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PE 1
Cau 1: (4,0 diém)

a) Dua vao thanh phan nudc thd (Bang 1) va so sanh v6i Quy chuan k¥ thuat qudc gia
vé chét luong nudc sach st dung cho muc dich sinh hoat (QCVN 01-1:2018/BYT)
c6 3 chi tiéu vuot quy chuan: (0,5d)

- Ham luong sat tong cong 1a 16,2 mg/L vuot quy chuan QCVN 01-1:2018/BYT 54
1an (quy chuan ham lugng sat tong 1a 0,3mg/L).
- pH 14 5,5 thap hon quy chuan QCVN 01-1:2018/BYT, theo quy chuan pH: 6,5 dén
8,5.
- Coliform a5 CFU /100mL vuot quy chuin theo QCVN 01-1:2018/BYT Coliform I
< 3 CFU/100mL).
C6 thé sir dung I}guén nude ngdm cho muc dich cap nude sinh hoat nhung phai ap dung cong
nghé phu hop dé xtr Iy dat QCVN 01-1:2018/BYT.

b) So dd cong nghé xir Iy nudc cia Nha may xir Iy B ¢6 cong suét 1a 55.000m 3/ngay.dém
dat QCVN 01-1:2018/BYT. (2,0d)

Duya vao thanh phan nuéc tho (Bang 1) va so sanh véi QCVN 01-1:2018/BYT ¢6 3
chi tiéu can xir 1y: sat, pH va coliform. Véi dic tinh cta nudc ngam la c6 ham luong
sit cao va pH thap, theo Trinh Xuén Lai (2018) diéu kién 4p dung cong nghé khir sit
nhu sau: (0,5 d)

, Fe2*
- Do oxy héa (1,5mg/L) < (- +5)=56mg/L
- Ham luong SiO2* <2 mg/L; NHs* < 1,5 mg/L ; HS < 0,5 mg/L;
" Tong ham lwong sit > 15 mg/L
- Nhu ciu oxy = do6 oxy hoa + 0,47 * H,S + 0,15 * Fe?*
- Nhu cau oxy = 3,9 mg/L < 10mg/L

.3 Fe?*
- Do kiém ciua nudce (K=1,1) < ( ”

+ 5) = 1,6 can bo sung dung dich kiém

Tir cac théng sé tinh toan o trén, so d6 ¢éng nghé xir Iy nude cho Nha may xir 1y nude B dé
dat dugc QCVN 01-1:2018/BYT la lam thoang (lam thoang tu nhién hay lam thoang cudng
birc) véi bd sung dung dich kiém, lang, loc va khi triing. So d6 c¢éng nghé xir Iy chi tiét dugc
dua ra dudi day.
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Hinh 1. So db cong nghé xtr Iy nuéc Nha may xt Iy nudce B (2,0d)
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) Thuyét minh va phén tich lya chon cong nghé dé xuat nhu sau: (1,5d)

Tram bom cap 1 c6 nhiém vu van chuyen nuéc tho tir cac giéng vé Nha may xu 1y B,
clo hoa so bo dugce thuc hién tai bé tron voi muc dich loai trir rong, réu, tao phat trién
trén thanh cta cic cong trinh xtr 1y nudc va diét cac vi khuén tiét ra chat nhay trén

mat 16p cat loc.

Tai Nha may xu Iy B cac cong trinh don vi xtr Iy bao gom:

= (Cong nghé khir sit 4p dung 12 1am thodng tu nhién (dan mua) hay cudng birc.
Nhu ciu oxy can thiét thap (3,9 mg/L) véi ap dung 1am thoang don gian bang
dan mua (oxy hoa tan c6 thé dat 7,0 mg/L) dam bao khir khi CO2 nang pH cia
nude, oxy hoa sat hoa trj I thanh sat 111 va thiy phan sat hoa trj I1I thanh bong
cin Fe(OH)3 dugc tach ra khoi nude bang qua trinh ling. Trong qua trinh khir
sit c6 sir dung CaO dé ting pH nén ap dung bé tron véi muc dich tron déu hoa
chat va nudc. Lam thoang cudng buc khong duogc lya chon do chi phi dau tu
cao hon 1am thoang bang dan mua do chi phi xay dung va thiét bi cao hon va
chi phi van hanh cao hon do tiéu thu dién cua may théi khi (nén khi).

