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PHAN MO PAU

TP HO Chi Minh - 12 / 2004
Phén m3 ddu: TONG QUAN

1/ GIOI THIEU SO LUQC VE TP. HCM:

Thanh Phé HO Chi Minh nam & toa dé 10°50 - 11°10° vi dd Bac, 106°22’ -
106°45" kinh d® Péng. Phia Pong Bac giap tinh Binh Duong va tinh Pong Nai;
phia Pong giap tinh Ba Ria - Viing Tau. Phia Nam giap Bi€n Pong, Tay va Tay
Nam giap tinh Long An, Tay Bac giap tinh Tay Ninh. TP. HCM nam gan cla cUa
3 hé théng song chinh: phia Pong la Song POng Nai, Song Sai Gon chdy qua TP.
HCM va phia T4y 1a Séng Vam C6 Pong.

Thoi tiét khi hdu tuong déi 6n dinh va 6n hoa; hau nhu khéng cé bio lut, thoi
ti€t duoc chia lam 2 mua ré rét I mia mua va mua khé. Mua mua bat dau tu
thang 5-11, mua kho bat dau tur thang 12 dé€n thang 4 nim sau. LUong mua trung
binh hang nim 14 1940 mm t&p trung 90% vao miia mua, d® &m trung binh 80%.

TP. HCM Ia trung tdm cUa khu vuc phia Nam, ndm tai géc phia Nam cUa mat
Pong Bac cla ving Nam B6. TP. HCM 1a trung tdm viin hod, kinh t& phat trién ning
dOng, c6 hé thOng cO s& ha tang tuong d6i hoan chinh va ngudn nhan luc dbi dio.
DOng thdi ciing 13 trung tim cong nghi€p 16n nhat phia Nam.

Vé t0 chlc hanh chinh, hién nay TP.HCM c6 12 quan n0i thanh dugc bao boc
bdi 5 huyén ngoai thanh (cdc huyén nay c6 dién tich dia 1y 16n hon 12 quan ndi thanh
va dugc xem nhU cdc huyén ndng thon), d6 1a:

% 12 quan ndi thanh: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, Tha Puc, Go Vap,

Tan Binh, Binh Thanh, Phi Nhuan.

% 5 huyén ngoai thanh: Ca Chi, Héc Mén, Binh Chanh, Nha B¢, Can Gio

Trong nhitng nim vUa qua, dién tich TP. HCM da khong ngUng ting Ién, tU 2
thanh phO riéng bi€t 12 Sai Gon va Chg Lén hoi thé ky th(r 19 cho dén khi hgp nhat
vao nim 1928, tU 5.100 ha vao nim 1931, 1&én 7.000 ha vao nim 1970 (ba g6m ca Thu
Thiém) va ngay nay di€n tich cla TP. HCM 1a 209.370 ha (tinh cd 2 huy€én nong thon la
CU Chi va Can Gi0).

Theo céc s6 liéu tham khdo thi ty 1€ ting trudéng dian s6 TP. HCM trong gian
doan 1973 - 1989 1a kha thap do ch( yéu la ting dan sO tiing nhién. Nhung bat
dau cudi nhiing nim 80 dan s6 cta TP.HCM bat dau cé su ting trudng nhanh
v6i @nh hudng gia ting cla van dé nhdp cu, diy c6 th€ la két qua cla chinh
sach m@& ctra, cho phép thuc hién rat nhi€u du an dau tu nudc ngoai, khu vuc
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nay dat duoc su phat tri€n kinh t€ cao, c6 nhi€u co hoi cong iin viéc lam do vay
dong ngudi nhdp cu cang tré nén manh mé hon trudc. Dong ngudi nhap cu
chll y&u vao cac quan bén ngoai trung tim (Tan Binh, Go Vap, Binh Thanh va cac
qudén 6 va 8) va cdc ving ngoai vi. Viéc phat tri€n do thi da tic ddng dén ving
phia TAy cUa Thanh Phé manh hon cic viing khéc.

Din s6 hién nay @ TP.HCM khodng 5.096 tri€u ngudi thudng tri va trén
300.000 khach ving lai. Binh quian mi nim c6 khoang 40.000 ngudi nhap cu vao
TP.HCM. mat dd dan s6 binh quin clia TP.HCM trén 2.434 nguoi/km?; trong dé
mat dO dan sO trong cic quan ndi thanh la: 25.743 nguoi/km’, trong khi mat do
dan cUa cac huy@n ngoai thanh chi ¢é 760 nguoi/km? qua dé ta c6 thé thay duoc
su phan bé dan cu khong dong déu ciing nhu din cu tap trung qua dong trong
cic vung ndi thanh. Nhin chung nhip do tiing dan s ndi thanh cao hon ngoai
thanh, dan s6 khu vuc phi nong nghi€p ting nhanh hon khu vuc noéng nghiép
di€u d6 cho tha@y xu hudng di dan ti€p tuc di€n ti€n vao ndi thanh, cho nén qua
trinh do thi hod & cic qudn mGi di€én ra kha nhanh. TAm quan trong cUa
TP.HCM duoc thé hién qua nhiing dac di€m sau:

< La trung tam cong nghié€p va ti€u thu cong nghié€p 16n clia ving va
cla cd nudc. C6 thé manh vé san xuat cong nghi€p nhe, hang tiéu
dung va hang xudt khau.

% La trung tim dich vu giao dich — du lich - thuong mai - tai chinh
ngin hang trong nudc va quoc té.

< La 1 trung tam vé dao tao can bd Khoa Hoc Ky Thudt. Cac vién
nghién ctu khoa hoc va chuy€n giao cong nghé.

< La trung tAm vin hoa cUa khu vuc va ca nudec.

Tém lai TP.HCM 1a mOt thanh phO 16n, 1 trung tdm vin hod, kinh t€ tai chinh
quan trong cUa cd nudc.

Trang 3



PHAN A: MANG LUGI CAP NUGC

1./ GIOI THIEU VE DU AN KHU DAN CU AN PHU GIA QUAN 2
TP.HO CHI MINH:

1.1/ Khi hau:
Quén 2 thudc ving khi hdu cGa Thanh Phé HO Chi Minh, ndm trong ché do
khi hdu nhiét ddi gié mua chung cla Nam B0 v&i cic dac di€m sau:
< Nén nhiét cao va 6n dinh quanh nim.
< Khi h@u phan hoi thanh 2 mua tuong déi ré rét: mua kho tU thang
12 dén thang 4 nim sau, mia mua tU thiang 5 dén thang 11.

I1.2/ Nhiét db:

Nhiét d0 trung binh nim la: 27° C. chénh 1é€ch doO gilra cic thing khong
16n hon 3% nim. Thang 4 va thang 5 c6 nhiét dd cao nhat l1a 28,8°C va 28,1°C,
thang 12 va thang 1 cé nhiét dd nhat la 25,6°C va 25,7°C.

1.3/ 6 am:

DO dm khong khi trung binh hang nim 1a 80.2% thay d6i theo miia. Mila mUa
d0 &m khong khi cao, cao nhat vao thang 9 (90%), miia khd d& am khong khi thap,
thap nhat vao thang 3 (65%).

1.4/ SO ¢i® nang va luong nudc bOc hoi:

S6 gi® nang trung binh 1a 6-8 gi0 /ngay. SO gid ndng cao nhat viao mua kho,
cao nhat vio thdng 3, c6 8-9 gid /ngay; thap nhat vao cic thang mUua, thap nhat 1a
thdng 7 va thang 8, ¢4 5-6 giO /ngay.

T6ng lugng nude bOc hadi /nim 1a 1350 mm. Trung binh 3.7 mm/ ngay 1Ugng
bOc hGi cao vao cdc thing mia khd, cao nhat 1a thang 5: 198 mm, thap nhat 1la2
thang 10 va thang 11: 135 mm.

1.5/ Gié:
Hudng gi6 chU theo mua:

- Mua mua: gié6 Tdy Nam mang theo nhi€u hoi nuéc. Huong gié thinh
hanh 13 hudng Tay Nam, chi€m tan suat 66 %.

- Mua khé: gi6 Pong Nam mang khong khi khé hon. Hudng thinh hanh la
hudng Pong va Pong Nam v6i tan suat 30% - 40% (hudng Pong Nam)
va 20% - 30% (hudng Dong).

- Tdc dd gi6 trung binh khodng 2 m/s. tdc dd gi6 manh nhat khong vuot
qua 25 - 30m/s.
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- Bido rat it khi xay ra, thudng bi anh hudng tu xa giy giong va mua
nhiéu.

I1.6/ LUuOng mua:

Lugng mua kha cao, trung binh 12 1.957 mm. céc thdng muia mUa tU thdng 5-
11, chi€ém trén 90% 1Ugng mUa nim, cao nhat 1a thang 9: 333 mm. cdc thing mua kho
tlr thang 12-4, lugng mua khong ddng k€. S6 ngay mua trung binh 1a 157 ngay /nim,
cao nhat 12 thang 9 (23 ngay).

1.7/ Dia chét:

Khu vUc c6 cau tao phit sa m&i thanh phan vat liéu gdm cat, bun sét trdn 1an
ba thuc vat, muc nudc ngdm ndng, cich mat dat tu 0.5-1m, cdc cong trinh xay dung
can phai gia cd nén moéng.

Nhin chung hién trang phan ph6i nuGc cla TP.HCM van con nhi€u tOn tai:
< Khong phan phoi du luong nudc can cho cac doi tuong tiéu thu.

%y thire st dung nudc clia ngudi tiéu ding kém, nhi€u ving cubi
mang nhan dan tu duc Ong, xdy dung b€ ngam, 1ap may bom hit
truc ti€p tur dudng Ong gay tut ap cho toan mang luéi.

< Phan b® khong déu dan dén hién tuong chénh léch 16n trong tiéu
thu.

< Kha ning cung cap nudc cla cic nha may khong diap Ung nhu cau
dung nuGc cua Thanh Phé.

% Ty 1é that thoat nuéc tuong ddi 16n (tUr 29% nim 1985 1én dé€n trén
40% nim 1993 -1994 vi thoi di€m hién tai gidm xudng con 31,56%).

< Phan 16n hé théng phan phdi nudc qua cii nit do ¢ tudi tho tir 50
nim trd 1én, di 1au chua dugc cai tao va thay thé.

< 0O4ng bi duc, bi v0, 1am tiing ting ro ri va sut ap 16m.

% Céc ti€t bi phu tung van, dong ho, voi cong cOng bi hu héng, khong
duoc bdo dudng giy that thoat nhi€u.

< HEé théng bé chtra va dai nudc chua duoc sit dung dé ting thém
cong sudt vao gi® cao di€m ding nudc.

< Mang cap I va II chua phat tri€n theo yéu cdu quy hoach va tinh
hinh do thi hoa tiing nhanh nén nhu cadu nudc 16n 1én rat nhiéu.
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Tém 1ai, tinh hinh cung cap nudc hién tai 1a cung khong dU cau, hé thOng
cap nudc da qua cii va qud tdi, hé thOng mang phan phOi chua dU d€ dua nudc tGi
cdc khu vuc mdi phat trién. Vi vy can phai xdy dung hé thGng cap nudc mot cich
hoan chinh hon; cdc khu d6 thi m&i va dan cu c6 thé xdy dung mOt hé thOng cap
nudc hoan chinh d€ phuc vu cho nhu cau tiéu thu nudc cla khu vuc.

Phan 1: C:&P NUGC
PHAN A: MANG LUGT CAP NUOC.

1/ THONG SO TINH TOAN:

Du an khu dan cu (KDC) An Phi Gia Quén 2 c6 téng di€n tich: 1.4 ha.
Trong d6 di€n tich cUa cong vién la: 0.14 ha.

- Mat do dan cu : 4 nguoi /ho.

- Téc dd gia tang dan s6: 0.5%.

- Nién han thiét k€ cong trinh la: 25 nim.

- Tiéu chudn diang nudc la: 200 I/ ngudi. ngd.
- Trung tam thuong mai 1000 luot nguoi/day.

- Co 4 toa chung cu trong dé gom: hai tdoa chung cu nim tang va 2 toa
chung cu 9 tang.

11/ NGUYEN TAC VACH TUYEN MANG LUG1 CAP NUGC:

DGi véi mang vong thi c6 thé cung cdp nudc téi mot di€m nao d6 bang hai
hay nhi€u duOng khic nhau. Céc tuy€n Ong cUa mang 1udi vong déu lién hé véi
nhau tao thanh c4c vong khép kin lién tuc, cho nén ddm bdo cung cdp nudc an toan
va nhu thé€ tat nhién s€ tOn nhi€u dudng 6ng hon. Dan dén gid thanh xay dung sé
dat hon mang 1udi cut. Trong mang 1Udi vong khi c6 sy cO sdy ra hay ngat mot
doan Ong nio d6 d€ sira chita, thi nuGc van cé thé chdy theo 1 dudng Ong khic
song song vGi doan Ong bi su' cO d€ cung cap cho cic di€m dung nudc & phia sau.
Khi ay chi ¢6 nhitng d0i tugng nam ké ngay (16i vao) doan Ong phai sla ch{ta m&i
bi cat nuGc. Ngoai ra mang 1udi con cé UU di€m khéc 1a ¢6 thé gidm bt dugc ding
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k€ tdc hai cUa hién tugng nudc va. Khi vach tuyén can phadi x4c dinh dudc vi tri
cdc tuy€n Ong, hinh d4ng nhat dinh cla mang 1udi trén mat bang pham vi thiét ké.
Va suU phan b0 (sap x€p) cdc tuyén Ong clla mang 1udi cdp nudc phu thube vio cic
y€u to sau:

a) Pac di€m quy hoach cap nudc clia khu vuc, su phan b6 cac doi
tuong dung nudc riéng ré, su bo tri cic tuy€n dudng, hinh thi va
kich thudc cac khu nha &, cong xudng, cong vién, ciy xanh ...

b) Su c¢6 mat cUa ciac chudng ngai vat thién nhién hay nhan tao khi
dat dng nhu: sdng ngoi, muong mang, khe, vuc, dudng sat ...

¢) Dia hinh ca khu vuc (bang phang, cao thap, do doc 16n hay
thodi ...). So v6i ngudn cung cap nudc.

d) Vi tri cdc ngudn nudc va vi tri cic cong trinh di€u hoa du trir ( b€
chtra, dai nudc ... )

1. TINH TOAN THUY LU'C MANG LUGI CAP NUGC:
Dién tich téng cOng cla khu din cu : F = 1.4 (ha)

Khu din cu bao gdm hai chung cu chin tang, hai chung cU nim tang,
mot trung tim thuong mai (1000 luot ngudi/day), mot tram xu Iy nuéc cap
va mOt tram xU Iy nudc thai.

Theo thi€t ké ha tang xiy dung thi moi tang cla chung cu c6 bén hé.
MOi hd c6 bén nhan khdu (hai vo chéng va hai dtta con).

Vay dan s6 cla khu dan cu dugc tinh nhu sau:
N, = 2x(9x4x4 + 5x4x4) = 448 (nguoi).

Véi Nién han thi€t k€& cla cong trinh la: 25 nim. Ta c6 din sO cUa khu db thi
sau 25 nim sé duoc xic dinh theo cong thirc sau:

N=N,x1+1r% )
Trong dé: N, — 1a s® dan ctia khu dé thi; N, = 448 (ngu'Gi).
t — la nién han thi€t ké; t=25(nim)
r% - 1a1a téc dO gia ting dan s0; r% = 0,5%
do vay :
N =448 x (1 + 0,5%)* =508 (nguoi).
v' X4c dinh 1uu lugng nudc tiéu thu cUa khu dan cu:
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Luu lugng tiéu thu trung binh duodc xac dinh theo cong thic:

- 9N ,
Q= 550 M/ngd);

Trong dé: q — 1a tiéu chud@n dung nuéc; q = 200 (I/ngudi.ngd).
N - 1a s dan cla khu dan cu, N = 508 (nguoi).

