi rac tu qua trinh phan hay
sinh hoc cta cac chat hitu co. Dé chéng x6i mon dat phu cua 16p che phu cudi cung, tao canh
quan cho bii rac trai tham thuc vt trén 16p dat bao vé véi cac cdy ré chum va cay bui.

Lép dat phu trén cing
Lép vai dia chét geotextile
Lop cét thoat nude

Mang dia chit geomembrane
Lé6p dét sét nén

Lép rac

Hinh 9.3 Chi tiét 16p phu dat sau cling
9.3.4 L6p Che Phit Hing Ngay

Dé c6 thé dim nén duogc cac 16p rac cia bii chon 14p can c6 16p phu trung gian hing ngay. Cac
dang 16p phu hién nay thuong s dung nhu sau (1) dung dat sét dao duogc tir bai chon lap, 2)
dung sa ban, (3) dung phan compost, (4) duing HDPE loai mong phu tam qua ngay hom sau lay
ra va d6 rac tiép tuc. Trong cac dang 16p phu hang ngay néu trén co thé thay 16p phu trung gian
la dung dét sét dao duoge tir bai chon lap duoc lua chon dé thiét ké tinh toan cho bai chon lap
CTR cua Tp. Viing Tau vi tan dung dugc dét sét co san, it ton tién mua vat lidu.

(M Tran Thi My Diéu, 2006.
9-4



9.3.5 Thu Gom Va Xir Ly Nwéc Ri Rac

Dé dap tng tiéu chuan cua mot BCL hop vé sinh BCL c6 hé thong thu gom va xu Iy nudc ri rac,
nudce thai sinh hoat, nude thai tir cdc phuong tién van chuyén, phong thi nghi¢m va cac loai nudc
thai khac. Nudc ri rac va nude thai sau khi xtr Iy phai dat loai B theo TCVN 6980 — 2001 vé moi
truong. Hé thong thu gom nudc rac, nudc thai bao gdm: cac ranh, dng dan va hd thu nudc rac,
nudée thai duoc bé tri hop 1y dam bao thu gom toan bd nude rac, nude thai vé tram xir 1y.

Mang ludi dng thu gom nudc rac duoc dit & bén trong tang thu gom nudc ri rac. Mang luoi
duong ong thu gom nudc rac nay phai dap ung cac yéu cau sau, (1) co thanh bén trong nhan va
c6 dudng kinh t6i thiéu 150 mm va (2) c¢6 d6 doc tdi thiéu 1%.

Lwa chon phwong phap thu gom va van chuyén nwére ri rac
Dé thu gom va van chuyén nudc ri rac & bii chon 1ap, c6 thé ap dung 3 phuong phép sau:

- Phuwong phap van chuyen n01 Nude ri rac tir 6 chon lap duoc tap trung vé mot gleng thu
trung tdm ngay canh hé. Tir giéng thu, nudc ri rac dugc bom dura 1én hé thong cong ndi va tu
chay vé khu vuc xir 1y nuée ri rac;

Phuong phép nay thich hop véi cac hé chon lap c6 qui mé 16n va rat 16n, ton nhiéu kinh phi
cho cac tram bom phén tan, quan ly phuc tap, cac hang myc céng trinh phuy tro cong kénh va
rat kh6 dam bao thu gom nuéc ri rac triét dé va c6 mui gay 6 nhiém méi trudng;

- Phuwong phap vén chuyen chim: Nudc ri rac dugc thoat vao hé thdng cdng ngam trong 10ng
dat va tu chay vé giéng thu gom tap trung ¢ cubi mang ludi thoat nudc ri rac, tir d6 nudc ri
rac dugce bom 1én va dan vao khu xir Iy nude thai;

Phuong phap nay thich hop dbi voi cac khu vuc ¢ muc nude ngdm thap, dé quan Iy van
hanh hé thong, khong can nhiéu tram bom phan tan va hoan toan c6 thé dam bao thu gom
nuoc thai triét dé va kip thoi. Tuy nhién, phuong phap nay doi hoi phai xay dung hé théng
dng ngam & dudi siu, do d6 tén kém va phirc tap hon hé thong dng noi.

- Phwong phap thu gom doc theo cudi hd chén ldp: Nude ri rac dugc thoat theo bé mat
nghién (theo chiéu doc cua 6 chon lap) cua 16p san soi ¢ tang dudi sau d6 dugc bom vé khu
xu ly;

Phuong phap nay tan dung dugc bé mat dia hinh nghién cua khu vuc xur ly, xay dung hé
thong ong thoat nudc cho toan bo cac 6 chon lap. Nhugc diém, thi cong kho dé dam bao do
sau thu gom.

Twr viéc phan tich cdc uu nhugc di€m cta cac phuong phap van chuyén nudc ri rac va dya trén
cac y€u to tu nhién dia hinh chon phuong phép thu gom doc theo cuoi ho chon lap.

Quan ly nwde ri rac

Quan Iy hop ly nudc ri rac sinh ra tir BCL la co s dé loai trir nguy co gay 6 nhiém ngudn nudc
ngam. Co nhiéu phuong an dugc ap dung dé quan 1y nude ri rac thu gom dugc tir BCL bao gom
(1) tudn hoan nudc ri rac, (2) bay hoi nuéc ri rac, (3) xur ly nude ri rac va (4) thai vao he théng
thu gom nudc thai d6 thi, nhung phuong phép ti wu nhat vé mat méi truong 1a phuong an 3 (xir
1y nudc ri rac). Phuong an ndy duogc lua chon trong thiét ké va quan 1y bai chén 1ap.
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9.3.6 Thu Gom Va Xir Ly Khi

De xtr 1y khi bai chén lap ¢ cac phuong phap dugc dé xuit nhu sau (1) dét, (2) thu h01 dé san
xuét dién, (3) khir mui. Trong cac phuong phap trén thi phuong phap thu hoi dé san xuét dién 1a
kha thi va phu hop voi ngudn von dau tu va dam bao tiéu chuan méi trudng.

Hinh thire dit 6ng thu gom trong bii chon 1ap gom:

- Dat 6ng thu khi ndm ngang song song voi l6p vét liéu nam phu, cac dng thu khi nim ngang
ciia mot 10p s€ duoc noi voi nhau boi mot ong dat nam ngang cip sat vao thanh hé chon lap
10i dugc dan 1én trén mat dat vé khu xu 1y khi;

- Dat 6ng thu khi thang dimg, chiéu cao dng ngap trong 16p rac 1a 80% chiéu cao 16p rac. 1/3
chiéu cao 6ng ngdp trong rac s& duoc duc 16 c6 duong kinh du 16n dé thu khi. Ong thu khi
dugc gitt ¢6 dinh nho 6ng 10ng cdu tao bang tre, v4i dudng kinh ngoai bang duong kinh
gleng thu khi, duong kinh trong dam bao 16n hon dudng kinh dng thu khi, xung quanh phan
duc 16 dugc bao boc boi mot 16p soi c6 dudng kinh 16n hon duong kinh 16, dé giir ong thang
dtng. Phan éng dua Ién khoi don nguyén sau khi d6 hoan chinh ca 16p che phu cudi cung du
cao dé tranh sy ¢6 1am bit ng.

Chon phuong an 2 lam phuong 4n tinh toan va thiét ké vi ong thu khi dung it bi anh huong bi
gay ong do qua trinh phan hay sinh hoc thé tich rac bi sut xuéng, déng thoi am bao dugc yéu cau
1a thu hét khi sinh ra tir 6 chon réc.

9.4 QUY TRINH VAN HANH BAI CHON LAP

CTR trude khi vao bai db phai di qua tram can. Tai tram can, xe van chuyén duoc can khi cho
rac vao va sau khi d6 rac. Khdi luong CTR ctia mdi chuyén chuyén chd duoc tinh bang sy chénh
léch khdi lugng cua xe vao va ra. Rac sau khi dugc can tai tram can s€ dugc dd déng tai san
trung chuyén c6 mai che va c6 hé théng thu nudc ri rac. Tir 7 h sang cac xe xtc, Gi va xe van tai
s& van chuyén rac 1én trén 6 chén 1ap. Trong trudng hop coé mua to va kéo dai qua 3 gio rac sé
duoc luu lai san trung chuyén thém mot thoi gian ma khong van chuyén 1én 6 chon 14p dé tranh
tinh trang nude mua xam nhap. San trung chuyén véi dién tich thiét ké c6 thé ding lam noi dé xe
xuc, xe lu, xe cap trong thoi gian tir 18 gid dén 6 gio.

Rac sau khi qua san trung chuyén s& dugc chuyén dén 6 chén 1ap bang xe tai ben dung tich 20-
25 m?. Xe rac duoc hudng dan vao d6 ding khu vuc quy dinh. Khi rac tir van chuyén d6 xudng 6
chon lap s& duoc 1 xe ddm nén chuyén dung san ui thanh tung 16p day 50 cm, sau do, 16p rac nay
dugc dam nén dé dat ty trong 0,8 tan/m® va ¢ chiéu day téi da 1a 60 cm. Chiéu cao 16p rac d6
mdi ngdy 14 2,0+2,2 m . Chiéu day 16p déat phu dat 20 cm. Ty 1é 16p dét phu chiém khoang 10%
dén 15% tong thé tich rac thai va dat phu. Trong truong hop mua mua, 16p che phu nay dugc
thay bang hdén hop xa ban hodc cat (15 cm) va dat sét (10 cm) dé tranh 13y trong qua trinh van
chuyén®

Ché pham EM duoc sir dung dé phun 1én 6 chén 1ap dang vén hanh vao luc 8 gid sang moi ngay
nhim lam giam mui hoi, dong thot giam sy lan truyen bénh tat qua cac loai vi trung gay bénh,
chuét bo, ..., ciing duoc han ché bang cach phun thude diét con tring mdi tudn mot 1an vao thi 4.

Trong truong hop ngay 18 tét khi khdi lugng rac tang 1én nhung nho c6 san phén loai nén luu
luong xe van chuyén rac dén 6 choén lap van khong thay doi. Tuy nhién, dé dam bao c6 thé van

) http://www.nea.gov.vn/luat/toanvan/ThongtuLT_01-2001_TTLT.html
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chuyén va chén lap hét luong rac nay thi thoi gian 1am viéc cta xe dim nén chuyén dung va xe
van chuyén vat liéu che ph trung gian s& ting gap doi.

Nude ri rac sinh ra tir cac 6 chon rac duge thu gom bang hé théng thu gom va duoc xir 1y tai
tram xu ly nudc ri rac. Tuyen bng thu gom dugc lap dat tai day 6 chon lap, trong 16p so1 lam vat
liéu loc ngan chit thai ran lot vao éng. Cudi éng ndi vao hd ga cua tuyen ong chinh thu gom
nudc ri rac cho toan bii chén lap. Hé théng xir 1y nude ri rac dugce thiét ké chii yéu dua trén cong
nghé xtr 1y sinh hoc két hop voi qua trinh siéu loc dé dam bao hé théng van hoat dong hiéu qua
trong truong hop ham lugng cac chat doc hai va cac chat khong c6 kha ning phan hity sinh hoc
cao.

Thanh phﬁn cac khi sinh ra tir bai chon lép c6 chira CH4, CO»2, NH3, HsS,..., trong do, thanh phén
khi CHa chiém tir 40-60% tong thé tich khi va 1a khi chinh gy hiéu ing nha kinh. Do d6 dé giam
thiéu tac dong dén chat lugng mai truong khong khi xung quanh, luong khi sinh ra phai duoc thu
gom va xur ly bang mot trong hai phuong an sau: (1) xur ly va tai sir dung dé san xuat dién, (2)
dbt bo, phuong an dbt bo 1a t6t nhat. Khi sinh ra tir cac 6 chén lap s€ dugc thu gom bang hé
thong dng thu khi dimg. Ong thu khi s& dat theo timg 16p réc va duoc ndi véi thiét bi dbt ty dong.
Qua trinh ddt khi duogc thuc hién lién tuc.

L6p che phu cubi cung dugc thiét ké theo Thong tu 01/2001 gdm co 16p vat liéu che phu trung
gian (0,2 m), 16p dét sét (0,6 ‘m), 16p mang dia chit VLD (2 mm), 16p dit trong (0,6 m), trén
cung la tham thyc vat dung dé phu Ién phan 6 chon 14p (tao thanh do dé ngin nudc mua) da do
day (c6 chiéu cao 16p rac 2 m). Néu cac don nguyén chon lap lai dugc sur dung lai, thi sau khi
dong don nguyén chon l4p it nhat 10 naim méi duoc phép dao dit tir cac don nguyén chon lap dé
lam phan bén. Pdng thoi tién hanh sira chita lai don nguyén chon 1ap dé dua vao sir dung. Ngoai
ra c6 chuong trinh giam sat chat lugng méi truong ciing nhu kha ning xir Iy nude ri rac, khi tir
bai chén lap.

9.5 TINH TOAN THIET KE O CHON LAP
9.5.1 Khoi Lwong Chét Thai Pem Chon Lip

V6i hinh thirc quan 1y chat thai rin theo huong khu d6 thi sinh thai phan loai chét thai tai nguon
sau d6 CTR duoc tai sir dung mot cach t6i da da lam giam khoi lwong CTR phai dem chén 1ap.
Viéc xac dinh khdi lwong CTR can chén l4p 14 théng sb quan trong trong xay dung va van hanh
bai chén lap. Gia dinh d6i v6i chit thai ran vo co thanh phan khong c6 kha ning tai ché chiém
20% va khong thay d6i theo nhidu ndm. Thanh phan thai ra sau qua trinh tai ché 1a 5% tinh trén
tong khdi lugng can tai ché. Dbi v6i chét thai ran hitu co ¢ 5% luong chat thai rén hitu co sau
qua trinh ché bién compost ciing duoc dem chén 14p.

V6i mong mudn giam thoi gian van hanh 6 chon 1dp, giam dién tich 6 chon ldp, CTR s& dugc
chén trong hai khu vue, (1) khu vuc chén 1ap chit thai vo co chira cac thanh phan khé phan huay
hay phan hity rit cham, (2) khu vuc chén 1ap chat thai huu co chtra cac thanh phan c6 kha nang
phan hay sinh hoc nhanh. Viéc chia khu vuc chon 14p theo thanh phan chat thai s& giup quan 1y
t6t hon cac qué trinh xay ra trong 6 chon lap, dau tu hé thong thu khi s& giam di so véi chén lap
chung (lvong khi sinh ra tir 6 chon lap chit thai vo co thap). Pdi véi chat thai hitu co, do sat lan
cac 10p trong qua trinh chon 1ap 1a diéu dang quan tdm va nhu thé kha ning tiép nhan thém chét
thai s€ tang 1én.

Khéi luong chit thai dem chén 14p theo timg khu vire qua céc nim dugc thé hién trong Bang 9.1
va Bang 9.2.
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Bang 9.1 Khéi lugng chét thai hitu co can chén 14p tinh dén nam 2020

Téng luong CTR hitu | Luong CTR hitu co Téng cong
Nam | co cua toan Thanh pho dem qh(”)n lap (5%) (t 4 n/né'm)
(tan/ngay) (tan/ngay)

2007 254,20 12,71 4.639,15
2008 255,74 12,79 4.668,35
2009 257,30 12,86 4.693,90
2010 258,87 12,94 4.723,10
2011 260,47 13,02 4.752,30
2012 262,08 13,10 4.781,50
2013 263,71 13,18 4.810,70
2014 265,36 13,27 4.843,55
2015 267,03 13,35 4.872,75
2016 268,73 13,44 4.905,60
2017 270,44 13,52 4.934,80
2018 272,17 13,60 4.964,00
2019 273,92 13,69 4.996,85
2020 275,70 13,79 5.033,35
TC 3.705,72 185,30 67.629,40

Biang 9.2 Khoi lugng chat thai vo co can chén lap tinh dén nam 2020

,, Luong CTR v6 co dem di chon lap
Tong lugng CTR v6 co (tan/ngay) 2 n 2 N
Nam | ctatoan Thanh phé | 20% CTR v co | 5% CTR v6 co TO‘}E/ cons TO}E cong
(tAn/ngay) khong c6 kha thai ra sau qua (tan/ngay) (tn/ndm)
ning tai ché trinh tai ché
2007 217,62 43,28 7,61 50,89 18.574,85
2008 218,01 43,60 7,63 51,23 18.698,95
2009 218,40 43,68 7,64 51,32 18.731,80
2010 218,79 43,76 7,66 51,42 18.768,30
2011 219,19 43,84 7,67 51,51 18.801,15
2012 219,59 43,84 7,68 51,52 18.804,80
2013 220,00 44,00 7,70 51,70 18.870,50
2014 220,40 44,08 7,71 51,79 18.903,35
2015 220,83 44,17 7.73 51,90 18.943,50
2016 221,25 44,24 7,74 51,98 18.972,70
2017 221,68 44,33 7,76 52,09 19.012,85
2018 222,11 44,42 7,77 52,19 19.049,35
2019 222,55 44,50 7.79 52,29 19.085,85
2020 223,00 44,60 7,80 52,40 19.126,00
TC 3.083,42 616,68 107,92 724,60 264.479,00

9.5.2 Tinh Toan Chi Tiét Cho Mt O Chén Lap Chat Thai Rin Thue Phim (Hitu Co)

Céc thong s6 thiét ké 6 chén lép duogc lya chon theo thong tu lién tich s6 01/2001/TTLT-BXD-
BKHCNMT. Do luong chét thai rin chon lap hang nim khong nhiéu, kéo dai 14 nim tir nim
2007 +2020. Néu chia bai chon lap thanh nhiéu ngan dé chon 1ap rac (vi thoi gian hoat dong cua
1 6 chon 14p khong qua 3 niam) thi s& khong kinh té ton kém va kho thi cong. Nén trong truong
hop nay chi aén xay dung 1 6 chén 1ap nhung 6 chon 1ap duoc chia thanh nhidu ngan nho ¢ dap

dé tam trong thoi gian d6 réc.
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Xac dinh thé tich va dién tich chén lip chit thai rian hitu co

- Tbng lugng rac d6 vao BCL trong 14 ndm 13 67.629,40 tin

- Do thoi gian lam viéc cua 1 6 chon lap khong qua 3 nam nén chon thiét ké 6 ngin chon lap

- Luong rac trung binh chira trong mot ngan chon 1ap: 67.629.4 : 6 ~ 11.271,5 tan

- Mure d nén ép rac tai BCL 14 0,65+0,75 tAn/m’ ddi voi chon lap chét thai chung vo co va
hitu co. Do d6, trong truong hop chon lap chat thai hitu co riéng thi muac d nén ép s€ cao
hon, chon muc do nén ép 1a 0,8 tn/m>

67.629,4

- Thé tich trung binh ctia 1 6 chén lap: V = =83.493 (m?)

Thong S6 Thiét Ké

Chon chiéu cao cua 1 16p 1a: 2 m

Chiéu cao caa 16p che phu trung gian: 0,2 m (TC: 0,15 — 0,3 m)

- Bai chon lap duoc thiét ké 6 16p (3 16p trén mat dat va 3 16p dudi mat dat).

- Chiéu day 16p vat liéu che phu cubi cing 1,7 m
9.5.3 Tinh Toan Céc L6op Trong Mot O Chéon Lap Chit Thai Hiru Co

Dé thuan tién cho vige thiét ké va thi cong chon mat ddy 1a hinh vuéng, lic nay 6 chon lap s& co
dang hinh chép cut déu. Véi kich thudc day 6 chon lap 1a: 80 (m) x 80 (m)

LOP 1
Poi Véi Lép Rac 1
. B1 El Al
Kich thudc day dudi ciaa 16p 1: 70 (m)
Kich thudce day trén cua 16p 1:
C1 Dy

Xét hinh thang A1B1CiDy;

Giasae CiD; =X, X1 =70 m;

Vay AiB1=Xi+2 AlEy;

Do do doc taluy la 2:1 nén A1E1=2xh1=2x2=4m;

Kich thudt day trén ctua lop rac la: AiBi=CiD1+2 AiE1=70+(2x4)= 78 m

Thé tich 16p rac 1:

1
Wy ZEX(SIN S, +/Six xS, )xh,

w, = %x (707 +78% +4/70% x 782 ) x 2 = 10.962 (m?)
Di¢n tich ddynho  : Sin=70m x 70 m;

Diér} tichddy l6n  : SiL=78 mx 78 m;
Chiéucaoléprac1 :hi=2m;

Poi Véi Lép Vit Liéu Che Phi 1 (VLCP)

Kich thudc day dudi cua 16p VLCP 1 chinh 1a kich thudc day trén cua 16p rac 1: 78 (m)
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Kich thudce day trén cua 16p VLCP 1:

Xét hinh thang A’1B’1C*1D’y;
Giasa C'1D’1=X"1 =78 m;
Vay A’ 1B 1 =X"1 +2 A”1E’y; C’ D’

Do d6 déc taluy 14 2:1 nén AjtE1=2xh1 =2x0,2=0,4;

Kich thuot day trén cia lop VLCP 11a: A’1B’1=C*1D’1 +2A”1E’1=78 +(2x0,4)=78,8 m
Thé tich 16p vat liéu che ph 1.

W, = %X (S'y, +S', +4S'y, xS, )x h,

W =%x(782 + 7887 +4/78> x 78,87 )x 0,2 = 1.229 (m’)

Di¢n tich day nho S’ IN=78 mx 78 m;
Diér} tich day 16n :S’1L="78,8mx 78,8 m;
Chiéu cao 16p VLCP 1 : h1 =0,2 m;

LOP 2

Pé6i Voi Lép Rac 2

Kich thudc day dudi cua 16p rac 2 bang kich thudc day trén ctia 16p VLCP 1: 78,8 m

Kich thudce day trén cua 16p rac 2: B, E, Ay
Xét hinh thang AxB2CoDy;

CoDa=Xs, X2 =78,8 m;

Vay A2B2 = Xo + 2 AxBEs; C D

Do d¢ dbc taluy 14 2:1 nén AJE2=2xhy=2x2=4m;
Kich thudc day trén cua 16p rac 2 1a: AxBy = CoDa + 2A2E2=78,8 + (2 x4) = 86,8 m

Thé tich 16p rac 2

1
W, :EX(SZN +SzL+\/SZNXS2L)Xh2
Wy =X (T8 8680 47887 x8687)x2 = 13722 m’

Di¢n tich ddy nho : Son=78,8 m x 78,8 m;
Diér} tich ddy I6n  : S = 86,8 m x 86,8 m;
Chiéu cao l6prac2 : h, =2 m.

Poi V6i Lép Vit Liéu Che Phi 2 (VLCP)
Kich thudc day dudi ciia 16p VLCP 2 chinh bang kich thudc day trén cua 16p rac 2: 86,8 (m)

Kich thudce déy trén cua 16p VLCP 2:
B’z E’z A’z

Xét hinh thang A’>B’>C’2D’»
Giasu C;D’; =X’2, X’»=86,8m
Vay AB’ 2 =X"2+2 AhE" o D’
Do do doc taluy la 2:1 nén AZE>=2xh,=2x0,2=0,4
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Kich thudc day trén cua 16p VLCP 2: A’,B’>, =C’2D’> + 2A,E>=86,8 + (2x 0,4) = 87,6 m

Thé tich 16p VLCP 2:

] 1 ' ' ' ' !
w =§x(SNZ +S', S\, xS )xh,
w'2 1 x (86,8% +87,6° ++/86,8* x87,6")x0,2 =1.520 m

3
Di¢n tich day nho :S’on = 86,8 m x 86,8 m;
Diér} tich day 16n 1S’ = 87,6 mx 87,6 m;
Chiéu cao 16p VLCP 2 : h, =0,2 m.
LOP 3
Poi Véi Lop Rac 3

Kich thudc day dudi cia 16p rac 3 bang kich thude day trén cta 16p VLCP 2: 87,6 m
Kich thudc day trén cua 16p rac 3:

B3 E; A3
Xét hinh thang AxB2CoDy;
CsD3; = X3, X3=87,6 m;
Vay A3Bz = X5 + 2 AzE3;
Do d6 ddc taluy 12 2:1 nén AsE3=2 xh; =2 x 2 =4 m; G Ds

Kich thudc day trén cua 16p rac 3 1a: A3Bs = C3D3 + 2A3E3=87,6 + (2 x4) =95,6 m

Thé tich 16p rac 3

1
W3 :EX(SW +8;, +\/S3N X85, )% hy
W, = %x (87,6> +95,6> +4/87,6> x95,6)x2 =16.792 m*

Dién tich day nho  : Ssn=87,6 m x 87,6 m;
Diép tichday lon  : S3p. =95,6 m x 95,6 m;
Chiéu cao léprac 3 : h3 =2 m.

Poi Véi Lép Vit Liéu Che Phi 3 (VLCP)
Kich thudc day dudi cta 16p VLCP 3 chinh bang kich thudc day trén cia 16p rac 3: 95,6 (m)

Kich thudce day trén cua 16p VLCP 3: B, B A

Xét hinh thang A’3B’3C’3D’3

Gia st C’s3D’3 =X’3, X’3=95,6 m
Vay A’3B’3 =X3 +2 A%E’s C’s D’
Do d¢ doc taluy 1a 2:1 nén A’3E’3=2xh3;=2x0,2=0,4

Kich thudc day trén cua 16p VLCP 3: A’;3B’3=C’3D’3 + 2A’3E3=95,6 + (2x 0,4) = 96,4 m

Thé tich 16p VLCP 3:

Wy =X (S, 4, S, xS, )<



w, = %x (95,6> +96,4% +4/95,6” x96,4° )x 0,2 = 1.843 m?