(0,25diém).



BM-005

= Bé ling tiép xtic: muc dich cua bé lang 1a tiép tuc oxy hoa sit va tach cac bong
can ra khdi nude dudi tac dung cua trong lyc va lam trong nudce. Do cong suat
ctia nha may 16n 55.000 m3/ngay nén lya chon bé ling tiép xuc 1a phu hop so
v6i bé ling dung, ly tam, ... va chi phi dau tu va van hanh thip hon bé ling
lamelle. (0,25 d).

= Bé loc nhanh (hd): muc dich cua bé loc 13 loai bo phan cin khong c6 kha ning
ling & bé ling dé dat duoc yéu cau ddi v6i do duc va mau theo quy chuan
QCVN 01-1 :2018/BYT). Bé loc nhanh pht hop v6i Nha may cong suit 16n
(55.000m?3/ngay) so voi bé loc cham va ddi voi bé ap luc thi so v6i bé loc cham
(khong dap tg luu lugng hodc can dién tich 16n) va dbi voi bé ap luc thi chi
chi van hanh va dau tu cao. (0,25d)

= Bé chira: dung dé chira nudc tir cac bé loc; diéu hoa luu luong nude giira tram
bom cap I va cap II, du trit nudc chita chay, nudc rira bé lang va bé loc. Qua
trinh khir trung dugc thuc hién tai bé chira nham loai bo cac vi khuan va vi
tring gy bénh nham ngin ngira cac bénh dich. Chat khir tring dugc lya chon
l1a Clo do hi¢u qua khtr trung cao hon UV va gié thanh ré hon UV, ozone. Tai
bé chtra qua trinh 6n dinh bang dung dich Ca(OH)2 ciing duoc thuc hién tai
day dé dam bao chdng qua trinh xam thyc va F- cho vao nudc dé chdng sau
rang. (0,5d)

= Céc cong trinh phu: bé ling/hd ling, bé chira bun, may ép bun/sin phoi bun
dugc thiét dé xir Iy nudc rira loc va bun tir bé lang. (0,25d).
Cau 2: (2,5 diém)

a) Kich thwéc cia bé ling ngang (1,0 d)
Dién tich bé: F = Q/uo = (55.000m3/ngay/86.400 s)/0,55.103 m/s = 1157 m?
= Theo du bai chon 3 bé ling = Dién tich 1 bé
F = 1157m?/3 = 385,8 m? (0,25d)
= ChonL/B=12
= Chiéurong bé: B=F/L =23858/12>B=57m
= Chiéu dai bé: L=12B =12 *5,7m = 68 m (0,25d)
= Chiéu cao vung liang 12 3 m (Do thi 6.24, trang 163, TXL, 2018)
Ty s L/H =71,4/3 = 23,8 > 15 > Thoa. (0,25d)
Thé tich cua bé ling ngang:
B=57m,L=68vaH=3m
V=B*L*H=57*68*3=1157 m3(0,25d)
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b)Theoi gian lwu nwée: (0.50d)
Thoi gian luvu nudc trong bé
T = V/Quvé = 1157m3/(55.000m3/3bé) * 24h
= 1,5 gio. (0,25 d)

Theo Trinh Xuan Lai (2018), thoi gian luu nude trong bé lang ngang T = 1,5 — 3,0 h, thoa
yéu cau. (0,25d)

c) Van téc nuée chay trong bé (0,50d)

Q __  55.000
BxH 57x3x3

Vo = =0,0125m/s =125 mm/s (0,25d)

v, < van toc x6i cin (16,3mm/s) nén khdng gay ra hién tuong x6i cin trong bé ling. (0,25d)
d) Kiém tra hé s6 Fround (Fr) va nhan xét gia tri cia Fr (0,75d)
Chuan sé Fr:

Ban kinh thiy luc: (0,25)

BxH 57x3
R = = = 1,46m
B+2H 5,7+2x3

2 2
v, 0,0125
Fr=—"r=—

9XR 9,81x 1,46

=  Fr=1,26*10° > 10 *° dam béo diéu kién 6n dinh dong. (0,25 &)

= 1,09%105 (0,25 d)

Cau 3: (2,5 diém)

b) S6 Iwgng bé loc va kich thwée (D X R) ciia 1 bé loc. (1,0d)
= So lugng bé loc

Dién tich bé loc:

F = Q/v =55.000 m%/6 m/h * 24 h = 382m? (0,25d)
S lugng bé loc: n =% +/F =% x /382 =9,8bé chon 10 bé (0,25d)

= Dién tich mét bé loc (kich thuée: D x R):
- Dién tich 1 bé loc: 382m%/10 bé = 38,2 m?

- Thoa yéu cau thiét ké dién tich caa 1 bé loc 13 16n hon 10 m? va nhé hon 150 m? (Trinh
Xuan Lai, 2018).(0,25d)

- Chon bé hinh chir nhat: F = 9 x 4,3 m = 38,7 m? (0,25d)
b) Kiém tra tdc dd loc ting cwdng (0,5d)
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Vic = Vbt * (n/n-i)

Khi rira 1 bé: Vtc = 6 m/h * (10 /10 - 1) =6,7 m/h
Khi rtra 2 bé : Vtc = 6 m/h * (10 /10 - 2) = 7,5 m/h
Khi rira 3 bé : Vtc = 6 m/h * (10/10-3) = 8,6 m/h  (0,254)

Khi rira 2 bé loc Vtc 1a 7,5 m/h bang tdc d6 tinh toan trong ché d6 1am viéc ting cudng 1a
7,5m/h nén chi co thé rira 1bé trong 1 1an dé an toan trong qua trinh van hanh. (0,25d)

c) Thé tich nwée rira loc trong truong hop rira 1 bé loc trong ngay (1,0d)
Luu lugng nudce can thiét khi rira loc 1 bé loc:

- Thé tich nudc sir dung trong thoi gian dau véi cudng d6 nude 7m¥m2.h trong thoi gian
5 phat

Vuée rira gd dau = F * W nudc = 38,7 rn2 * 1,2m3/m2phl]t * 5phL,Jt
= 22,6 m3(0,25d)

- Thé tich nuéc sir dung trong thoi gian rira nudc thuan tiy véi cudng do nude 20m3/m2.h
trong thot gian 7 phat.

Vnuc’rcrﬁ'agdsau = F* W nudc = 38,7m2 *0,3 m3/m2phl]t *7 phl:lt
= 90,3 m3(0,254)
- Tong thé tich nudc st dung dé rira 1 bé:

Viing = 22,6 m3+ 90,3 m? = 112,9m3 (0,25d)

Ty 1é nudce rua loc sir dung (%): (0,25d)
112,9m?3/5500m?**100 = 0,21%
Ty 1& nay nam trong ty 1& cho phép 0,8 - 2%
Céau 4 (1,0d)
a) Tinh lugng clo st dung
» Luong clo sir dung trong ngay:
M = 55.000 m3/ngay * 1g/m® = 55 kg/ngay (0,25d)
Theo Trinh Xuén Lai (2018) binh clo loai 16n ¢6 dung tich 800 -2000 lit dung cho cac nha

may nudc tiéu thu clo trén 8 kg/ngay, Nha may st dung 55kg/ngay nén st dung binh chira
clo loai 16n 800-2000lit. (0,25d)
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b) Chi s6 bao hoa ciia nuée dugce tinh theo cong thie: (0,5d)
| = pHo — pHs
Trong do:
pHo = 7,25 va pHs =7,50;
| =7,25-7,50=-0,25 (0,25d)

- Trudng hop nay gié tri cua | = - 0,25 : nudce c6 tinh 6n dinh ( tir 0 dén + 25) (0,25d)
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