200x508
- = 1 1. 3 .
Qu 1000 01.6 (m /ngd)

Luu luong nudc sinh hoat trong ngay ding nudc 16n nhat:
Qnm; =Qp X K;n;
Trong dé: Qg = 101.6 (m*/ngd).
Ky, —hé s6 khong di€u hoa ngay
(Theo quy pham K" =1.1-1.3), chon K" =1.3
Suy ra: Qnmg: = 101.6 x 1.3 = 132.08 (m’/ day) = 1.53 (I/s).
Luu luong nudc sinh hoat trong gi® dung nudc 16n nhat:
Tac6: Q = ; vOiK,=14-17
=> Chon K™ =1.7
Qnm; =132.08 m*/ ngd

, 1.7x132.08
Dodé Q™= XT = 9.34 (m%h).
v" Xdc dinh luu luong nudc tudi ciy:
Luu luong tudi ciy :

Luu luong nudc tudi cay bao gdm: luong nuéc ding d€ tudi ciy cho cong

vién cUa khu quy hoach va luong nudc diung dé tudi ciy doc ciac con dudng.
Luu luong nudc ding dé tudi ciy dudc xac dinh theo cong thiic sau:

Qu=Faaxq ;

Trong dé: F,q — 12 dién tich tudi cAy doc dudng, Fyq = (5% - 10%)F (F : 1a dién
tich clla khu quy hoach, F = 1.4 ha),

chon Fy; = 10%F = 10%x1.4 = 0.14ha = 1400 m’
q. — 12 tiéu chudn tuéi ciy, q, = 0,5 - 6(I/m*ngd) chon g, = 4 (/m>.ngd)
ma tuéi cay la chi tudi trong 8 gi® (sang tUr 6 dén 10 gio ; chi€u 3 dén 7 gi® )
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Dodé : => Q= % = 1866.7 (I/8h) = 1.87 (m"/8h)
Vay luu luvong nudc tudi ciy trong 1 gio'la :

=> Q.= % = 0.24 (m*/h) = 0.067 (Is).

v' Xac dinh 1uu ludng nudc chlta chay:

Tacé : Q.. =q. X n,
Trong dé: q. — tiéu chudn dung nudc cho 1 dam chay, (I/s)
n, — 1a s dam chay xdy ra dong thoi

vGi din s cla khu din cu 1a N = 508 ngudi va ta chon loai nha hon hop cac
tang khong phu thudc vao bac chiu I0a; tra bang 42tacé:n. =2 & q. = 10
(1/s).

suyra: Q,.=10x1=10 (I/s).
Nhung ddam chay chi xay ra c6 10 phiit nén:
Q.. = 10x10x60x10°x2 = 12 (m?).

Baiing 4.2
S6 dan | S6 dam | Luu lugng nudc cho 1 dam chay, (I/s)
(1000) |chdy xdy | Nha 2 ang tr@ xubng | Nha hén hgp | Nha 3 tang trd
ngU®i |ra dOng | vdi bac chiu l0ra cdc tang khong | 1én khong phu
thoi LILIII IV,V phu thuOc bac | thudc bac chiu
chiu 1Ura 1Ura
béns |1 5 5 10 10
10 1 10 10 15 15
25 2 10 10 15 15
50 2 15 20 20 25
100 2 20 25 30 35
200 3 20 - 30 40
300 3 - - 40 55
400 3 - - 50 70
500 3 - - 60 80

v’ Xéc dinh 1uu lugng nudc dung trong trung tAm thuong mai:

Trung tim thuong mai nay c6 khodang 1000 luot ngusi trong mot ngay.
Noi day chi hoat ddng 13h/day (TU 8 gi® dén 21 gi0).
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Chon luong nu@c cap cho khu vuc nay 1a 10/luot ngudi.day
Vay luong nuéc cap cho trung tim thuong mai nay duoc tinh nhu sau:
Qum = 1000x10 = 10000 (/day) = 10 (m*/day) = 10 (m*/13h) = 0.214 (I/s).

Luu luong nudc can cung cdp cho khu déan cu 1a:

Qtt = th + Qsh + chm + Qnth
Trong do:

+Q,: nUGc ding cho sinh hoat khu dan cu, Qg, = Qg,," = 1.53 (I/s).

+Q. = 0.067 (1/s).

+Qum = 0.214 (I/s).

+Q. = 8 (m¥/day) = 0.093 (I/s)
Suy ra: Q, = 0.067 + 0.214 + 1.53 + 0.093 = 1.904 (I/s)

164.51 (m*/day).
Luu luong nudc bi ro ri :
Qu" =10% Qy = 10%x164.51 = 16.45 (m*/ng.d).
Ta c6 bang théng ké nhu cau dung nudc cla khu dan cu theo gi® (v6i hé sd
khong di€u hoa gio 1a K,™ = 1.7 thi ta c6 dudc % ché dd dung nudc theo ting
gi® cUa khu dan cu nhu trong bang thong ké.
Bang thOng ké nhu cau dung nudc:

Gio | Sinh hoat | Tudi cay Thuong Tram
mai XLNT
%Q, |m* | %Q, | m’ %Qum | M | %Q, | m’

h t
0-1 1 1.32 4.2 0.33
1-2 1 1.32 4.2 0.33
2-3 1 1.32 4.2 0.33
3-4 1 1.32 4.2 0.33
4-5 2 2.64 4.2 0.33
5-6 3 3.96 4.2 0.33
6-7 5 6.60 (12.5 | 0.24 4.2 0.33
7-8 6.5 8.59 [12.5 |0.24 4.2 0.33

8-9 6.25 |8.26 |12.5 |0.24 | 7.7 0.77 | 4.2 0.33

9-10 |55 7.26 (125 |0.24 | 7.7 0.77 | 4.2 0.33

10-11 | 4.5 5.94 1.7 0.77 | 4.2 0.33
11-12 | 5.5 7.26 7.7 0.77 | 4.2 0.33
12-13 [ 7.25 |9.58 7.7 0.77 | 4.2 0.33
13-14 | 7.0 9.25 7.7 0.77 | 4.2 0.33
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14-15 | 5.5 7.26 (125 |0.24 | 7.7 0.77 | 4.2 0.33
15-16 | 4.5 594 (125 |0.24 | 7.7 0.77 | 4.2 0.33
16-17 |5 6.60 [12.5 |0.24 |7.7 0.77 | 4.2 0.33
17-18 | 6.5 8.59 (125 |0.24 |7.7 0.77 | 4.2 0.33
18-19 | 6.5 8.59 7.7 0.77 | 4.2 0.33
19-20 |5 6.60 7.7 0.77 | 4.2 0.33
20-21 | 4.5 5.94 7.7 0.77 | 4.2 0.33
21-22 |3 3.96 4.2 0.33
22-23 |2 2.64 4.2 0.33
23-0 |1 1.32 4.2 0.33
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Qn Q Qn Q
Gio (m’) m’ %Q Gio (m’) m’ %Q
0-1 0.685 2.335 1.387 | 12-13 | 0.685 11.365 6.751
1-2 0.685 2.335 1.387 | 13-14 | 0.685 11.035 6.555
2-3 0.685 2.335 1.387 | 14-15 | 0.685 9.285 5.515
3-4 0.685 2.335 1.387 | 15-16 | 0.685 7.965 4.731
4-5 0.685 3.655 2171 | 16-17 | 0.685 8.625 5.123
5-6 0.685 4.975 2955 | 17-18 | 0.685 10.615 6.305
6-7 0.685 7.855 4.666 | 18-19 | 0.685 10.375 6.163
7-8 0.685 9.845 5.848 | 19-20 | 0.685 8.385 4.981
8-9 0.685 10.285 6.109 | 20-21 | 0.685 7.725 4.589
9-10 0.685 9.285 5.515 | 21-22 | 0.685 4.975 2.955

10-11 | 0.685 7.725 4.589 | 22-23 | 0.685 3.655 2171

11-12 | 0.685 9.045 5.373 | 23-0 | 0.685 2.335 1.387

72.01 42.774 168.35

Theo bang théng ké trén thi luu lwong nudc st dung téng cOng cla khu déin
cu la:

Q. = 168.35 (m*/ ngd)
I11.1/ TINH TOAN DUNG TICH PAINU'GC:

Ta dua vao ché dd diung nudc va bi€u do tiéu thu nuéc clia khu dé thi,
chon bom lam viéc theo ch€ dd bac thang,cac bom lam viéc song song vOi
nhau; ta chon ché dd lam viéc ca tram bom theo 2 bac.

Tu 23 gi® dén 4 gi® tram c6 1 bom lam viéc. Luu luong do tram bom
cap bang véi luu luong clia 1 bom.
QTr = Qb = 1'0% Qngd

Muoi chin gi® con lai, tram c6 2 bom lam viéc. Luu luong clia tram
bom lic nay la:

Qr=KnQ, = 09x2x1.0% Q,a =1.8%Q,

Trong d6: K — hé s6 gidm luu luong khi cac bom lam viéc song song (c6 2 bom
1am viéc song song), K = 0.9

Q1. - luu luong cla tram bom.
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Q..c — luu luong nudc tiéu diing trong mOt ngay & ch€ dd tinh to4an clia khu
vuc dung nudec.

Q, - luu luong cia may bom.
n — s bom cung lam viéc; n = 2 bom
Ta c6 bang thdng ké luong nudc ra - vao dai :
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Bang thOng ké lugng nudc ra vao dai:

GiOtrong | Luu Tram Nuéc | Nubcra | Nubccon | SO

ngay luong | bOmcdp | vao dai dai lai trong dai | bOm

tiéu thy 2| (%Qud) | (%Quo) | (%Qus) | lam

(%Qng-d) (%Qng.d) ViéC
0-1 1.387 1 0 0.387 4.53 1
1-2 1.387 1 0 0.387 4.143 1
2-3 1.387 1 0 0.387 3.756 1
3-4 1.387 1 0 0.387 3.369 1
4-5 2.171 5 2.829 0 6.198 2
5-6 2.955 5 2.045 0 8.243 2
6-7 4.666 5 0.334 0 8.577 2
7-8 5.848 5 0 0.848 7.729 2
8-9 6.109 5 0 1.109 6.62 2
9-10 5.515 5 0 0.515 6.105 2
10-11 4.589 5 0.411 0 6.516 2
11-12 5.373 5 0 0.373 6.143 2
12-13 6.751 5 0 1.751 4.392 2
13-14 6.555 5 0 1.555 2.837 2
14-15 5.515 5 0 0.515 2.322 2
15-16 4.731 5 0.269 0 2.591 2
16 - 17 5.123 5 0 0.123 2.468 2
17-18 6.305 5 0 1.305 1.163 2
18-19 6.163 5 0 1.163 0 2
19-20 4.981 5 0.019 0 0.019 2
20-21 4.589 5 0.411 0 0.43 2
21-22 2.955 5 2.045 0 2.475 2
22-23 2171 5 2.829 0 5.304 2
23-24 1.387 1 0 0.387 4.917 1

100 100 11.192 11.192

Ta c¢6 dung tich cUa dai nudc la :

10°
Wi = War + W

V6éi W, : la dung tich di€u hoa cUa dai
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W.'" : 1a dung tich nuGc phuc vu cho chtra chiy trong 10 phit khi may bom
chua Kkip thoi lam viéc

Chon gi0 dai can nudc 1a ldc 18 — 19h. Theo bang thdng k& 1uong nudc ra
vao dai ta c6 1ugng nudc con 1ai trong dai 16n nhat 1a: 8.577% Qe

Do d6 dung tich di€u hoa cUa dai 1a :
Wa = 8°577%Qng.d s

vOi Q.. = 168.35 (m’/ng.d) (Iuu luong téng cOng trong bang thdng ké nhu cau
diung nudc clia khu do thi)

=>W,, = 8.577% x 168.35 = 14.44 (m’)
Ta c6 chdy chi xdy ra c¢6 10 phiit nén :
W = qcx0.6 = 10x0.6x2 =12 (m?)
Do vay dung tich cUa dai nudc 1a :
W, = 1444 + 12 = 26.44 (m’)
=>chon W, =27 m’.

Ta chon dai dat dau mang ludi nén khi tinh toan thuy luc can xét dén 2
truong hop la:

- Giog diung nudc 16n nhat
- Gi® dung nudc 16n nhat cé chira chay.
111.2/ TINH TOAN THUY LUC GIO DUNG NUG C LON NHAT:

Theo bang thdng ké nhu cdu ding nudc clia dé thi theo gi® ding nudc 16n nhét , thi gi® ding nudc 16n nhat la tir 12 - 13
gi®0 . do dé tacé:

= 272.76 (m*/h) = 3.15694 (I/s) .
I11.2.1/ X4c dinh luu luOng don vi:

Tacé: qq =
Trong dé:

1, - 1a tdng chi€u dai cic tuyén 6ng dan ma nudc duoc trich vé mot
hudng (m).

L, - 14 t&ng chi€u dai tuyén 6ng ma nudc dudc trich vé 2 hudng (m);

Theo so d® vach tuyén thi chi€u dai cic tuyén dng dan nudc clla mang luéi
duoc thong ké nhu sau :
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Tén doan Ong

Chiéu dai doan Ong (m)

Trich nudc vé€ 1 hudng | Trich nudc vé 2 hubng
1-2 24 -
2-3 15.8 -
3-4 30.1 -
4-12 1.1 -
12-6 10.8 -
6-13 30.9 -
13-7 30 -
1-11 5.2 -
11-14 7.9 -
14-10 16.2 -
10-7 24.6 -
I, =196.6 L=0
= L+2 1,=196.6+0 =196.6 (m).

tacé Qupuwune= Qu = 0.8535x2 + 0.4765x2 + 0.214 + 0.0926 = 2.9666 (Is).

3.15694  2.9666

=>q, 1966 0.0009682(1/ s.m)
I11.2.2/ X4c dinh 1uu luong doc tuyén:
= Trich 1ay nuéc mét phia : Qat = Qav X1
= Trich lay nudc hai phia : Qat = Qav X 21
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Ta c6 bang thOng ké 1uu lugng doc tuyén :

Poan Chi€u dai (m) Qo (I/s)

Ong Trich nu@c 1 phia | Trich nudc 2 phia
1-2 24 0.023237 -
2-3 15.8 0.015298 -
3-4 30.1 0.029143 -
4-12 1.1 0.001065 -
12-6 10.8 0.010457 -
6-13 30.9 0.029917 -
13-7 30 0.029046 -
1-11 5.2 0.005035 -

11 -14 7.9 0.007649 -
14 -10 16.2 0.015685 -
10-7 24.6 0.023818 -
111.2.3/ Xdac dinh luu 1ugng tai cdc di€m nit:
Taco: qu =2 qa + GQuapirung
Ta c6 bang tinh to4n sau:
Nut %) at Jtap trung On (1/ S)

1 0.014136 0 0.014136
2 0.019268 08535 0.872768
3 0.022221 0 0.022221
4 0.015104 0.0926 0.107704
12 0.005761 0 0.005761
6 0.020187 0.4765 0.496687
13 0.029482 0.214 0.243483
7 0.026432 0.4765 0.502932
10 0.019752 0 0.019752
14 0.011667 0.8535 0.865167
11 0.006342 0 0.006342

I11.2.4/ Hi€u chinh luu luong:

Ta chon vat liéu 6ng 1a Gng bang thép trang kém, do d6 hé sO nham

n=0.01. Ta d4p dung céc cong thUc sau:
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L d?

m=".2 ; K=CA.\R, ;C = I/mn. R ; A= ; Ruge = A/

= Jd; Rm_rc =d/4;h. = m-ngié dinh
Ta sit dung phuong phap H.cross thi gia tri di€u chinh luu luong la:
o
2 /O
Pi€u kién can va du d€ dung hi€u chinh la:

h 0.5m
L

+

—QxIOO% 5%

min

+

b

Ta chon chi€u (+) nguoc kim dong ho la chi€u nudc chdy. Do dé ta cé :

Q = Q, + Q (néu cung chi€u (+) )
Q=Q,- Q (n€u ngugc chi€u (+) ).
I11.2.5/ Xéc dinh luu 1ugng gid dinh:

0.872768 /s
2 Vs 0.022221 /s

0.014136 /s

1.142804 1/s

0.006342 1/s
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Ta c6 bang thOng ké 1uu lugng gid dinh va dudng kinh :

Doan Qgia ainn (1/5) Puong kinh (mm)
1-2 2 100
2-3 1.127232 100
3-4 1.105011 100
4-12 0.997307 100
12-6 0.991546 100
6-13 0.494859 100
13-7 0.251376 100
1-11 1.142804 100
11-14 1.136480 100
14 -10 0.271313 100
10-7 0.251561 100
TU cic cong thUc trén ta c6 bang thOng ké sau :
Poan | L D A (m* C K> m
" | | R |
(m)
1-2 24 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 5333.33
2-3 | 158 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 3511.11
3-4 |30.1] 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 6688.89
4-12 | 1.1 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 244.44
12-6 | 10.8 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 2400
6-13 | 309 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 6866.67
13-7 30 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 6666.67
1-11 | 5.2 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 1155.56
11-14 | 79 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 1755.56
14-10 | 16.2 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 3600
10-7 | 24.6 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 5466.67
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Poan Ong hy (m) h;/Q Q Q
1-2 -0.02133 10.665 0.00048 | 1.99952
2-3 -0.00446 3.957 0.00048 | 1.12675
3-4 -0.00817 7.394 0.00048 | 1.10453

4-12 -0.00024 0.241 0.00048 | 0.99683
12-6 -0.00236 2.380 0.00048 | 0.99107
6-13 -0.00168 3.395 0.00048 | 0.49438
13-7 -0.00042 1.671 0.00048 | 0.25090
1-11 0.00151 1.321 0.00048 | 1.14328
11-14 0.00227 1.997 0.00048 | 1.13696
14-10 0.00027 0.995 0.00048 | 0.27179
10-7 0.00035 1.391 0.00048 | 0.25204
h =-0.03426 | (h/Q)=35.407

% HIEU CHINH LAN 1 :

Tacé: ‘h L‘ 0.03426 0.5m

x100%

0 ‘ ‘0.00048| 0.19%

0.25090)|

0

min

Thod di€u ki€n dUng hiu chinh.