Dién tich day nho :S’3n=95,6 mx 95,6 m;
Diép tich day l6n 1S’ =964 mx 96,4 m;
Chiéu cao 16p VLCP 3 : h3 =0,2 m.

LOP 4

Po6i Voi Lép Rac 4

Ldp rac thir 4 1a 16p bat dau tir mat dat, c6 do dbc taluy 1a 2:1

Kich thudc day dudi cua 16p rac 4 bang kich thude day trén cta 1ép VLCP 3: 96,4 (m)
Kich thudc day trén cua 16p rac 4:

Xét hinh thang A4B4C4Dg;

CsDs = X4, X4 =96,4 m;

Vay A4Bs=X4 +2 A4E4;

Do do doctaluyla2:1nén A4Es=2xhs=2x2=4m;

Kich thudc day trén cta 16p rac 4 1a: AuBs=C4Ds -2 A4E4=96,4 - (2x4)=88,4 m

Thé tich 16p rac 4

1
Wy ZEX(S4N +8, 4 Say XSy ) x by
Mq::%x(8&42+9Q42+4B8A?x96A2)x2 = 17.086 m’

Dién tich day nho  : San = 88,4 m x 88,4 m;

Diép tichday lon  : S31.=96,4 m x 96,4 m;

Chiéu cao l6prac4 :h3=2m;

Poi Véi Lop Vit Liéu Che Phi 4 (VLCP)

Kich thudc day dudi cta 16p VLCP 4 chinh bang kich thudc day trén ciia 16p rac 4: 88,4 (m)
Kich thudce day trén cua 16p VLCP 4:

Xét hinh thang A’4B’4C’4D’4;

Gid st C'4D’4 = X4, X’4= 88,4 m;

Vay A4B’4=X"4+2 A%4E’s;

Do do doctaluyla 2: 1 nén A4E’4s=2xhs4=2x0,2=0,4;

Kich thudc day trén cia 16p VLCP 4: A’4B’4=C4D’s+2 A’4E’4=88,4- (2x 0,4) =87,6 m

Thé tich 16p VLCP 4:

o1 \ \ , , ,
w, =§x(SN4 +S,, +1/SN4 xS, )xh,
w, = %><(87,62 +88,4% +/87,6* x88,4°)x0,2=1.549 m’

Di¢n tich day nho :S’4n=287,6 m x 87,6 m;
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Di¢n tich day lon 1S4 = 88,4 mx 88,4 m;

LOP 5

P6i Voi Lép Rac 5

Ldp rac thir 5 12 16p bat dau tir mat dat, c6 do dbc taluy 1a 2:1

Kich thudc day dudi cua 16p rac 5 bang kich thuéce day trén cta lép VLCP 4: 87,6 (m)
Kich thudc day trén cua 16p rac 5:

Xét hinh thang AsBsCsDs;

CsDs = X5, X5 = 87,6 m;

Vay AsBs = Xs + 2 AsEs;

Do do doctaluyla2:1nén AsEs=2xhs=2x2=4m;

Kich thudc déy trén cia 16p rac 5 1a: AsBs = CsDs -2 AsEs=87,6 -(2x4)=79,6 m

Thé tich 16p rac 5

1
Ws :EX(SSN +Ss, +\/S5N XS5, )% hy
Wy :%x(79,62 +87,6° +4/79,6° x87,6° )x2 = 13.988 m?

Dién tich day nho  : Ssn=79,6 m x 79,6 m;

Diép tichday lon  : Ssp.=87,6 m x 87,6 m;

Chiéucao léprac5 :hs=2m;

P6i Voi Lép Vit Liéu Che Phia 5 (VLCP)

Kich thudc day dudi cta 16p VLCP 5 chinh bang kich thudc day trén ciia 16p rac 5: 79,6 (m)
Kich thudc day trén ctua 16p VLCP 5:

Xét hinh thang A’sB’sC’sD’s;

Giasta C’sD’s = X’s, X’s= 79,6 m;

Vay A’sB’s =X’s +2 A’sE’s;

Do do doctaluyla 2: 1 nén AsE’s=2xhs=2x0,2=0,4;

Kich thudc day trén cua 16p VLCP 5: A’sB’s=C’sD’s +2 A’sE’s=79,6 - (2x 0,4) = 78,8 m

Thé tich 16p VLCP 5:
W :%x(sgvs +8, +4[Sy, xS, )% hy
W, =%>< (78,87 +79,6 ++/78,8% x79,6°)x 0,2 =1.254 m’

Di¢n tich day nho :S’sn=78.8 mx 78,8 m;
Dién tich day 16n :S’5.=79,6 m x 79,6 m;
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LOP 6

Poi Vi Lop Rac 6

Kich thudc day dudi cua 16p rac thir 6 bang kich thudc day trén cta 16p VLCP the 5: 78,8 m.
Kich thudc day trén cta 16p rac thuo 6

Xét hinh thang AsB¢CsDs

Tir tinh toan trén ta c6 A¢Bes= Xo, X6 = 78,8 m

Vay CeDs = Xo - 2AcE

Do dodocla2:1 nén AcGEs=2xhs=2x2=4m

Kich thudc déy trén cua 16p rac 1a: C¢De= X¢ - 2A6Es = 78,8 - (2 x 4) = 70,8 m

Thé tich 16p rac 6:

1 e o
WGZEX(S6N+S6L+ S6NXS6L)Xh6
W :§X(70,82 +78,8" +4/70,8" x 78,87 )x2 = 11.201 m’

Dién tich ¢4y nho: Sen = 70,8 x 70,8 m?

Dién tich day 16n: Se. = 78,8 x 78,8 m?

Chiéu cao 16p rac 6: h¢ =2 m

Poi Vi Lop Vit Liéu Che Phii 6 (VLCP)

Day 14 16p che phii cudi ciing, ¢ ciu tao:

L6p che phu hang ngay: 0,3 m

Lop dat set trén: 0,7 (theo 01/2001/TTLT, > 60 cm)

Phu 16p dém bang dat c6 thanh phan ph6 bién la cat day 50 cm (theo 01/2001/TTLT, 50 +60 cm)
Phu 16p dat trong (dat thd nhudng): 30 cm (theo 01/2001/TTLT, 20+30 cm)
H¢=0,2+0,74+0,5+0,3=1,7m

Kich thudc day dudi cua l6p VLCP 6 chinh 1a kich thudc day trén cua 16p rac 6: 26,3 (m)
Kich thudc day trén cta 16pVLCP 6:

Xét hinh thang A’6B’¢C’sD’s

Gid st A’sB’s = X6, X’6 =26,3

Vay C’6D’6 = X6 - 2AcEs

Do dg docla2:1 nén AcEs=2xhs=2x1,7=3,4

Kich thudc day trén ctia 16p VLCP 6 1a: C’¢D’s= A’¢B’s - 2A’6E’6s= 70,8 - (2 x 3,4) =64 m

Thé tich 16p vat liéu che phi 6.
Wy = X(Sy, S, S xS, )%

W, :%x(642 +70.87 +/64% x 70,87 )x1,7 = 7.729 m®

9-14



Dién tich ddy nho: S’ex = 64 x 64 m?
Diér} tich ddy 16n: S’6. = 70,8 x 70,8 m?
Chiéu cao 16p VLCP 6: h¢ =1,7m

Bang 9.3 Kich thudc va thé tich cia mot 6 chon 14p chat thai rén hitu co

Lép L&p rac (m?) Lép VLCP (m?)
Day dudi| Daytrén| Thé tich Day dusi | Pay trén Thé tich

(m) (m) (m’) (m) (m) (m’)
1 70 78 10.962 78 78,8 1.229
2 78,8 86,8 13.722 86,8 87,6 1.520
3 87,6 95,6 16.792 95,6 96,4 1.843
4 96,4 88,4 17.086 88,4 87,6 1.543
5 87,6 79,6 13.988 79,6 78,8 1.254
6 78,8 70,8 11.201 70,8 64 7.729
TC 83.851 15.118

Bang 9.4 Thong s thiét k& 1 6 chon 14p chat thai rén hiru co

Vi tri Chiéu dai | Chiéu rong
Tai mat dat 95,6 95,6
Day 6 chon lap 70 70
Mit trén ctng 6 chon 1ap khi hoan tat 64 64

9.5.4 Tinh Khéi Lwgng Pit Can Dao

Thé tich dit cin dao cho phin chén ric duéi dat

Wi :§X(8N+SL+\/SN xS )xh

W, = %x (707 +95,6> +4/70% x 95,6 ) x 6 = 41.463 (m°)
Dién tich day nho (d4y 6 chon lap) : Sx=70 m x 70 m;
Diép tich d@y 16n (tai mat dat) :SL=95,6 m x 95,6 m;
Chiéu sau can chon rac h =6m;

Thé tich dét can dao cho 16p 16t day
Lép 16t day duoc thiét ké c6 tong chidu sau h =1,7m bao gém cac 16p sau:

- Lép dét bao vé: 0,6 m;

- Lép vii dia chét (geotextile);

- Loép cat tho: 0,2 m;

- Loép da dam: 0,3 m;

- Lop mang dia chit (geomembrane);
- Lép dét sét nén: 0,6 m.

Phan 16p 16t day khi dao ciing can c6 do nghién ddc 14 2:1 nén néu goi phan can dao co dién tich
day lon ABCD va day nho la MNPQ thi kich thudc day nho sé la

MN=PQ=70-(2xh)=70-(2x3,4)=63,2m
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Thé tich dat can dao cho 16p 16t day

Wi, = 3% (8, 5, +yB xS, xh

w2 = %x (63,27 +70% ++/63,22 x 707 ) x 1,7 = 7.547

Vay tong thé tich dat can dao 1a: Waso = Wlaao + W = 41.463 + 7.547 = 49.010 (m?)
9.5.5 Thé Tich Pat Pip Puong Cho Xe Lén Xudng

Dé tao thuan loi cho xe 1én xubng 6 chén lap, 6 chon lap duogc thiét ké hai duong di gdm mot
duong xe 1én va mot duong xe xudng. Mat duong Ién xudng c6 chiéu rong 6 m goc nghiéng so
véi day 1a 20°, c6 dip bo taluy véi goc nghién 30°

Xét hinh ABCDA Az ta co
Wamumzznzamﬁz+2xng@mc
Xét tam gidc BCH; ta c6

CH
BH, = o= 6 5= 16,5 (m)
1g20”  1g20

WABCDHle :SBCHl xH H, :(% x 16,5x6) x 6 =297 m’

Xét tam giac CH1A | ta co

H
tg30° 1230

1
Do do Wy, ¢ :ngleHlA1 xH,C

é><16,5><10,4><6 =171,6 m*

Vay tong thé tich dat dap 2 con duong 1a

Watp duong = 2 X (279 + 171,6 x 2) = 1.244 .4 (m?)

9.5.6 Tinh Toan Chi Tiét Cho Mét O Chén Lap Chét Thai Vé Co
Xac dinh thé tich va dién tich chén lap

- Tbng lugng CTR v co db vao BCL trong 14 nim 13 264.479 tan;

- Chon thiét ké 6 6 chon lap;

- Luong rac trung binh chira trong mot 6 chon 1ap = 246.479 : 6 = 44.080 tan;

- Murc d9 nén ép rac tai BCL 14 0,65 — 0,75 tan/m’® d6i v6i chon 1dp hdn hop chat thai hiru co
va vo co. Do do, doi voi bai chon lap chat thai vo co riéng biét mic do nén ép s€ thap hon
chon 0,6 tAin/m°;

41.080(tan)

- = 68.466 (m?)
0,6(tan/ m”)

- Thé tich ctia mot 6 chon 1ap rac: V =
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Xac dinh so 16p va chiéu cao chon lap

- Chon chiéu cao cua 1 16p: h=2 m;
- Chiéu day vét liéu che phu trung gian: hrg=20 cm = 0,2 m;

- Bai chon lap duoc thiét ké 6 16p (3 16p trén mat dat va 3 16p dudi mat dat).
- Chiéu day vat liéu che phu cubi cing: hec = 1,7 m;

Twong ty, nhu trudng hop bii chon l4p chét thai hitu co, ta ¢6 phan dudi mat dat c6 thé chira 3

16p rac va phan trén mat dat c6 3 16p rac.

Thoi gian van hanh 6 tirng 6 chén lap

Dua vao khdi luong rac trung binh chén 1ap trong mdi 6 va tdc d6 phat sinh rac theo timg nim

(Bang 9.2), thoi gian van hanh cua tirng 6 dugc tinh toan va trinh bay trong Bang 9.5

Bang 9.5 Thoi gian van hanh timg 6 chon 1ap chét thai rin vo co

1 ndm (ndm 2020)

2020 — 52,40 (tAn/ngay)

S6 thir | Thoi gian van hanh Nam_Luong rac phat sinh | Khdi lugng rac chén lap
tu 0 trong mot 6 (tin)
1 2 nadm + 4,4 thang
1 nam (nim 2007) 2007 - 50,89 (tan/ngay) 44,048
1 ndm (nam 2008) 2008 — 51,23 (tan/ngay) '
4,4 thang (nam 2009) 2009 — 51,32 (tAn/ngay)
2 2 ndm + 4,4 thang
7,6 thang (nam 2009) 2009 - 51,32 (té:m/ngéy) 44068
1 ndm (nam 2010) 2010 — 51,42 (tan/ngay) '
8,8 thang (nam 2011) 2011 — 51,51 (tAn/ngay)
3 2 ndm + 4,2 thang
3,2 thang (nam 2011) 2011 — 51,51 (tAn/ngay)
1 ndm (nam 2012) 2012 — 51,52 (tAn/ngay) 44.174
1 ndm (nam 2013) 2013 — 51,70 (tin/ngay)
1 thang (ndm 2014) 2014 — 51,79 (tin/ngay)
4 2 nam + 4,1 thang
9 thang ( nam 2014) 2014 -51,79 (tén/ngéy) 43.998
1 ndm (nam 2015) 2015 - 51,90 (tan/ngay) '
7,1 thang (nam 2016) 2016 — 51,98 (tin/ngay)
5 2 ndm + 4 thang
6,9 thang (nam 2016) 2016 — 51,98 (tén/ngéy) 44.020
1 ndm (nam 2017) 2017 — 52,09 (tan/ngay) '
9,1 thang (nam 2018) 2018 — 52,19 (tAn/ngay)
6 2 ndm + 0 thang
2,9 thang (nam 2018) 2018 — 52,19 (tin/ngay)
1 ndm (nam 2019) 2019 — 52,29 (tin/ngay) 42.752

9.5.7 Tinh Toan Cac Lép Trong Mét O Chén Lap Chét Thai Vo Co

Pé thuén tién cho viéc thiét ké va thi cong chon mat day 1a hinh vuéng, lac nay 6 chon lép s€ co

dang hinh chép cut déu. Véi kich thude day 6 chon lap = 60,5 (m) x 60,5 (m)
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LOP 1

P6i Voi Lép Rac 1
B1 El Al

Kich thudc day dudi caa 16p 1: 60,5 (m)

Kich thudce déy trén cua 16p 1:

Xét hinh thang A1B1CiDy;

Gia sa CiD; = X, X1 =60,5 m;

Vay AiB1= X1+ 2 AiEy;

Do d6 déc taluy 14 2:1 nén AjE;=2xh; =2x2=4m;

Kich thudt day trén cua lop rac la: AiBi =CiD1+2 A1E1=60,5+(2x4)= 68,5m

Thé tich 16p rac 1:

1
Wy ZEX(SIN +S,. T4/Si XS )xh,
w, :§><(60,52 +68,5% +4/60,5? x 68,57 ) x 2 = 8.331 (m’)

Di¢n tich ddy nho  : Sin=60,5 m x 60,5 m;
Di¢n tich day lon @ Sip = 68,5 m x 68,5 m;
Chiéu cao loprac 1 :h;=2m;

Poi Vi Lop Vit Liéu Che Phi 1 (VLCP)
Kich thudc day dudi cia l6p VLCP 1 chinh 1a kich thudc day trén cua 16p rac 1: 68,5 (m)

Kich thudce déy trén cua 16p VLCP 1:
B’ E’ A’y

Xét hinh thang A’1B’1C*1D’1;
Giasau C'1D’1=X’1=68,5m;
Vay A’ 1IB'1 =X’1 +2 A E’y; (O D’
Do d6 dbc taluy 1a 2:1 nén A1E1 =2xh1=2x0,2=0,4;

Kich thudt day trén cua 16p VLCP 1 1a: A>1B’1=C*1D’1 +2A1E’1=68,5+(2x0,4)=69,3 m

Thé tich 16p vat liéu che ph 1.
] 1 ' ' ' ' !
W' ZEX(SNI +8' + Sy, xS', ) xh,
w, =%>< (68,57 +69,3% +4/68,5% x 69,37 )x 0,2 =949 (m?)

Dién tich day nho :S’IN=68,5m x 68,5 m;

Di¢n tich day lon :S’1L=69,3mx 69,3 m;
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LOP 2

P6i Voi Lép Rac 2

Kich thudc day dudi cua 16p rac 2 bang kich thudc day trén cta 16p VLCP 1: 69,3
Kich thudc day trén cua 16p rac 2:

Xét hinh thang AxB>C,D»

CoD2=X5,X2=69,3 m

Vay AoBa =Xo + 2 AsE»

Do dd doc taluy 1a 2:1 nén A2cE2=2xho=2x2=4m

Kich thudc day trén cta 16p rac 2 1a: AoBo = C2D2 +2A2E2=693+(2x4)=773m

Thé tich 16p rac 2

1
w, :EX Sy TS, +\lszN xS, )xh,
Wy =X (0.3 773 469,37 X T7.37) x2 = 10.756 ()

Di¢n tich ddy nho : Son =69,3 m x 69,3 m;

Diér} tichddy lé6n : S =773 mx 77,3 m;

Chiéu cao l6prac2 : h, =2 m.

Poi Vi Lop Vit Liéu Che Phii 2 (VLCP)

Kich thudc day dudi ciia 16p VLCP 2 chinh bang kich thudc day trén cua 16p rac 2: 77,3 (m)
Kich thudce day trén cua 16p VLCP 2:

Xét hinh thang A’>B’>C’>2D’;

Giasu C»2D’; =X, X’»=77,3m

Vay AB =X’ +2 ARE"

Do d¢ doc taluy 14 2:1 nén A»E>=2xh,=2x0,2=0,4

Kich thudc day trén ctia 16p VLCP 2: A’,B’>, =C"2D’, + 2A2E» =773+ (2x0,4)=78,1 m

Thé tich 16p VLCP 2:

' 1 ' ' ' ' !
WZZEX(SNZ+SL2+ /SNZXSLZ)Xh2
w, = %x (77,3% +78,1% +4/77,3* x 78,17 )x 0,2 = 1.207 (m?)

Dién tich day nho :S’on=773mx 77,3 m;
Di¢n tich day lon :S’= 78,1 mx 78,1 m;
Chiéu cao 16p VLCP 2 : h, =0,2 m.
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LOP 3
P6i Voi Lép Rac 3
Kich thudc day dudi cia 16p rac 3 bang kich thude day trén cta 1op VLCP 2: 78,1 m

Kich thudce day trén cua 16p réac 3:

B3 E3 A3
Xét hinh thang A>B>CyD»;
CiD3 =X3, X3=78,1 m;
Vay A3B3 = X3 + 2 AsEs;
Do d6 déc taluy 12 2:1 nén AsE;=2xh; =2x2 =4 m; G Ds

Kich thudc day trén cua 16p rac 3 1a: A3Bs = C3D3 + 2A3E3=78,1 + (2 x4) =86, m

Thé tich 16p rac 3

1
w, =§><(S3N + 85, ++/S5y x S5, ) x g
W, = %x(78,12 1+ 86,12 +4/78,1> x86,12 ) x 2 = 13.491 m’

Dién tich day nho  : Ssn=78,1 m x 78,1 m;

Diép tichday lon  : S3. = 86,1 m x 86,1 m;

Chiéu cao léprac 3 : h3 =2 m.

Poi Véi Lép Vit Liéu Che Phi 3 (VLCP)

Kich thudc day dudi ciia 16p VLCP 3 chinh bang kich thudc day trén cia 16p rac 3: 86,1 (m)

Kich thudce déy trén cua 16p VLCP 3: B, B A

Xét hinh thang A’;B’3C’3D’3

Gia s C’3D’3 =X’3, X’3=86,1 m
Vay A3B’3 =X+ 2 AE’; C D’
Do d¢ doc taluy 1a 2:1 nén A’3E’3=2xh3;=2x0,2=0,4

Kich thudc day trén cua 16p VLCP 3: A’3B’3 =C’3D’3 + 2A’3E3=86,1 + (2 x 0,4) = 86,9 m

Thé tich 16p VLCP 3:

o1 . , , , ,
W, =§><(SN3 +8, +4/Sy, xS, )xh
w, = %><(86,12 +86,9% +4/86,1° x86,9° )x 0,2 = 1.496 m’

Dién tich day nho :S’sn=286,1 m x 86,1 m;
Di¢n tich day lon 1S’ = 86,9 mx 86,9 m;
Chiéu cao 16p VLCP 3 : h;=0,2 m.
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LOP 4

P6i Voi Lép Rac 4

Lé6p rac thir 4 13 16p bat dau tir mat dat, co d6 doc taluy 1a 2:1

Kich thudc day dudi cua 16p rac 4 bang kich thudce day trén cta lép VLCP 3: 86,9 (m)
Kich thudc day trén cua 16p réac 4:

Xét hinh thang A4B4C4Dg;

C4Ds = X4, X4 = 86,9 m;

Vay A4Bs=X4 +2 A4E4;

Do do doctaluyla2:1nén A4Es=2xhs=2x2=4m;

Kich thudc day trén cta 16p rac 4 1a: AuBs=C4Ds -2 A4E4=86,9 - (2x4)=78,9 m

Thé tich 16p rac 4

1
Wy :gx(Suv + 8,4, F Sy XSy )% hy
W, = %x (78,97 +86,9% +1/78.97 x86,97)x 2 = 13.755 m’

Dién tich day nho  : San = 78,9 m x 78,9 m;
Diép tichday lon  : S3.=86,9 m x 86,9 m;
Chiéu cao l6prac4 :h3=2m;

Poi V6i Lép Vit Liéu Che Phi 4 (VLCP)

Kich thudc day dudi cta 16p VLCP 4 chinh bang kich thudc day trén ciia 16p rac 4: 78,9 (m)
Kich thudce day trén cua 16p VLCP 4:

Xét hinh thang A’4B’4C’4D’4;

Giasu C’4D’s = X4, X°4=78,9 m;

Vay A4B’4=X"4+2 A%4E’s;

Do do doctaluyla 2:1nén A4E’4s=2xhs4=2x0,2=0,4;

Kich thudc day trén cua 16p VLCP 4: A’4sB°4=C4D’4+2 A’4E’4=78,9-(2x 0,4)=78,1 m

Thé tich 16p VLCP 4:

N R , : : ,
w, =§x(SN4 +S, JrJSN4 xS, )xh,
w, = %x (78,1 + 78,97 +4/78,1> x 78,97 )x 0,2 =1.232 (m%)

Di¢n tich day nho :S’4an=78,1 mx 78,1 m;
Di¢n tich day lon 1S4 =789 mx 78,9 m;
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LOP 5

Poi Vi Lop Rac 5

Ldp rac thir 5 12 16p bat dau tir mat dat, c6 do dbc taluy 14 2:1

Kich thudc day dudi cua 16p rac 5 bang kich thudc day trén ctia 16p VLCP 4: 78,1 (m)
Kich thudc day trén cta 16p rac 5:

Xét hinh thang AsBsCsDs;

CsDs = X5, X5 =78,1 m;

Vay AsBs = Xs + 2 AsEs;

Do do doctaluyla2:1nén AsEs=2xhs=2x2=4m;

Kich thudce déy trén cua 16p rac 5 1a: AsBs =CsDs -2 AsEs =78,1 - (2x4)=70,1 m

Thé tich 16p rac 5

1
Ws =§X(S5N +3S5, +\/S5N XSSL)th
W, =%x(70,12 +78,17 +4/70,17 x 78,17 ) x 2 = 10.992 (m’)

Di¢n tich ddy nho  : Ssn=70,1 m x 70,1 m;

Diér} tichday l6n  : Ssp =78,1 mx 78,1 m;

Chi€éu cao léprac5 :hs=2m;

Poi Véi Lop Vit Liéu Che Phi 5 (VLCP)

Kich thudc day dudi ciia 16p VLCP 5 chinh bang kich thudc day trén cia 16p rac 5: 70,1 (m)
Kich thudce day trén cua 16p VLCP 5:

Xét hinh thang A’sB’sC’sD’s;

Gia su CsD’s = X’s, X’s= 70,1 m;

Vay A’sB’s =Xs + 2 A’sE’s;

Do do doctaluyla 2:1nén AsE’s=2xhs=2x0,2=04;

Kich thudc day trén cua 16p VLCP 5: A’sB’s=C’sD’s +2 A’sE’s=70,1 - (2x 0,4) =69,3 m

Thé tich 16p VLCP 5:
N , : : ,
W =§><(SN5 +8, + Sy, xS, )xhs
Wy :%x(69,32 +70,17 +4/69,3% x70,1* )x 0,2 =972 m’

Di¢n tich day nho :S’sn=69,3 m x 69,3 m;
Di¢n tich day lon :S’s.=70,1 mx 70,1 m;
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LOP 6

Pé6i Véi Lép Rac 6

Kich thudc day dudi cua 16p rac thir 6 bang kich thudce day trén cta 16p VLCP thr 5: 69,3 m.
Kich thudce day trén cua 16p rac tha 6

Xét hinh thang AsB¢CsDs

Tir tinh toan trén ta c6 A¢Bes= Xs, X6 = 69,3 m

Vay CeDs = Xo - 2AcE

Do dodocla2:1 nén AcEc=2xhs=2x2=4m

Kich thudc déay trén cia 16p rac 1a: C¢Ds= X6 - 2A6Es = 69,3 - (2x4)=61,3 m

Thé tich 16p rac 6:

1
We ZEX(S(,N + 8¢, T/ Sen X Se, )X hg
W, =%x(61,32 16937 +/61,32 x69,37 ) x 2 =8.538 m’

Dién tich day nho: Sen = 61,3 x 61,3 m?

Dién tich day 16n: Ser = 69,3 x 69,3 m?

Chiéu cao 16p rac 6: h¢ =2 m

Poi Véi Lép Vit Liéu Che Phi 6 (VLCP)

Day 1a 16p che phii cudi ciing, ¢ ciu tao:

L6p che phu hang ngay: 0,3 m

Lop dat set trén: 0,7 (theo 01/2001/TTLT, > 60 cm)

Phu 16p dém bang dat c6 thanh phan pho bién la cat day 50 cm (theo 01/2001/TTLT, 50 +60 cm)
Phu 16p dat trong (dat thd nhudng): 30 cm (theo 01/2001/TTLT, 20+30 cm)
H¢=0,2+0,74+0,5+0,3=1,7m

Kich thudc day dudi caa l6p VLCP 6 chinh 1a kich thudc day trén cua 16p rac 6: 61,3 (m)
Kich thudc day trén cua 16pVLCP 6:

Xét hinh thang A’6B’¢C’sD’s

Gid st A’sB’s = X6, X6 =61,3

Vay C’6D’6 = X6 - 2A6Es

Do do docla2:1 nén AsgEs=2xhs=2x1,7=34

Kich thudc day trén cia 16p VLCP 6 1a: C’¢D’s= A’¢B’s - 2A’6E’s=61,3 - (2x 3,4)=54,5 m

Thé tich 16p vat liéu che phu 6.
A , — ,
w6=§><(SN6+SL6+ Sy, xSy, )% hg
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w, = ! x (54,57 +61,3% +4/54,52 x61,3% )x1,7 = 5.705 m>

3
Dién tich day nho: S’en = 54,5 x 54,5 m?
Diér} tich ddy 16n: S’6. = 61,3 x 61,3 m?
Chiéu cao 16p VLCP 6: h¢ =1,7m

Bang 9.6 Kich thudc va thé tich cuia mot 6 chon 1ap chat thai rin vo co

Lép Lép rac (m?) Lép VLCP (m?)
Day dudi| Daytrén| Thé tich Day dusi | Pay trén Thé tich

(m) (m) (m’) (m) (m) (m’)
1 60,5 68,5 8.331 68,5 69,3 949
2 69,3 773 10.756 773 78,1 1.207
3 78,1 86,1 13.491 86,1 86,9 1.496
4 86,9 78,9 13.755 78,9 78,1 1.232
5 78,1 70,1 10.992 70,1 69,3 972
6 69,3 61,3 8.538 61,3 54,5 5.705
TC 68.863 11.561

Bang 9.7 Thong s thiét k& 1 6 chon 14p chat thai vo co

Vi tri Chiéu dai | Chiéu rong
Tai mat dat 86,1 86,1
Day 6 chon lap 60,5 60,5
Mat trén cung 6 chon lép khi hoan tat 54,5 54,5

9.5.8 Tinh Khéi Lwong Pat Can Piao Cho O Chén Lip Chat Thai Rin Vé Co

Thé tich dit can dao cho phéan chén CTR vé co dwéi dat
1

W, :gx (Sy S, +4/Sy xS, )xh

W, = %x (60,5% +86,1% +4/60,5% x 86,17 ) x 6 = 32.565 (m°)

Dién tich day nho (d4y 6 chén ldp) : S = 60,5 m x 60,5 m;

Dién tich ddy 16n (tai mat dt) ~ :Sp=86,1 mx 86,1 m;
Chiéu sau can chon rac :h =6m;

Thé tich dit can dao cho 16p 16t day 6 chén lap chét thai vo co
Lép 16t day duoc thiét ké c6 tong chidu sau h =1,7m bao gém cac 16p sau:

- Lép dét bao vé: 0,6 m; 16p vii dia chét (geotextile); 1op cat tho: 0,2 m;
- Lop da dam: 0,3 m; l6p mang dia chat (geomembrane); 16p dat sét nén: 0,6 m.

Phan 16p 16t day khi dao ciing can c6 do nghién ddc 14 2:1 nén néu goi phan can dao co dién tich
day lon ABCD va day nho la MNPQ thi kich thudc day nho sé la

MN =PQ = 60,5 (2 x h) = 60,5 — (2 x 3,4) = 53,7 (m)
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Thé tich dat can dao cho 16p 16t day

1 —
Wdzaozgx(SN—i_SL—i_ SNXSL)Xh
W. = %x(60,52 +53,77 +4/60,5 x 53,77 )x 1,7 = 5.549 (m°)

Viy tong thé tich dat can dao la:

Wazo = Wlaao + Waao = 32.565 + 5.549 = 38.114 (m?)

9.6 TINH TOAN THIET KE HE THONG THU KHi

9.6.1 Xac Pinh Cong Thirc Phan Tir Ctia Chét Thai Tir Bdi Chéon Lap Hiru Co

Gia su, lay mot mAu chét thai hiru co co kl}éi luong 100 kg dem phan tich, nghia la gia tri % khéi
lugng udt bang gia tri khoi lwong uwdt. Khoi lugng kho cia cac thanh phan cé trong mau chat thai
dugc xac dinh theo cong thuc sau:

m_ (100-%M)

m, =————
100

Trong do:
mg : kh(f)i luong kho cua m§i thanh ph‘ﬁn (kg);
My : kho1 luong udt ciia moi thanh phan (kg);
%M  :dd am cuia moi thanh phan;
Do bii chon lap chat thai hitu co chi chita cac thanh phan c6 kha nang phan huy nhanh nhu thire
an, rau, trai cay hu, 14 vuon,...duoc coi chung la thanh phan thuc pham. Gia stir lay mot mau rac

thuc pham ¢ khéi lugng wot = 100 kg, va do 4m ctia mau 1a 70%,

100-70

Khdi lugng kho ctia mau = x100 =30 kg

Bang 9.8 Thanh phan cic nguyén td ¢ trong mau rac tinh theo khdi lwong kho

Thanh phan Phan trim nguyén t6) | Khoi lwong khéi lugng
Cacbon 48 % 14,40
Hydro 6,4 % 1,92
Oxi 37,6 % 11,28
Nito 2,6 % 0,78
Luu huynh 0,4 % 0,12
Tro 5% 1,50
Tdng cong 100 % 30,00

Do thanh phan luu huynh trong mau chét thai hitu co rat thip so véi cac thanh phan khac nén
cong thirc phan tir cia chat thai dugc xac dinh trong truong hop khong cé Iuu huynh.

M Tran Thi My Diéu, Gido trinh quan 1y chét thai rin sinh hoat, 2006
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Goi CTHH cua réc hitu co 1la CxHyO,Ny, ta co

x:y:z:n=mc:mH:mO:mN
12 1 16 14
14,40 1,92 11,28 0,78
X:1y:z:in= : : :

12 1 16 14
x:y:z:n=12:192:0,705: 0,055
X:y:z:n=22:35:13:1

Cong thtrc phan tur cia CTR hitu co sinh hoat c¢6 kha nang phan hily nhanh: C22H3s013N
9.6.2 Tinh Lwong Khi Sinh Ra Tir Mot M4u CTR Hiru Co Bit Ki

Phuong trinh tong quat biéu dién sy phan huy CTR

H,0 - CH, +

CO, +dNH,

CaHbOCNd+(4a_b_2c_3dj

(4a+b-2c-3dj (4a-b+20+3dj

CnpH3sOi3N  + 12H, O — 9CHs + 11CO2 + NHs
505 216 144 484 17
30 kg 12,83 kg 855kg  28,75kg 1 kg

Biang 9.9 Khoi lugng khi va thé tich khi sinh ra trong 100 kg chét thai rin hitu co mang chon lap

N Khéi luong riéng Khéi lugng khi | Thé tich khi
Thanh phan 3
(Ib/ft%) (kg/m®) (kg) (m°)
CH, 0,0448 0,7176 8,55 11,91
CO;, 0,1235 1,9783 28,75 14,53
NH; 0,0482 0,7721 1,00 1,29
Tbng thé tich khi 27,73

Tuy nhién, dé qua trinh chuyén hoa sinh hoc CTR hitu co xay ra hoan toan thi 6 4m tbi wu trong
6 chon 1ap khoang tir 50 +60%. Trong thyc té, d6 am trong CTR phan bd khong déu. Do dé, gia
thiét ring, 90% lugng khi sinh ra tir kha nang phan hay khdi luong kho ctia chét thai hiru co d6
vao bai trng nam. Vay, lugng khi thyc sy sinh ra tir 100 kg chét thai hitu co d6 vao BCL la:

27,73 x 90% =~ 25 (m?).

9.6.3 Xac Dinh Bién Thién Lwgng Khi Sinh Ra Tir 100 Kg Ric Hitu Co Pem Chén Lip

Gia thiét, thoi gian chét thai ran hitu co phan hity hoan toan 1a 5 nam. Dong thoi, tbe d6 sinh khi

dat gia tri 16n nhit vao nam thtr nhat dbi véi rac phan hiy nhanh sau khi rac bat du sinh khi.
Xac dinh bién thién lwong khi sinh ra tir chit thai rin hiru co

Tu Hinh 9.4 ta théy, tdc do phat sinh khi khi cuc dai tir 100 kg rac kho nhu sau:
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Trong do:

S: tong lugng khi sinh ra trong 100 kg rac;
b: thoi gian chat thai ran nhanh phan hiy hoan toan;

(m*/nam) h
Toc
do
phat 2/4h
sinh
khi 4h

3/4h

0 1 2 3 4 5
Thoi gian (nam)

Hinh 9.4 Bién thién luong khi sinh ra theo thoi gian véi chat thai rin hitu co.
Nhu vay: luong khi sinh ra theo timg nam ddi voi 100 kg khdi lwong kho

Luong khi sinh ra tir ndm thér nhat  : Vo =% x 1 x h=35 (m*/nam);

Luong khi sinh ra vao ndm thithai :Vio=%x1x(h+%xh) = 8,75 (m*/nim);
Luong khi sinh ra vaio nim thitba  : Voz='%x1x(3/4xh+2/4xh) =6,25 (m*/nim);
Luong khi sinh ra vao nim thir bdn : Vau=1%x1x (2/4xh+ % x h) = 3,75 (m*/nim);
Luong khi sinh ra vao ndm tht ndm : Vss="2x1x(1/4xh+0) = 1,25 (m*/nim).

Bing 9.10 Bién thién lugng khi phat sinh theo thoi gian ddi vi chat thai phan hity nhanh

Cubi Tébc d6 phat sinh khi Luong khi
nam (m*/ndm) (m*/ndm)
1 0 5,00
2 10 8,75
3 7,5 6,25
4 5 3,75
5 2,5 1,25
Tong cong 25,00

Gia sir luong chit thai rdn dem chén 14p & cac ndm 1a nhu nhau, tong luong khi sinh ra tir 1 ngin
nho trong 6 chon lap c6 thoi gian van hanh 2 nam dugc tinh toan va trinh bay trong Bang 9.11.

9.6.4 Lwong Khi Sinh Ra Tir 1 O Chén Lap Chit Thai Rin Hiru Co
Téng luwong khi sinh ra ttr mot 6 chén lép duoc tinh toan dua vao céc sb liéu sau:
- Luong chét thai ran d6 vao 6 chon 14p mdi ngay 1a 12,71 tdn/ngay (ndm 2007)

- Thoi gian van hanh ctiia mot ngan chén 14p 14 2 nim
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Bang 9.11 Luong khi phat sinh trong ngin chon 14p chét thai rén hitu co tinh cho 100 kg

Cubi | T0¢dophdtsinh khi Luong khi phat sinh (m?) | Zuong khi
ndm (m’/nam i i tich lay
Nam1 | Naim2 | Tong | Nam 1l | Nam?2 Tong (m?)
1 0,00 0,00 5,00 5,00 5,00
2 10,00 0,00 10,00 8,75 5,00 13,75 18,75
3 7,5 10,00 17,50 6,25 8,75 15,00 33,75
4 5 7,5 12,50 3,75 6,25 10,00 43,75
5 2,5 5 7,50 1,25 3,75 5,00 48,75
6 2,5 2,50 1,25 1,25 50,00
0,00 0,00

9.6.5 X4c Pinh Cong Thirc Phan Tir Ciaa Chit Thai Vé Co

Gia sir, ldy mot mAu chat thai vo co 6 khoi lugng 20,83 kg dem phén tich, nghia 1a gia tri %
khoi lugng udt bang gia tri khoi lugng udt.

Bing 9.12 Khdi lwong cac thanh phan CTRSH c6 trong mau chét thai v co

Thanh phan Ty 18 % mudt (kg) | DO am % m kho (kg)
Gidy 34,47 7,18 6 6,75
Carton 4,08 0,85 5 0,17
Nhuya 15,36 3,20 2 3,14
Vai 4,70 0,98 10 0,88
Cao su 0,62 0,13 2 0,78
Da 9,31 1,94 10 1,75
Réc vudn 17,43 3,63 60 1,45
Go 7,97 1,66 20 1,33
Tro 6,05 1,26 6 1,18
Tdng cong 100,00 20,83 17,43
D6 4m cta miu = MXMO =16 %
20,83

Bang 9.13 Thanh phin % cac nguyén t6) c6 trong thanh phan chat thai vé co

Thanh phan Phan tram khoi lugng kho cua cac nguyén to (%

mudt (kg) [ mkho(kg) [ C(%) | H%) | 0(%) | N(%) | S(%) | %Tro
Gidy 7,18 6,75 43,5 6,0 44,0 0,3 0,2 6,0
Carton 0,85 0,17 44,0 59 44,6 0,3 0,2 5,0
Réc vuon 3,63 1,45 47,8 6,0 38,0 3.4 0,3 4,5
Nhuya 3,20 3,14 60,0 72 22,8 - - 10,0
Vai 0,98 0,88 55,0 6,6 31,2 4,6 0,2 2,5
Cao su 0,13 0,78 78,0 10,0 - 2,0 - 10,0
Da 1,94 1,75 60,0 8,0 1,6 | 10,0 0,4 10,0
G 1,66 1,33 49,5 6,0 42,7 0,2 0,1 1,5
Tro 1,26 1,18 26,3 3,0 2,0 0,5 0,2 68,0
Tdng cong 20,83 17,43 464,1 58,7 56,3 17,3 0,7 117,5

M Tran Thi My Diéu, Gido trinh quan 1y chét thai rin sinh hoat, 2006.
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Bang 9.14 Khéi lwong cic nguyén td trong mau chit thai vo co phan tich tinh theo khdi lwong kho

Thanh phan Phan tram khdi luong kho (kg)
m udt (kg) | m kho (kg) C H O N S Tro

Gidy 7,18 6,75 2,9359 | 0,4050 | 2,9696 | 0,0202 | 0,0135 | 0,4050
Carton 0,85 0,17 0,0752 | 0,0101 | 0,0763 | 0,0005 | 0,0003 | 0,0086
Réc vuon 3,63 1,45 0,6941 | 0,0871 | 0,5518 | 0,0494 | 0,0044 | 0,0653
Nhua 3,20 3,14 1,8816 | 0,2258 | 0,7150 - - 0,3136
Vai 0,98 0,88 0,4851 | 0,0582 | 0,2752 | 0,0406 | 0,0013 | 1,8081
Cao su 0,13 0,78 0,6115 | 0,0784 - 0,0157 - 0,0784
Da 1,94 1,75 1,0476 | 0,1397 | 0,2025 | 0,1746 | 0,0070 | 0,1746
Gb 1,66 1,33 0,6574 | 0,0797 | 0,5671 | 0,0027 | 0,0013 | 0,0199
Tro 1,26 1,18 0,3115 | 0,0355 | 0,0237 | 0,0059 | 0,0024 | 0,8054
Tdng cong 20,83 17,43 8,6999 | 1,1195 | 53812 | 0,3096 | 0,0302 | 3,6789

Do thanh phan Iuu huynh trong miu rac rat thap so voi cac thanh phan khac nén cong thirc phan
tr cua chat thai vo codugc xac dinh trong truong hop khong c6 luu huynh.

Goi CTHH cua réc 1a CxHyO,N,

m. m, m., m

Xy:z:n= C. H. O. N

12 1 16 14

8,6999 1,1195 5,3812 0,3096
Xyiz:n= : : :

12 1 16 14
x:y:z:n = 0,7249 : 1,1195 : 0,3363 : 0,0221

x:y:z:n=33:51:15:1
Cong thirc phan tir ciia chat thai vo co : C33HsiO1sN
9.6.6 Tinh Lwong Khi Sinh Ra Tir Mot MAu Rac Vo Co Bit Ki

Phuong trinh tong quat biéu dién su phan hity CTR

C,H,0N, + H,0 - CH, +

(4a-b-2c-3dj CO, +dNH,

(4a+b-20-3d] (4a-b+2c+3dj

CssHs5101sN  + 12H, O — 9CHs + 11CO2 + NHs
701 216 144 484 17
17,43 kg 5,37 kg 3,58 12,03 0,42

Bang 9.15 Khoi lwong khi va thé tich khi sinh ra trong 20,83 kg chét thai rin vo co mang chén lap

N Khéi luong riéng Khéi lugng khi | Thé tich khi
Thanh phan 3
(Ib/ft%) (kg/m®) (kg) (m”)
CH, 0,0448 0,7176 3,58 4,98
CO;, 0,1235 1,9783 12,03 6,08
NH; 0,0482 0,7721 0,42 0,54
Tbng thé tich khi 11,60
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Gia thiét rang, 100% luong khi sinh ra thu tir kha ning phéan huy khdi lugng kho cia chit thai vo
co dd vao bai chén lfip tung nam. Vay, luong khi thuc sy sinh ra tir 20,83 kg chét thai vo co kho
d6 vao BCL: 1a 11,60 (m?/20,83kg)

9.6.7 X4c Pinh Bién Thién Lwong Khi Sinh Ra Tir 20,83 Kg Rac Vé Co Pem Chén

Gia thiét, thoi gian chat thai rin v6 co phan huy hoan toan 1a 15 nim. Pdng thoi, téc do sinh khi
dat gia tri 16n nhat vao nam thr 5 @61 véi rac phan hiy cham sau khi rac bat dau sinh khi.

Xic dinh bién thién lwrgng khi sinh ra tir chit thai rin vé co

Tu Hinh 9.5 ta théy, tde d6 phat sinh khi khi cuc dai tir 20,83 kg rac kho nhu sau

h=2—s=—2xu’60=1,55(m3/n€1m)

Trong do:

S: tong lugng khi sinh ra trong 20,83 kg rac;
b: thoi gian chat thai ran nhanh phan hiy hoan toan;

4/5h

6/10h

3/10h

T6c do phat sinh khi (m3/nidm)

Thdi gian (ndm)

Hinh 9.5 Bién thién lugng khi sinh ra theo thoi gian véi chét thai ran vo co.
Nhu vay: lugng khi sinh ra theo tirng nim d6i véi 20,83 kg khéi luong kho

Luong khi sinh ra tir ndm tha 1 :Voa=%x1x1/5xh =0,155 (m*/nam);
Luong khi sinhravaonimth®2 :Vio=%x1x(1/5xh+2/5xh) =0,465 (m*/nim);
Lugng khi sinhravaondm tht3  : Vo3="2x1x(2/5xh+3/5xh) =0,775 (m*/nim);
Luong khi sinh ra vao ndim thu 4  : Vi4="%x1x(3/5xh+4/5xh) = 1,085 (m*/nim);
Lugng khi sinhravaiondm tht 5 : Vas="2x1x(4/5xh+5/5xh) =1,395 (m*/nim);
Luong khi sinh ra vaio nimth®t 6  : Vioa =% x1x(5/5xh+9/10xh) =1,473 (m*/nim);
Luong khi sinh ra vaio nim tht 7 : Vo3 =% x 1 x(9/10 xh+8/10 x h) = 1,318 (m*/nim);
Luong khi sinh ra vao nim tht 8  : Vau="%x1x(8/10xh+7/10 xh) =1,163 (m*/nim);
Luong khi sinh ra vao nim tht 9 : Vas="%x1x(7/10 xh+6/10 x h) = 1,008 (m*/nim);
Luong khi sinh ra vao nim thar 10 : Vio =% x 1x(6/10 x h+5/10 x h) = 0,853 (m*/nim);
Luong khi sinh ra vao nim thr 11 : Vo3 =% x 1 x(5/10 xh+4/10 x h) = 0,698 (m*/nim);
Luong khi sinh ra vao nim thir 12 : Vs ='%x1x(4/10xh+3/10xh) = 0,543 (m*/nim);
Luong khi sinh ra vao nim thir 13 : Vas="%x1x(3/10xh+2/10 xh) =0,388 (m*/nim);
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Luong khi sinh ra vao nim thir 14 : Vi, =% x 1 x(2/10xh+ 1/10 x h) =0,233 (m*/nim);
Luong khi sinh ra vao nim thir 15 : Vo3 =Y%x 1 x (1/10 x h+0/10 x h) =0,078 (m*/nim).

Bang 9.16 Bién thién lwong khi phat sinh theo thoi gian ddi voi chét thai vo co

Cubi Tébc d6 phat sinh khi Luong khi Cubi Tébc d6 phat sinh khi Luong khi
nim (m*/nam) (m) nim (m*/nam) (m%)

1 0,00 0,155 9 1,09 1,163

2 0,31 0,465 10 0,93 1,008

3 0,62 0,775 11 0,78 0,853

4 0,93 1,085 12 0,62 0,698

5 1,24 1,395 13 0,47 0,543

6 1,55 1,473 14 0,31 0,388

7 1,40 1,318 15 0,16 0,233

8 1,24 1,318 TC 11,548

Gia sir luong chit thai ran dem chén 14p & cac ndm 1a nhu nhau, tong luong khi sinh ra tir 6 chon
lap c6 thoi gian van hanh 2 ndm duogc tinh todn va trinh bay trong Bang 9.8

Bang 9.17 Luong khi phat sinh trong 6 chon l1ap CTR vé co tinh trén 20,83 kg khdi lwvong kho

L. Tdc d6 phét sinh khi (m*/nim) Luong khi phat sinh (m?) Lu ong
Cudi : : khi tich
nam Nam 1 Nam 2 Tong Nam 1 Nam 2 Tong liiy

1 0,00 0,00 0,155 0,155 0,155
2 0,31 0,00 0,31 0,465 0,155 0,62 0,775
3 0,62 0,31 0,93 0,775 0,465 1,24 2,015
4 0,93 0,62 1,55 1,085 0,775 1,86 3,875
5 1,24 0,93 2,17 1,395 1,085 2,48 6,355
6 1,55 1,24 2,79 1,473 1,395 2,868 9,223
7 1,40 1,55 2,95 1,318 1,473 2,791 12,014
8 1,24 1,40 2,64 1,163 1,318 2,481 14,495
9 1,09 1,24 2,33 1,008 1,163 2,171 16,666
10 0,93 1,09 2,02 0,853 1,008 1,861 18,527
11 0,78 0,93 1,71 0,698 0,853 1,551 20,078
12 0,62 0,78 1,40 0,543 0,698 1,241 21,319
13 0,47 0,62 1,09 0,388 0,543 0,931 22,250
14 0,31 0,47 0,78 0,233 0,388 0,621 22,871
15 0,16 0,31 0,47 0,233 0,233 23,104
16 0,16 0,16 0

9.6.8 Lwong Khi Sinh Ra Tir 1 O Chén Lip CTR Vé Co
Téng luong khi sinh ra ttr mot 6 chén l?ip duoc tinh toan dua vao céc sb liéu sau:

Biang 9.18 Tong lugng khi sinh ra tir 6 chon 1ap s 1

Cubindm | Luwong khi phat sinh® Luong khi phét sinh® Luong khi phét sinh®
(m*/20,83kg.ndm) (m*/ngay) (m*/nam)
1 0,155 378 137.970
2 0,775 1.893 690.945
3 2,015 4.923 1.796.847
4 3,875 9.467 3.455.475
5 6,355 15.526 5.666.979
6 9,223 22.533 8.224.476
7 12,014 29.351 10.713.310
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Bang 9.18 Tong lugng khi sinh ra tir 6 chon 14p sb 1 (tiép theo)

Cubindm | Luwong khi phat sinh® Luong khi phét sinh® Luong khi phét sinh®
(m*/20,83kg.nam) (m*/ngay) (m*/nam)
8 14,495 35.413 12.925.705
9 16,666 40.717 14.861.663
10 18,527 45.263 16.521.183
11 20,078 49.052 17.904.265
12 21,319 52.085 19.010.908
13 22,250 54.359 19.841.114
14 22,871 55.876 20.394.882
15 23,104 56.445 20.602.656

Ghi chu : (1) tinh trén 20,83 kg/nam, (2) tinh trén 50,89 tén/ngéy (nam 2007), (3) tinh trén nam

Bang 9.19 Thoi gian van hanh va lwong khi thu duoc trong mot ngay tir bai chén 14p chat thai vo co

O0sé1 O0sb62 0s63 O0sb4 0sb65 O0s66 | Q (m’ngiy)
Nam 1 378 378
Nam 2 1.893 378 2.271
Nam 3 4.923 1.893 378 7.194
Nam 4 9.467 4.923 1.893 378 16.661
Nam 5 15.526 9.467 4.923 1.893 378 32.187
Nam 6 | 22.533 15.526 9.467 4.923 1.893 378 54.720
Nam 7 | 29.351 22.533 15.526 9.467 4.923 1.893 83.693
Nam 8 | 35.413 29.351 22.533 15.526 9.467 4.923 117.213
Nam9 | 40.717 35.413 29.351 22.533 15.526 9.467 153.007
Nam 10| 45.263 40.717 35.413 29.351 22.533 15.526 188.803
Nam 11| 49.052 45.263 40.717 35.413 29.351 22.533 222.329
Nam 12| 52.085 49.052 45.263 40.717 35.413 29.351 251.881
Nam 13| 54.359 52.085 49.052 45.263 40.717 35.413 276.889
Nam 14| 55.876 54.359 52.085 49.052 45.263 40.717 297.352
Nam 15| 56.445 55.876 54.359 52.085 49.052 45.263 313.080
Nam 16 56.445 55.876 54.359 52.085 49.052 267.817
Nam 17 56.445 55.876 54.359 52.085 218.765
Ném 18 56.445 55.876 54.359 166.680
Nam 19 56.445 55.876 112.321
Nam 20 56.445 56.445

9.6.9 Thiét Ké Hé Théng Thu Khi Cho Mot O Chén Lap Chét Thai Hiru Co
Hé thdng thu khi duogc bb tri dang tam giac déu, khoang cach gitra 2 6ng thu khi:
a=2xrxcos30°=2x 15xcos30°=26m

r :ban kinh anh hudéng , r = 7,62 + 15,24 chonr = 15 m;

Kich thudc mit cit ngang 16n nhit cia 6 chon 1ap CTR hitu co: dai x rong = 95,6(m) x 95,6(m);
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Sb dng dung dat theo chiéu dai, chiéu rong 6 chon lap

95,6 —(2x10) 2
—————==29%=3(0n

26 (ong)
V6i khoang cach tir ng thu khi dén bo taluy 14 10 m;
Viy sb ong can dat trong 1 6: 3 x 3 =9 dng

Chiéu cao phan 6ng ngap trong rac 1a 80% : 80% x 12 =9,6 m
Chiéu cao phan duoc duc 15 thu khi = %X 9,6=32m

Tong chiéu dai éng

L=lhi+L+13= 9,6(m)+1,7(m)+1(m) =123 m

Trong do:

li: phz:in chim trong rac va VLCP trung gian;

1> phan di qua 16p VLCP cuoi cung;

13: phan di quan khéi mat ho.