Trang 20




PHAN A: MANG LUOI CAP NUGC

Dua vao luu luong da hiéu chinh, tra bang thuy luc ta duoc bang

théng ké luu lugng tinh toan , van téc , dd doc :

Poan | Chiéu | q. (I/s) | VantOc (m/s) P06 dOc thuy luc
dai (m) (1000i)
1-2 24 1.99952 0.24 1.52
2-3 15.8 1.12675 0.144 1.14
3-4 30.1 1.10453 0.141 1.14
4-12 1.1 0.99383 0.127 1.14
12-6 10.8 0.99107 0.126 1.14
6-13 30.9 0.49438 0.063 1.14
13-7 30 0.25090 0.032 1.14
1-11 5.2 1.14328 0.146 1.14
11-14 7.9 1.13696 0.145 1.14
14 -10 16.2 0.27197 0.035 1.14
10-7 24.6 0.25204 0.032 1.14

I11.2.6/ X4c dinh chi€u cao dai nudc:
Chon dai dat & dau mang 1udi (tai nit 1)

Taco:Hy = H - (Zq -Zw) + han
V@i : H:tt 1a ap luc tu do ; chon s6 tang nha la 9 tang (n = 9).
=>H) = nd + 4 =94 + 4 =40 (m).
Z4, Z., -cOt mat dat cQa dai va tang nha bat 10i nhat, do diy la khu
dan cu di quy hoach cho nén c6t nén duogc san bang phéng do
vay:ZsZ.,, =0.00 m
hay 12 t6n that dp luc tir dai d€n di€m bat 10i nhat.
Ta C() . hd-bl = hd + hcb

VG6i h, : tOng tén that doc dudng .

H, = —;d xV2g = iL ;

Trong d6: i la d© dOc thuy luc
L : 1a chi€u dai dudng dng (m)
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Tacé: h., 12 tOng ton that cuc bd ;
hcb = (5% 10%). hd
tachon: h, =5% h,

Do dai dat & dau mang Iudi nén ta chon di€m bat 1oi nhat la tai nit
sO 2. do dé ton that doc dudng tU dai dén di€m bat 104 sé 1a :

hd = hdd.l + hd1-2
Vi h,*' 1a tén that tir bau dai d€n chéan dai (ttec 1a ti bau dai xuéng
nut 1).
Tacé: h™' = (0.3 0.5)m; tachon hs*' = 0.5 (m).

Do d6 ta c6 bang tinh toan ton that doc dudng tUr chan dai dén di€m
loi nhat (tai nits6 2). (hy = i.L )

B Chieau dagi Noi doéc hy (m)
Noain odng (m) 1000i
1-2 24 1.52 0.037

=> hy=h"'+ hy"? = 0.5+ 0.037 = 0.537 (m)
=> hg = 5%. hy = (5/10) x 0.537 =0.027 (m).
Do fiou toan thaat aup loic tog faei fiean fiieam baat 16ii nhaat :
hﬁ-bl = hd + hcb = 0.537 + 0.027 = 0.564 (m).

Do vaiy chieau cao cuiia nagi noouc (tinh tog chaan nagi nean baau nagi
) lag :

H: = H™ + h;, = 40 +0.564 = 40.564 (m)
Ta choin chieau cao nagi noouc lag : H; = 40.6 (m)

II1.2.7/ Xauc nonh aup 16ic traim bom cadp 2:

Tacou: H,=7;-7Z,+ H; + h + h,; (m)
Voui: Z; -7, =0.00 (m) :lag hiedu soa giooa cao noi maét naat
chain fagi vag traim bom caap 2.

H; = 40.6 (m) : lag chieau cao fiagi noouc

h; lag chieau cao tog baau nagi fiean thagnh nagi (m)

h,; lag toang toan thaat aup tog traim bom caap 2 fiean nagi

(m)
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Tacou : h; =025+ H + 0.2 (m)
(trong fiou 0.25 lag chieau cao cou tinh fean loup caén foing laii ; 0.2
lag chieau cao thagnh nagi ).

Voui H = 0.7.D (D lag iio6¢ng kinh cuiia fiagi)

Tacou : D= 3/W~05: ;  Wi; lag dung tich fiagi noouc : W; = 27

Dovaiy: D = 327/ . = 3.662 (m).

=> H = 0.7.D = 0.7x 3.662 =2.563 (m).
=> h; = 0.25 + 2.563 + 0.2 = 3.0134 (m). Ta choin h; = 3.0 (m)
Ta cou :
h,; = hy, + h™

voui h,; = Sx Q% choinh,, =0 (Vih,, <<1).
Trong iou : S lag souc khaung cuiia hed thoang oang daan khi
lagm vieéc binh tho6gng
S = Sy, *n
4
n: lag soa tuyean oang tog traim bom fiean fhieam
fnaau maing lo6ui.
Sy.1 : lag souc khaung cuiia hoain oang tog bom nean
flaau maing looui, S,.;, = S, x 1,
Trong nou : l,., lag chieau dagi tog traim bom fiean nuut soa 1.
hy"™! lag toan thaat doic fi66gng tog badu fagi fiean chain
nagi
hy"' = 0.5 (m)
Vivaiy : hy; =0+0.5= 0.5 (m)
=> aup loic cutia traim bom caap 2 :
H, =H; + h; + h,; =40.6+ 3.0 + 0.5 = 44.1 (m) => choin H, = 44.1
(m)

1.3/ TINH TOAUN THUYU LOIC GIO@ DU@GNG NOOUC LOUN

NHAAT VA® COU CHOOA CHAUY:
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Theo bailing thoang kea nhu caau dugng noouc cuiia noa tho theo
giog dugng noouc loun nhaat , thi gios dugng noouc 16un nhaat lag tog
12 - 13 gi6g . do fiou ta cou :

Q. =3.15694 (I/s) + 20 (I/s) = 23.15694 (1/s)

Trong iiou 20 (I/s) lag giat s6h cou 2 aum chauy xaiiy ra cugng luuc.
Theo TC q. = 10 (I/s) cho moit iaum chauy.

II1.3.1/ Xauc fionh 16u 166ing fidén vo:

Tacou: qz =
Trong fiou: 1, - lag toang chieau dagi cauc tuyeian oang daan mag
noouc nooic trich vea moiit hooung (m).
1, - lag toang chieau dagi tuyean oing mag noduc noodic
trich vea 2 hooung (m);

Theo s6 floa vaich tuyedn thi chieau dagi calic tuyean oang daan néouc cuda
maing 166ui i6dic thoang ked nho sau :

Tean fioain Chieau dagi fioain odng (m)
odng Trich n66uc vea 1 Trich n6duc vea 2
hodung hodung
1-2 24 -
2-3 15.8 -
3-4 30.1 -
4-12 1.1 -
12-6 10.8 -
6-13 30.9 -
13-7 30 -
1-11 5.2 -
11-14 7.9 -
14-10 16.2 -
10-7 24.6 -
1, =196.6 L=0

=> L+2 1L,=196.6+0 =196.6 (m).
Tacot  Quapung = Qu = 0.8535x2 + 0.4765x2 + 0.214 + 0.0926 + 20
= 22.9666 (I/s).
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- 2315694 229666
= v = 196.6

= 0.0009682 (I/s.m)
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[11.3.2/ Xauc fionh 16u 160ing doic tuyedan:

Trich lady néouc moit phia :
Trich laday noouc hai phia :

th = Qﬁle
Qat = Qav X 21

Ta col baling thoang kea 16u 166ing doic tuyedn :

Noain Chieau dagi (m) qac (I/s)
Oang Trich noouc 1 Trich noouc 2
phia phia
1-2 24 0.023237 -
2-3 15.8 0.015298 -
3-4 30.1 0.029143 -
4-12 1.1 0.001065 -
12-6 10.8 0.010457 -
6-13 30.9 0.029917 -
13-7 30 0.029046 -
1-11 5.2 0.005035 -
11-14 7.9 0.007649 -
14 -10 16.2 0.015685 -
10-7 24.6 0.023818 -

111.3.3/ Xauc fionh 16u 166ing taii calic fiieam nuut:

Tacou: q, = 2

qa: +

Ta cotl baling tinh toaun sau:

qtaéip trung

Nuut Vs qa Qeaiip trung q. (I/s)
1 0.014136 0 0.014136
2 0.019268 08535 0.872768
3 0.022221 0 0.022221
4 0.015104 10.0926 10.107704
12 0.005761 0 0.005761
6 0.020187 0.4765 0.496687
13 0.029482 0.214 0.243483
7 0.026432 10.4765 10.502932
10 0.019752 0 0.019752
14 0.011667 0.8535 0.865167
11 0.006342 0 0.006342
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111.3.4/ Hieiu chaenh lou 166ing:

Ta choin vait liedu odng lag odng baeng theup traung kedm, do
fiou hed sod nhaum n = 0.01.
Ta aup duing cauc coang thouc sau:

L 2
m="2 ; K=CA. /R, ;C = Imn. RYusic; A= . d4 :Rusic = A/ ;
= .d; Ry =d/4;
Ta soti duing phoong phaup H.cross thi giau tro nieau chaenh lou 166ing
lag:
hL
Q=2 "m0

Nieau kiedn caan vag fiudi fied dogng hiedu chanh lag:
+ \ hJ 0.5 (m)

Q
Ta choin chieau (+) ng66ic kim fioang hoa lag chieau nd6uc chaty. Do fiou ta
cou :

Q = Q, + Q (neau cugng chieau (+) )

Q = Q, - Q (neau ngooic chieau (+) ).
Ta cou baiing thoang kea l6u 160ing giati ionh vag n66eng kinh :

+ x100% 5%

I11.3.5/ Xauc fionh 16u 166ing giai fionh:

0.872768 1/s
11.6 I/s 0.022221 /s

0.014136 1/s

11.542804 /s

0.006342 1/s
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Noain Qgiad sonh (1/S) Nﬁﬁﬂng kinh (mm)
1-2 11.6 100
2-3 10.727232 100
3-4 10.705011 100

4-12 0.597307 100
12-6 0.591546 100

6-13 0.094859 100
13-7 -0.148624 100
1-11 11.542804 100

11-14 11.536480 100

14 -10 10.671313 100
10-7 10.651561 100

Tog cauc coang thouc tredn ta cou baling thoang kea sau :

Noain

K2

2
(L D \/;m ( A (m?) C m
m) | (m) (m)
1-2 24 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 5333.33
2-3 | 158 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 3511.11
3-4 [30.1]| 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 6688.89
4-12 1.1 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 244.44
12-6 | 10.8 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 2400
6-13 | 309 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 6866.67
13-7 30 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 6666.67
1-11 52 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 1155.56
11-14 | 79 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 1755.56
14-10 | 16.2 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 3600
10-7 | 24.6 | 0.1 | 0.1581 | 0.00785 | 54.074 | 0.0045 | 5466.67
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Noain h, (m) h,/Q Q Q
oang
1-2 -0.718 61.90 0.00077 | 11.59923
2-3 -0.404 37.66 0.00077 | 10.72646
3-4 -0.767 71.65 0.00077 | 10.70424
4-12 -0.000087 0.15 0.00077 | 0.59654
12-6 -0.000840 1.42 0.00077 | 0.59078
6-13 -0.000062 0.65 0.00077 | 0.09409
13-7 -0.000147 0.99 0.00077 | -0.14940
1-11 0.154 13.34 0.00077 | 11.54357
11-14 0.234 20.28 0.00077 | 11.53725
14 -10 0.410 38.42 0.00077 | 10.67208
10-7 0.620 58.21 0.00077 | 10.65233
h =-04721 | (h/Q)=304.67

% HIEAU CHZANH LAAN 1 :

Tacou: | h|=04721< 0.5(m)

q _ [0.00077|

o 10.09409)

Thotia fieau kiedn dogng hiedu chanh.
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I11.3.6/ Xauc fionh aup 16ic culia traim boém cadp 2 khi cou chauy xaly

Dua vao luu luong da hiéu chinh tra bang thuy luc ta dugc bang

théng ké luu lugng tinh toan , van téc , dd doc :

Poan | Chiéu | q. (I/s) Van tdc PO ddc thuy luc
dai (m) (m/s) (1000i)
1-2 24 | 11.59923 1.36 37.8
2-3 15.8 | 10.72646 1.27 32.5
3-4 30.1 | 10.70424 1.26 32.2
4-12 1.1 0.59654 0.076 1.14
12-6 | 10.8 | 0.59078 0.075 1.14
6-13 | 309 | 0.09409 0.012 1.14
13-7 30 -0.14940 0.019 1.14
1-11 52 | 11.54357 1.35 37.2
11-14 | 79 |11.53725 1.35 37.2
14-10 | 16.2 | 10.67208 1.26 32.5
10-7 | 24.6 | 10.65233 1.26 32.5

Ta 18y chi€u cao cUa dai nudc khi khong c6 chay xay ra dé ki€m tra.

Ta c6 ap luc clia tram bom la :

B = (25 Z5) + b+ R e Hge
tr.bom faaunl

Trongd6: Z< - ZZ = 0.00(m) (hi€u sO gilta cao d0 mat dat tai
ngdi nha cé chay bat 10i nhat va cao trinh truc may bom chira chay )

HP¥ 13 4p 1Ue can thi€t cla ngdi nha cé chay bat loi
nhat.

H P9 = 40 (m).(do nha cao 9 tang)

~n\'bll:§° la tdng t6n that ap luc tU dau mang ludi dén

di€m bat 10i nhat cé chay xay ra.
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fiaauml > o ., N ~ ~ ~
hy la tong ton that ap luc tu tram bom cap 2 dén dau

tr.bom
mang 1udi khi cé chay xay ra.
> Z e pd N » ~ , N fiaauml cc s IN !
(dau mang ludi turc 1a niit sO 1 tdc la hy chinhla  hg ).
tr.bom tr.bom
1
vOi hy = SxQ?

tr.bom
trongdé : S la stc khiang cGia hé théng dng dan khi 1am viéc binh

thuong

n : la s6 tuyén Ong tU tram bom dén di€m dau mang
1uéi; tachonn =1 (tuy€n).
S,.i:1a stc khdng clla doan Ong tir bom dén dau mang
1uéi (tuc 1a tai nit s61).
. Spa = So X lpy
Trong dé : l,, 1a chi€u dai tU tram bom dé€n nit s6 1. chon 1,, =5
(m).
Ta c6 luu Iugng tU tram bom cdp 2 vao mang 1udi 1a : Q =23.15694 (I/s).
suy ra duong kinh cUa tuy€n Ong tU tram bom dén nit sO 1 1a :D = 160
(mm). (tra bang thuy luc ).
Tacé: D =160 (mm);=>S,=0.4365 (tra bang strc khang don vi )
Dodo S,;=S,x1l,;=0.4365x5=2.1825 (m)

*k
szlt no_ 208254 o caci

=> S:

fiaauml 1
Taco: hy = hy =SxQ* =0.546 x (23.1569/1000)*

tr.bom tr.bom

= 6.77x10°° (m)

1
Vi hg qué nhO nén chon 0.

tr.bom

+ Ta xét tdng t6n that tir ddu mang luéi dén di€m bat 10i nhat cé
chdy xay ra (di€m bat 10i nhat do6 1a nit s6 2 ).