H¢ thong thu khi trong bai chon lap nhu phan tich trén 1a hé thong thu khi thang dimg. Khi tir cac
6ng thu dimg s& dugc thu gom vé dng chung c6 d6 ddc 0,2% dan vé tram xir 1y khi

Puong kinh 6ng thu khi dang Dp = 101,6 + 152,4 mm, chon Dp = 150 mm;
Puong kinh hé dat éng thu khi Dy =457,2 + 914,4 mm, chon Dy = 600 mm;
9.6.10 Thiét Ké H¢ Théng Thu Khi Cho Mt O Chén Léap Chat Thii Vo Co
Heé thong thu khi duoc b tri dang tam gidc déu, khoang cach giita 2 6ng thu khi:
a=2xrxcos30°=2x12xcos30°=21 m

r: ban kinh anh hu:’(”)'ng, r=7,62 +’15,24 chonr = 12 m;
Kich thudc mat cat ngang 16n nhat ctia 6 chon lap chat thai hiru co: dai x rong = 86,1 m x 86,1 m

S6 6ng dimg dat theo chiéu dai, chiéu rong 6 chon lap

86,1 - (2x10)
21

=3 (6ng)

V6i khoang cach tir ng thu khi dén bo taluy 14 10 m;

Vay sb ong can dat trong 1 6: 3 x 3 =9 dng

Chiéu cao phan ng ngap trong rac 1a 80% : 80% x 12 =9,6 m
Chiéu cao phan duoc duc 15 thu khi = %X 9,6=32m

Tong chiéu dai 6ng
L=li+L+13=96(m)+1,7(m)+1(m) =12,3m
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Trong do:

li: ph%in chim trong rac va VLCP trung gian;
l»: phan di qua 16p VLCP cudi cung;

13: phan di quan khdi mat ho.

He thong thu khi trong bai chén !fip nhu phan tich trén a h¢ th(éng thu khi thang dimg. Khi tir cac
ong thu dung s& dugc thu gom vé ong chung ¢6 d6 doc 0,2% dan vé tram xu 1y khi

Puong kinh éng thu khi dng Dp = 101,6 + 152,4 mm, chon Dp = 150 mm,;
Puong kinh hé dit dng thu khi Dy = 457,2 + 914,4 mm, chon Dy = 600 mm;
9.7 TINH TOAN LUQNG NUOC Ri RAC SINH RA

9.7.1 Théong S6 Tinh Toan
- Luong chét thai

Luong chat thai hitu co trung binh ngay = 185,30:15 = 13 tin/ngay;
Luong chat thai vo co trung binh ngay = 724,6:14 = 52 tin/ngay

- Tinh chét chét thai

Khdi lwong riéng ciia chat thai hitu co di nén : 800 kg/m® = 0,8 tan/m’;
Khdi luong riéng ciia chat thai vo co ddnén  : 600 kg/m? = 0,6 tin/m?;
Do 4m ban dau cua chét thai hitu co : 70%;
D06 4m ban dau cua chat thai vo co : 16%;

- Dic tinh BCL chét thai rdn hitu co va vo co déu c6 nhitng diém chung la:

Téng s6 16p ciia BCL : 6 16p;

Chiéu cao ciia mot 16p CTR 12 m;

Chiéu cao 16p che phu 10,2 m;

Khéi lugng riéng cua dat : 1.780 tAn/m® = 1.780 kg/m?> (ké ca m);

Do am cuia dét gia st bang kha nang giir nudc.
- Sy hinh thanh khi

Luong nudc ti€u thu trong qua trinh hinh thanh khi : 0,3 kg/m’;
Lugng nudc bdc hoi theo khi tao thanh 10,01 fo/ft=0,014 kg/m3;
Khdi lwong riéng ctia khi tao thanh trong bai chén lap : p= 10,0836 Ib/ft® = 1,339 kg/m’;

- Luu luong mua

Luu lugng mua 16n nhét tinh theo 2 nm  tir ndm 2003 dén 2004 1a 1.500 mm/1 nam;

(D Tchobanoglous, T., Theisen, H., Vigil, S. A., (1993), “Integrrated Solid Waste Management”. McGraw — Hill Int
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9.7.2 Tinh Toan Lwgng Nwdc Ri Rac Sinh Ra Theo Ting Nam Cia Béai Chon Lap Chat
Thai Ran Hiru Co

Do bi chon 14p CTR hitu co duge thiét ké v6i 1 6 chon 1ap va dugc chia nhé thanh 6 ngan. Thoi

gian d6 day moi ngan kéo dai trén 2 nam. D€ thuan tién cho viéc tinh toan lay thoi gian do day

moi ngan la 2 nam, moi nam s& do day 3 16p do do ta chia 1 6 chon lap thanh 2 16p chinh sau:

Lép I : gom 3 16p phia dudi

Chiéu cao I6p CTR  : Hr=2x3 =6 (m)
Chiéu cao 16p VLCP : Hyrcp =0,2 x 3= 0,6 (m)

Lop I1 : gom 3 16p phia trén

Chiéu cao I6p CTR  : Hr=2x3 =6 (m)
Chiéu cao 16p VLCP : Hyrcp=0,2 x 3 =0,6 (m)

Cic thanh phan trong cin biang nuéc cia 16p CTR
- Khéi luong chét thai tinh trén 1 don vi dién tich m? ciia moi 16p
Mg = Mgz = 6 (m) x 1(m?) x 800 (kg/m*) = 4.800 (kg)
- Khéi luong VLCP tinh trén mot don vi dién tich m? ctia mdi 16p
MyLcpi = Myicp2 = 0,6 (m) x 1(m?) x 1.780 (kg/m?) = 1.068 (kg)
- Khéi luong CTR kho trong mbi 16p
Mrk1 = Mrk2 = 4.800 (kg) x (1- 0,7) = 1.140 (kg)
- Khbi lugng 4m trong chit thai
Mrui = Mru2 = 4.800 (kg) x 0,7 =3.360 (kg)
- Luong mua thim vao BCL trong 2 nam 1a
Mwm = 1.500 (mm) x 103 (m/mm) x 1 (m?) x 1.000 (kg/m?) = 1.500 (kg)
- Khéi luong CTR tdng cong cua 16p I bang khéi lwong cua 16p 11
Lép I=Lop II: 1.068 +4.800 + 1.800 = 7.668 (kg)

Tinh toin cin bing nwéc ddi voi 16p thi I vao cudi nim 1 va xac dinh lwong nwée ri rac
sinh ra twr 16p I

Vi qua trinh sinh khi khong bét ddu vao cudi ndm 1 nén khong c6 lugng nude tiéu thu trong quéa
trinh sinh khi va lugng nude bay hoi theo khi cia BCL

- Xéc dinh thé tich khi sinh ra vao cudi nam 1
V. =4.800 (kg)x 0,0 (m*/kg)=0(m?)

Mk =0 (m?) x 1,339 (kg/m?) = 0 (kg)
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- Luong nudc ti€u thu trong qua trinh hinh thanh khi
Mnk = 0 (m?) x 0,3 (kg H-O/m® khi tao thanh) = 0 ((kg)
- Luong nudce bay theo khi BCL
Mngn = 0(m®) x 0,014 (kg HoO/m® khi ) = 0 (kg)
- Khéi lwong nuée trong CTR vao nim 1
Mn = 4m + mua = 3.360 (kg) + 1.500 (kg) = 4.860 (kg)
- KL CTR kho con lai trong nam 1
MrkcL = Mrk — Mk — Mnxk = 1.140 — (0 — 0) = 1.140 (kg)
- KL trung binh ctia CTR d6 véo trong nam 1 (1a KL tinh tai trung diém cua 16p CTR)
WrtB =" X (MrkcL + MN) + Mvrer = /2 x (1.140 + 4.860) + 1.068 = 4.068 (kg)
- Hé sb giit nudc

/4 5 4.068

FC=0,6-05x———=0,6—0,5x -
10.000 + W7 10.000 + 4.068

2

- Luong nudc co thé giir lai trong CTR
MgL = FC x Mrkcr = 0,45 x 1.140 = 513 (kg)

- Xéc dinh lugng nudce ri rac tao thanh
MRr = M\ - MnagL = 4.860 — 513 = 4.347 (kg)

- Luong nudc con lai trong 16p CTR vao cudi nam 1
McL=4.860 — 4.347 =513 (kg)

- Khéi luong téng cong cua 16p CTR vao cubi nam 1

Mg = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=1.140 + 513 + 1.068 = 2.721 (kg)

Xay dung can bang nudc cho 16p I va I vao cudi nam 2 va xic dinh nwée ri rac sinh ra tir
lop I

Vao cuodi nam 2 thi 16p 11 ciing giong nhu 16p I vao cudi ndm nhat, do d6 chi can tinh todn can
bang cho 16p I vao cudi nam 2 va xac dinh lugng nudc ri rac sinh ra tr 16p 1.

- Xac dinh thé tich khi sinh ra tir 16p I vao cudi nim 2

V, =4.800(kg)x0,05(m’ / kg) = 240 (m’)
Mk =240 (m®) x 1,339 (kg/m?) = 321 (kg)

- Luong nudc ti€u thu trong qua trinh hinh thanh khi BCL tir CTR cua 16p I trong nam 2

Mnk = 240 (m*) x 0,3 (kg H2O/m?® khi tao thanh) = 72 (kg)
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- Luong nudce bay theo khi BCL
Mg = 240 (m?) x 0,014 (kg H,O/m? khi ) = 3,36 (kg)
- Khéi luong nuée trong CTR trong 16p I vao cubi nam 2
Mn = Mg — Mk — Mgnh (kg) =513 — 72 - 3,36 = 43,64 (kg)
- KL CTR kho con lai trong 16p I vao cudi nim 2
MrkcL = Mrkcer — (Mk— M) = 1.140 — (321 - 72) =891 (kg)
- KL trung binh ctia CTR d6 duoc trong 16p I vao thoi gian cudi ciia giira nam 2

W1 = Migp2 + %2 X (MrkcL + MN) + MyLcp
= 2721 + Y5 x (891 + 437,64) + 1.068 = 4.453 (kg)

- H¢ s6 gitr nudc

/4 5 4.453

FC=0,6-05x———=0,6-05x———>> =
10.000 + W 10.000 + 4.453

0,446

- Luong nudc co thé giit lai trong 16p I vao cudi cua giita ndm 2
MneL = FC x Mrkcr = 0,446 x 891 = 397 (kg)

- Xac dinh lugng nudc ri rac tao thanh
Mgrr = M~ — MnoL = 437,64 - 397 = 40 (kg)

- Luong nudce con lai trong 16p I vao cudi cta gitta nim 2
McL=437—-40 =397 (kg)

- Khéi luong CTR tdng cong cua 16p I vao cudi cua gitta nam 2

Mg = lugng CTR kho con lai + lugng nude con lai + 16p che phu
=891+ 397+ 1.068 =2.356 (kg)

Xay dung can bang nudéc cho cac 16p I va Il vao cuoi ndm 3 va xac dinh nwée ri rac sinh ra
tu lop L.

- Xac dinh thé tich khi sinh ra tir 16p I vao cubi nam 3

V. = 4.800 (kg)x 0,087 (m*/kg) =420 (m?) (m*)

Mk = 420 (m®) x 1,339 (kg/m?) = 552 (kg)
- Luong nudc ti€u thu trong qua trinh hinh thanh khi

Mnk = 420 (m?) x 0,3 (kg H,O/m? khi tao thanh) = 126 (kg)
- Luong nudc bay theo khi BCL

Mns = 420 (m®) x 0,014 (kg H,O/m® khi ) = 5,9 (kg)
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Khéi lwong nude trong CTR cua 16p 1

Mn = Mg — Mk — Mgn (kg) =397 — 126 - 5,9 = 256 (kg)

KL CTR khé con lai trong 16p I vao cudi nim 3

MrkcL = MrkcL — (M — Mnk) = 891 — 552 + 126 = 465 (kg)

KL trung binh ctia CTR d6 trong 16p I (1a KL tinh tai trung diém cua 16p CTR)

W1 = Migp2 + Y2 X (MrkcL + Mn) + MyvLcp
= 2356+ % x (465 + 256) + 1068 = 3.784,5 (kg)

H¢ s6 gilt nudce

w 5 3.784,5

FC=0,6-05x————=0,6—0,5x _
10.000 + W 10.000 +3.784,5

b

Luong nude co thé giir lai trong 16p [

ML = FC x MrkcL = 0,46 x 465 = 215 (kg)
Xéc dinh lugng nudce ri rac tao thanh

MRrr = M\ - MnGL = 256 — 215 =41 (kg)
Luong nude con lai trong 16p I vao cudi nim 3
McrL= 256 — 41 =215 (kg)

Khdi luong tong cong cta 16p CTR 1

Mrc = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=465+215+1.068 =1.748 (kg)

Xay dung can bang nuéc cho 16p I va II vao cudi nim 4 va xic dinh nwée ri rac sinh ra tir
lop I

Xac dinh thé tich khi sinh ra tir 16p 1

V. = 4.800 (kg) x 0,06 (m*/kg) = 288 (m")

Mk = 288 (m?) x 1,339 (kg/m?) = 386 (kg)

Luong nudc tiéu thu trong qué trinh hinh thanh khi

Mnk = 288 (m?) x 0,3 (kg H2O/m? khi tao thanh) = 86 (kg)
Luong nudc bay theo khi BCL

Mngn = 288 (m?) x 0,014 (kg HoO/m? khi ) = 4 (kg)

Khéi lwong nude trong CTR trong 16p I vao cudi nim 4

Mn = McL — Mnk — MBu =215 -86 — 4 = 125 (kg)
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- KL CTR kho con lai trong 16p I vao cubi nam 4
MrkcL = Mrkcr — (Mk — Mnk) =465 — 386 + 86 = 165 (kg)
- KL trung binh ctuia CTR db trong 16p I (1a KL tinh tai trung diém cua 16p CTR)
W1 = Migp2 + %2 X (MrkcL + MN) + MyLcp
= 1.748 + Y2 x (165 + 125) + 1.068 = 2.961 (kg)
- Heé sb giir nuéc
w 5 2.961

FC=0,6-05x———=0,6-05x———— =
10.000 + W 10.000 +2.961

0,486

Luong nudc c6 thé giir lai trong 16p

ML = FC x MrkcL = 0,486 x 165 = 80 (kg)

Xéc dinh lugng nudce ri rac tao thanh
MRgr = MN - MnaL = 125 - 80 =45 (kg)
- Luong nudce con lai trong 16p 1

Mcr= 125 - 45 =80 (kg)

Khéi luong tong cong cua 16p CTR 1

Mg = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=165+ 80+ 1.068 = 1.153 (kg)

Xay dung cin bang nuéc cho 16p I va II vao cudi nim 5 va xac dinh nwée ri rac sinh ra tir
lop I
- Xac dinh thé tich khi sinh ra tir 16p I

Vi = 4.800 (kg) x 0,0375 (m3/kg) = 180 (m?)
Mk = 180 (m®) x 1,339 (kg/m?) = 241 (kg)

- Luong nudc ti€u thu trong qua trinh hinh thanh khi
Mnk = 180 (m?) x 0,3 (kg H,O/m? khi tao thanh) = 54 (kg)
- Luong nudc bay theo khi BCL
Mnen = 180 (m?) x 0,014 (kg H2O/m® khi ) = 2,5 (kg)
- Khéi lugng nude trong CTR trong 16p I vao cudi ndm 5
M\ = McL — Mnk —Mau = 80 — 54 — 2,5 = 23,5 (kg)
- KL CTR kh6 con lai trong 16p I vao cubi nim 5

MrkcL = MrkcL — (M — Mnk) = 165 — 241 + 54 = - 22 (kg)
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- KL trung binh ctuia CTR db trong 16p I (1a KL tinh tai trung diém cua 16p CTR)

Wr1B =Miop2 + %2 X (MRrkcL + Mn) + MyLcp
= 1153+ Y x (- 22 +23,5) + 1.068 = 2.222 (kg)

- H¢ s0 gitr nudc

w 5 2.222

FC=0,6-05x———=0,6—0,5x -
10.000 + W 10.000 +2.222

2

- Luong nudc co thé giit lai trong 16p I

MaL = FC x Mrkcr = 0,51 x (- 22) =0 (kg)
- Xac dinh lugng nudc ri rac tao thanh

Mgr = My - MngL = 23,5-0,0 = 23,5 (kg)
- Luong nudce con lai trong 16p 1

McrL= 23,5 -23,5=0,0 (kg)
- Khbi lugng tong cong ciia 16p CTR 1

Mg = lugng CTR kho con lai + lugng nude con lai + 16p che phu
=0,0+0,0 +1.068 =1.068 (kg)

Tinh todn twong tu cho cac nam con lai ta c6 lugng nudce ri rac dugce trinh bay trong Bang 9.21

Bang 9.20 Luong nudc ri réc sinh ra tir cic 10p chat thai ran hitu co theo cac nam

A r 0 s 3
Nam Kh(;j;gg;ng nudc ri rai gl;gl/{n ) Téng cong
1 4.347 4.347
2 40 4.347 4.387
3 41 40 81
4 45 41 86
5 0,00 45 45
6 0,00 0

9.7.3 Tinh Toan Lwgng Nudc Ri rac Sinh Ra Trong Suét Qua Trinh Hoat Pong Cuaa Bai
Chén Lap Chat Thai Ran Hiru Co

Tdng dién tich chiém boi 16p I, 16p 11

13(tan/ ngay) x 365(ngay)
4,8(tan.m” / nam)

=988,5 (m?)

Xéc dinh hé s6 chuyén do6i 1 kg nude ri rac sinh ra tir 1 m? thanh m®/nim

(kg / m* .nam) x 988,5(m>)

. ~ 0,99 (m*/nam)
1000(kg /m™)

Duya vao Bang 9.21 va hé s chuyén luong nudc ri rac sinh ra tir 1 6 chon 1ap dugc tinh toan va
trinh bay trong Bang 9.22.
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Bang 9.21 Tdng luong nude ri rac sinh ra tir 1 6 chon lip

KL nuéc ri rac sinh ra Thé tich nudc ri rac sinh ra
Nim (kg/m?) (m*/nam)

Lép1 Lép 11 Lép 1 Lép 1T Téng cdng
1 4.347 4.304 4.304,00
2 40 4.347 39,60 4.304 4.343,60
3 41 40 40,59 39,60 80,19
4 45 41 44,55 40,59 85,14
5 0,0 45 0,00 44,55 44,55
6 0,0 0,00 0,00

Nhu da trinh bay, BCL gf)m chi ¢6 1 6 duy nhat v6i 6 ngan, cac ngin duoc ngin cach boi dé tam,

thot gian vén hanh cua moi ngan la khac nhau. Gia sur thoi gian vén hanh trung binh cua mdi 6 13
2 nam, tir két qua luong nude ri rac phat sinh trong mdi ngan, tong lwong nudc ri rac trong BCL

dugc tinh todn va trinh bay trong Bang 9.23

Bang 9.22 Bién thién lwong nudc ri réc sinh ra tir 6 chdn 14p chét thai hitu co

Nam | Nginsé1 | Ngansdé2 | Ngansd3 | Nginsd4 | Nginsd 5 | Nginsd 6 (rn3/(121§1m)
1 4.304 4.304,00
2 39,60 4.304 4.343,60
3 40,59 39,60 4.304 4.384,20
4 44,55 40,59 39,60 4.304 4.428.,70
5 0,00 44,55 40,59 39,60 4.304 4.428,70
6 0,00 44,55 40,59 39,60 4.304 4.428,70
7 0,00 4455 40,59 39,60 124,70
8 0,00 44,55 40,59 85,10
9 0,00 44,55 4455
10 0,00 0,00

9.7.4 Tinh Todn Lugng Nuéc Ri Ric Sinh Ra Theo Timg Nam Ciia Bii Chén Lip Chat
Thai Rin Vé Co (CTR Con Lai)

Theo tinh toan, v6i khéi luong chat thai dd vao 6 chon lap 1a 52 tdn/ngay thi sau 14 thang luong

CTR sé& d6 hoan tat 16p 3 trong mot 6 chdn 1ap. Tuong tu nhu bai chén 1ap chit thai rén hitu co,

dé thuén tién cho viéc tinh toan ta chia 1 6 chén 1ap thanh 2 16p chinh va gia dinh mdi 16p chinh

s& duoc do day trong 1 nam:

L6p I: gdom 3 16p phia dudi

Chiéu cao 16p CTR

C :HrR=2x3=6(m)
Chiéu cao 16p VLCP : Hyrcp=0,2 x 3 =0,6 (m)

L6p I : gdm 2 16p phia trén

Chiéu cao 16p CTR

C :HrR=2x3=6(m)
Chiéu cao 16p VLCP : Hyrcp=0,2 x 3 =0,6 (m)

9-41




Cic thanh phan trong cin bang nuéc cia 16p CTR

Khéi luong chét thai tinh trén 1 don vi dién tich m? ciia moi 16p
Mg = 6 (m) x 1(m?) x 600 (kg/m?) = 3.600 (kg)

Khéi luong VLCP tinh trén mot don vi dién tich m? ctia mdi 16p
MyLcp = 0,6 (m) x 1(m?) x 1.780 (kg/m®) = 1.068 (kg)

Khéi lwong CTR khé trong mdi 16p

Mrk = 3.600 (kg) x (1 - 0,16) = 3.024 (kg)

Khdi lwong am trong chat thai

Mru = 3.600 (kg) x 0,16 =576 (kg)

Luong mua tham vao BCL trong 1 nam la

Mwm = 1.500 (mm) x 103 (m/mm) x 1 (m?) x 1.000 (kg/m?) = 1.500 (kg)
Khéi lwong CTR tong cong

Lép T = Lép IT: 1068 + 3600 + 1.500 = 6.168 (kg)

Tinh toin cin bing nwéc ddi véi 16p thi I vao cudi nim 1 va xac dinh lwong nuée ri rac
sinh ra twr 16p I

Vi qué trinh sinh khi khong bét ddu vao cudi ndm 1 nén khong c6 lugng nude tiéu thu trong quéa
trinh sinh khi va lugng nude bay hoi theo khi cia BCL

Xéc dinh thé tich khi sinh ra vao cudi nam 1

Vi = 3.600 (kg) x 0,0 (m¥/kg) = 0 (m?)
Mk = 0 (m?) x 1,339 (kg/m*) = 0 (kg)

Luong nudc tiéu thu trong qué trinh hinh thanh khi

Mnk = 0 (m?®) x 0,3 (kg H2O/m? khi tao thanh) = 0 ((kg)

Luong nudc bay theo khi BCL

Mngn = 0 (m®) x 0,014 (kg H,O/m? khi ) = 0 (kg)

Khéi luong nuéc trong CTR trong nam 1

Mn = 4m + mua = 576 + 1500 = 2.076 (kg)

KL CTR kho con lai trong nam 1

MrkcL = Mrk — Mk —Mnxk =3.024 - (0-0) =3.024 (kg)

KL trung binh ctia CTR d6 vao trong nam 1 (1a KL tinh tai trung diém cua 16p CTR)
WrtB = X (MrkcL + MN) + MvLer =% x (3.024 +2.067) + 1.068 = 3.614 (kg)
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- Heé sb giir nuéc
w 5 3.614

FC=0,6-05x———=0,6-05x————>—~ =
10.000 + W 10.000+3.614

b

- Luong nudc co thé giir lai trong CTR
MgaL = FC x MrkcL = 0,47 x 3.024 = 1.421 (kg)

- Xéc dinh lugng nudce ri rac tao thanh
Mgr = MN - MnagL =2.076 — 1.421 = 655 (kg)

- Luong nudce con lai trong 16p CTR vao cubi nam 1
McL=2.076 — 655 = 1.421 (kg)

- Khdi luong téng cong cua 16p CTR vao cudi nam 1

Mrtc = lugng CTR kho con lai + lugng nude con lai + 16p che phu
=3.024 + 1.421 + 1.068 = 5.513 (kg)

Xay dung can bang nudéc cho cac 16p I va Il vao cuoi nam 2 va xac dinh nwéc ri rac sinh ra
tu lop L.