Ta cé: - hy = h,"
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Aup dung congthttc: hy = ixL vah, = 5% h,
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Ta c6 bang tinh toan sau :

Poan L (m) PO doc 10001 he  (m)
1-2 24 37.8 0.907

Tacdo: hy =5% hy = 5% 0.907 =0.0454 (m).

Do vay :
fi.bl
hS =h, = hS+ hg=0.907 +0.0454 = 0.9524 (m).
fiaauml

fi.bl fiaauml .
tacé: h§ = 0.9524 (m) ; hgy =0 (m). HSM = 40 (m).
faauml tr.bom
=> 4p Iuc clla tram bom khi c6 chdy xay ra :
HY = 0.9524 + 0+ 40 = 40.9524 (m). => chon H'=41m
PHAN B: XU LY NUO C NGAM.

I/THONG SO TINH TOAN:

Chi tiéu chat luong nudc ngdm tai khu dan cu An Phd Gia Quan 2 ¢6 céc
thong sO 1a nhu sau:

Stt Chi tiéu bon vi Két qua
1 | DO siu giéng m 120
2 PH - 5.9
3 P6 duc NTU 60
4 PO Mau TCU 50
5 Fe™ mg/l 7.25
6 Mn mg/1 0.9
7 Ca™ mg/l 8
8 Amoniac mg/l 0.74
9 CO, tu do mg/1 90
10 SS mg/l 45
11 b0 kiém mg CaCOs/1 64

I/ LUA CHON SO PO DAY CHUYEN CONG NGHE XU LY:

V@i cic chi tiéu ngudn nudc nhu trén ta cé6 th€ dua ra hai phuong an xur
Iy nuéc ngdm nhu sau:
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Gi€n Dan Bé Bé Loc Bé

_> Lad =x _> Lad , Lad Ve
g mua hon trung ap luc chua
kKhoan hop gian

111/ PHAN TICH NHIEM VU CUA CAC CONG TRINH BON VI:
1.1/ Tram bom gi€ng: bom nudc thé 1én dé xu Iy

[II.2/ Gian mua: ding d€ kh&t CO, trong nuéc va lam giau Oxy cho
nudc tao di€u kién dé Fe** oxy hoa thanh Fe* .

I11.3/ B& 1ang dumg k&t hop b€ phdn Ung xoay hinh tru: 1&ng d€ gilr cic
hat can 16n di duoc tao ra tU qua trinh phan Ung. GOm can véi, phén
va cic can dudc tao ra trong qua trinh oxy hoa sat va mangan.

1114/ B€ trung gian: cé chtc ning nhu mét bé chlta nudc sach, nudc
duogc chita trong duoc sit dung dé bom vio b€ loc ap luc.

II1.5/ B& loc ap luc: loc d€ gitr 1ai cic hat can con lai trong nudc sau
qué trinh 1ang. Kh&r Mangan nh® 16p oxit Mangan trén bé mat cit loc.

1.6/ B& chita nudc sach: dé chita va khir tring nudc loc ddng théi con
1a 10i cung cap nudc d€ ria loc cho b€ 1oc ap luc. Chat kht trung nude 1a
bang clo ho4 10ng.

I11.7/ Tram bom cap II : dé cap nudc cho noi tiéu thu . ¢ vai tro diéu
hoa gilta tram bom cap I va cap II.

IV./ TINH TOAN

IV.1/ XAC PINH CONG SUAT CUA TRAM XU’ LY:
Theo bang thong ké nhu cau ding nudc cla khu dan cu theo gi® (phan

mang ludi cap nude) thi ta c6 luu luong trong gi® ding nudc 16n nhat 1a :
Q™™ =12.94 (m*/h) = Q.

Luong nudc dung cho ban thian nha may xt Iy (nhu vé sinh dudng Ong va cic
cong trinh don vi cUa nha may). Pugc xic dinh nhu sau:

Qu=05% -10%) Q.

Chon Q,, = 10%Q = 10%12.94 =1.294 (m°/h)
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Vay cong sudt thiét k& clia nha may la:
Qu = Qy + Q. =12.94 + 1.294 =14.234 (m’/h).

Chon cong suat cho tram x( Iy 1a 350 (m*/day)

IV.2/ TINH TOAN LUGNG HOA CHAT pUOC SU DUNG:
IV.2.1/ Phén:

Loai phén dugc sif dung dé 1a phén nhém; ham luong phén duoc
xac dinh nhu sau:

Pr=4. (mg/).
Trong d6: M - 1a d® mau clia nuGc ngudn, M = 50 (TCU)
Do vay :
P,=4x =283 (mg/l).
Ta c6 lwong pheén tiéu thu trong mOt ngay la:
P, =
Trong dé: Pp - 1a ham luong phen, P, = 28.3(mg/1).
Q - cong xuat tram xt 1y, Q = 350,0 (m*/ngd).

350x28,3x1000
1000000

Suy ra: P, = = 9,91 (kg/ngay) = 297,3 (kg/thang)

= 3567,6 (kg/mam).
* Tinh todn thi€t bi pha ché& va dinh 1Ugng phen:
ta c6 dung tich b€ hoa trén dudc xac dinh theo cong thite:
W, =
Trong dé: Q — luu luong nudc can xt ly. Q = 14,58 (m*/h)

n - thoi gian gilta 2 1an pha phén, do cong sudt tram x{ 1y 1a 350 m*ngd nén
chon n = 24 gio (TCVN 33: 1985).

P, - li€u luong pheén cho vao nudc, P, = 28.3 (mg/l)

b, - ndng dd dung dich chat phan Ung, b, = 10% - 17% ta chon b, = 10%.
- kh@i luong riéng clia dung dich, =1 (T/md.

Do vay:

Trang 59



PHAN A: MANG LUGT THOAT NUGC

14,58 x24x28,3

1000x10x1

h
0.99(m”).

Chon kich thudc b€ hoa trén: 1,0m x 1,0m x 1.0m =1,0 m®.
Chon chi€u cao an toan cla b& hoa trén va bé tiéu thu 1a 0.3 — 0.5m.
Chon hé théng cap khi 1a may quat gi6. Tinh toian 6ng dan khi nén:

Theo quy pham 18y cudng dd khi nén & thing hoa trén la: 10 (I/s.m?), bé tiéu
thu 1a: 5 (I/s.m?). (TCVN 33: 1985).

Dung tich bé tiéu thu:
W, =
Trong d6 : W,, - dung tich thung hoa tron, W, = 1,0m’
b, - ndng dd dung dich phén trong bé hoa trdn, b, = 10%
b, - néng dd dung dich phén trong b€ tiéu thu, b, =4% -10% chon b, = 10%
1,0x10

= W= = 1,0m’) = W,

Kich thudc cla b€ tiéu thu: 1,0m x1,0m x 1,0m = 1,0m *

* Luong gié phdi théi thudng xuyén vao b& hoa trdn tinh theo cong thirc:
Q. =0.06xWxF

Trong dé: W -1 cudng do suc khi trong bé hoa trdn, W = 10(I/s,m?)
F - dién tich b& mat bé&, F = 1,0m x 1,0m = 1,0m>

Suy ra: Q, = 0.06 x 10 x 1,0 = 0.60 (m*/phiit).

* Juwong gié can thiét & bé tiéu thu:

Q=006 x WxF

Trong dé: W - cudng do suc khi trong bé tiéu thu, W = 5(I/s.m?)

F - dién tich b& mat bé, F = 1,0 m’

Do vay: Q,=0.06 x 5 x 1,0 = 0,30 (m*/phiit)

* t@ng Iuu luong gié dua vao b€ tiéu thu va bé hoa trdn:

Qs = Q + Q, = 0.60 + 0.30 = 0.90 (m*/phiit)

Puodng kinh 6ng dan gi6 chinh:
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D.=
Trong dé: Qg - téng luu luong gié, Q,is = 0.90 (m*/phiit).
V - tdc dd khong khi trong dng dan, V = 10 - 15 (m/s), chon V = 15 (m/s)

4x0.90
Suyra:D, = =0.036 (m) = 36 (mm).
¥ 15x x60 (m) ( )
Thir1ai t6c dd: V= = — 020 _ 1474 (m/
it0cdO: V= =" 36 60 1474 (m/s)

Nam trong pham vi cho phép.
Puodng kinh 6ng dan gié dén thung hoa trdn:

Dh =
Trong dé: Q, = 0.60 m*/phuit
V =15 (m/s)
= D, = |20 _ 030 (m) = 30 (mm). chon D, = 30mm
x15x60

Ong dan gi6 dén day thung hoa trdn:

4x0.60
Dy = = |—2%0 = 0,021 (m).
a x15x2x60 (m)

chon Dy, = 21mm

* dudng kinh 6ng nhanh dan khi vao thing hoa trdn:
chon 2 nhanh. ta ¢é Iuu luong khi clia 1 nhanh:

0.60
=" =0.005m>
Q. 5260 0.005 (m’/s)

4x0.005

x1

Puong kinh 6ng nhanh: D, = = 0.021 (mm) chon D, = 21 mm

* t@ng sO 10 khoan trén gian 6ng dan gié & bé hoa trdn:
theo quy pham duong kinh 10, van tdc 10:
d, =3-4 (mm)
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V =20 -30 (m/s)
Suy ra chi@u dai 6ng nhanh, dudng kinh 10, van toc 10:
1, =1.0(m); d, = 3(mm) ; V, = 25(m/s)
dién tich 10:

fi= = =7.10° (m?.
Téng dién tich céc 10:

f, =

trong dé: Q, — luu luong gié trong 1 6ng nhanh, Q, = 0.005(m/s).
V, - van tOc gi6 qua 10, V, = 25 (m/s).

0.005
fl = 2—5 =0.0002 (mz)
s0 10 trén 1 6ng nhanh: n= = 201%03 =29 (10).
X

ta s& khoan 10 2 bén 6ng cho vy khodng cach gilra cac 10 la:
1= -~
2x29
trong dé: L — chiéu réng b€. L = 1.0m

1.0
Suy ra: 1= 320 = 0.016 (m) =16 (mm).

IV.2.2/ Voi:

Trong nwéc ngdm khong cé hay cé rat it oxy hoa tan. P€ ting ndng dd
oxy trong nudc ngam ta st dung phuong phap lam thoang; rat thudng gap
Fe* & dang Bicabonat Fe (IT), nén khi lam thoang Fe* ti€p xtic v@i oxy khéong
khi s@ bi oxy hoa thanh Fe* theo phuong trinh phan Ung sau:

4Fe* + SHCO; + O, + 2H,0 = 4Fe(OH); + 8H* + SHCO;

Nhu vay nh@ ti€p xiic vGi khong khi Fe* bi oxy hoa thanh Fe* va tach ra khoi
nudc dudi dang nhitng bong can mau vang Fe(OH); va dudc gilr 1ai & bé
1ang, b€ 1oc. TAc dd phan Ung oxy hoa khur tiing khi ndng dd oxy hoa tan ting
va khi pH cUa nudc ting. Theo phdan Ung trén ct 1(mg) Fe* bi oxy ho4 thanh
Fe** can 0.143 (mg) oxy; dOng thoi tao ra 1.6 (mg) CO, tu do, lam gidm ndng
dd ki€ém xuéng 0.036 (mg dl/l),]am gidm tich chat dém xudng va gidm pH cla
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nudc; vi vay can phai ting ham luong O, va giam CO, tu do trong nudc.
Pong thoi phai ting pH cla nudc lén; & diy ta st dung phuong phap lam
thoang la gian mua nén c6 thé duoc 75% - 80% luong CO, tu do trong nudc.
Sau khi lam thodng bang gian mua thi sat Fe** s& bi thuy phan va bi oxy hoa
thanh Fe** do vy d0 ki€m cla nudc sau khi 1am thoing la:

K = K;, - 0.036[Fe**]

Trong dé: K;, - 13 d0 ki€m clia nudc nguon,

K, = 64(mg CaCO,/1) = 1.3 (mgdl/l)

[Fe*] - 1a ham lugng sat trong nudc ngudn, [Fe?*] = 7.25 (mg/l)
suy ra: K;, =1.3 - 0.036 x 7.25 = 1.039 (mgdl/).

luong CO, tu do trong nu@c con lai sau khi 1am thoang la:

CO,"“" =0.2(CO,) + 1.6[Fe™]

Trong dé: CO, - 1a CO, tu do trong nudc ngudn, CO, = 90 (mg/l)
[Fe**] - 1a ham luong Fe** trong nudc ngudn, [Fe**] = 7.25 (mg/l)
suy ra: CO,"" =0.2 x 90 + 1.6 x 7.25 = 29.6 (mg/l)

dua vio dd ki€m va CO, tu do sau khi 1am thodng bang gian mua la:
K, = 1.093 (mgdl/l) va CO,"" = 29.6 (mg/l)

Ta tra: toan dO dé€ xac dinh pH hay ndng do axit Cacbonat tu do trong nudc
thién nhién (TCVN 33 : 1985), suy ra pH cUa nudc sau khi 1am thoang la

pH =6.8

* Ki€ém tra d0 6n dinh cUa nudc:

Ta c6 chi s& Langlier dugc tinh theo cong thitc:

I'=pH, - pHs

Trong d6: pH, - 12 dO pH cUa nudc sau khi 1am thoang, pH, = 6.8

pHs - 1a d6 pH cUa nudc sau khi da bao hoa Cacbonat dé€n trang thdo cin
bang.

pHg =1;(t) - £,(Ca*) - £3(K)) + £4(P)
trong dé: f,(t) - 12 ham s nhiét dd clla nudc

f,(Ca®) - ham s phu thudc vio ion Canxi cé trong nudc
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f5(K;) - ham s6 phu thudc vao dd ki€m cia nudc

f,(P) - ham s6 bi€u thi tdng ham lugng mudi cGia nude.

Ta ¢6 cac chi sO:

t° =25° C ; Ca* = 8(mg/l); K; = 1.039 (mgdl/l); P = 100 (mg/).

dé xac dinh cic gia tri: fi(t), £,(Ca*), £;(K)), £,(P) ta tra do thi xac dinh pH cla
nudc di bao hoa Canxi Cacbonat dé€n trang thai cin bang (TCVN 33: 1985).