Vao cudi nam 2 thi 16p II cling giong nhu 16p I vao cudi nam nhat, do dé chi can tinh toan can
bang cho 16p I vao cudi ndm 2 va xac dinh lugng nudec ri rac sinh ra tur 16p L.

- Xéc dinh thé tich khi sinh ra tir 16p I vao cudi nam 2

Vi = 3.600 (kg) x 0,022 (m%/kg) = 80 (m®)
Mk = 80 (m?) x 1,339 (kg/m?) = 108 (kg)

- Luong nudc ti€u thu trong qué trinh hinh thanh khi
Mnk = 80 (m?®) x 0,3 (kg H2O/m? khi tao thanh) = 24 (kg)
- Luong nudc bay theo khi BCL
Mnsn = 80 (m?) x 0,014 (kg H2O/m? khi ) = 1,12 (kg)
- Khéi luong nuée trong CTR trong 16p I vao cubi nam 2
Mn =McL — Mnk — Mg = 1.421 — 24 - 1,12 =1.396 (kg)
- KL CTR kho con lai trong 16p 1
MrkcL = Mrker — (Mk — Mnx) = 3.024 — (108 - 24) =2.940 (kg)
- KL trung binh ctia CTR d6 duoc trong 16p I vao cudi nam 2

W1 = Mrtc + %2 x (MrkcL + Mn) + Myicp
=5.513 (I6p II) + % x (2.940 + 1.396) + 1068 = 8.749 (kg)
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- Heé sb giir nuéc
8.749

FC=0,6-0,5x w7
10.000 +8.749

Tooooay %60 0,37
- Luong nudc co thé giit lai trong 16p I vao cudi nam 2

MgaL = FC x Mrkcr = 0,37 x 2.940 = 1.088 (kg)
- Xéc dinh lugng nudce ri rac tao thanh

MRrr = MN — MngL = 1.396 — 1.088 = 308 (kg)

- Luong nudce con lai trong 16p II vao cudi nam 2

McrL=1.396 — 308 = 1.088 (kg) )
- Khoi lugng tong cong cua 16p CTR I vao cudi nam 2

Mrc = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=2.940 + 1.088 + 1.068 = 5.096 (kg)

Xiy dung cin bang nwéc cho 16p I va II vao cudi nim 3 va xac dinh lwgng nwée ri ric sinh
raturlop I

- Xéc dinh thé tich khi sinh ra tir 16p I

Vi = 3.600 (kg) x 0,037 (m*/kg) = 134 (m?)
Mk = 134 (m®) x 1,339 (kg/m) = 179 (kg)

- Luong nudc ti€u thu trong qua trinh hinh thanh khi
Mnk = 134 (m®) x 0,3 (kg H>O/m? khi tao thanh) = 40 (kg)
- Luong nudce bay theo khi BCL
Mngn = 134 (m®) x 0,014 (kg H,O/m® khi ) = 1,88 (kg)
- Khéi lugng nude trong CTR cia 16p 1
M = McrL — Mnk — Mu = 1.088 — 40 - 1,88 = 1.046 (kg)
- KL CTR kho con lai trong 16p 1
MrkcL = Mrkce — (Mk — Mnk) =2.940 — 179 — 40 = 2.721 (kg)
- KL trung binh ctia CTR d6 trong 16p I (1a KL tinh tai trung diém cua 16p CTR)

W1 = Mrc (16p II) + %2 x (MrkcL + M) + MyLce
—5.096 + ¥ x (2.721 + 1.046) + 1.068 = 8.047,5 (kg)
- Hé sb giit nudc
w 5 8.047.5

FC=0,6-05x———=0,6—0,5x -
10.000 + ¥ 10.000 + 8.047,5

b
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- Luong nudce co thé giit lai trong 16p [
MaL = FC x MrkcL = 0,38 x 2.721 = 1034 (kg)
- Xac dinh lugng nudc ri rac tao thanh
MRRr = MN - MnoL = 1.046 — 1.034 =12 (kg)
- Luong nudce con lai trong 16p 1
Mcr= 1.046 — 12 = 1.034 (kg)
- Khbi lugng tong cong ciia 16p CTR I

Mrtc = lugng CTR kho con lai + lugng nude con lai + 16p che phu
=2.721+1.034 + 1.068 =4.823 (kg)

X4y dung cin bing nwéc cho 16p I va II vao cudi nim 4 va xac dinh hrong nwée ri rac sinh
ra tu lop I

- Xac dinh thé tich khi sinh ra tir 16p I

Vi =3.600 (kg) x 0,052 (m3/kg) = 187 (m%)
Mk = 187 (m®) x 1,339 (kg/m?) = 251 (kg)

- Luong nudc ti€u thu trong qué trinh hinh thanh khi
Mnk = 187 (m?®) x 0,3 (kg H2O/m? khi tao thanh) = 56 (kg)
- Luong nudc bay theo khi BCL
Mngn = 187 (m?) x 0,014 (kg H2O/m? khi ) = 2,62 (kg)
- Khbi lugng nude trong CTR cia 16p 1
Mn =McL — Mnk — Mau = 1.034 — 56 — 2,62 = 975 (kg)
- KL CTR kho con lai trong 16p 1
MrkcL = Mrkcr — (Mg — M) =2.721 — 251 + 56 = 2.526 (kg)
- KL trung binh cuia CTR db trong 16p I (1a KL tinh tai trung diém cua 16p CTR)

W1 = Mrc (16p II) + %2 x (MrkcL + M) + MyLce
— 4823 + Yo x (2.526 +975) + 1.068 = 7.641,5 (kg)
- Heé sb giir nuéc

w 5 7.641,5

FC=0,6-05x————=0,6-0,5x -
10.000 + 10.000 + 7.641,5

2

- Luong nudce co thé giit lai trong 16p [

Magr = FC x Mrkcr = 0,38 x 2.526 = 968 (kg)
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- Xac dinh lugng nudc ri rac tao thanh
MRRr = MN - MnoL = 975 -968 =7 (kg)

- Luong nudce con lai trong 16p 1
McL=975 -7 =968 (kg)

- Khéi luong téng cong cia 16p CTR 1

Mrc = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=2.526+968 + 1.068 =4.562 (kg)

X4y dung cin bing nuéc cho 16p I va II vao cudi nim 5 va xac dinh hrong nwée ri rac sinh
ra tu lop I

- Xac dinh thé tich khi sinh ra tir 16p I

Vi = 3.600 (kg) x 0,067 (m*/kg) = 241 (m?)
Mk =241 (m®) x 1,339 (kg/m?) = 323 (kg)

- Luong nudc ti€u thu trong qua trinh hinh thanh khi
Mnk =241 (m?®) x 0,3 (kg H2O/m? khi tao thanh) =72 (kg)
- Luong nudc bay theo khi BCL
Mngn = 241 (m?) x 0,014 (kg H2O/m? khi ) = 3,37 (kg)
- Khbi lugng nude trong CTR cia 16p 1
M =McL — Mnk — MBu =969 — 72 — 3,37 = 894 (kg)
- KL CTR kho con lai trong 16p 1
MrkcL = Mrker — (M — Mnk) = 2.526 — 323 + 72 = 2.275 (kg)
- KL trung binh cuia CTR db trong 16p I (1a KL tinh tai trung diém cua 16p CTR)

W1 = Mrc (16p II) + %2 x (MrkcL + M) + MyLce
— 4563+ Y x (2.275 + 894) + 1.068 = 7.215,5 (kg)
- Hé sb giit nudc
7.215,5

FC=0,6-0,5x x -
10.000 +7.215,5

2 - 2 b

10.000+W
- Luong nudce co thé giit lai trong 16p I

MaL = FC x MrkcL = 0,39 x 2.275 = 888 (kg)
- Xac dinh lugng nudc ri rac tao thanh

Mgr = MN - MngL = 894 — 888 = 6 (kg)
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- Luong nudce con lai trong 16p 1
McL= 894 — 6 = 888 (kg)
- Khéi luong téng cong cia 16p CTR 1

Mrc = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=2.275+ 888+ 1.068 =4.231 (kg)

Xiy dung cAn bang nwéc cho 16p I va II vao cudi nim 6 va xac dinh lwong nwée ri rc sinh
ratirlop I

- Xéc dinh thé tich khi sinh ra tir 16p I

Vi = 3.600 (kg) x 0,07 (m*/kg) = 254 (m?)
Mk = 254 (m®) x 1,339 (kg/m°) = 340 (kg)

- Luong nudc ti€u thu trong qua trinh hinh thanh khi
Mk = 254 (m®) x 0,3 (kg H>O/m? khi tao thanh) = 76 (kg)
- Luong nudce bay theo khi BCL
Mngu = 254 (m?) x 0,014 (kg H-O/m? khi ) = 3,56 (kg)
- Khéi lugng nude trong CTR cia 16p 1
M = McL — Mnk — Mu = 888 — 76 — 3,56 = 808 (kg)
- KL CTR kho con lai trong 16p 1
MrkcL = MrkcL — (Mk— Mnk) = 2.275 -340 + 76 =2.011 (kg)
- KL trung binh ctia CTR d6 trong 16p I (1a KL tinh tai trung diém cua 16p CTR)

W1 = Mrc (16p II) + %2 x (MrkcL + M) + MyLce
— 4231+ %x (2.011 +808) + 1.068 = 6.708,5 (kg)
- Hé sb giit nudc
w 6.708,5

FC=0,6-05———+=0,6-0,5x =
10.000+W 10.000 + 6.708,5

b

- Luong nudce co thé giit lai trong 16p [

MaL = FC x MrkcL = 0,4 x 2.011 = 804 (kg)
- Xac dinh lugng nudc ri rac tao thanh

Mgrr = MN - MngL = 808 — 804 = 4 (kg)
- Luong nudce con lai trong 16p 1

McL= 808 — 4 = 804 (kg)
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- Khéi luong téng cong cia 16p CTR 1

Mrc = lugng CTR kho con lai + lugng nudce con lai + 16p che phu
=2.011+ 804+ 1.068 =3.883 (kg)

Tinh toan twong tu cho cidc nam con lai ta ¢6 lugng nudc ri rdc dugc trinh bay trong Bang 9.24

Bang 9.23 Luong nudc ri rac sinh ra tir cac 16p rac theo cac nam

- I 3 )

Nim Kh(I)j(;;I(;ng nudce ri rai él;gl/;n ) Téng cong
1 655,00 655,00
2 308,00 655,00 963,00
3 12,00 308,00 320,00
4 7,00 12,00 19,00
5 6,00 7,00 13,00
6 4,00 6,00 10,00
7 0,00 4,00 4,00
8 0,00 0,00

9.7.5 Tinh Toan Lwong Nuwée Ri rac Sinh Ra Trong Suét Qua Trinh Hoat Pong Ciaa Bai

Chén Lap Chit Thai Rin Vo Co

Tdng dién tich chiém boi 16p 1, 16p 11

52(tan/ ngay) x 365(ngay)

2,4(tan.m’ / nam)

=7.908 (m?)

X4c dinh hé s6 chuyén déi 1 kg nudc ri réc sinh ra tr 1 m? thanh m*/nim

Déi v6i 1op I, 16p 11

(kg / m* .nam) x 7.908(m*)
1.000(kg /m*)

Dua vao Bang 9.24 va h¢ so chuyén luong nudc ri rac sinh ra tir 1 6 chon lap dugc tinh toan va

trinh bay trong Bang 9.25.

=7,91 (m*/nim)

Bang 9.24 Tdng luong nude i rac sinh ra tir 1 6 chon lip

KL nudc ri rac sinh ra Thé tich nudce i rc sinh ra
Nim (kg/m?) (m*/ndm)

Lép I Lép 11 Lép I Lop 11 Tong cong
1 655,00 5.181 5.181
2 308,00 655,00 2.436 5.181 7.617
3 12,00 308,00 95 2.436 2.531
4 7,00 12,00 55 95 150
5 6,00 7,00 47 55 102
6 4,00 6,00 32 47 79
7 0,00 4,00 0,0 32 32
8 0,00 0,0 0,0

Vay téng luong nude ri rac cua 1 6 trong 7 nam 1a 15.692 (m?)

Luong nudce ri rac trong 1 nim = 15.692 : 3 = 2.242 (m*/nim).




Luong nudc ri rac trong 1 ngay = 2.242 : 365 = 6 (m*/ngay).
9.7.6 Thiét Ké Hé Théng Thu Nuéc Ri Rac Cho BCL Chit Thai Rin Hiru Co
Hé thong thu nwérc ri rac cho tirng 6 chén lap

Nude ri rac sinh ra tir cac 6 chon lap s& duoc thu gom bdi hé thdng éng thu gom dit & day 6 chon
lap. Voi dién tich mat cat ngang tai vi tri 1ap dat hé thong 6ng 1a 70 m x 70 m, va chon khoang
cach gilra cac ong thu nudce ri rac 1a 17 m, 6 chon lap c6 tong cong 4 ong thu nude ri rac

Véi lugng nudec ri rac sinh ra 1on ’nhét trong 6 chon lap 13 4.429 m*/nam (12 m*/ngay dém), nhu
vay lugng nudce tap trung vé moi ong s€ la

Qi éng = 12 : 4 =3 (m’/ngay)
Chon dudng kinh dng thu nude 13 d = 100 mm

Toan bo nudc ri rac trong 4 éng s& duoc tip trung vé éng ngang, nude tir dng ngang duoc thu vé
hb ga va chay vé ngin tip trung nudc ri rac cia toan bd BCL bsi dudng éng chinh c¢6 duong
kinh 150 mm.

Téng lwong nudce van chuyén trén tuyén dng chinh q = 12 (m*/ngay) = 0,14 (lit/gidy)

Khoang céach giita cac dng duoc lya chon theo tiéu chuan va luu lugng nude ri rac sinh ra sao
cho thu duoc nudce ri ric 16n nhét trong thoi gian van hanh don nguyén. Néu sir dung dng thu
nude ri rac dang xwong ca va thiét ké day hd choén lap dang song s& khong mang lai hiéu qua cao.
Vi vy , chon cach thu nuéc ri rac bang dng nhira HDPE 100 mm dit trong hd thu nuée cua 16p
thoat nudc

Khoang rong khe thu nudce ri rdc = 7 mm;
Chiéu dai khe thu nudc ri rac = 15 mm;

Khoang cach gitra hai khe thu nudc 1o ri = 15 mm;

Theo chu vi 6ng ¢ 4 khe thu nudc ri rac véi chiéu dai khe =90 mm;

Khoang céch gitra hai khe theo chu vi éng = 27mm;
S6 khe thu nude ri rac trén mot 6ng 1a 260 khe;
- Téng dién tich khe thu nudc ri ric = 7 (mm) x 90 (mm) x 260 x 4 x 10 = 0,6552 m>.

H¢ thong thu nudére ri rac cho toan 6 chén lap

Trong BCL, toan bd luong nudc ri rac sinh ra s€ duogc tdp trung vao ngan tap trung. Nudc tur
ngan tap trung s€ dugc cac bom chim bom vé bé chira nudc ri rac

- Thé tich ngan tap trung nudc

Luong nudc ri rac s€ 1on nhfit theo tinh toan tu Bang 9.23 ta c6 Q = 4.429 (m*/nim) (tuong
duong 12 m*/ngay). Chon ché 6 bom mdi ngdy 1 1an, thé tich nudc cé trong ngin tap trung

Q=12 (m’)
Chon chiéu cao 16p nudc chira trong bé 13 1 m, tong dién tich ctia bé 1a: 12 (m?):1 (m) = 12 (m?)

Kich thudc cac canh cia hd thu nuée la: dai x rong =4 m x 3 m. Dé nude ri rac chay duogc vao
ngan tdp trung thi d6 cao muc nudce cao nhat trong ngan tap trung phai thap hon d¢ sau chon ong
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ctia dng dan nudc ri rac tir BCL vé ngan tap trung. Do d6 ngan tép trung duoc thiét ké voi kich
thudc nhu sau

Chicudai  :4m
Chiéurong :3m
Do sau :1,5m

9.7.7 Thiét Ké Hé Théng Thu Nuwéc Ri Rac Cho BCL Chit Thai Rin Vé Co
Hé thong thu nwérc ri rac cho tirng 6 chéon lap

Tuong ty hé thdng thu nudc ri rac cta bai chon 1dp CTR hiru co, nudc ri réc sinh ra tir cac 6 chon
14p s& duoc thu gom boi hé thong dng thu gom dit & day 6 chon lap. Vi dién tich mit cat ngang
tai vi tri lép dat hé théng éng la 60, m x 60,5 m, va chon khoang cach giira céc éng thu nudc ri
rac 12 15 m, 6 chon l4p co tong cong 4 dng thu nudc ri rac

V6i lugng nudc ri rac sinh ra lgn’nhét trong 6 chon 1ap 1a 7.616 m*/nim (20 m*/ngay dém), nhu
vay lugng nude tap trung vé moi ong s& 1a: Qi éng = 20 : 4 = 5 (m*/ngay)

Chon dudng kinh dng thu nude 13 d = 100 mm

Toan bo nudc ri rac trong 4 éng s& duoc tip trung vé éng ngang, nude tir dng ngang duoc thu vé
ho ga va chay v€ ngan tap trung nudc ri rac cua toan bd BCL boi duong ong chinh c6 duong
kinh 150 mm.

Téng lwong nudce van chuyén trén tuyén dng chinh q = 20 (m*/ngay) = 2,31 (lit/gidy)

Khoang céach giita cac dng duoc lya chon theo tiéu chuan va luu lugng nude ri rac sinh ra sao
cho thu duoc nudce ri ric 16n nhét trong thoi gian van hanh don nguyén. Néu sir dung dng thu
nudce ri rac dang xwong ca va thiét ké day hd choén l1ap dang song s& khong mang lai hiéu qua cao.
Vi vy , chon cach thu nuéc ri rac bang dng nhira HDPE 100 mm dit trong hd thu nuée cua 16p
thoat nudc

Khoang rong khe thu nudce ri rdc = 7 mm;
Chiéu dai khe thu nudc ri rac = 15 mm;

Khoang cach gitra hai khe thu nudc 1o ri = 15 mm;

Theo chu vi 6ng ¢ 4 khe thu nudc ri rac véi chiéu dai khe =90 mm;

Khoang céch gitra hai khe theo chu vi éng = 27mm;
S6 khe thu nude ri rac trén mot 6ng 1a 260 khe;
Téng dién tich khe thu nudc ri ric = 7 (mm) x 90 (mm) x 260 x 4 x 10 = 0,6552 m>.

H¢ thong thu nudére ri rac cho toan 6 chén lap

Trong BCL, toan by lugng nudc ri rac sinh ra s€ dugc tdp trung vao ngan tap trung. Nudc tu
ngan tap trung s€ dugc cac bom chim bom vé bé chtra nudc ri rac

- Thé tich ngan tap trung nudc

Luong nudc ri rac s€ 1on nhfit theo tinh toan tu Bang 9.23 ta c6 Q = 4.429 (m*/nim) (tuong
duong 12 m*/ngay). Chon ché 6 bom mdi ngdy 2 1an, thé tich nudc cé trong ngin tap trung

Q=20:2=10(m’)
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Chon chiéu cao 16p nudc chira trong bé 1a 1 m, téng dién tich cta bé 1a: 10 (m?):1 (m) = 10 (m?)

Kich thudc cac canh ctia hd thu nudc 1a: dai x rong = 5 m x 2 m. Dé nude ri rac chay duge vao
ngan tap trung thi do cao muyc nudc cao nhat trong ngan tip trung phai thap hon do sdu chon éng
ctia dng dan nudc ri rac tir BCL vé ngan tap trung. Do d6 ngan tap trung dugc thiét ké vai kich
thude nhu sau

Chitudai  :5m
Chiéuréng :2m
Do sau :1,5m

9.8 XAC PINH LUU LUQNG VA PAC TiNH NUOC THAI CAN XU LY
9.8.1 Xac Pinh Cong Suit Tram Xir Ly

Viée xac dinh luu luong 1a mot yéu té quan trong gitip ta tinh toan chinh xac quy mé cta tram xir
ly va kich thudc cac cong trinh don vi mét cach chinh xac. Luu lugng nudc thai tai mgt khu xi
ly tap trung c6 thé duoc xac dinh bang nhidu cach khac nhau nhu: Khao sat va do truc tiép &
cong thoat cua timg nha may, khao sat va xac dinh luu luong phat sinh ¢ tung cong doan san
xut ctia nha may, tinh tong cong luu lwong cia timg nha may,... Song, tat ca cic phuong phap
trén déu khong thé ap dung duoc do khu lién hop xur Iy con dang trong giai doan dinh hinh cac
don vi san xuat chua di vao hoat dong cu the va kha nang thu thép so liéu c6 gidi han. Vi vay,
viéc xac dinh luu lugng cac ngudn cung cép cho tram xt Iy chi dwa trén thyc té mot s6 nha may
c¢6 cong suit hoat dong tuong duong va c6 cung loai hinh san xudt va dua vao mot sd tai liéu thu
thap duoc c6 mod ta vé loai hinh san xuét cling nhu lwvong nuée thai sinh ra tir cac loai hinh do.

Gia dinh luu lugng nudc thai sinh ra tir cdc nguon ma tram xu 1y nudc thai tiép nhan:

- Nha may tai ché gidy: 50 m*/ngd (nudc thai san suit) + 5 m*/ngd (nudc thai sinh hoat);

- Nha may tai ché nhya: 04 m*/ngd (nudc thai san suit) + 6 m*/ngd (nude thai sinh hoat);

- Nha may tai ché thiy tinh: 05 m*/ngd (nuéc thai san suit) + 8 m*>/ngd (nudc thai sinh hoat);

- Khu vuc lam phan compost: 02 m*/ngd (nudc thai san suat) + 3 m*/ngd (nudce thai sinh hoat);
- Luong nudc rira sang phan loai: 10 m*/ngd;

- Luong nudc ro ri ctia khu chon l4p chét thai rin v6 co: 20 m*/ngd;

- Luong nudc ro ri ctia khu chon 1ap chit thai ran hitu co: 12 m?/ngd;

- Luong nudc sinh ra tai khu vuc rira xe van chuyén chét thai: 10 m3/ngd;

- Luong nudce ro ri duge van chuyén to1 tram tur tram trung chuyén: 15 m*/ngd;

Viy tong luong nudc thai can xtr Iy: Q=55+ 10+ 13+ 5+ 10+ 32+ 10 + 15 = 150 (m*/ngd)
9.8.2 Thanh Phin Nwéc Thai

Thanh phan nudc thai 1a mot thong sd quan trong dé dua ra cong nghé thich hop cho viée xtr 1y
nudce thai tai khu xi 1y tap trung. Chinh vi thé, viéc xac dinh chinh xac tung thanh phén co trong
nude thai can xir 1y 1a rat can thiét. Pay 1a yéu td chinh quyét dinh dén hiéu qua cua toan b qua
trinh xtr Iy vi chinh tir gi4 tri thong sd vé dic tinh nudc thai s& quyét dinh duge phuong an dé xir
1y sao cho dat tiéu chuan quy dinh cho phép trude khi thai ra ngudn tiép nhan.

Thanh phan nudc thai c6 thé duoc xac dinh bang nhiéu phwong phap khac nhau:

- Dua trén két qua khao sat, ldy miu va phan tich truc tiép tinh chit nudc thai tai cac cong
thodt nudc ciia nha may hay cong thoat nude chung cta khu lién hop xtr ly. Trén co s& két
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qua khao sat, xac dinh khoang dao dong cua cac gia tri thanh phan, tinh cht cia nudc thai
can xu ly;

- Ngoai ra, tinh chat ctia nudc thai can xir 1y ciing c6 thé dugc ude tinh bang cach str dung cac
tai li¢u thong ké vé cac loai hinh khu lién hgp xtr 1y twong tu, tir d6 tién hanh udc lugng
khoang dao dong cua cac gia tri thanh phan, tinh chat ctia nudc thai can xu ly.