Ta co: f,(t) =£,(25°) =2

f,(Ca*) =1,(8) = 0.9

f3(K)) =1£3(1.039) = 1.01

f,(P) = £,(100) = 8.72

suy ra: pHg =2-0.9-1.01 + 8.72 = 8.81

do vay tri sd bao hoa Langlier 1a: 1=6.8-8.81=-2.01<0

nudc cé tinh xAm thuc phdi ti€n hanh ki€m hoa. Ta nhé@n thay rang: pH cla
nuéc sau khi lam thoiang khr sat 1a 6.8 da thod tiéu chudn 6.8 — 8.5 nén ta
khong can ting pH lén nlta ma ta chi ké€t hop on dinh nudc véi ki€m hoa khir
sat. Trong trudng hop nay thi: pH, < 8.4 <pHs do vay li€u luong voi dua vao
nudc sé duoc xic dinh theo cong thirc sau:

Lv=28] + . + ]xK
Trong dé: K; -1a dd ki€m cla nudc sau lam thoang, K; = 1.039 (mgdl/)

, duogc xac dinh theo dé thi (bi€u do xac dinh hé s6 , theo nOng dd kiém
khi pH, < 8.4 <pHg, TCVN 33: 1985 )

taco: pH,=6.8=> =0.36
pHs =8.81=> =0.015
do vay : Ly =28 0.36 + 0.36x0.015 + 0.015 ]x 1.039 = 11.07 (mg/1).
dd ki€m ting thém 1 luong la:
Ki=( + . + )xK;=(0.36 + 0.36x0.015 + 0.015)x1.039 = 0.395(mgdl/1)
téng dd ki€ém:
Ki"=K;+ K;=1.039 + 0.395 = 1.434 (mgdl/)
* Li€u 1ugng voi cho phép thém vao nudc:
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Lycr = K[ (CO,), + Ki]x 28
Trong dé6: (CO,), - ham luong CO, tu do cé trong nudc nguon,
(CO,), = 29.6 (mg/l)
K; - d® ki€m cla nudc sau lam thoang, K; = 1.039 (mg/1)
K -13 hé sd du phong theo d0 ki€m Bicacbonat, K = 0.8
Suy ra: Lycp = 0.8x[29.6/44 + 1.039 ]x 28 = 38.34 (mg/l)
Ta th@y Ly < Lycp nén khong can thém soda.
* Tinh todn thi€t bi pha ch€ va dinh lugng voi:
ta c6 luong véi cho vao nudc hang ngay la:

Ly =
Trong do: a - li€u luong véi cho viao nudc, a = 11.07 (mg/l)
Q - 1a cong suat tram xu Iy, Q =350.0 (m*/ngd)

Suy ra: Ly" = % =3.88 (kg/ngay) = 116.4 (kg/thang)

= 1396.8 (kg/mam)
Ta c6 luong voi dua vao nudc dudi dang voi sita do dé giai doan dau tién la
phai toi voi, ta c6 cong thitc xac dinh thung téi voi:
M= (chay)
Trong dé: Q - luu lugng nudc can xtr 1y, Q = 14.58(m’h)
C - li€u luong voi cho vao nudc tinh theo sdn ph@m tinh khiét,

C =11.07 (mg/)
b - ti1é voi tinh khi€t CaO trong voi cuc, b = 70%
_ 14.58x11.07 = 0.4 (T/h)
11000x70

Chon loai thiing véi co nhiét lién tuc c6 cong suat 0.4 (T/h)
* B& pha voi sfa:
dung tich b€ pha véi dudc xac dinh theo cong thirc:
W=
Trong d6: Q - luu lugng tram xt 1y, Q = 14.58(m*/h)
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n - sO gio gilta 2 1an pha trén, n = 24 (h)
P - luong voi cho vao nudc tinh s@n pham tinh khiét, P = 11.07 (mg/1)
b - ndng dod véi sita, b = 5%

- kh&i luong riéng cla dung dich véi sita, =1(T/m°

suy ra:

_ 14.58x24x11.07

—_ 3 ~ _ 3
100005~ 00775 (). Lay W = 0.08(m’)

B& pha vdi sifa xay bang bé tong cOt thép cé day hinh chép cut véi goc tao
thanh giira 2 twdng nghiéng 1a 45°, xay 1 b& pha vdi slta véi kich thudc:
dxrxh; =0.6mx 0.6m x 0.8m (phén than)
Phan day: hy, = 0.5 (m)
Ding may khudy trén dé pha véi t6i thanh voi sita va gilt cho dung vdi sira
khong bi 1&ng can trong b&. Chon may khudy canh phéng; tdc dd quay 20
vong/phit. May khudy dat trén ndp bé. Truc khudy dat theo phuong thang
dung, ding bom dinh luong dé dua véi sita vao nudc. Cong thitc xic dinh
bom dinh luong:

Q,=
Trong dé: W - dung tich b& pha, W = 0.08(m?)
n - sO gio gilta 2 1an pha trén, n = 24h
do vay:

Q, = % = 0.0033 (m*/h)

SU dung bom dinh luong 1 bom lam viéc va 1 bom du phong.

IV.2.3/ Liéu lugng clo dé kh( tring:

Ta c6 li€u luong clo chim vao nudc d€ khu trung ddi v6i nudc ngam
la: 0.7 -1 (mg/l), ta chon 1 (mg/l).

ndng dod clo du trong nudc tai bé chita nudc sach la: 0.3 - 0.5 mg/l
ta c6 luong clo hoat tinh tram xt Iy can trong moi gid la:
Ch =
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Trong dé: Q - cong sudt tram xu 1y, Q = 14.58(m’/h)
a - liéu luong clo dé khir tring, a = 1 (mg/l)

suy ra: Cy =% = 0.015(kg/h)= 0.36(kg/ngay) =10.8(kg/thang)

=129.6 (kg/nam)
luong clo dudc du trit trong 1 thang la: 10.8 (kg/thiang); dé€ pha clo vao nudc ta
dung binh dung clo 18ng & ap sudt cao, khi gidm ap sudt clo béc hoi thanh hoi
va hoa tan vao nudc. Dung thi€t bi cham clo 13 may cham clorator loa@i c6 cong
suat tur 0 — 4 (kg/h).

IV.3/ TINH TOAN CAC CONG TRINH DON VI:

IV.3.1/ Tram bOm giéne:

Vi day la Lud@n Vin Tot Nghiép nén khéng c6 di€u kién d€ khoan thim
do dia chat do vay chi di€u tra duoc cac sO liéu so bd vé gi€ng khoan trong
khu vuc nhu sau:

+ Chi€u siu gi€ng khoan : 120(m)
+ Puodng kinh gi€ng khoan trung binh : 350 — 400 (mm)

vGi cong sudt cla tram xu 1y la: 14.58(m*h). ta chon gi€ng cé luu luong khai
thac 1a 14.58 (m*/h).

* Lua chon may bom giéng:

Tai gi€ng sé duoc dat 1 may bom chim cé cong sudt bang véi cong sudt khai
thac clla gi€ng nhu vay ta dat bom c6 cac thong sO :

Q,=14.58 (m*’h), H,=72 (m), =80%, g4 =76%,N =3.57 (kw)
IV.3.2/ Gian mUa:

Dién tich b€ mat can cho gian mua :

S=
Trong d6: Q - cong sudt tram xu 1y, Q = 14.58 (m*/h)
¢ - cUOng do tudi clla gian mua, q,, = 10 (m*/m*.h)

suyra:S = % = 1.46 (m?)
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chon S = 1.5 m ta chon kich thudc cho gian mua la :
BxL =1.0mx 1.5m =1.5 (m?.

Vi tram xU 1y nay c6 cong suat nhé nén ta khong chia gian mua ra thanh
nhi€u ngiin nho.

* S san tung: ta chon la 7 san (tuy nhién hiéu qua hoat ddng cla 3 san
tung dau tién la cao con cic san tung ké ti€p thuong la thap). Khodng cich
gilla cac san tung cang cao thi thoi gian ti€p xic véi khong khi cang 16n, dac
biét khodng cach gilta cac san tung c6 @nh huéng nhi€u dén hiéu qua khi
CO, so vOi hiéu qua hoa tan O,, khodng cich cang 16n thi hiéu qua khr CO,
cang cao. Khodng cach gilra cac san tung la:

0.5x7=3.5(m).

* Pudng kinh 10 va s 10 trén 1 san tung: san tung c6 kich thudc 10 cang
nhO va sd luong 10 cang nhi€u thi hi€u qua khtr CO, va hoa tan oxy cang cao.
Vié€c chon dudng kinh va s0 10 hi€u qua cho qua trinh lam thoéang (ty 1& dién
tich 16 trén dién tich mat bang gian mua la : S, / S) theo TCVN 33 : 1985 ta
chon san tung dudc lam bang inox bén trén khoan 10 ¢6 duéng kinh 5(mm),
khodng céch gilta cac 10 khoan la 50 mm. Kich thudc san inox: 1.5m x 1.0m.
Can st dung 1 tam inox cho 1 san tung.

* San thu nwdc (mang thu nudc): dudc dat dudi day gian mua. Cé dO
ddc 0.02 vé phia 6ng dan nudc xudng lang ding két hop véi bé phan Ung
hinh tru, san thu nudc dudc lam bang thép.

* Hé théng Ong thu nudc va xa can cUa gian mua: 6ng thu nudc duoc
dat & day san thu nudc cao hon mat day san la 0.2m d€ ngin can ban khong
theo dong nuGc chdy vao cic cong trinh phia sau. S dng dan nudc 1a 1 Ong
bang v6i s6 b€ trén. Van tdc nudc chdy trong ong dan la 1 - 1.5 (m/s). (TCVN
33 :1985), ta chon van téc nay 1a : V = 1 (m/s). dién tich 6ng dan nuéc la: S =

trong d6: Q - 1a cong sudt tram xu 1y, Q = 350 (m*/ngd)
V - van tdc nudc chdy trong 6ng dan, V = 1 (m/s)

350

— 2 0.0041 (m).
1.0x86400

Do vay: S =
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Pudng kinh &ng dan 1a:D = = /% = 0.072 (m)

Chon dudng kinh dng la: D = 75 (mm)

Chon Ong xa can 1a dng PVC va theo quy pham thi dudng kinh dng xa can tur
100 - 200mm. ta chon dudng kinh dng xa can la 160mm. 6ng xa can dat &
gilta ngin va dat sat san thu nudc, phia day thap.

* Hé théng phan phOi nudc: 6ng dan nudc tir dudi dat lén trén gian
mua, dudng kinh cla 6ng dan dudc xic dinh theo cong thitc:

D, = / Ox4
Vxnx

Trong dé: Q - cong sudt tram xU 1y ,Q = 350 (m*/ngd) = 0.0041 (m?/s)
V - van tdc nudc chdy trong 6ng, V = 0.8 - 1.2 (m/s) chon V = 0.8(m/s)

_ [ 0.0041x4 — 0.072
1.0x1x3.14

Vi kich thudc clia gian mua: 1,5m x 1,0m (nhé) do dé ta sé st dung Ong c6 kich
thudc =75 mm (Puodng kinh ngoai) lAm Ong phan phoi chinh trén gian mua.
O4ng phan phoi chinh ¢ chi€u dai bang chi€u dai ca gian mua (1.5m).

Chon van tOc chdy trong dng chinh la 1.0 m/s (Theo quy pham TCVN 33:85 1a
V=1.0-12m/s.

Ki€m tra lai v@n tdc nudc chay trong dng chinh:

_ 4x0.0041
" 1x1x3.14x0.07>

(Nam trong khodng vén tdc cho phép).

Do vay:

Ig

(m) chon D,, = 75(mm) (Puong kinh ngoai).

= 1.065 (m/s)

n -l sO ngiin cla gian mua, n = 1 ngin
n, - sO Ong phan phoi chinh cla 1 ngin, n, = 1 (6ng)

Va trén ciac 6ng phan phoi chinh ta bd tri cac dng phan ph6i nhanh, cic 6ng
nhanh nay duoc bo tri theo hinh xuong ca (hinh ).

Chon khodng cach gilta cac Ong nhanh la: k, =200 mm.
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(theo TCVN 33: 1985 thi khodng cach nay la 200 — 300mm). vdy s6 6ng nhanh
trén 1 Ong phan phdi chinh la: N = 2x
trong do : 1. - 1a chi@u dai dng phan phéi chinh, 1, = 1.5(m)

1.5 0.2

0.3
chdy trong 6ng nhanh la: 2 (m/s)(theo TCVN 33:1985 thi V = 1.8-2m/s)

1 =12 (6ng). MOi bén b tri 6 dng. Van tdc nudc

suy ra: N =2x

Luong nuéc chdy vao cic 6ng nhanh la:
0

" xlxn

qn

trong d6: 1 -1a s6 ngin trong 1 gian mua

1 -1a s6 6ng nhanh trong 1 ngiin

n - 1a s6 6ng nhanh trong 1 dng chinh, n = 12 (éng).
Q -la cong sudt cGa tram x 1y, Q = 0.0041 (m?/s)

0.0041
1x1x12

Nhu vay duong kinh dng nhanh la: D, =
Trong dé: q, = 0.000338 (m?/s)
V -1a van téc nudc chdy trong 6ng nhanh, V = 2 (m/s)

Suy ra: q, = = 0.000338 (m’/s)

Suy ra: D, = 0'02003# = 0.0146 (m) = 15 (mm). chon D, = 21(mm)
XJ.

Téng s di€n tich 10 trén 1 6ng nhanh theo TCVN 33: 1985 1a bang 30 - 35%
dién tich tiét dién ngang cla 6ng chinh. Ta chon téng dién tich 16 bang 33%
dién tich ti€t di€n ngang cla &ng chinh. Do vdy t&ng dién tich 16 phun la:

fi=0.33x
Trong d6: D, - dudng kinh 6ng chinh, D, = 0.07m.

2
dovay: f=033x w = 0.001269 (m?)

Ta chon dudng kinh 106 phun la 10mm (theo TCVN 33:1985 thi d, = 10-12mm)
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S6 16 phun mua trén 1 6ng nhanh la:

0.001269

n = 0.01> =16.17 (16). chon n = 16 (10)

= 3.14x

Nhu v@y ta b tri thanh 2 hang so le nhau va moi bén cé 8 10.

Ta c6 chi€u réng cla gian mua 1a 1.0m. Chon khodng cach gilta mép ngoai clia
san tung v6i dau cGia &ng nhanh 1a 0,1 m, do vay chi€u dai cla 1 dng nhanh la:

I, = 10 (0'275 O _ 0.4125 m. Chon 1, = 0.4m.

N~ 2 », o~ , A X N l .
Do vay khoang cach giura cac tam 10 la: a = §1 % 0.05 m

Chon a = 50 mm

Ngoai cac b phan chinh trén gian mua con b tri cic voi nuGc va cac Ong cao
su dé thau rlra gian mua.

* Ki€m tra thoi gian 1am thoang cUa nudc: thoi gian lam thoing nudc
tinh so bd theo thoi gian nudc roi trén toan bd chi€u cao cla gian mua (bo
qua thGi gian nudc dong lai trén cic san tung) :

t=
trong dé: h - 1a chi€u cao gian mua, h =3.5m
g -1a gia tOc trong trudng, g = 9.81 (m/s)
2x3.5

do vay: t= = 0.845 (s).

* Nguyén tac hoat déng cUa gian mua: nudc thé sé duoc dan tu tram
bom gi€ng dudng kinh 350mm roi chdy qua 1 6ng dan nudc Ién gian mua
duong kinh 75mm. trén gian mua gdm 1 hé théng cic Ong b tri theo hinh
xuong ci trong dé 6ng phan phdi chinh c6 dudng kinh 75 mm va cac Ong
nhanh c6 dudng kinh 13 15mm. nu@c tUr gian ng phan phoi sé duoc phun ra
ngoai qua cac 10 trén Ong nhanh va roi xudng qua tUng san tung nudc, nudce tur
cc san tung s& di chuy@n xuéng dudi do trong luong clia ban than va tép
trung tai san thu nudc, tai diy nudc sé chdy vao Ong thu nudc c6 dudng kinh
75mm d€ dua sang b€ 1ang dung két hop véi bé phan Ung xody hinh tru.
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IV.3.3/ B€ 1ang dlng két hop v&i b€ phan Ung xody hinh tru.
Dién tich ngang clQa ving 1ang duokc xic dinh theo cong thirc:

0

F= 3.6xV, xN

Trong doé:

: hé s6 k€ dén viéc su dung dung tich b& 1ang ding gidi han
tlr 1.3 — 1.5. Gidi han duéi khi ti s6 gilta dudng kinh va chi€u cao clia b€ bang
1. ( =1.3 khi D/H = 1). Con gi6i han trén khi ti sé nay bang 1.5. (= 1.5 khi
D/H = 1.5).

Chon =15.
Q: luu lugng nudc tinh toan, Q = 350 (m*/day)

V¢ tdc do tinh toan cla dong nudc di 1én. Dua vio bang xic dinh
tdc dd roi cla hat can Ung voi ham kuong can clia nudc ngudn la 45 mg/l,
chon V = 0.35 (mm/s).

Pac diém nudc ngudn va phuong phip | TOc dO roi cla hat can
xU'ly. up (mm/s)

1. X Iy nudc c6 dung phen:
- Nudc duc it (ham luong can< | 0.35 - 0.45

50 mg/l)
- Nudc duc vira (ham luong can
50-250 mg/l) 045-0.5
- Nudc duc (ham luwong can 250
= 2500 mgfl) 0.5-0.6
2. XU Iy nudc khong dung phén, nudc
duc.
0.12-0.15

Bang téc dO roi cia can
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14.58

Vay: F=15x
3.6x0.35

17.36 (m?)