Tuong ty nhu phén xac dinh Iuu lugng nudce thai cua tram xu ly, do hién trang khu lién hop xur
Iy chua hinh thanh nén phuong phép khdo sat, do dat tirng nha may 1a khong kha thi. Vi vay,
phuong phap udc tinh tir cac s liéu ctia cac loai hinh san sudt tuong tur 14 bién phap duy nhét dé
xéac dinh tinh chit nudc thai can xir 1y

Hién tai, tai khu lién hgp x1r Iy ¢6 3 loai hinh san xuat va 3 loai hinh nay s€ dugc xem nhu tuong
g véi loai hinh san xuat cua cac nha may 1a(":

- Nha may gidy Vinh Hué (Tp. Ho Chi Minh);
- Mot s0 nha may san xuét san pham nhua tai Tp. H5 Chi Minh;
- Mot s6 nha may tai ché thuy tinh tai Tp. H5 Chi Minh.

Thanh phan nuéce thai tir cac ngudn khac nhau duoc gidi thiéu trong Bang 9.26. Trong Bang 9.26
cac thanh phan, tinh chat nudc thai ctia cac don vi san xuat duoc xac dinh riéng. Ddi voi nude
thai tir sinh hoat va cac hoat dong khéc tai khu lién hgp dugc tinh chung vao thanh phan nudc ro
ri. Tuong tu dbi v6i thanh phan nude sinh ra tir khu vuc lam phan compost do trong qua trinh
ché bién phan ap dung phuong phap hiéu khi nén lugng nudc o ri sinh ra 1a rat it, chi c6 luong
nuée sinh ra tir ham tiép nhan va khu vuc phén loai cling nhu nuéc thai tir sinh hoat cta cong
nhan lam viéc tai nha may.

Cong thire tinh ndng d6 6 nhiém:

QC +Q,C,+..+Q,C
Q

QICI+QCa+ ... +QuCh=QC — C= n (1)

Trong do:

Qn: Ivu lugng nudce thé@ tung loai hinh san xuét, dugc trinh bay Phan 9.26;
Cn: gid tri cac thanh phan nudc thai;

Q : luu lugng tong cong cua khu lién hop xtr 1y.

Bang 9.25 Thanh phan, tinh chit nudc thai cAn xt ly

Tinh chat nudc thai . Tiéu chuan

Thanh phan Dvoi’“ Taiché | Taiché | Taiché | Nudcro No(ncg)d‘-’ TCVN 6980:2001

i gidy nhya thuy tinh i@ TCVN 5945:1995
pH - 7,45 6,23 6,6 6,2 6,53 6-9
Do kiém mg/l - - - 2.000 2.000 -
COD mg/l | 630 98 60 59.750 | 38.865 80
BOD mg/l | 345 79 30 48.000 | 31.226 40
TSS mg/l - - - 4311 4311 90
VSS mg/l | 205 28 35 2.120 1.429 90
N-NH; mg/l - - - 790 790 60
N-NO« mg/l - - - 39 39 -
Photphorus | mg/l - - - 55,8 55,8 8

() Khanh, 2001.

@ CENTEMA, 2002.
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Béng 9.25 Thanh phin, tinh chit nudc thai cin xtr 1y (tiép theo)

Tinh chat nudc thai A A Tiéu chudn

Thanh phin D\gn Taiché | Taichd | Taiché | Nudcro No(ncg)do TCVN 6980:2001

i gidy nhua thily tinh ri® TCVN 5945:1995
CaCO; mg/l - - - 5.833 5.833 -
Ca* mg/1 - - - 1.670 1.670 -
Mg?* mg/1 - - - 404 404 -
SO mg/l - - - 1.590 1.590 0,2
Fe mg/l - - - 204 204 5

Nong d6 (C) duoc tinh theo cong thirc (1).
9.9 SO PO CONG NGHE TRAM XU LY NUGC THAI

Day chuyén cong nghé xir 1y 1a mot t6 hop cong trinh, trong d6 nudc thai duoc xir 1y timg budc
theo thir tu tach cac can 16n dén cac can nhd, nhitng chat khong hoa tan dén nhiing chat keo va
hoa tan. Khtr trung 1a khau cudi cung.

Viéc lua chon so dd day chuyén cong ngh¢ 1la mot bai toan kinh té ky thuat phuce tap phu thude
vao nhiéu yéu t6 nhu:

- Thanh phan tinh chit nudc thai;

- Miurc d6 can thiét 1am sach;

- Cac yéu t: diéu kién dia phuong, nang lugng, tinh chét dat dai, dién tich khu xay dung tram
xtr 1y, luu lwong nudc thai, cong sudt cua ngudn, ...

Khong thé c6 mot so d6 mau nao c6 thé ap dung cho nhidu truong hop. Tur cac yeu t6 anh huong
trén ta chi dua ra ddy chuyén cong nghé sao cho phu hop véi da sb 1a dat yéu cau. Day chuyén
cong nghé ctia mot tram xtr Iy hoan chinh c6 thé chia 1am 4 khdi:

(1) Khéi xir 1y co hoc: nude thai theo thi tir s& di qua song chén rac, bé ling cat va bé liang dot 1.

(2) Khéi xir Iy sinh hoc: nudce thai theo thir ty qua khéi xir Iy co hoc, cong trinh xir 1y sinh hoc,
bé lang dot 2.

(3) Khoi khir tring: nu6c thai sau khi qua khéi xir 1y co hoc hodc sinh hoc s& dugc hoa tron cing
chat khir trung va cho téi1 bé tron, bé ti€p xtic. Phan trng khur trung dién ra tai bé ti€p xtc.

(4) Khoi xir Iy can: bé ling, cong trinh 1am kho can.

Tuy nhién, chi trong truong hop tram xur Iy quy mo lon va yéu cau chat luong nudc sau xu ly cao
thi mai ap dung toan bo so d6 xir ly trén. Dbi voi nhitng tram xir 1y ¢6 cong sudt nho hay murc do
xtr Iy khong can cao so d6 c6 thé don gian hon.

Can ctr vao két qua tinh toan di trinh bay, tom tat thong sb thiét ké cho tram xtr Iy nudc thai
thudc khu lién hop xur 1y chat thai quan 4 nhu sau:

- Cong suat thiét ké tram xir 1y: 150 (m*/ngd);
- Tinh chat nudc thai can xur 1y ¢6 céc chi ti€u ddc trung gom:

COD = 38.865 (mg/L);
BOD =31.226 (mg/L);
SS=4.311 (mg/L);

+
+
+
+ Photpho = 55,8 (mg/L);

@ CENTEMA, 2002.
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+ N-NH3 =790 (mg/L);
+ Ca* =1.670 (mg/L);
+ Mg*" =404 (mg/L).

- Tiéu chuin ngudn tiép nhan: ngudn loai B (TCVN 5945 — 1995; TCVN 6980 — 2001).

Trén 1a cac thong sb chinh, cac thong sb con lai twong duwong véi tiéu chuin ngudn tiép nhan dua
ra, mot s6 khac khong anh huéng nhiéu téi méi truong nén khong duge quan tdm nhu cac chi
tiéu dung dé thiét ké. Cac thong s trén 1a co sé cho viée tinh toan thiét ké k¥ thuat va kinh té
toan bd tram xir 1y.

Tir két qua thanh phan nude thai cho thdy, nuée chii yéu nhiém ban bi chat hitu co. Dong thoi
ndng d6 cao cau cac hop chit chira nito va ham lugng photpho cao. Véi ty 1¢ BOD/COD = 80%
cho thdy cong nghé sinh hoc rat thich hop dé xu ly loai chat thai nay. Tuy nhién, ndng do kha
cao cua SS va do ciing tong cong trong nudc ro ri la yeu to can quan tam khi lua chon cong nghé
cho qua trinh xir Iy. Mot sé phuwong an xir Iy dugc dé xuat nhu sau:

9.9.1 Phwong An 1

Bé tap trung

Ca(OH)Z, NaxCO3 mcemme e - >

Ngan phan tng
x04y hinh tru

Diéu chinh pH ------coommmmmo oo >

SRy N A S S O,

Bé UASB
Heé thong thoi khi --------- > B&SBR  F----- » Bé nén bun
H) sinh vat May ép bun
Nguon tiép nhan Khu chén 1ap

Hinh 9.6 So d6 diy chuyén cong nghé xir Iy nudc thai theo phuong an 1.

Déi voi phuong an nay, nude thai sau khi tp trung vé hd chira duoc bom vao ngin phan ing
X04ay. Cung V01 qua trinh bom nudc thai vao ngan phan ng, hoa chit sir dung cho qua trinh két
tha Ca®" s& dugc chdm vao dudng 6ng dan nude thai chung téi ngan phan tng. Ngin phan tng
xody chinh 13 6ng phan phdi trung tim cua bé ling dimg. Do d6, khi di vao hoat dong, sau qua
trinh phan tng xay ra trong ngin phan tng giita (Ca(OH), va NayCO3) va nude thai sinh ra két
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tha CaCOs sé ling Xuong day bé lang dung. Phan nudc con lai khong chtra can s€ dang Ién va
dugc thu ra khoi bé bang mang thu nam & phia trén. Khi thiét ké, loi dung vao do ddc cao trinh
nham han ché sir dung bom trong cac cong trinh, nudc thai sau khi qua bé ling dimg sé& tu chay
qua bé trung gian.

V& nguyén tic hoat dong ciia bé UASB, trong giai doan dau, khi qua trinh xtr 1y sinh hoc ky khi
trong bé UASB chua dat trang thai 6n dinh do bun ban dau cho vao bé chua co6 hoat tinh cao,
chua quen v&i méi truong ky khi, do d6 né khong thé xir 1y voi nude thai ¢ ham luong chét hitu
co qua cao nhu nudce thai tai khu lién hop xir Iy chét thai. Chinh vi thé, lic méi di vao hoat dong
budc phai cho nudc thai di vao bé UASB c¢6 ham luong chat hitu co & mirc thép (tuy theo dac
tinh cua ting loai nude thai, nhung ban dau khoang 1,5 kgCOD/m .ngd), cho dén khi hiéu qua
xt 1y dat 80 — 90% thi bat diu nang dang tai trong chat hirtu co 1én 3; 4,5; 6; 7,5; 9
kgCOD/m>.ngd; ... cho t6i khi hiéu qua xtr Iy thi ngung. Tir yéu t6 trén cho thay, bé trung gian
dong vai trd nhu 12 bé pha lodng nuéc thai dé diéu chinh ndong d6 COD cho phu hop trude khi
dua vao bé UASB. Mit khac, bé trung gian con dugc xem 1a giit vai tro didu hoa lugng nudce thai
cho cac bé UASB va cong trinh phia sau.

Nude thai tir bé trung gian s€ dugc bom diéu hoa qua bé UASB. Tai day, nudc thai duogc nap licu
tir phia ddy bé bang hé thdng phan phdi, hé thong phan phdi 1a hé thdng cac diy dng dit song
song nhau dugc dyc 18 v6i dudong kinh va khoang cach thich hop. Khi nudc thai dugc phan phdi
déu vao bé sé& di qua 16p bun hat & giita bé, qua trinh xr 1y xdy ra khi cac chit hitu co trong nudc
thai tiép xtc véi bun hat. Qua trinh phan tng xay ra s& tao ra khi (cha yéu la CHs va CO,), khi
nay s& dinh bam vao céc hat bun va cung véi khi tu do ndi 1én mat bé. Tai ddy, qua trinh tach pha
rin — long — khi xay ra nho bo phan tach pha. Khi theo 6ng dan qua bon hép thu chira dung dich
NaOH (5 — 10%), bon dugc dit dudi day cia mdi bé UASB. Bun sau khi tach khoi bot khi lai
lang xudng. Nudc thai theo mang tran rang cua dan dén cong trinh xir 1y tiép theo.

Nudc thai sau khi qua bé UASB theo d6 dbc cao trinh duge dan qua bé SBR. Bé SBR 1a mét
dang ctia qua trinh xtr 1y sinh hoc hiéu khi & dang mé. Khi nudc thai qua bé SBR nho vao cac
hoat dong séng va sinh san cua vi sinh vat c6 trong bé, nudc thai s& duoc 6n dinh cac hop chét
hiru co va loai chung ra khoi nuée. Ngoai ra, theo thiét ké ngoai chirc nang loai bo cac tap chét
hitu co c6 trong nude thai, bé SBR con dong vai trd xtr 1y ca cac hop chat chira nito va photpho
nh¢ vao méi truong hiéu khi cung nhu trong diédu kién nhiét 6 va pH thich hop. Khi cip vao bé
duoc thuc hién bang cac bom cip khi qua cac dng dan dén 6ng phan phdi tai diy bé SBR. V&
nguyén tic, bé hoat dong gian doan 1a hé thong xtr Iy nudc thai véi bun hoat tinh theo kiéu lam
day va xa can. Qua trinh xay ra trong bé SBR twong ty nhu trong bé hoat tinh hoat dong lién tuc
chi co diéu tat ca xay ra trong cing mot bé va duoc thyc hién lan luot theo cac budc: (1) Lam
day; (2) Phan ung; (3) Lang; (4) Xa cin; va cudi cing 13 (5) Ngung va thdo nudc thai ra khoi bé.

Nudc thai sau xtr 1y ¢ bé SBR duoc din vao ho sinh vat v6i su tham gia cua cac loai thuc vat
nude ciing voi sinh vat va tio dé hoan tat giai doan xir Iy. Ngoai tao, quan thé vi sinh vat ton tai
trong hd gan giéng nhu quan thé vi sinh vét trong hé thdng bun hoat tinh hiéu khi. Vi sinh vat sir
dung oxy sinh ra tir qua trinh quang hop ciia tio dé phan huy hiéu khi cac chit hitu co. Cac chét
dinh dudng va CO, thai ra tir qué trinh phan hay nay lai 13 nguén thirc an cho tao. Nho vao mbi
quan hé cong sinh ndy ma nudc thai s& duoc 1am sach trude khi xa ra ngudn tiép nhan.

Bun sinh ra tir cac qua trinh xtr Iy sinh hoc duoc dan vé bé nén bun sau d6 dugce dem di chon lap.
Bé nén bun theo thiét ké 1a loai bé nén bun trong luc (Gravity thickening). Bé duogc thiét ké
tuong tu nhu bé léng cb dién, bé co dang hinh tron. Nguyén tic, bun sau ling chu yéu tir bé SBR
dugc dua vao 6ng lang trung tam. Bun sé€ lang, nén lai & day bé va dugc théo ra dinh ly. Phan
nudée tach ra trén bé mat duoc dua tro lai bé trung gian. Bun sau khi thao ra s& dugc dem di chon
1ap tai cac 6 chon lp ciia khu lién hop xir 1y chét thai.
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DPbi vOi phuong an 1, quy trinh van hanh don gian, gia thanh xur Iy thip. Tuy nhién, dién tich can
thiét dé xay dung ho sinh hoc s¢€ rat 16n.

9.9.2 Phwong An 2

D6i voi phuong an 2, nude thai sau khi duge xir Iy boi qua trinh xir 1y sinh hoc ky khi trong bé
UASB sé tiép tuc duoc xtr Iy boi qua trinh sinh hoc hiéu khi trong bé Aerotank. Nudc sau khi xir
1y tai Aerotank dugc dén qua bé lang 2, tai ddy mot phan bun ling dua trd lai bé Aerotank nham
bao dam luong bun can thiét cho qua trinh xtr Iy sinh hoc hiéu khi dién ra lién tuc trong bé, phan
khac dua toi bé nén bun trude khi duge bom vao may ép bun. Phan nudc thai sau lang tai bé ling
2 dugc bom trirc tiép qua bé loc ap luc trude khi duoc dan qua hé thdng siéu loc dé cudi cing xa
vao ngudn tiép nhan.

Bé tap trung

Ngan phan Gng
x04y hinh tru

Diéu chinh pH

Bé trung gian

Bé UASB

Ay 2oy, TTTTmmmms > Bé Aerotank e oo = \
Hg¢ thong thoi khi

Bélingdot2 L_____ ) Bénénbin |-

Bé loc ap luc May ép bun

He¢ thong siéu loc Khu chén lap

Ngudn tiép nhan

Hinh 9.7 So dd day chuyén cong nghé xir Iy nude thai theo phwong an 2.

Cong nghé dugc thiét ké theo phwong 4n 2 c6 thé cho hiéu qua xtr 1y nudc thai kha cao ké ca
nito, phtopho va sit. Tuy nhién, chi phi dau tu cho hé thdng loc rat 16n. Néu phuwong an nay duoc
ap dung chat luong nudc thai sau xir 1y co két qua rat t6t nhung chi phi dau tu cao ciing nhu viée
van hanh, bao quan, stra chita hé théng 1a diéu rat kho khin lam anh huéng dén tinh kha thi cua
phuong an.
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Tir viée phan tich wu nhuoce diém cia 2 phuong an da néu, véi mire chi phi dau tu ban dau vira
phai cling nhu cach van hanh tuong doi don gidn, tram xtr Iy nudc thai tai khu lién hop xtr ly
chat thai ran Tan Thanh ctia Thanh Pho Viing Tau dugc ap dung theo phuong an 1.

9.10 TINH TOAN THIET KE TRAM XU LY NUOC THAI
9.10.1 Bé Tap Trung

Bé tap trung xem nhu 1a noi nap liéu chinh cua tram xu ly, tat ca cac ngudn thai tir cic nha may
sau khi thai ra theo cac cong dan ty chay vé bé tap trung. Bé tap trung theo thiét ké chi don gian
13 noi tiép nhan nude thai dé cung cap cho cac cong trinh phia sau, bé dugc xdy bang bé tong cot
thép, dugc xay vdi cao trinh thap hon so v&i mat dat tao do déc thuy luc cho céac nguon thai tu
chay vao bé.

(1) Dung tich bé tap trung

Véi luu luong tinh toan ctia tram 13 150 m*/ngd (6,25 m*/h), dung tich can thiét cua bé tap trung
nhu sau:

V=Qxt =6,25(m’h)x 6 (h)=37,5 (m?)
Trong do:

Q : luu lugng tinh toan; 7
T :thoi gian luu nudce trong bé, chon t =6 h.

(2) Dién tich bé tap trung
Dién tich bé phu thudc vao chiéu cao cua bé, v6i cac cong trinh xay dung ngam khong nén xiy

dung qua cao s& lam ting d6 siu va anh huong téi viée thi cong. V6i dung tich 1a 37,5 m?, chon
chiéu cao bé H=2 m.

3
Vay dién tich bé 1a: 7 =~ =325 _ 55 m2)
H 1,5(m)
(3) Kich thuée xay dung bé
Chon chiéu rong bé B = 5 m, chiéu dai bé nhu sau: L = g = 2§Em)) =5 (m)

Chon chiéu cao an toan 14 0,3 m. Chiéu cao xay dung bé tap trung la:

Hxp=H + Hgv
Hxp=1,5 (m)+ 0,5 (m) =2 (m)

Biang 9.26 Thong s thiét ké bé tap trung

Thong s6 Don vi Gi4 tri
Luu luong tiép nhén m’/h 6,25
Thoi gian luu nude h 6
Theé tich bé m’ 37,5
Chiéu cao toan bé m 2
Chiéu rong m 5
Chiéu dai m 5
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9.10.2 Tinh Lwong Vi — Soda Cin Thiét Pé Két Tiia Canxi
bac tinh nudce thai lién quan tdi viéc xac dinh lugng voi — soda:

- Do kiém: 2000 mg/L;

- pH: 6,53;

- Nong d6 Canxi (Ca®"): 1.670 mg/L;
- Nong d6 Magie (Mg?"): 404 mg/L.

(1) X4c dinh d$ cirng thanh phan
- Do ciing Canxi:

50
Puong lugng Ca**

Do cing Canxi = m_ ,, (mg/L) x

C32+

Do cing Canxi = 1.670 (mg/L) x 50/20
bJ cting Canxi =4.175 (mg/L)

- Do cung Magie:

(mg/L) x 100

b cing Magie = m, ., Puong lugng Mg

2+

bJ cting Magie = 404 (mg/L) x 100/24,3
Do cing Magie = 1.663 (mg/L)

(2) Tinh lwgng H2COs3 tw do trong nwéce

H>CO; < H"+HCOs5 (Ki)
HCO; < H'+COs* (Ka)

T°=25°C — pKi =6,35 - Ki = 4,47 x 10”7

— pKz = 10,33 va suy ra K = 4,68 x 10", Tai pH = 6,53, d6 kiém cua nude thai giy ra boi
bicacbonat véi thanh phan la 2000 mgCaCOs/L, ta cd nong dd mol cua bicacbonat la:
mg 61duong lugng HCO; X lg X I mole

[ HCO; |=2000—= x - =
) L 50duonglugngcuadokiem 1.000mg 61g

[ HCO; | = 0,04 (mole/L)

(3) by phan li

pH=72— [H"]=107"

ta co:
- [HCO;J _ 1 _ 1
‘ C [H] x, , 107 4.68x10"
1+ + + 7T 72
K, [H*} 4,47x10 107"
a, =0,876
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(4) Tinh tong ndng dd cacbonate

[HCO; | _ 0,04 (mol/L)

C.=
! a, 0,87

=0,045 (mol/L)

(5) Tinh nong dj axit cacbonite

C=[HCO; |+[H,CO,]+[ CO7 ]

Vi 6 pH = 7,2 nén chi ton tai H2CO:s.

[H,CO,]=C, —[ HCO; | =0,045-0,04 =5x 10 (mol/L)
[H,CO,]=5x10" (mol/L) x 62 (/L) x 1000 (mg/L)

[H,CO,]=310 x% =517 (mgCaCO,/L)

(6) Xac dinh d¢ cirng cacbonat - phicacbonat
Do clng tong cong = do ctng Ca + do cliing Mg = 4.175 + 1.663 = 5838 (mg CaCO3/L)
Do cimg cacbonate = do kiém = 2.000 mg/L (vi do kiém < dé cimg tong cong).

Do cling phicacbonate = do climg tong cong — do cimg cacbonate
D9 cling phicacbonate = 5.838 — 2.000 = 3.838 (mg/L)

Nudc cd dd cung cacbonat va phicacbonat ta dung voi va séda dé lam mén. Voi khir d§ cung
cacbonat, soda khir 4§ ctirng phicacbonat.

(7) Tinh lwong véi — séda can thiét dé khir Canxi
Luong voi can = HyCOs + d6 cimg cacbonat = 517 (mgCaCOs/L) + 2.000 (mgCaCO3/L)
=2.517 (mgCaCOs/L)

as A MCa(OH)
Luong voican = 2.517x ——==2.517x0,74=1.838 (mgCa(OH),)

CaCo,

.3 M
Luong voican =2.517x —<9-=2.517x 0,56 =1.439 (mgCaO)

CaCO;
Chon db tinh khiét ctia voi 1a 80%. Luong voi can thiét
Luong voi can = 1.439 : 0,8 = 1.738 (mgCaO/L)
Luong soda can = luong Canxi cacbonat d phan tmg
Luong sdda can = 2.000 (mgCaCOs/L)

Luong soda can = 2.000 x Mo _ 2.000x1,06=2.120 (mgNa,CO, /L)

Na,CO;,
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(8) Tinh tong lweng ciin sinh ra
Céc phan tng xay ra trong qua trinh khur do cung:
H>COs + Ca(OH), — CaCOs + 2H,O

Ca%" + 2HCOs + Ca(OH), — 2CaCOs + 2H,0

1 mg 2 mg
1.838 mg X mg
Ca®> + (S04 + CI)) + Na,CO3; — CaCOs + 2Na" + (S04 + CI')
1 mg 2 mg
2.120 mg y mg

Vay lugng cin sinh ra trong 1 lit nuée thai = x +y = 3.676 +2.120 = 5.796 (mg/L) = 5,8 (kg/m?)

Bang 9.27 Thong sd tinh toan x4c dinh luong voi va sdda can

Thong s6 Don vi Gia trj
Do cing tong cong kg/m? 5,83
D0 cling cacbonat kg/m® 2,00
D0 cing phicacbonat kg/m? 3,83
Luong voi can kg/m? 1,73
Luong soda can kg/m’ 2,12
Tdng lugng cin sinh ra kg/m® 5,80

9.10.3 Tinh Toan Thiét Ké Ngin Phan ting Xoay Hinh Tru
(1) Dién tich ngin phéan &ng

Theo (Nguyén Piang Dung, 1999), dién tich ctia ngin phan ung xody duoc tinh theo cong thirc:

= & m?)
Hxnx60
Trong do:

t :thoi gian luu nudce trong ngan phan img xoay (quy pham t = 15 — 20 phut), t = 18 pht;

Q : luu luong nuéde thai can xir 1y, Q = 150 m?>/ngd = 6,25 m*/h;

H : chiéu cao ngin phan ung xoay lay bang 0,9 chiéu cao ving ling cua bé. Theo quy pham
chleu cao ving lang 2,6 — 5 m, chon chiéu cao ving ling 4 m. Vay, H=10,9 x 4 = 3,6 m;

n :sd bé phan tng tinh toan, chonn = 1.