Dién tich ngiin phdn Ung xo4y hinh tru dugc xic dinh theo cong thurc:
_ Quxr
~ 60xnxH
Trong doé:

t: thoi gian Iuu nudc lai trong b€, t = 18 phiit (quy pham t = 15 —
20 phiit)

H;: chi€u cao b€ phan Ung 18y bang 0.9 chi€u cao viing lang cla
b€ 1ang. Theo quy pham chi€u cao ving lang 2,6 — 5m, chon chi€u cao viing
lang 1a 3.5

Q: cong suat cla nha may nudc, Q = 14.58 (m*/h)

Nn:s6 b€ phan Ung tinh toin (1aybang s6 bé 1ang),chon n= 1.

145818

= 7 (m?
60x3.2x1 (m’)

Puodng kinh cia bé phan Ung:

Db=\/4xf =\/4.1.37 ~1.32 (m)
3.14

Luu luong nude di vao b€ la:

14.58
=—— 4.05 (Vs
q» 3600 I/s)

Téc dd nudc chdy trong Ong d&n vao b€ chon la 1.0 m/s (Theo quy pham la v
= 0.8 — 1.0 m/s)

Vay dudng kinh 6ng dan nudc vio b€ la:

d= JMQ _ [4x0.0041 _ 0 6753 (m)

XV 3.14x1
Chon d = 73 (mm).
Miéng phun dat cich buéng phdn Ung la:
0.2xD, = 0.2x1,3 = 0.26 (m).
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Puong kinh miéng phun:

d;=1.13 |-
xf

Trong do:

: hé s luu luong v6i miéng phun hinh nén c6 géc = 25° thi
= 0.908.

Chon v; = 2.5 m/s (Quy pham v; =2 — 3 m/s)

Vay: dr=1.13 |20 _ 6,048 (m).
0.908x2.5

Chon d; = 48 (mm).
Chi@u dai miéng phun:
d, 25
I = focot §5 = 24xc0tg? =108 (mm)
T6n that ap luc @ miéng phun:

h = 0.06.v%,
Vi dUQc 18y nhu sau:

a, 0.0041
11322 _ 13200 96
Vi d’;. 0.0482.0.908 (m’s)
Vay: h = 0.062.1.96 = 0.23 (m).

Puong kinh bé 1ang dudc xac dinh theo cong thirc:

Deo— \/(F f)x4 =\/(17.36 1374 _ 4 g (m)
3.14

Vay ti s6 D/H = 4,9/3.5 =1.4 < 1,5. Pat yéu cau.
Thoi gian lam viéc gilta hai 1an xa can duoc xac dinh theo cong thuic:
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W_xNx
~ 0x(C,.. ©)

Trong dé:

T

W.: dung tich ph&n chita nén can clia b& (m?) c6 th€ tinh theo cong thirc:

h  D* d* Dd
W.=—"x (m?)
3 4

Oi day:
h,: chi€u cao phan hinh nén chtfa nén can (m), xic dinh theo cong thirc:

hy= - (m)
2tag(90° )
: géc nghiéng cQla phan nén so vOi mat phéng nam ngang (
=50 -55". Chon =50".
D: dudng kinh ctla b€ 1ang, D = 4.9 m.

d: dudng kinh pha@n day hinh nén hoac chép (m) 18y bang dudng kinh
Ong xa can. Chon d = 200 mm.

vay:
h = 49 0.2
"= 21ag(90° 50°) (m)
Suy ra:
2 2
W, = .2.8x 497 0.2° 4.9x0.2 1835 (m)
3 4
N: s6 b& phan Ung 1ay theo s6 b& phan Ung xody hinh tru. Chon N = 1
bé.
: nOng do trung binh clia can di nén chat 1ay theo bang (3-3), =8000
(g/m’).

C: ham luong can con lai sau khi qua 1ang bang 10 - 12 mg/1.

Conax: ham lUong cén trong nuéc dua vao b€ 1ang (k€ ca can tu nhién va
luong héa chat cho vao nudc). Puoc xac dinh theo cong thikc:
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Chax =C,+ K.P +0.25M + v (mg/l)

7

Voi:
C,: ham luong can cla nudc ngudn, C, = 45 (mg/l)
P: ham luong phén tinh theo sdn ph&m khong ngdm nudc, P = 90 (g/m°).
K: hé s phu thudc vao dd tinh khiét clia phén st dung, K =1.0
M: dé mau cla nuGc ngudn, tinh theo thang mau platin — coban, M = 50.
V: li€éu luong véi kiém héa nudc, V = 38,34 (mg/l).

Suy ra:
Crax = 45 + 1.0x90 + 0.25x50 + 38.34 = 185.84 (mg/l).

Do dé:

_ 18.35x1x8000
"~ 14.58x(185.84 12)

Chon T = 58 (h).

Luong nudc diung dung cho viéc xa can 1ang tinh bang phan trim luong
nudc xU 1y xac dinh nhu sau:

57.92 (h).

K,W.N
~ QT

Trong doé:
K,: hé s0 pha loang can, K, = 1.2 - 1.15. Chon K, = 1.15

_ 1.15x18.35x1
T 14.58x58

Suy ra: 2.5%

PE thu nudc di 1ang, ding hé théng mang chdy xung quanh thanh b€ va 4 éng
hinh nan quat chdy tap trung vao mang chinh. Mang chdy theo hai chi€u nén
dién tich mat cat ngang clla mang vong tinh nhu sau:

_ 0
2x2.v

f, (m?)
Trong dé:
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Q: luu lugng nude xu 1y, Q = 0.0041 (m?/s)

v: van téc nudc chdy trong mang, chon v = 0,6 m/s

0.0041

f, = 0.00171 (m?)

Y7 2x2x0.6

Thi€t ké mang c6 tiét dién: (0.05x0.035)m

Tiét dién ngang cla mang nan quat:

Y

00041 h00s6 (m?)

f, =
2x4x0.6  2x4x0.6

Thi€t ké mang c6 tiét dién: (0.05x0.02)m.

Bang (3 -

3).

Ham lugng can c6 trong nudc
ngudn (mg/l).

NOng d6 trung binh cUa cdn di nén tinh

bang (g/m’) sau khodng thdi gian:

6h 8h 12h 24h
1. Khi xtr Iy ¢6 ding phén
dén 50 6000 6500 7500 8000
trén 50 dén 100 8000 8500 9300 10000
trén 100 dén 400 24000 25000 27000 30000
trén 400 dén 1000 27000 29000 31000 35000
trén 1000 dén 2500 34000 36000 38000 41000
1. Khi xtt li khéng dung phén. | - - - 150000

IV.3.4/ BE Trung gian:

Thé tich b€ chita trung gian dudc xic dinh theo cong thirc sau:
V=Q.t =14.58 x 0.5 = 7.29 (m*)

Trong doé:
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Q: cong suat tram xu 1y, Q = 14.58 (m’/h)
t: thGi gian luu nudc, chon t = 30 (phiit)
Chon kich thudc bé ¢é dang hinh chit nhét:
L*¥B*H = 2.5m*2.0m*1.5m
Chon chi@u cao bdo vé 1 0.3m
Vay kich thudc that cia bé la:
L*¥B*H = 2.5m*2.0m*1.8m

IV.3.5/ B&loc dp luc:

Dién tich b€ 4p luc c6 thé dugc tinh theo cong thirc sau:
F=
Trong dé: Q - 1a cong suat tram xt' 1y, Q = 350 (m*/ngd)
T - thOi gian 1am vi€c cUa tram xU Iy trong 1 ngay dém, T = 24h
a -1as0 1an rta b€ loc trong 1 ngay dém 1ay & ché dd lam viéc binh thudng,
chon a =11an.
W - cuong dO nudc rtta, chon W = 15 (I/s.m?). (Theo TCVN 33:1985 thi W = 14
-16 (I/s.m?)).
t; - th@i gian rtra loc, t, = 6 (phut) = 0.1 (gi0)
t, - thoi gian ngung bé loc dé rira, t, = 0.35(gi0)
Vo - tdc dO loc & ché dd binh thuong, theo TCVN 33:1985 thi V,, =10 -
15m/s.Ta chon V, =10 (m/s)
Do vay:
F= 350
24x10 3.6x15x0.1 1x0.35x10

1.52 (m?

Vay dudng kinh cla b€ loc ap luc la:

D, - \/4xF _ \/4x1.52 - 1.39 (m).
3.14

Chon D, = 1.4m.
* RUfa 10c bang nudc:
Luu lugng nudc rlra cla ngin b€ 1oc:
qQ.=f,xW
trong do: f, - 1a di€n tich clla ngin loc, f, = 1.52 (m?)
W - cuong do nudc rira loc, theo TCVN 33:1985 thi W = 14 — 16 (I/s.m?) ta
chon W =16 (I/s.m?).
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Do dé: q, = 1.52 x 16 = 24.32 (I/s) = 0.02432 (m*/s) = 87.55 (m’/h)
Ta c6 van téc nudc chdy trong dng dan nudc rira 1oc chon 1a:V = 2 (m/s)
Suy ra dudng kinh ng dan nudc ria loc la:
D, =
Trong dé: q. - Iuu lugng nudc rita b€ 1oc, q, = 0.02432 (m?/s)
V - van téc nudc chdy trong 6ng dan nuéc ria loc, V = 2 (m/s)

Nén: D, = /% = 0.125 (m) = 125 (mm). ta chon D, = 125 (mm).
XJ.

Chon D, = 125 (mm), dan dng phan ph&i nudc rtra 10c cé cidc Ong nhanh va Ong
chinh b6 tri theo hinh xuong ca. Ciac 6ng nhanh dat cach nhau 300 mm (Quy
pham 250 - 300), do dé s© luong Ong nhanh trén 1 6ng phan phdi chinh la:

njpo b 02
0.3

trong do: 1. - 1a chi@u dai 6ng phan phoi khi chinh, 1. = 1.4m
0.2 - 1a tdng khodng céch tlr tim Ong nhanh dén cic mép ngoai clia éng chinh.
0.3 - 12 khodng cach gilta 2 6ng nhanh.

1

Do dé: n,/2 = 14 02, _4 (6ng)
Luu luong nudc dan trén 1 6ng nhanh :
= 4

I = 5x2 ]
trong dé: q, - 1a luu luwong nudc cung cap dé rira loc, q, = 0.02432 (m?/s)
do dé: q, = 002432 _ 0.002432 (m?/s)

’5x2

Puong kinh Ong nhanh:

d, =

Trong dé: q, = 0.002432 (m?/s)
V. - van tdc nudc trong Ong nhanh, V, = 2 (m/s)
Suy ra: d, = | 7V002432_ § 0394 (m) =39.4 (mm).
2x3.14

Chon d, = 40 mm.
Chi€u dai mOi dng nhanh dudc xic dinh nhu sau:

+ Ong di qua tdm b&: L, = 550 mm.

+ Ong cdch Ong trung tAm 300 mm: L, = 450 mm

+ Ong cach Ong trung tAm 600 mm: L; = 180 mm
Vay tong chi€u dai cQa cic Ong nhanh la:

L = 2xL,+4xL,+4xL;

= 2x550+4x450+4x180 = 3620 mm.
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Chon t6ng dién tich cic 16 phan phdi nuéc bang 35% dién tich ti€t dién éng
chinh. Chon dudng kinh 16 khoan la: d, = 0.012 (m), (Quy pham cho phép d, =
0.01 — 0.012 m) . Ta c¢6 di€n tich cia 110 :

_3.14x0.012°

fi= =0.000113 (m?).

Chon hé s6 khoan 10 la: Ky = 0.35 ta c6 tong dién tich 10:

fi= 0.35x
Trong dé: d. — 1a duong kinh éng chinh, d. = 0.14 (m)

2

f,= 0.35x % = 0.005385 (m?)
Téng sO 10:
_ 0.005385
~0.000113 )
Vay khodng ciach trung binh gilra cic 16 khoan trén mOt ong nhanh la:

E= 3620 75 (mm).
48

n = = 48 (10).

Céc 16 khoan duodc bé tri thanh hai hang so le nhau va nghiéng mdt géc 45° so
v6i phuong nam ngang.

Chon 6ng dan nudc rita loc tu tram bom cap 2 sang 1a 1 dng va dudng kinh
Ong dan la 125 (mm)

Chon duong kinh 6ng dan nudc 1oc & b€ loc bang v6i dudng kinh dng dan
nuéc rta loc va bang 125 mm.

Puodng kinh 6ng xa nudc rita 1oc bang v6i dudng kinh dng dan nudc rira
loc bang 125 mm.

* C&u tao 18p s6i dG nhu sau:

d=20 40 mm, day 100 (mm)

d=10 20 mm, day 100 (mm)

d=5 10 mm, day 100 (mm)

d=2 5mm, day 50 (mm)

Téng cOng : day 350 (mm).

Trong b€ loc ap luc chon cat thach anh ¢6 ¢& hat dg = 0.7 - 0.8 (mm) c¢6 hé s6
khong dong nhat K = 2.0 - 2.2, chiéu day 18p cit 10c nam trong khoang 0.7 -
0.8 (m). Chon chi€u day 16p vat liéu loc 0.8m.

Chiéu cao bé& loc ap luc : H=h, +h,+h; +h,

Trong dé :

h, - 1a chi€u cao 16p d& k€ ca dan dé chup loc, h, = 0.35 + 0.005 = 0.355 (m)
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h, - 1a chiu cao 16p vat liéu loc (18p cat thach anh), h; = 0.8 (m)
h; - 1 chi€u cao 16p nuéc , h, = 1.0 (m), (theo qui pham h, =0.8 1.8 m)
h, -1a chi@u cao du phong, hs = 0.3 (m).

=> H=0.355+ 0.8 + 1.0 + 0.3 = 2.955(m). Chon H = 2.5 (m).
D€ phan phdi nuéc vio bé 10c va thu nudc rua loc, ta thi€t k€ cac mang thu
c6 dang phéu va dugc 1am bang thép. Phéu thu nuéc rira loc dugc véi ong
¢6 dudng kinh 125 mm dé dan nudc rta l1oc ra ngoai.
* Khodng cach tUr b& mat 16p cit 1oc dén mép tran clla mang thu tinh theo
cong thire:

h, =

trong d6: H - 1a chi@u cao 18p vat liéu loc, H = 0.8m
e - dO gian nd tuong doi ctia 16p vat liéu loc, chon e = 45%

0.8x45 025 = 0.61m.
100

* Céc trang bi khdc cUa b€ loc:

dodo: h,=

Trong bé& loc ap Iuc con trang bi thém Ong xa nudc loc dau, Ong nay c6 nhi€ém
vU xa@ nudc sau khi b€ mai rita 1oc. BGi vi sau khi rita b€ nudc loc ra chat
luong khong 6n dinh, 6ng nay duogc ndi truc ti€p véi 6ng dan nudc sach ra
khoi b€, trén dudng Ong xa nudc loc dau duoc 1ap van d€ ki€m tra. Va
duong kinh 6ng xa nudc loc dau 1a 125 mm.

Ong xa ki€t dudc gan & diy b€ loc nham xa kiét b€ khi b€ loc ¢é su ¢6 hoac
can sita chtra b€. Odng xa kiét c6 dudng kinh 160mm nam & san thu nudc sat
day bé.

* Nguyén Iy hoat ddng clia b€ loc ap luc:

Khi 10c: nu@c duge bom tir bé trung gian qua chup phan phoi vao b€ 10c, qua
18p vat liéu 1gc, 16p s6i dF, qua cédc chup 10c rOi roi xulng san thu va nudc sé dugc
dua vao mang 1udi phan phdi bang hé thOng Ong dan nudc. Khi ki€m tra chat
lugng nudc ra khoi b€ 1oc ma khong dat tiéu chudn cap nudc sinh hoat (thong
thuOng ki€m tra ham 1Ugng st sau 10c) thi ta ti€n hanh rlra b€ 1oc.