6,25(m> / h) x 18( phut)
3,6(m) x1x 60( phut / h)

f= =0,52 (m?)

(2) Pwong kinh ngan phan Gng

Buong kinh cua ngan phan ing xody:

D= L 05
V4 3,14
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(3) Thiét ké miéng phun
Téc d6 nudc chay trong éng:

B 4xq
D’ x 7

Trong do:
q :luu luong nude thai vao bé, q = 6,25 (m*/h) = 1,74x107 (m’/s);

D : duong kinh éng dan nuéc vao bé, D = 50 mm.

4x1,74x107
y=——"———=0,88 (m/s) (theo quy pham, v =0,8 — 1 m/s).
(0,05)° x 3,14 (m/s) (theo quy p )
buong kinh miéng phun:
d, =113 |—2
Ve X U
Trong do:

4+ hé s6 luu luong d6i véi miéng phun hinh ndn cé goc nghiéng 25° thi 2 = 0,908;
vt : van toc tai miéng phun. Quy pham vr=2 — 3 m/s, chon vi= 2,5 m/s.

-3
d, =113 L74x10" =0,031 (m) Chon d =31 (mm)
' 2,5x0,908

Miéng phun dat cach thanh bué)ng phéan tng 1a: 0,2 x D, =0,2x 0,8 =0,16 m = 160 (mm)
Chiéu dai miéng phun:

d 0
I, =—'fxcotg§=%xcotg2%= 70 (mm)

2

Tbn that ap luc tai miéng phun:

H = 0,06 x (Vikinh )2

1,74x107
Vikinhié = 1,13° — 1 - L13% x —————— =255 (m/s)
d”x u 0,031 x 0,908

H = 0,06 x (2,55)* = 0,39 (m)

Biang 9.28 Thong s thiét ké ngan phan ing xody
Thong s6 Don vi Gia trj
Dién tich ngin phan g m? 0,52
Puong kinh ngédn phan ting m 0,8
DPuong kinh ong dan nude vao m 0,05
Van toc nudc chady trong Ong m/s 0,88
Puong kinh miéng phun mm 31
Khoang cach giira miéng phun va thanh ngén phan ung mm 160
Chiéu dai miéng phun mm 70
Ton that &p luc tai miéng phun m 0,39
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9.10.4 Tinh To4an Thiét Ké Bé Ling Dirng

Bé lang dung c6 nhiém vu loai bo bang trong luc cic cin hitu co ¢ trong nudc thai theo dong
chay lién tuc vao va ra bé, trong qua trinh lang cac chat hitu co (SS) c6 thé lang dugc va giam
dugc nong do cac chat co trong nudc thai véi hi¢u qua cao nhat.

- Luu lugng nudc thai vao bé: 150 m’/ngd;

- Ham lugng BOD vao bé: 31.226 mg/L;

- Ham luong COD vao bé: 38.865 mg/L;

- Ham lugng SS tir nuée thai ban dau vao bé: 4.311 mg/L.

(1) Xac dinh kich thwéc bé
Dién tich can thiét ctia bé ling dung:

3
Fo2_ 150(3’" / Z”gd) =3,75 (m?)
L.~ 40(m” /m”.ngd)

N

Trong do:

Q : luu lugng nude thai trung binh ngay (150 m’/ngd);
Ls : tai trong bé mit bé. Dua vao Bang 4.3 (Trinh Xuan Lai, 1999), Ls = 40 m*/m?.ngd.

Tuy nhién, day khong phai 1a dién tich thyc cua bé lang dung vi cdu tao ctia bé ling con co mot
budng phan phdi trung tim nam & giita bé ma that chat chinh 13 ngin phan tng xoay hinh tru. Vi
vay, di¢n tich that cua bé lang ding 1a:

S=F+f=3,75+0,52 = 4,27 (m?)

Puong kinh bé ling dimg:

D=\/4XS _ 2427 5 33(m). Chon D = 2.4 (m)
7 3,14

Thé tich bé ling dimg:
Chiéu cao ving ling trong bé ling dimg theo quy pham tir 2,5 — 5 m, chon H = 4 (m).

2 2
rxd ><H:3,14>;2,4 4=18 ()

Vay thé tich bé: V =

Thoi gian luu nude trong bé:

(Y _18x24 e
0 150

(2) Xac dinh thé tich vang chira cin
Chiéu cao phﬁn hinh nén chtra can dugc xac dinh theo cong thuc:

_ D-d
2x1g(90° — )

(m)
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Trong do:

D : duong kinh bé ling ding, D = 2.4 (m);
d :duong kinh day hinh nén, chon d =1 m;
o : goc nghién cuia phan non so vdi mat phang ngang, (o = 50 — 60°), chon o = 60°.
B 2,4-1 3
2x1g(90° —60°)

2

Thé tich vung chira can duogc xac dinh theo cong thuec:

3 4

C314x1,21( 2,47 +17 +2,4x1
3 4

2 2
W:ﬂxh[D +d +Dxd} (m3)

/4

] =2,58 (m®)

(3) Tinh mang thu nwéc

Dé thu nudc da lang dung hé thong mang vong chay tran xung quanh thanh bé. Dién tich mit cat
ngang ciia mang vong duogc tinh theo cong thrc:

O _174x 107 (m’ /)
V 0,3(m/s)

= 0,006 (m?)

Trong do:

Q : luu lugng nudc thai vao bé;
v :van toc nudc chay trong mang, chon v =0,3 (m/s).

Thiét ké mang co tiét dién: 0,2 m x 0,2 m

Puong kinh 6ng thoat nudc sau bé lang ding:

-3
Jo [4xQ _ 4x1,74.10 0,07 (m)
VX T 3,14%x0,5

Theo (20 TCVN 53-84), van toc nudc chay trong dng thoat phai tir 0,4 (m/s), chon v = 0,5 (m/s).

(4) Xac dinh hi¢u qua khir BOD va SS
Theo (Trinh Xuan Lai, 2000), hi¢u qua khir BOD va SS dugc xac dinh theo cong thuc:

_ t
a+bxt

Trong do:

t :thoi giar} luu nudc, t = 2,88 (h);
a,b : gia tri hang s6 thuc nghi¢m, tra bang 4-5 (Trinh Xuan Lai, 1999).

Hiéu quéa khir BODs cua bé ling dimg:

2.88
E. = ’ —38% (a=0,018: b = 0,02
50D 0 018 + 0,02 x 2,88 o ( )
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Hiéu qua khir SS cua bé ling ding:

~ 2,88
0,0075+0,014 x 2,88

=60% (a=0,0075;b=0,014)

ESS

Tuy nhién, do bé ling két hop véi ngan phan ng xoay nén qua trinh lang cua két tia CaCOs
cling cung lic kéo theo cac hat can lang xudéng day. Do do, xét chung 2 qua trinh thi hiéu qua
lang s¢ tang 1én. Gia st hiéu qua cua qua trinh khir SS va BOD tang 1én lan luot la 70% va 40%.
Viay, nong d6 BOD va COD sau lang nhu sau:

Nong d6 BOD sau lang:

BODs =31.226 — (31.226 x 40%) = 18.736 (mg/L)

Gia sir hidu qua khir COD sau ling bang v6i BOD. Nong do COD sau ling:

COD = 38.865 — (38.865 x 40%) = 23.319 (mg/L)

Nong do SS sau ling:

SS=4.311-(4.311x70 %) =1293,3 (mg/L)

Ham luong SS ling xudng day bé =4.311 x 0,7 = 3.017 (mg/L) = 3,017 (kg/m?)

(5) Xc dinh thoi gian thio cin ra khéi bé

Luong cén sinh ra trong 1 ngay:

Q. = 150 (m*/ngd) x (3 + 5,8) (kg/m?) = 1.320 (kg/ngd)

Thé tich cin sinh ra mdi ngay. Gia st khéi luong riéng cua cin 1a 400 (kg/m>).

V. = 1.320 (kg/ngd) : 400 (kg/m®) = 3,3 (m*/ngd)

Thoi gian x4 can:
W 2,58(m’)
W.  3.3(m’/ngd)

c

=0,8 (ngay) = 19 (gio/lan)

Ong xa can dugc thiét ké c6 duong kinh 14 150 mm.

Bang 9.29 Thong sé thiét ké bé ling dimg

Thong s6 Don vi Gi4 tri
Dién tich bé m’ 3,75
Puong kinh bé ling m 2,4
Thé tich bé m’ 18
Chiéu cao ving ling m 4
Thoi gian luu nude h 2,88
Chiéu cao ving chira cin m 1,2
Thé tich viing chtra cin m’ 2,58
Miéng thu theo chu vi bé mxm 0,2x0,2
DPudng kinh 6ng thu nuéce ra mm 70
Higu qua xt ly BOD % 38
Hiéu qua xu 1y SS % 60
Nong d6 BOD sau ling mg/L 18.736
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Béng 9.29 Thong sb thiét k& bé ling dimg (tiép theo)

Thong s6 Don vi Gia tri
Nong d6 COD sau ling mg/L 23.329
Néng d6 SS sau ling mg/L 1293,3
Thoi gian xa can h 19
Luong cén sinh ra kg/ngd 1.320

9.10.5 Tinh Toan Thiét Ké Bé Trung Gian

Bé trung gian co tac dung bao dam luu lugng can thiét cho bom hoat dong 6n dinh khi bom vao
bé UASB theo dung van toc thiet ké.

Tong luong nude thai vao bé: Q = 6,25 (m*/h).
Chon thoi gian Iuu nudce trong bé 1a 0,5 (h).

Thé tich bé trung gian:

y_Q_ 625(m* /1)
Tt 0,5(h)

=12,5 (m%)

Chon chiéu cao bA H=1,5m

Bé trung gian duogc thiét ké co kich thuéc: LxBxH=42mx2mx 1,5 m.
9.10.6 Tinh Toan Thiét Ké Bé UASB

Théng so thiét ké

Cong suét Xt 1y Qmax = 150 (m*/ngd).

Dic tinh nudc thai vao bé UASB:

- COD =23.329 (mg/L),
- BOD =18.736 (mg/L);

- SS =1.293 (mg/L);
- N-NHz =790 (mg/L);
- Pténg = 55,8 (mg/L)

Dic tinh nude thai diu ra theo muc dich thiét ké:

- COD =2.000 (mg/L),
- SS =100 (mg/L).

Hiéu qua 1am sach chat hitu co c6 trong thanh phan nuéc thai cia bé UASB:

B 23.329-2.000
23.329

x100=91%

Tinh todn thiét ké bé UASB
(1) Xac dinh thé tich bé

Luong chat hiru co (COD) can khir trong 1 ngay:
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G = Qb (m*/ngd) x (So — S) (kgCOD/m?) = 150 x (23,329 — 2) = 3.199,35 (kgCOD/h)
Trong do:

So : ndng do COD vao bé, S, =23.329 (mg/L) = 23,329 (kg/m?);

S :ndng d6 COD daura, S =2.000 (mg/L) =2 (kg/m?).

Dung tich phan xtr 1y ky khi can thiét

v _G_ 3.119,35(kgCOl3)/ngd) 142 (m)
a 22(kgCOD/m” .ngd)

V6i a l1a tai trong khir COD cia bé (tai trong thiét ké cao nhét), tra bang 12.1 (Trinh Xuén Lai,
2000), chon a = 22 (kgCOD/m>.ngd).

Vi hé s6 hitu ich 14 0,9, thé tich téng cong phan chira hon hop nudc thai cua bé:

Vo142
=1 =% 158 (m®
09 09 ()

Thiét ké 3 bé UASB, vay luu lugng vao mdi bé: O, = % = % ~ 53 (m*/ngd) = 2,2 (m*/h).

(2) Xac dinh kich thuéc bé

Yéi tde do déng nuodc thai phan bd tir dudi 1én trong bé UASB chon v=0,5 (m/h). Dién tich mat
cat ngang cua bé UASB:
_&_ 2,2(m> / h) B

= 4,4 (m?)
v 0,5(m/ h)

Thiét ké bé UASB dang hinh tron, dudng kinh bé duoc xac dinh theo cong thirc sau:

D:\/4XF g R )
T 3,14

Chiéu cao 16p nudc trong bé:

V 1 :
,=—L= Lm)z ~ 9 (m)
F 44x4(m”)
A1 A 2 A <A . . x..x H 9
Thiét ké 3 bée UASB, vay chiéu cao 16p nudce trong moi bé Nk 3 (m)

Téng chiéu cao clia mot bé UASB

H=Hyr+Hg=3+2,5=5,5(m) (Hc: chiéu cao chup thu khi, chon Hg = 2,5 m)

Thoi gian luru nuéce trong moi bé:

_ V§m3) _ 158 _24(h)
O(m’ /h)yx3 2,2x3
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(3) Xac dinh thoi gian lwu bun trong mdi bé UASB (SRT)
Thoi gian luu bun duge xac dinh dua trén nén tang cong thirc sau:

lugng biin ¢6 trong bé

Thoi gian luu bun = - -
lugng bun xa ra ngoai

Nong d6 bun duoc tinh theo ndng do VSS, vy cong thic twong dwong véi cong thire trén 1a:

VX

SRT =
(Q-Qp)Xy + Qp Xy

Trong do:

V  :thé tich bé mot UASB, V =V, : 3 =53 (m’);

X :ndng do bun trong bé UASB, chon X = 15 (kgVSS/m®);

Q :luu luong nuéc thai vao mdi bé, Q = 50 (m*/ngd);

Qr : luu lugng bun thai, Qr = 0 (m*/ngd) (vi bun xa theo nudc sau xir 1y)

Xr : luong bun troi theo dong nuée, X = 0,1 (kgVSS/m?);

Xri : ndng do bun tuan hoan, Xtu = 0. (vi trong UASB khong c6 hé thong tuan hoan bun)

T = 53X151=159 (ngd)

(4) Xac dinh sinh khéi vi sinh vat sinh ra mdi ngay
Luong sinh khdi vi sinh vét sinh ra mdi ngay dugc tinh theo cong thirc sau:

_QXYX(SO-S)+kadXQXYX(SO-S)XSRT:QXYX(SO-S)

bio — (1+fk,SRT)
1+ k,SRT 1+k,SRT 1+ k,SRT
Trong do:
Q : luu luong nude thai trong 1 bé, Q = 50 (m*/ngd);
SRT  : thoi gian luu bun, SRT = 159 (ngd);
Y : hé s6 thu hoach, Y = 0,3 (gVSS/gCOD);
f 1 0,15 (gVSS/gVSS);

kq : hé s0 phan huy ndi bao, ks = 0,03 (gVSS/gVSS.ngd);
So : ndng do COD trong nudc thai dau vao, S, = 23.329 (g/m?);
S : nong d6 COD con lai nudce thai dau ra, S = 2.000 (g/m?).
~50x0,3x(23.329-2.000)
e 1+0,03x159

(1+0,15x 0,03x159) = 95.121 (gVS/ngd)

(5) Tinh lwgng khi CH4 sinh ra trong bé UASB
Ta c6 phuong trinh phan tmg: CH4 + 202 — CO2 + 2H>

Ttr phuong trinh phan tng trén cho thdy ctr 1 mol khi metan can 64 g O2. Khi ¢ diéu kién tidu

chuén (O°C; 1 atm) thé tich cua CHs la 22,4 (L). Vay ta c¢6 dugc toc do phat sinh CHs ¢ diéu

kién chuan la:
22,4(L)

= =27 _,35(L/gCOD)
64 (2COD)
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Déi véi diéu kién khong 1y twong nhu (30°C; 1 atm) thé tich 1 mol CHq sé la:

_nRT _ 1x0,082057 x (30 +273)
S p 1

A%

=25(L)

Vay & (30°C; latm), thé tich CHy la:

25(L)

=————_=0,39~0,4(L/gCOD)
64 (gCOD)

Tbc @6 sinh khi QH4 & 30°C 1a 0,4 (m*/kgCOD). V6i nhiét d6 trung binh theo thuc té tai khu xur
ly 14 28°C. Vay, toc do sinh khi CHs ¢ 28°C la:

23.329+128

P = 0,4 (L/
cns = 0,4( g)(23.329+35

j =0,4(L/g)

Véi ham luong COD tiéu thu G = 3.199,35 (kgCOD/ngd). Tdc d6 khi sinh ra cua timg bé:
Vi = 0,39 (L/g) x 3.199,35/4 x 10° (g/ngd) = 415.915,5 (L/ngd) ~ 416 (m>*/ngd)
(6) Hé thong phén phdi nuéc vao bé UASB

Nude duge bom diéu hoa vao mdi bé UASB véi Qb = 2,08 (m*/h). Chon bom nudc thai higu
MENART KRT — 60 c6 céac thong so k¥ thuat sau:

- Puodng kinh dng cap nudc : 60 mm;

- Luu lugng xac dinh : 2,5 (m’/h);
- Chi€u cao day : 20 (m);
- (Cong suat o 1,5 kW.

Theo thiét ké c6 3 bé UASB nén tai mdi bé c6 1 bom cip nude thai vao bé. Nudce dan vao mbi bé
bang duong ong chinh c6 dudong kinh 1a 60 mm, khi dan vao bé s€ phan déu ra cac ong nhanh.

Chon sé 6ng nhanh cho mdi bé la 10 dng (duong kinh 25 mm), cac dng nay s& dugc bb tri ddi
xtng nhau nhung so le qua truc ong chinh. Khoang cach giita 2 dng nhanh 1a (400 mm).

(7) Tinh m4ng thu nwée ra khoéi bé UASB

Nude sau khi duge xir ly trong bé, UASB qua h¢ thdng tach pha, nude thai dugc thu dan ra ngoai
boi hé thong mang rang cua. Thi€t ké, mang ran cua c6 chiéu cao 1a 8 (cm), goc ctia rang cua la
45°, khoang cach gitra 2 truc rang cua la 20 (cm).

Dién tich mit cat ngang ctia mdi mang dugc tinh theo cong thirc:

_Q _0,06x10° (m's)
v 0,05 (m/s)

f =0,013(m?)

Trong do:
Q : luu lugng nude thai vao bé;
v : van téc nude chay trong mang, chon v = 0,05 (m/s).

Péy ctia mang thu dit cach miéng bé UASB 300 (mm).
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Puong kinh 6ng thu nude ra khoi bé:

3
D:\/m: 4x0,06x10 =0,074 (m) chon D = 80 (mm).
T XV 3514X0’15

(8) Hé théng thu khi

Chup thu khi ¢6 chiéu cao téng cong 1a 2,5 m, trong d6 phan thu khi hinh try c6 dwdng kinh 1a
0,4 m va cao la 0,5 m. Phan thu khi hinh nén c6 goc nghiéng la 60°. Chup thu khi hinh nén duoc
dat cach mi¢ng bé UASB 2 m.

Khi sinh ra dugc thu bang éng nhua PVC, dudng kinh dng 50 (mm).

(9) Hiéu qua xir Iy ciia bé UASB

Hiéu qué khir COD : Ecop = 91%
Hiéu qua khir BOD : gia sir hiéu qua khir BOD bing COD

Néng d6 BOD con lai sau qua bé UASB

BODs = 18.736 — (18.736 x 91%) = 1.686 (mg/L)

Néng d6 COD sau bé UASB

COD =23.329 —(23.329 x 91%) = 2.100 (mg/L)

(10) Xac dinh ham lwong photpho cén thiét cho sw phat trién ciia vi sinh vat

Hé sb thu hoach Y = 0,3 (kgVSS/kgCOD) (c6 nghia 1 kg COD bi phan hiy sinh ra 0,3 kgVSS).

3
m

ngd

Luong COD bj khir = 150[ ]x (23.329 - 2.000)(%) x107 (k_%j = 3.199,35 (kg/L.ngd)
m

Luogng vi sinh vat tang truéng =Y x luong COD bi khir = 0,3 x 3.199,35 =960 (kg)

Ta co: 1 mol CsH70,:N — 1 mol N
113 ¢ l4¢
960 kg 119 kg

119x1

Véi ty 16 24

N 5 .
— == suy ra khoi lugng P =
P 1 y Ong

Vay, COD:N:P=3.199:119:24=133:5:1

Ham lugng photpho can cung cép

_ (S, —$)x1_ (23.329-2000)x]1
133 133

P =160 (g/m?)

Ham luong photpho con lai sau bé UASB:
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Peon = 55,8 — 160 = -104 (g/m?)
Vay luong photpho khéng du cho qua trinh phat trién cuia VSV can cung cip thém 104 (g/m?).
(11) Nong d Nito sau bé UASB

Luong N-NHz can cho qua trinh phat trién ctia VSV:

N-NHj4 tiéu thu = 0,12 x Ppio = 0,12 x 95.121 = 11.415 (g/ngd)

Vi Poio 1 lwong sinh khdi vi sinh vat sinh ra mdi ngy, Pyio = 95.121 (gVSS/ngd)
11.415(g / ngd)

Ham luong N-NHj3 con lai= 790 — =714 (g/m?)
150(m> / ngd)
Bang 9.30 Thong sé thiét ké bé UASB
Thong s6 Don vi Gi4 tri
S0 bé thiét ké bé 3
Dién tich 1 bé m? 4.4
Puong kinh mbi bé m 2,4
Thé tich mdi bé m’ 53
Chiéu cao mdi bé m 5,5
Ong thu nudc ra khoi bé mm 80
Chiéu cao 1 ring cua cm 8
Goc rang cua do 45
Khoang cach truc rang mm 20
Chiéu cao chup thu khi m 2,5
Go6c nghiéng chup thu khi do 60
Puong kinh 6ng thu khi mm 50
Thoi gian luu bun ngd 159
Luong khi CHy sinh ra m’/ngd 416
Sinh khéi vi sinh vét tao ra gVSS/ngd 95.121
Higu qua xu ly % 91
Nong d6 BOD sau xir Iy mg/L 1.686
Nong d6 COD sau xiut ly mg/L 2.100
Tyl COD:N:P mg/L 133:5:1
Luong Nito con lai mg/L 714

9.10.7 Bé Aerotank Dang Mé (SBR) Két Hop Qua Trinh Khir COD, Nitrate Héa Va Khir
Nitrate Hoa

Théng Sé Thiét Ké
Luu luong nuéce thai: Q = 150 (m*/ngd).
Dic tinh nudce thai dau vao:

- COD =2.100 (g/m?);

- BOD =1.686 (g/m%);

- TSS =1.293 (g/m®);

- N-NH4 =714,

- N-NOx =39 (g/m®);

- Ning = 420 (g/m’);

- Ham luong chat hitu co bay hoi trong cin lo limg, VSS = 150 (mg/L).
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bac tinh nudc thai sau xtr 1y:

- COD <80 (g/m);
- BOD <20 (g/m?);
- SS <80 (g/m’);

- N-NH; <1 (g/m?).

Céc thong s6 dong hoc ctia bun hoat tinh hiéu khi ¢ nhiét d6 20°C:

- Y  :hésb thu hoach, Y = 0,4 (gVSS/gBOD);

- ka :hé s6 phan hay ndi bao, ka = 0,12 (gVSS/gVSS.ngd);

- um :tdc do tang truong cuc dai, pm= 6 (gVSS/gVSS.ngd);

- Ks ham lwong co chit ing véi toe do ting trudng bang ¥ tdc do ting trudng cuc dai,
=20 (gCOD/m?);

- fy= 0,15 (gVSS/gVSS).

Cac thong sb dong hoc ctia bun hoat tinh nitrate héa ¢ nhiét do 20°C:

- Ya :h¢ so thu hoach, Y, = 0,12 (gVSS/gN-NH4");

- kan :hé s6 phan hay ndi bao, kan = 0,08 (gVSS/gVSS.ngd);

- toc d0 tang truong cuc dai, pmn= 0,75 (gVSS/gVSS.ngd);

- Ka :ham luong co chit tmg véi tc do ting trudng bang ¥ toe do ting truong cuc dai,
K= 0,74 (g N-NH4"/m>);

- Ko=0)5 (g/m3).

Tinh Todn Thiét Ké Bé SBR
(1) X4c dinh chu ky van hanh bé SBR
Thoi gian ctia mot mé xu ly dugc xac dinh theo cong thirc sau:

Tc=tg+ta+ts+tp+ti

Trong do:

Tc :tong thoi gian xur Iy ciia mot mé;
tr :thoi gian lam day;

ta  :thoi gian thoi khi;

ts  :thoi gian ling;

to  :thoi gian xa nudc sau xu 1y;

ti : thoi gian cho nap nudec.

Theo nguyén tac hoat dong ctia SBR thi phai c6 2 bé cung lam viéc 1 lac. Mot bé & giai doan
lérq day, bé» thur 2~ hoat dong trong nhiing giqai doan’cbn lai. Vay s6 bé SBR du:gc chon tl}iét ke la
2 bé. Khibe 1 diél} ra cac hoat dong 1}hu’ thoi khi, lang, xa, nudc th@i s€ duoc déu} sang bé thir 2.
Dua vao nguyén tac hoat dong cua bé SBR c6 dugc thoi gian lam day cua mét be la:

tr= tatts+1tp

Chon céc chi ti€u thoi gian: ta = 3,5 (h), ts = 0,5 (h), tb = 0,5 (h), t; = 0 (h).

te=3,5+0,5+0,5=4.5 (h)
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Thoi gian ctia mot chu ky:
Te=trt+ttat+ts+tp+t=45+3,5+0,5+0,5=9 (h)

24 (h/ngd)

~—=2,6~3(mé)
9 (h/me)

S6 chu ky (mé) 1am viéc ctia mot bé trong ngay =
Tér}g s mé trong mot ngay =2 (bé) x 3 (mé/bé.ngd) = 6 (mé/ngd).
Thé tich nudc thai vao bé trong mot chu ky:

_ 150Gm” /ngd) 2((’;":/; Zi‘; )~ 25 (m¥mé)

(2) Xac dinh ty 1€ giira thé tich nwéc thai cho vao (Vr) véi tong thé tich bé (V)
Can bang khdi luong chit rin trong bé duoc biéu dién nhu sau:

Vrx X=Vsx X;

Trong do:

Vr : tong thé tich nudc trong bé (m?);

X :ndng dd chat ran vao bé (g/m?);

Vs : thé tich nuéc con lai sau khi x4 nudc (m?);
Xs :nodng dd chét ran tai ving lang (g/m?).

Bun sir dung trong bé SBR 1a bun septic, chon chi sé ling cta bun SVI = 150 (mg/L), ndng do
chat ran trong vung lang dugc xac dinh theo cong thtrc:

_ Thé tich bun ldng (mL/L)

SVI S
X, (mg/L)x10™ (g/mg)

X = 10° (ml/1) x 10° (mg/g)

=6.667 (g/m’
’ 150 (ml/g) (g/m’)

Chon ndng d¢ chét ran trong nudc thai vao bé 1a 3.500 (g/m>).

V. X 3500 .,
V, X, 6.667

Chon thé tich 16p nudc trén 16p bun ling chiém 20% Vs da tinh.

A2 =1,2x0,52=0,63

T

Ta cd: Vr = Vg + Vs (Ve: thé tich phan nuéc trong bé);

=Yooy Vs 10,63=0,37
VT T

Khi thiét ké bé SBR thudng diéu chinh sao cho 16p nuéc xé ra chiém 40% tong 16p nude c6
trong bé. Vay, ty 1¢ V¥/V1 = 0,37 la phu hop.
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(3) Xac dinh thoi gian lwu nwéc tdng cong

Ve (m’ / be) 3 25(m’ / be)
0,4 0,4

V. = 62,5 (m’/bé)

Thoi gian luu nudc trong bé:

o V., (m® | be)x 24(h/ngd) _ 62,5%24x2
Qb(mS/ngd) 150
(4) Xac dinh kich thwée bé SBR

=20 (h)

Nhu d3 tinh toan, tong thé tich mdi bé 1a 62,5 (m?). Bé duogc thiét ké co dang hinh chir nhat c¢6
kich thudce nhu sau:

LxBxH=7mx3mx3m.

Trong d6 phéan chiéu sdu H = 3 m d4 tinh chiéu cao bao vé hyy = 0,3 m.
(5) Xac dinh thoi gian luvu bun

Pxyvss X SRT = V1 X XMLss

Trong do:

Vr : thé tich mot bé SBR, Vr = 62,5 (m°);
Xmrss : ndng do bun trong bé, chon Xmrss = 3.000 (g.VSS/m?).

Ta co: V1 x Xmss = 62,5 (m®) x 3 (kg.VSS/m®) = 187,5 (kg.VSS)
Gid tri Pxyss X SRT dugc tinh theo cong thirc sau:

QY(S,-S)SRT  QY,(NO)SRT  fk,QY(S, - S)(SRT)’

Px’vss X SRT = 3 3 3
[1+k,SRT]|x10° [1+k,SRT]x10 [1+k,SRT]|x 10

Pyyes x SRT = 21 o ‘S)SRT3 (1+f.k,SRT) + QY, (™ OX)SRT3
[1+k,SRT]x 10 [1+k,SRT]x 10

Trong do:

So = CODji,=2.100 (g/m’);

S = CODer= 50 (g/m’) =S, — S =2.050 (g/m");

Q = lugng nudce vao bé trong 1 ngay dém, Q = 75 (m*/ngd);

NOx = 39 (g/m’);

TSS = 1.293 (g/m?);

Y =04 (g.VSS/g.COD);

k¥ = kP x 0™ =0,12(1,04) ) = 0,14 (g/g.ngd);

Ys = 0,12 (g.VSS/g.NOy);

k® = k2 x 6™ =0,08(1,04) 7 =0,10 (g/g.ngd).

Py x SRT = (75 0,4 % 2.050) x SR}T (14 0.15%0.14x SRT) + (750,12 % 39) SR3T

(140,14 + SRT)x10 (1+0,1x SRT)x10
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Pavss x SRT = — 22 XSRL (4 05 1 sy 4 232X SKT

(1+ 0,14 x SRT) (1+0,1x SRT)

Ta Cé' Px,vss X SRT - VT X XMLSS

o OLIXSRT 6 0p1x sRT)+ 03 XS5BT 0
(1+0,14x SRT) (1+0,1x SRT)

< 0,129x SRT> +4,875x SRT* +16,73x SRT —188 =0

Giai phuong trinh trén ta duoc két qua SRT =4,5 (ngay).

(6) Xac dinh lwgng N-NH4* bi oxy héa thanh NOx

Ta c6 phuong trinh can bing nito:

NOx = Nito tong — Ne — 0,12Px. bio/Q

Trong do:

Ning 420 (g/m?);

Ne : ham luong N_NH4Jt trong nudc thai sau qua trinh nitrate héa, Ne = 1 (g/m?);
Py, bio : khoi lugng sinh khoi sinh ra.

_QY(S,-S)SRT  QY,(NO,) _ £,k,QY(S,-S)SRT

X 11+ SRT]  [1+k,,SRT] [1+k,SRT]
Y(S, -

X.bio :M(1+fddeRT)+M

" [1+Kk,SRT] [1+k,,SRT]

X bio = 72x0,4x2.050 (1+0,15x0,14x4,5)+w

T 1H014x4S (L+0.x45)

Py i, =41.538 (g/ngd)

=352 (g/m®)

N NH? =420-1- 0,12><74;1.538

(7) Kiém tra kha ning nitrate héa dé xac dinh bao nhiéu N_NHa4 bi oxy héa
Gia su luong N_NH4 da bi oxy hoéa hoan toan va lugng NOy tao thanh:

NOx = 352 (g/m’) = luong N_NH4 trong dong nude thai vao bé.

Luong N_NHj4 can nitrate hoa trong nude thai vao bé trong mot mé:

VE(NOy) =25 (m*) x 352 (g/m®) = 8.800 (g)

Nong do NOx con lai trong bé trudc khi thém nude vao = Vs(Ne) (voi Ne: ndong do N NH4 dau
ra, Ne = 1 (g/m?)).

Vs(Ne) = (V1 = Vi) x (Ne) = (62,5 -25) x 1 = 37,5 (g)

Tong lwong N_NH; can oxy hoa trong méi mé = 13.358 + 37,5 = 13.395,5 (g)

9-74



Nong d6 N_NH4 ban dau:

13.395,5 13.395,5(g)
N, = N 3
V.(m”) 62,5(m”)

=214 (g/m?)

(8) Xac dinh thoi gian suc khi

Thoi gian xuc khi can thiét sau khi bé da duoc lam diy nude va dat duge ndng d6 N NHs nhu
mong muon, thoi gian xuc khi dugc xac dinh theo cong thirc sau:

KnLn[N"}r(NO—Nt):Xn(’Um“j[ DO jxt(*)
N Y. |K, +DO

t

Trong do:

Xn  :ndng dd vi khuan Nitrate hoa (g/m?);
No : 144 (mg/l);

N : 1 (mg/l);

SRT :4,5 (ngay);

Yn  :hésothuhoach, Y =0,12 (gVSS/gN_NHy );

Kan  : hé s phan hity noi bao, kan = 0,1 (gVSS/gVSS.ngd);
Py 10,75 (1,07)@729 = 1,05 (g/g.ngd);

Ka®  :0,74(1,053)%529 = 0,96 (g/m?);

Ko  :0,5(g/md).

Nong d6 vi khuan nitrate hoa dugc tinh theo cong thirc sau:

_ QY(NO,)SRT _ 75x0,12x352x 4,5

- = =41(g/m?
Uk, SRTY  [lr(xds)xe2s &™)
Phuong trinh (*) < 0,96Ln 14—5j+(145—1) _q 52 ),
1 012 L 0,5+2

Twr phuong trinh trén, suy ra dugc thoi gian t = 0,5 (ngd) = 12 (h).
(9) Xac dinh dwdng dng xa nuéc

Thé tich nudc xa = thé tich nudc cho vao bé = Vi = 62,5 (m?)
Thoi gian xa nudc tp = 30 (phut)

Tbc d6 xa nuée:

62,5(m*)

q, o =208 (m3/phiit) = 35 (I/s)

Tra bang tinh toan thuy luc céng va muong thoat nude ta chon duoc dudng kinh éng xa 1a 200
(mm).

(10) Tinh toan nhu ciu oxy cho mdt bé SBR
Theo (Trinh Xuén Lai, 2000), lugng oxy can thiét cho qua trinh xtr Iy nudc thai bang phuong
phép sinh hoc dé 1am sach BOD, oxy hoa N-NH4 thanh NOx dugc tinh theo cong thirc sau:
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R, = Q(S, -S) _1.42P 4,57Q(NO, )

_ ke.Os/ned
1.000 x wbio Toop  (ke:O2/ngd)

Trong do:

Ro : lwong oxy can thiét (kg.O2/ngd);

NOx : ham luong nito chuyén hoa thanh NOy, NOyx = 352 (g/m?);
Pibio : luong sinh khdi sinh ra trong mét ngdy, Py, vio = 41,5 (kg/ngd).
1,42 :hésd chuyén ddi tir té bao sang COD;

4,57 :hé sb sir dung oxy khi oxy hoéa NH4" thanh NOj;

f : hé s6 chuyén doi tir BODs sang COD, thuong lay tir 0,45 — 0,68, chon f= 0,68.
Ry = X200y 454 BIOXTIXI02 503 (ko O/ngd)
1.000x 0,68 1.000

(11) Xac dinh luu lwgng khong khi
Theo (Trinh Xuan Lai, 2000) luong khong khi can thiét dugc tinh theo cong thirc:

_ OC, (kg/ngd) x 1.000 (g/kg) «

f
OU (g/m’)

Q.

Trong do:

OC; : luong oxy can thiét, OC, =293 (kg.O2/ngd);

f - hé b an toan, thuong tur 1,5 — 2, chon f=1,5;

OU : cong suat hoa tan oxy vao nudc thai cta thiét bi phan phéi khi tinh theo gam oxy cho 1 m?
khong khi.

Ta co: OU =O0Qu x h. Voi:

Ou : cong suit hoa tan oxy vao nudc thai cua thiét bi tao bot khi kich thuéc trung binh trong
di€u kién trung binh, Ou=4,5 (g.Oz/’m3.m) tra Bang 7.2 (Trinh Xuan Lai, 2000);
h : d0 sau 16p nudc cua thiet bi phan phoi khi, chon h=2,5 m.

Suy ra, OU=0uxh=4,5x2,5=11,25 (g.0/m%).
Luong khong khi can thiét tinh theo cong thic:

_ 293(kg / ngd)=1.000(g/ kg)
11,25(g /m’)

0, x1,5 =39.067 (m*/ngd) = 0,45 (m?/s)

(12) Thiét ké dwong dng cip khi

Hé thong cung cip khi vao bé duoc lam bang thép, co dang hinh xwong c4, dit cach day bé 0,25
m. Puong 6ng dan khi vao bé dugc chia thanh 2 nhanh chinh ¢6 chiéu dai 14 7 m va dat cach day
bé 0,25 m. Mdi éng nhanh chinh c6 20 éng nhanh phu c6 chiéu dai 0,86 m va dit cach nhau 0,8
m. Trén mdi nhanh phu duc mot hang 15, khoang cach cac 16 100 mm. Tong s 16 trén 1 nhanh
phu 1a 9 Io.

Chon dudng kinh dng chinh D = 150 mm, vén t6c khi trong 6ng cap chinh:

v 4x0,5(m’s)
2x3,14x(0,15)° (m?)

=14 (m/s) Thda quy pham la 10 <v <15 (m/s) (Lai, 2000)
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0,5 (m’/s)
) ) 2x20
Chon duong kinh ong cap khi nhanh: d = 50 mm.

Luong khi qua mdi 6ng nhanh phu: g, = =0,0125(m’/s)

Kiém tra van tdc khi trong dng cip khi nhanh:

3
yo= 4ROy s
3,14x(0,05)* (m?)

Luu lugng khi qua mdi 16 phan phdi khi trén éng nhanh phu:

3
qi= 2207 6 6014 (mss)
2%x20x9

Chon duong kinh 13 thoat khi, d = 15 mm, van tdc khi qua 18 phan phdi:

3
_ 4xo,0014(n; /S>2 =7,9 (m/s)
3,14x(0,015)* (m?)

Vp
(13) Tinh toan cong suit may thoi khi

Tén thét ap luc cta éng cap khi:

_ _(A v "
h=hg+ he (D+Z§j2gw(m) (*)

Trong do:

LD chiéq dai va duong kinh dng din (m);

g : gia toc trong truong, g = 9,81 (m/s?);

Y : ti trong cua khi, y=1,3 (kg/m?); ) N ) )

\% : van toc chuyén dong cua khong khi trong ong dan va qua hé thong phan phéi tir 10 -15

(m/s), chon v =12 (m/s);
Z( - hé b stre can cuc bo tra theo sach thuy luc;

A : hé s6 nham, d6i vdi cac ong dan ké trén c6 thé tinh theo cong thirc:

0,011 0,011

A= 0,0125+ =0,0125+ 0,1

b

Chi‘éu dai ong théi khi khoang 16 m. Tén tt ap luc cuc b lay bang 15% ton that ap luc theo
chiéu dai duong ong cap khi.

Al v2 A v?
h=ha+he=|=+> ¢ |=—xy =(1+0,15) = |—
’ [D ngng ( )[DJZgM (m)

2
h= (1+o,15)(0’; )1(;6j£2 1? 81};1,3:146 (m)
2 X 2

Cot ap can thiét cia may thoi khi: Hym=h+ hy + H (m)
Trong do:

h : ton that do ma sat, h = 146 (m);
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hi  : ton that qua voi phun (m), gia st ton thit qua voi phun khéng dang ké so vé6i tong ton that
ap lyc, h1 =0;
H  :d0 sau ngdp nudc cua miéng voi phun, H=2,5 (m).

Hu= 146 +2,5 = 148,5 (m)

Theo (Trinh Xuan Lai, 2000), 4p luc may théi khi tinh theo atmotphe nhu sau:

P = H, _1485 =14,6 (atm)
10, 12 10,12

Cong suit may nén khi (tinh theo qua trinh nén doan nhiét):

0,283
p-_CORL /P |
29,7n.e|\ P,

Trong do:

Pm  :cOng suit yéu cAu cia may nén khi (kW);
G  :trong lugng cua dong khong khi (kg/s);
G = Q« (m’/s) x 1,3 (kg/m*) = 0,67 x 1,3 = 0,871 (kg/s)
R :hang s khi, d6i véi khong khi, R = 8,314 (kJ/kmol°K);
Ti1  :nhiét do tuyét ddi cua khong khi dau vao, °K = 273 + 25°C = 298°C;
P1  :ép lyc tuyét dbi cua khong khi dau vao, P; = 1 (atm);
P, :ap luc tuyét ddi cuia khong khi dau ra, P> =P, + 1 (atm) = 14,6 + 1 = 15,6 (atm);
e :hiéu suat may tir 0,7 — 0,8, chon e = 0,75;

n= K?l — 0,283 vi déi voi khong khi K = 1,395,

_0,871x8,314x298[ (156"
29,7x0,283x 0,75 1

P =405 (kW)

Vay chon 2 may théi khi cung cép cho 2 bé c6 cong suat 1a 405 (kW).
(14) Xac dinh lrgng bun sinh ra mdi ngay (tinh cho mjt bé SBR)
Luong bun sinh ra méi ngay duoc xac dinh theo cong thirc:

P V(MLSS)  62,5(m’/be)x3.500(g/m’)
A58 SRT 4,5(ngd)x10°

=49 (kg/ngd)

Luong bun cin xa hang ngay:
Py = Px 1ss (kg/ngd) — Q x SSerx 107 (kg/ngd)
Py, =49 — (75 x 80) x 107 = 40,12 (kg/ngd)

Luong bun can xa hing ngay (Qy) tir day bé:
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V(m?)x X (g/m’)

SRT = 3 3 3 3
(Q-Q,)(m’/ngd)x X (g/m”)+Q (m’/ngd) x X (g/m")

Trong do:

V  :thétich 1 bé SBR, V = 62,5 (m’);

X :ndng d bun trong bé SBR, X =3.000 (g/m’);

Qw :luuluong bun can xa hang ngay (m*/ngd);

D CHE nong d6 bun sau liang, chon X; = 8333 (g/m’) (WEF, 1998);
Xe :ndng dd bun trong nude thai sau khi ling, Xe = 80 (g/m?).

62,5x3.000

SRT = =43
(75-0,)x80+ 0, x8.333

< 0, = 4,3 (m’/ngd)

(15) Xac dinh hrong nitrate bi khir trong thoi gian cho nuwée vao bé SBR

Nong d6 N_NO;™ tao ra trong bé 1a N, = 145 (g/m?).

Téng lugng N NO;™ = 145 (g/m’) x V (m*) = 145 x 62,5 =9.062.5 (g)

Xéc dinh hang s6 téc d6 khir nitrate hoa dic biét (SDNRy) trong thoi gian cho nudc vao bé
Sinh khéi vi sinh vat (Pyio):

Y(S, - .
. oY(S, -5) - 75%0,4%2.050 38 (kg/ned)
(1+k,SRT)x10°  (1+0,14x4,5)x10

Nong d6 sinh khéi vi sinh vat (Xp):

P, (kg/ngd)xSRT(ngd) 38x4,5

X, = -
’ V(m®) 62,5

= 2,736 (kg/m*) =2.736 (g/m?)

Q(m® I ngd)x S,(g/m’ ) 75x2.100
Vim’)yx X,(g/m’) 62,5%2.736

Tile¢ F/My = =0,92 (g/g.ngd)

Tu ti 1€ F/Mp = 0,92 suy ra gia tri SDNRy, tai 20°C 1a 0,2 (g/g.ngd)

(25-20)

Gi trj SDNR tai 25°C: SDNR?> =SDNR?’ (0) =0,2(1,026)*29 = 0,22 (g/g.ngd)

Luong N_NOs" bi khu:

NOx = SDNR}?® (g/g.ngd) x Xp (g/m?) x V1 (m?)
NOx =0,22 x 2.7360 x 62,5 = 37.620 (g/ngd)

Luong N_NO; bi khir trong thdi gian 4,5 gid cho nuée vao bé:

37.620(g / ngd)x4,5(h)

NOx =
24(h/ngd)

=7.054(g)

9.062,5(g)—7.054(g)
62,5

Nong d6 N_NO;" con lai trong nudc thai = =32(g/m?)
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(16) Hiéu qua xir Iy ciia bé SBR

Hi¢u qua xur ly COD ~2:100-80 =96%
2.100

Ham lugng COD con lai trong nudc thai = 2.100 x (100 — 96)/100 = 84 (mg/L).
Hiéu qua xir ly BODs:
Vi BODs = 75,75 COD nén ham lugng BODs con lai = 75,75% x 84 = 64 (mg/L)

Luong photpho can thiét cho qua trinh phat trién cua vi sinh vat dugc tinh theo ti 16 BODs : Nito
: Photpho=100:5: 1.

Ham luong photpho can cung cap:

_(S5,-S)x1  (1686-64)
100 100

P =16,2 (g/m%)

Biang 9.31 Thong s thiét ké bé SBR

Thong s6 Don vi Gi4 tri
S6 bé SBR Bé 2
S6 mé 1am viéc trong ngay cua 1 bé M¢é 3
Thé tich bé 1 bé m’ 62,5
Ty 1€ V¥/V1 - 0,4
Thoi gian luu nuée 1 bé (HRT) h 20
Chiéu dai 1 bé m 7
Chiéu rong 1 bé m 3
Chiéu cao 1 bé m 3
Thoi gian luu bun trong 1 bé (SRT) ngay 4,5
Luong N NH," bi oxy héa g/m’ 352
Thoi gian suc khi h 12
Puong kinh 6ng x4 nudc mm 200
Nhu ciu oxy cho 1 bé SBR Kg.0x/ngd 293
Luong khi can thiét cp cho 1 bé m>/s 0,45
DPudng kinh ong cap khi chinh mm 150
Puong kinh 6ng cap khi nhanh mm 50
DPuong kinh 16 thoét khi mm 15
Sb lwong may cap khi May 2
Cong sut may cap khi kW 405
Lugng bun sinh ra mdi ngdy m*/ngd 4,3
Hiéu qua xir Iy ctia bé % 96
Nong d6 BOD sau xir Iy mg/l 64
Nong d6 COD sau xit ly mg/l 84

9.10.8 B&é Nén Bun Trong Luc

B¢ nén bun tiép nhan ban chi yéu tir bé SBR.

Luong bun sinh ra hang ngay tir 2 bé SBR, Q = 4,3 x 2 = 8,6 (m*/ngd);
Ty trong cua bun hoat tinh hiéu khi, s = 1,005;

Phan tram chét ran dao dong tur 0,5 — 1,5%, chon %S = 1%.
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Khéi luong bun uét:

M = Q (m*/ngd) x s x pw (kg/m?) = 8,6 x 1,005 x 1000 = 8.643 (kg/ngd)

Khéi lwong bun kho:

m =M (kg/ngd) x %S = 8.643 x 0,01 = 86,43 (kg/ngd)

(1) Kich thuée bé

Chon tai trong chét ran 13 Ly = 55 (kg/m®.ngd), dién tich bé mat bé dugc tinh theo cong thic:

_ m(kg/ngd) 86,43
L(kg / m® ngd) 55

2
Puong kinh bé nén bun: D = 1/ 4x Am’) = /4;11:16 =1,5(m)
T )

Puong kinh 6ng trung tim iy bang 20% duong kinh bé, d=0,2x D =0,2x 1,5=0,3 (m).

=1,6(m?)

Dién tich phan phan phéi trung tam:

L _mxd®_314x(0.3)

=0,07 (m?
1 (m”)

Téng dién tich bé: A=A +a= 1,6+ 0,07 = 1,67 (m?)

D - [4x A(m®) 4><1,67~15(m)
! T 314 7

3
Chiéu cao phan chira bun: h, = Q(m” /ngd) i 0. (ngd) = 8,6x0,5 =2,6(m)
A, (m™) 1,67

(Thoi gian luu bun trong bé nén bun ly tim 13 12 (h) = 0,5 (ngay))
(2) Mang thu nudc

Phéan nudc ra khoi bé nén bun dugc thu béi mang thu xung quanh chu vi bé, cach miéng bé 300
mm.

Chon kich thuéc mang thu: Bx H=0,15m x 0,15 m
(3) Kich thuéc ho thu ciin

Chiéu cao hé thu can: H= 0,3 m;

B¢ mat ho thu can rong 0,46 m;

Kich thudc day hé thu can rong 0,2 m.

Bén canh do, dé tap trung bun vé hd thu can, trong bé nén bun bd tri mot may gat can. Van tde
chuyén dong quay cua may gat can la 0,03 vong/phut.
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Bang 9.32 Thong s thiét ké bé nén bun trong luc

Thong s6 Don vi Gi4 tri
Khoi lugng bun uét kg/ngd 8.643
Khoi lugng bun khd kg/ngd 86,43
Puong kinh bé m 1,5
DPudng kinh 6ng trung tim m 0,3
Dién tich bé m> 1,67
Chiéu cao ving chira bun m 2,6
Thoi gian luu bun h 12
Kich thudc mang thu B x H m 0,15x0,15
Kich thudc hé thu B x H m 0,46 x 0,3

9.10.9 May Ep Bun

Can tir bé nér} bun guqc dua dén may €p bun dé 1am giam thé tich va do am, sau do6 bun du’(_)’g
dua di chon lap. Theé tich can cua may €p bun la 8.436 (kg/ngd) ( luong bun tir bé nén bun ). Ché
dd lam viée cho may ¢p bun la hoat dong 8 (h/ngdy) c6 2 may, lam viéc 5 ngay 1 tuan. Vi vay
bun tir bé nén bun chi bom vao may ép bun 8 (h/ngay).
Luong bun da c¢6 dic bom di mdi gio: % =756 (kg/h)

X 5 x

Thoi gian luu bun c6 dac: 8.643(kg) ~1

" 756(kg / h) 2®)

Chon may ép bun c6 cong suat bang lwong cin tong cong trong mot ngay khoang 756 (kg/h), kha
nang khir nude tir 75 — 82%.

9.10.10 Hd Sinh Vit

HO sinh vat dugc thiét ké véi thoi gian luu nude trong hd 1a 15 ngay. V6i cong sut tram xir 1y 1a
150 (m*/ngd), thé tich can thiét ctia ho sinh vat:

V=Qxt=150x 15=2.250 (m?)
Chon chiéu sau cia hd sinh vat1a H = 1,5 (m), dién tich bé mat ho sinh vat:
S=2.250:1,5=1.500 (m?)

Thi,ét ké h ginh hoc dan~g dich dic vai kich thude dé dai x rong x sau=60m x 25 mx 1,5 m, va
chiéu sau phan muong dan la 0,8 m.
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