Khi rlra: nuéc rira sé dugc bom tlr bé chita nudc sach qua hé théng
phan phoi nuéc rtra loc (ciing 1a hé théng thu nudc loc ), qua 16p s6i d& va
16p vat liéu loc kéo theo cic can ban tran vao chup thu nudc rita 1oc, roi
duoc xa ra muong theo thé thdng phan phdi nudc 10c vio bé. Qua trinh rtra
duac ti€n hanh dén khi nuéc rira hét duc thi nglng rtra (thoi gian rira bang
nudc khodng 10 phit). Sau khi rtta nudc sau b€ lang lai dugc dua vao b€ dén
muc nudc thi€t k€ roi cho bé lam viéc.
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IV.3.5.1/ BOm nudc rUra loc:

Bom rlra 10c ¢6 cic thdng sO sau:
- Cuong do rualoc: 16 (I/s.m?)
- Dién tich b€ loc: 1.52 (m?)
- Luu luong nudc dung dé€ rira loc:
16 x 1.52 =24.32 (I/s) = 87.55 (m’/h) = 0.02432 (m’/s)
- Van téc nudc chay trong ong (18y bang van tdc nudc chdy trong Ong
dan nuéc rura) va bang 2 (m/s).
- Chiéu dai doan Ong tinh tU vi tri dat bom dén b€ loc 10 (m)
- Puodng kinh 6ng dan nudc : 125 mm
- Kh@i luong riéng clia nuGc & nhiét do lam viéc, =998 (kg/m°)

* Tinh cOt 4p can thi€t cla bom:

COt ap cla bom duodc xac dinh theo cong thikc:
Hyo..=H;, + H, + H;
Trong dé: H, - cOt 4p d€ khac phuc chi€u cao hinh hoc tinh tir ¢c6t muc nuéc
thap nhat trong b& chita dén mép mang thu nudc rua.
H, - la cOt 4p dé khac phuc t6n that trong b& 10¢ bao gdm t6n that qua I6p
sOi dd, ton that qua 16p vat liu loc va tén that 4p luc khi pha vo két cdu ban
dau cla 18p cat loc.
H; - cOt ap d€ khac phuc t6n that trén dudng Ong.
Taco:H, =2+ 0.5+2.26=4.76 (m)
Trong dé: 2 - 1a chi@u sdu 16p nudc thap nhat trong bé chita
0.5- 13 dd cao tlr I6p nudc trén cung clia b€ chita dén day bé loc.
2.26 - 1a chiu cao tinh tUr diy bé loc d€n mép mang tran.
Tacé: Hy = (ix1) + 5% x )
Trong d6: 1 - 1a doan 6ng d&n nudc rita loc tinh tir vi tri dat bom dén b€ loc,
1=10 (m)
i -13do doc thuy luc.
Ta c6 luu luong nudc can ding dé rita loc la: 24.32 (I/s), va v6i dudng kinh
6ng dan nudc rua loc D = 125 mm ta tra bang thuy luc suy ra: i = 0.023
Do vay : H; = 0.023 x 20 + 5%1(0.023 x 20) = 0.462 (m)
Ta co: H, =hy + hy,,
Trong do:
hy - 1a tOn that 4p luc qua 18p sOi dd.
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Taco:h;=022xLgx W
Ls - chi@u day 16p s6i d&, Ls = 0.35m
W - culng dO ruraloc, W = 15 (I/s.m?).
Do d6: hy =0.02x0.35x 15 =1.05 (m)
Tacohy, =(a+bxW).L.e
Trong dé: a,b - 1a hé sd véi kich thudc hat 1a 0.5-1mm. ta chon a = 0.7,
b =0.017
e - 12 dO gian nd@16p vat liéuloc, e = 45% = 0.45
L - chi@éu day I16p vat liéu loc, L = 0.8m
Do vay: hy, = (0.7 + 0.017 x 15) x 0.8 x 0.45 = 0.344 (m)
Suy ra: H,=1.05 + 0.344 = 1.394 (m)
Do dé ta c6:
H=H,+H,+H;=4.76 + 1.394 + 0.462 = 6.616 (m)

* Tinh cong sudt bom:

ta c6 cong sudt bom nuéc rira loc duoc xac dinh theo cong thuic sau:
N =

Trong dé: Q - luu lugng nudc bom, Q = 0.02432 (m’/s)
H -1a cOt 4p cla bom, H = 6.616 m

- 14 khi luong riéng clla nuGc & nhidt do lam viéc. =998 (kg/m’)
g =9.81(m/s%)

- 12 hi€u suat cabom, chon =80% = 0.8

6.616x0.02432x9.81x998

suy ra: N= =1.969 (kw), chon N = 2.0(kw)
1000x0.8

Vay ta chon bom nudc rira 10c ¢6 cac thong so sau:
Q, = 87.55 (m’/h), N = 2.0 (kw), cOt ap H=6.6 m, =80%.
IV.3.6/ BE chfa nuGc sach:
Ta c6 dung tich b& chlta nudc sach dugc xé4c dinh theo cong thifc sau:
Wbc = Wdh + ch3h + Wt
Trong dé: W, - Iuu luong nudc diung dé chilta chay trong 3 gi® clia khu dén
cu.

W, = qex3x36=q.xnx3x3.6
Véi: q. - luu luong nudc st dung cho 1 dam chay, q.= 10(1/s)
n - 1a s6 dam chay xdy ra dong thoi,n=1
do d6: W, =10x1x3x3.6 = 108 (m?)
W, - la luu luong nude st dung cho viéc tdy rta cac cong trinh trong tram xu
Iy.
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W, =10%Q, = 1.294 (m°)
Wa - 1a dung tich di€u hoa cla b& chlta nudc Ung véi thoi gian luu
nudc dé khir tring 1a 45 phiit (Theo quy pham t = 15 — 45 phiit)
350x30

60x24

Vay dung tich clia b€ chtta nudc sach:

Wie = Wa + W™ + W, =1.294 + 108 + 7.3 = 116.59 (m°>).
Chon W, =117 (m%), do dé kich thudc clia bé chira:

LxBxH=7.6mx7.0mx 2.2m.
Ta chon chi€u cao du phong 13 0.3m do dé chi€u cao téng cOng cla bé chita
la:2.2+0.3=2.5m
Vay kich thudc that cia bé chira la:

LxBxH=7.6mx7.0mx 2.5m.

7.3 (m?)

Suy ra Wy, =

IV.3.7/ Tram bGm cap II:

Ta c6 cong sudt cla tram bom cdp II:
Qrpcn = 1.06 X Q,q .

Trong dé: Q.. - 12 luu lUong tdng cOng clia khu dan cu
Q.a =315 (m’/ngd)
Suy ra: Qpcn = 1.06 x 315 = 333.9 (m’/ngd)
Cong suat cla 1 bom:

N =
Trong dé: - 1a khdi luong riéng clla nude, = 1(g/cm®) = 1(kG/dm®)
Q -laluu lugng cia bom, Q =13.92 (m*/h) = 3.87 (I/s)
H - cOt 4p cua bom, H = 45m

- 12 hiéu suat cla may bom, =80% =0.8
3.87x45x9.81x1

dovay: N = =2.14 (kw)
1000x0.8

Vay tram bom cap II ta dat bom céng tac, bom nudc rira 1oc, bom gi6 rira
loc. Trong do:

+ Bom cong tic: c6 1 bom lam vi€c va 1 bom du phong v6i cic s liéu:

Q, =13.92 (m*/h), H, = 45(m), N, = 2.14(kw), =80%

+ Bom nudc rtra loc:

Q, = 87.55 (m*/h), H, = 6.6 (m), N,, = 2.0(kw), =80%

PHAN I: THOAT NU'QC.
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PHAN A: MANG LUOT THOAT NUOC.
GIOUI THIEAU

Thoat nudc 13 moOt td hop cic thiét bi, cong trinh kY thudt va cic phuong
tién dé thu nudc thai tai noi hinh thanh , v@n chuy€n dén cic cong trinh lam
sach , khU trung va xa nudc thdi di 1am sach ra ngudn ti€p nhan.

Tuy thudc phuong thitc van chuy€n céc loai nudc thai, ta phan biét cic
hé théng thoat nudc sau:

- Hé théng thoat nudc chung: 1a hé thdng trong dé tat ca cac loai nudc
thai duoc dan, v@n chuy€n trong ciing mOt mang 1udi téi tram xt 1y hoac xa
ra ngudn .

- Hé théng thoat nudc riéng: 1a hé théng trong dé tumg loai nudc thai
riéng biét chtta cic chat ban dac tinh khac nhau , dwgc dan va vén chuyén
theo cic mang ludi thoat nudc doc lap.

A.1./ THOAUT NOOUC KHU DAAN CcO
* X4c dinh luu Iugng nudc thdi sinh hoat:

Theo s0 li€u tinh toan & phan cap nudc ta c6 Q",.. = 9.58 (m*/h). Luu luong
nudc thai sinh hoat dugc tinh bang 80% luu luong cap nudc cla gid dung
nudc 16n nhat.

Suy ra: Q¥ =9.58 x 80% = 7.66 (m°/h)
Luong nuéc thdi cila mOt nguoi dan trong gi® ding nudc 16n nhat la:

0" 766

Qunai = =S8 0.01508 (m*/nguoi.h) = 15.08 (I/ngudi.h)

Trong dé:
N: s6 dan cia KDC, N = 508 (nguoi).
Qhai . =7.66 (m*/h)

+ Poan cOng GI — G5
- Luu luong doc tuy€n G/ — G5 thu nudc thai sinh hoat tlr tda nha 5
tang c6 91 nguoi.
Qgi-65s=91/2 x 15.08 = 686.14 (I/h) = 0.1906 (1/s)

Trong dé:
91/2: 1/2 s6 dan sdng trong chung cu 5 tang, nguoi.

15.08: luu luong nudc thai clia gid dung nudc 16n nhat, I/nguodi.h
+ Poan cOng G20 — G5
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- Luu luong doc tuy€n G20 — G5 thu nudc thai sinh hoat tur toa nha 5
tang c6 91 nguoi.
Qa2 cs= 91/2 x 15.08 = 686.14 (I/h) = 0.1906 (I/s)
Trong doé:

91/2: 1/2 s6 dan sdng trong chung cu 5 tang, nguoi.

15.08: luu luong nudc thdi cUa gid ding nudc 16n nhat, I/nguodi.h
+ Poan cOng G5 - G6
- Luuluong doc tuy€n G5 — G6:
Qas-66= Qa1-65s + Qac20-6s
= 0.1906 + 0.1906 = 0.3812 (I/s))
+ Poan cOng G15 - G6
- Luu luong doc tuyén GI5 — G6 thu nudc thai sinh hoat tr chung cu
9 tang c6 163 nguoi.
Qcis-ce=163/2 x 15.08 = 1229.02 (I/h) = 0.3414 (I/s)
Trong doé:

163/2: 1/2 s6 dan sOng trong chung cu 9 tang, nguoi.

15.08: luu luong nudc thai cla gi® dung nudc 16n nhat, I/ngudi.h
+ Poan cbng G6 — G7
- Luuluong doc tuyén G6 — G7:
QGG—G7 = QGS—G6 + QGIS—G6
=0.3812 + 0.3414 = 0.7226 (I/s)
+ Poan cOng G21 - G7
- Luu luong doc tuy@n G2/ — G7 thu nudc thdi sinh hoat tlr trung tim
thuong mai cé6 1000 lwot nguoi/day.
Qc21-c7=10x80%/13 = 0.6154 (m*/h) = 0.1709 (I/s)
Trong dé:
10: luong nudc cap cho trung tim thuong mai trong ngay, m>.
80%: phan tram luong nudc thai tinh theo luong nudc cap.
13: sO gi® hoat ddng cla trung tAm thuong mai trong ngay.
+ Poan cOng G7 -G8
- Luuluong doc tuyén G7 — G8:

Qcs-c6= Qcs-c7 + Qe21-67
=0.7226 + 0.1709 = 0.8935 (I/s)
+ Poan cbng G16 -GS
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- Luu luong doc tuy€n G/5 — G6 thu nudc thai sinh hoat tir chung cu
9 tang c6 163 nguoi.
Qqgis-ge=163/2 x 15.08 = 1229.02 (I/h) = 0.3414 (1/s)
Trong doé:

163/2: 1/2 s6 dan s6ng trong chung cu 9 tang, nguoi.

15.08: luu luong nudc thdi cla gi® dung nudc 16n nhat,
I/nguoi.h
+ Poan cOng G8 — G9
- Luuluong doc tuy€n G8 — G9:
QGS—G9= QG7—G8 + QG16—G8
=0.8935 + 0.3414 = 1.2349 (I/s)
+ Poan cbng G19 - G9
- Luu luong doc tuy€n G/ — G5 thu nudc thai sinh hoat tlr tda nha 5
tang c6 91 nguoi.
Qgi-¢5=91/2 x 15.08 = 686.14 (1/h) = 0.1906 (I/s)
Trong doé:

91/2: 1/2 s6 dan sOng trong chung cu 5 tang, nguoi.

15.08: luu luong nudc thdi cla gid ding nudc 16n nhat, I/ngudi.h
+ Poan cong G9 - Gl1
- Luuluong doc tuy€n G9- GI1:
Qco-c11= Qas-co + Qcro-co
=1.2349+ 0.1906 = 1.4255 (I/s)
+ Poan cong G17 - G18
- Luu luong doc tuy€n GI5 — G6 thu nudc thai sinh hoat tir chung cu
9 tang c6 163 nguoi.
Qgis-ge=163/2 x 15.08 = 1229.02 (I/h) = 0.3414 (1/s)
Trong doé:

163/2: 1/2 6 dan sOng trong chung cu 9 tang, nguoi.

15.08: luu luong nudc thdi clia gi® dung nudc 16n nhat,
I/nguoi.h
+ Poan cOng G18-Gl1
- Luuluong doc tuyén GI/8 - Gl1:
QGIS—GII = QG17—G18 + QGIS
=0.3414 + 0.3414 = 0.6828 (I/s)
+ Poan cbng GI12-GI3
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- Luuluong doc tuy€n GI2 - GI13:
Qcii-c13= Qoo_ci1 + Qeis_cu + Ga
= 1.4255+ 0.6828 + 3.461 = 5.569 (I/s)
+ Doan cOng G13 - Gl4
- Luuluong doc tuy€n G13 — G14:
QG13—G14 = QGll—G13 + QG13
=5.569 + 0.1906 = 5.76 (I/s)
+ Poan cOng G14 — CX
- Luuluong doc tuyén G4 — CX:
QG14—CX = QG13—G14
=5.76 (I/s)
Vi Qax = 2.2989 (I/s), quéa nhO nén ta chon 6ng dan nudc thai bang nhua (PVC)
c6 duodng kinh D = 200mm (TrU cac doan 6ng 12-13, 13-14, 14-CX) va dd doc
dat cong chon theo dO doc t6i thi€u i = 0.05 (‘Thoat nudc’ — PGS, TS. Hoang
Vin Hué - TS. Tran Puc Ha, Nha Xudt Ban Khoa Hoc Ky Thuat — Ha NOi
2001)
SO liéu duoc dua vao bang sau:

Tén doan 6ng Chiéu dai (m) Luu lugng (I/s) | DuGng kinh (mm)

G1-G5 46.5 0.1906 200
G20-GS5S 14.5 0.1906 200

G5-Go6 5 0.3812 200
G15-Go6 6 0.3414 200

G6 - G7 11 0.7226 200
G21-G7 5 0.1709 200

G7 -G8 12.6 0.8935 200
G16 -G8 6 0.3414 200

G8-G9 13.3 1.2349 200
G19-G9 16 0.1906 200
GI9 -Gl11 24.2 1.4255 200
G17 - G18 19.5 0.3414 200
G18 - Gl11 12 0.6828 200
G12-G13 16.3 5.57 300
G13-G14 4 5.76 300
G14 - CX 30 5.76 300

A.2./ THOAT NUGC MUA
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PE xic dinh luu Iuong tinh toan clla nudc mua can gidi quyét hai nhiém

vu
- Xéc dinh luu luong nudc mua roi xuéng.
- X4c dinh luu lvong nuwdc mua trong tung dot.

Nhiém vu thtt nhat dugc gidi quy€t trén co s& phan tich nhiing s liéu co
ban vé vu luong va nhiing thong s 1y hoc clla mua : cuong do , thoi gian ,
tan suat va chu ky.

Nhiém vu th(t hai xac dinh nhiing théng s6 tinh toin : cudng dd gidi han
va thoi gian kéo dai trdn mua , nhi€m vu nay gém ca viéc xac dinh cac di€u
ki€n nudc chdy trén mat phu.

- Thoi gian mua : 1a thoi gian kéo dai cla mOt trédn mua , tinh bang gidy
hay bang phit

- Cuong dd mua : 13 luong nudc mua roi xudng tinh trén don vi dién
tich trong dom vi th@i gian

- Pac di€m cha dong chdy nudc mua la tdp trung nudc tao thanh dong
chdy, luu luong nuéc mua chdy trong mang 1udi thoat nudc mua dan dan
ting 1én d€ dat dé€n luu luong tinh toan

I. Cong Thuc Tinh Toén

Luu luong dung d€ tinh toan thoat nudc mua dudc xac dinh theo cong

thire
Q«=q F (Vs)
Trong doé:
q:cuong dd mua (Vs.ha)
F : dién tich lIuu vuci thoat nwédc mua (ha)
: hé s dong chady

O day ta tinh theo phuong phap cudng dd giéi han : theo phuong phap
nay khi tinh toin nuéc mua ngudi ta gia thi€t rang , thoi gian mua chinh bang
thdi gian d& nudc mua tir di€m xa nhat trong Iuu vuc chdy dén ti€t dién tinh
toan.

Nhu vay thoi gian mua tinh toin chinh la thGi gian tap trung nudc mua
tr di€m xa nhat dé€n ti€t dién tinh toan.

[.1./ Thbgi gian moa tinh toaun
Thoi gian mua tinh toan duoc xic dinh bang cong thirc
Te=ta+t.+1t,
Trong doé:
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- t,, : thoi gian tap trung nUGc mua trén b& mat tir di€m xa nhat
dé€n ranh, phu thudc vao kich thudc dia hinh luu vue, cudng do mua va loai
mat phu.

- t, : thOi gian nudc chdy trong ranh.
t. =1.251./v, (s)

1,,v,: chi€u dai, v@n tdc nudc mua chdy & cudi rinh
hé s6 1.25 tinh dén su ting dan van téc clia dong chdy nudc mua tu lic
v, = 0 dén lic dat dugc van tdc & cudi ranh.

- t, : thoi gian nuGc chdy trong cOng d€n ti€t dién tinh toan.
t.=M 1,/v, (s)
G day:1,, v, chi€u dai, van tdc nudc chdy trong cdng
M hé s tinh dén su chdm tré cla dong chay nudc mua va
duoc 1ay nhu sau:
M = 2 khi dia hinh thodt nudc mua bang phang.
M =1.2 khi dia hinh cta luu vuc thoat nuéc mua doc .
1.2./ CuOng d6 mua;
Cudng d0 mua x4c dinh theo cong thurc:
[(20 b)"g,, (1 ClgP)]
(t D)

(1/s.ha)

Trong do:
n, C, b: nhitng dai luong phu thudéc dac di€m khi hdu cla timg
viing, khu vuc thanh phd H6 Chi Minh cé: n = 1.075, C = 0.2286, b = 28.53.
Q2 :cuong dO mua Ung vOi thoi gian mua 20 phiit cUa trdn mua
¢6 chu ky lap lai mOt 1an trong nim, q,, = 302.4 (I/s).
P  :chu ky lap lai tr&n mua tinh toan bang khodng thdi gian
xuat hi€n mot tradn mua vuot qua cudng do tinh toan, P = 1 (niim )
T :thGi gian mua tinh toan duoc xac dinh theo cong thirc trén
1.3./ Hé sO dong chdy
Hé s6 dong chdy la ti sO gilta lugng nudc chdy vao mang 1udi thoit nudc
mua so vGi lugng nudc mua roi xudng.
q.
q,
Trong doé:
q: » q. : luong nwdc mura roi trén dién tich 1 ha va luong nude
mua chdy vao mang luéi thoat nudc mua tir 1 hecta ay.
Hé s6 dong chay phu thudc vao tinh chat, ddc ddc bé mat phu, cudng
d0 mua, thoi gian mua va dudc xac dinh theo cong thukc.
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= Zop X q"2 x 1
Trong doé:
q : cuwong do mua (I/s.ha)
t: thOi gian mua (phiit)
Z :h@ s6 mat ph trung binh cla toan luu vue, dé 1a dai luong
trung binh cGa hé s Z ( dac trung cho tinh chat b& mat phu) va dién tich bé
mat.

Dién tich cac loai mat phu trong khu dan cu: mai nha 50%, mat phu atphan
40%, mat c0 10%.

Ngoai ra ta ciing c6 th€ tinh  theo , theo cong thic sau:

100
Trong dé:
U,, U,, Us: phan trim mat pha clia: mai nha, atphan va co.
s 2, 3:h@sd dong chdy phu thudc vao tinh chat mat phu, clla mai

nha | =0.95, cla mat pht atphan , =0.95 vaclUamatcd , =0.1
Véy: § 50x0.95 4(1)38.95 10x0.1 0.865

Xac dinh hé s6 dong chdy

Loai mat phu Dién tich (%)

Mai nha 50 0.95

Mat phu bang da dim 0 0.6

Mat dat 0 0.2

Mat phu atphan 40 0.95

Mat c6 10 0.1
I1./ Xac dinh luu luQng :

Gia st ta c6 ban do phan vung khi tuong va véi khu din cu ta c6 cic s6
li€u sau
n =1.075
Q0 =302.4 Vs
C =0.2286
b =28.53
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dodi véi khu dan cu ta 18y cuong dd mua véi chu ky tran cdng P=1
Cu0Ong d0 mua:
[(20 28.53)'°°302.4(1 0.2286.1g1)]
(t 28.53)'7

(20 28.53)"q,, (20 28.53)'" 3024  19635.54
(r 28.53)" (r 28.53)"7 (r 28.53)"

Thoi gian mua : t, = t,, +t, + t,
Vi bén trong ti€u khu cé hé thdng thoit nudc mua nén ta 1ay
t,,= 5 phut.
o day t, =0 vi trong ti€u khu khéong c6 rinh thoit nudc mua

t, M—

& day dia hinh vGi dO déc rat bé nén ta 1ay M=2

l521—0

0
+ Poan cOng 1 —2
Véi d6 doc doc dudng nhé nén ta du ki€n nudc chdy véi van tdc
V,=0.7 m/s , chi€u dai l, =20 m

A 2
Vay ¢, 20—(; 50giay 0.83 phait.
=>t, =5 + 0.83 = 5.83 phit.
19635.54
(28.53 5.38)'"7

Dién tich phuc vu doc tuy€n 1a 14 0.02 ha
=>Q.,=q.F. 4 =438.31x0.02x 0.865 =7.58 (I/s)

438.31(1/ s.ha)

+ Doan cOng 2 - 3:
Vi d6 déc doc dudng nho nén ta du ki€én nudc chdy vGi van toéc V, =0.8 m/s
, chi@u dai l,=15m

vay i, 2% 37.5giay 0.63 phit.

Thoi gian mua tinh toan:
=>t, =5+ (0.83 + 0.63) = 6.46 phit.
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Dién tich phuc vu doc tuy€n 2a bang 0.035 ha, con dién tich dong chdy chuyén
qua tur doan 1 -2 12 0.02 ha.
Téng dién tich 1a: 0.02 + 0.035 = 0.055 ha.
Luu luong tinh toan
19635.54 F 0.865 16984.74 F
0,5 qF. , . .
(r 28.53) (r 28.53)

16984.74 0.055
20.45(1/ s
2 5 (5 0.83 0.63 28.53)"7 t/9)

+Doan cOng 3-4:
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan cdng 1,=25 m
Theoi gian nudc chdy trong cOng bang:
t, 23—2 62.5gidy 1.04 phut.
Thoi gian mua tinh toan:
=>t, =5+ (1.46 + 1.04) = 7.5 phiit.
Dién tich phuc vu doc tuy€n 2a bang 0.035 ha, con di€n tich dong chdy chuyén
qua tur doan 2 - 3 12 0.055 ha.
T&ng dién tich 1a: 0.055 + 0.035 = 0.09 ha.
Luu luong tinh toan:
16984.74 0.09

Qx5 (7.5 28.53)""
+ Poan cOng 4 -5 :
Lay tdéc dd V, =0.8 (m/s). Chi€u dai doan cOng l,= 20m
Thoi gian nuGc chdy trong cOng bang:

32.43(1/s)

t 2% 50gidy 0.83 phit.

ThGi gian mua tinh toan:
=>t, =5+ (2.5 + 0.83) = 8.33 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.04 ha, con dién tich dong chdy chuyén
qua tur doan 3 — 412 0.09 ha.
Téng dién tich 1a: 0.04 + 0.09 = 0.13 ha.

Luu luong tinh toan:

16984.74 0.13
Q4 5

(8.33 28.53)""

45.70(1/ s)

Trang 93



PHAN A: MANG LUGT THOAT NUGC

+ Poan cOng 5-6 :
Lay téc do V, =0.8 (m/s). Chi€u dai doan cOng l,=25m
Thoi gian nuGc chdy trong cOng bang:

t, 2% 62.5gidy 1.04 phut.

Thoi gian mua tinh toan:
=>t, =5+ (3.33 + 1.04) = 9.37 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.04 ha, con dién tich dong chdy chuy€n
qua tu doan 4 - 512 0.13 ha.
T&ng dién tich 1a: 0.04 + 0.13 = 0.17 ha.

Luu luong tinh toan:

16984.74 0.17
Os 6

(9.37 28.53)'7

58.01(1/s)

+ Doan cOng 6 - 7:
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan cOng 1,= 42m
Thoi gian nudc chdy trong cOng bang:
f, 2% 107.5giay 1.79 phit.
ThGi gian muUa tinh toan:
=>t, =5+ (4.37 + 1.79) = 11.16 phut.
Dién tich phuc vu doc tuyén 2a bang 0.135 ha, con di€n tich dong chdy
chuy€n qua tir doan 5 - 6 1 0.17 ha.
T&ng dién tich la: 0.135 + 0.17 = 0.305 ha.

Luu luong tinh toan:
0 16984.74 0.305
(1116 28.53)1"
+ Poan cOng 7 - 8:
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan cOng 1,= 40m
Thoi gian nuGc chdy trong cOng bang:

99.03(1/s)

t, 2% 100giay 1.67 phiit.

ThoOi gian mua tinh to4n:
=>t, =5+ (6.16 + 1.67) =12.83 phat.
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Dién tich phuc vu doc tuyén 2a bang 0.135 ha, con di€n tich dong chdy
chuy@n qua tUr doan 6 — 7 1a 0.305 ha.
Téng dién tich 1a: 0.135 + 0.305 = 0.44 ha.

Luu luong tinh toan:
16984.74 0.44
Qs o (12.83 28.53)""

+ Poan cOng 8 - 9:

Lay tdc dd V, =0.8 (m/s). Chi€u dai doan cOng 1,= 40m

Thoi gian nudc chdy trong cOng bang:

t, 2% 100gidy 1.67 phit.

136.68(1/s)

ThGi gian muUa tinh toan:
=>t, =5+ (7.83 + 1.67) = 14.5 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.14 ha, con dién tich dong chdy chuy€n
qua tu doan 7 — 8 12 0.44 ha.
T&ng dién tich la: 0.14 + 0.44 = 0.58 ha.

Luu luong tinh toan:
0 16984.74 0.58
>° (145 28.53)17
+ Poan cOng 10 - 11:
Lay toéc dd V, =0.8 (m/s). Chi€u dai doan cdng l,= 15m
Thoi gian nuGc chdy trong cOng bang:

t, 2% 37.5giay 0.625 phit.

172.66(1/ s)

ThGi gian mua tinh toan:
=>t, = 5 + 0.625 = 5.625 phuit.
Dién tich phuc vu doc tuy€n 9a bang 0.05 ha
Luu luong tinh toan:
16984.74 0.05
*° (5625 28.53)"7
+ Poan cOng 11 - 12 :
Lay toéc dd V, =0.8 (m/s). Chi€u dai doan cdng 1,= 20m
Thoi gian nuGc chdy trong cOng bang:

t 2% 50gidy 0.83 phut.

19.08(1/s)

ThGi gian mua tinh toan:
=>t, =5+ (0.625 + 0.83) = 6.46 phut.

Trang 95



PHAN A: MANG LUGT THOAT NUGC

Dién tich phuc vu doc tuy€n 2a bang 0.07 ha, con dién tich dong chdy chuy&n
qua tur doan 10 - 11 1a 0.05 ha.
Téng di€n tich 1a: 0.07 + 0.05 = 0.12 ha.
Luu luong tinh toan:
16984.74 0.12
Cu e (6.46 28.53)"7
+ Poan cOng 12-13 :
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan céng 1,=7 m .
Thoi gian nudc chdy trong cOng bang:

44.62(1/s)

t, 2% 17.5giay  0.29 phit.

ThGi gian muUa tinh toan:
=>t, =5+ (1.46 + 0.29) = 6.75 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.07 ha, con dién tich dong chdy chuy€n
qua tur doan 11 - 1212 0.12 ha.
T&ng dién tich 1a: 0.07 + 0.12 = 0.19 ha.

Luu luong tinh toan:
16984.74 0.19
Qll 12

(6.75 28.53)17 70.02(1/ s)

+ Poan cOng 13 — 14
V6i dd ddc doc dudng nhoé nén ta du ki€n nudc chdy véi van tdc
V,=0.8 m/s , chi€u dai l,=17.5m

vay ¢, 2% 43.75giay 0.73 phit.
=>t, =5+ (1.75 + 0.73) = 7.48 phut.

19635.54
(28.53 7.48)"7
Dién tich phuc vu doc tuy€n 2a bang 0.08 ha, con dién tich dong chdy chuy€n
qua tur doan 12 - 1312 0.19 ha.
Téng dién tich 1a: 0.08 + 0.19 = 0.27 ha.

416.76(1/ s.ha)

=>Q..=q.F. 4, =416.76 x 0.27 x 0.865 = 97.33 (I/s)

+ Poan cOng 14 - 15:
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V@i d6 déc doc dudng nho nén ta du kién nudc chdy vGi van toc V, =0.8 m/s
, chi@u dai l, =15 m
vay ¢, 2% 37.5giay 0.63 phit.
=>t, =5+ (2.48 + 0.63) = 8.11 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.09 ha, con dién tich dong chdy chuyén
qua tur doan 13 - 14 12 0.27 ha.
Téng dién tich 1a: 0.09 + 0.27 = 0.36 ha.

Luu luong tinh toan

1963554 F 0.865 16984.74 F
0,; qF. ,

(r 28.53)" (r 28.53)"

16984.74 0.36

Qua s (8.11 28.53)107

127.38(1/ s)

+Doan cbng 15 - 16 :
Lay téc dd V, =0.8 (m/s). Chi€u dai doan cdng 1,=18 m
Theoi gian nudc chdy trong cOng bang:
t, 2;—88 45giay 0.75phut.
Thoi gian mua tinh toan:
=>t, =5+ (3.11 + 0.75) = 8.86 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.03 ha, con dién tich dong chdy chuyén
qua tur doan 14 — 1512 0.36 ha.
TOng di€n tich 1a: 0.03 + 0.36 = 0.39 ha.

Luu luong tinh toan:
16984.74 0.39

Cis 1 (8.86 28.53)""
+ Poan cOng 16 - 17 :
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan cong 1,= 13m
Thoi gian nudc chdy trong cOng bang:

t, 2% 32.5gidy 0.54 phiit.

135.02(1/ 5)

ThGi gian muUa tinh toan:
=>t, =5 +(3.86 + 0.54) = 9.4 phiit.
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Dién tich phuc vu doc tuy€n 2a bang 0.04 ha, con dién tich dong chdy chuy&n
qua tur doan 15 - 16 12 0.39 ha.
Téng di€n tich 1a: 0.04 + 0.39 = 0.43 ha.

Luu luong tinh toan:
16984.74 0.43

6 94 2853 146.60(1/ s)

+ Poan cOng 18 - 19 :
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan cdng l,= 15m
Thoi gian nudc chdy trong cOng bang:

t, 2% 37.5gidy 0.625 phuit.
Thoi gian mua tinh toan:
=>t, = 5 + 0.625 = 5.625 phuit.
Dién tich phuc vu doc tuy€n 5a bang 0.11 ha
Luu luong tinh toan:
16984.74 0.11
Os (5.625 28.53)""

41.98(1/s)

+ Doan cOng 19 - 20:
Lay téc dd V, =0.8 (m/s). Chi€u dai doan cdng l,= 16m
Thoi gian nuGc chdy trong cOng bang:
t, 2(1)_68 40giay 0.67 phit.
ThGi gian mua tinh toan:
=>t, =5+ (0.625 + 0.67) = 6.3 phuit.
Dién tich phuc vu doc tuy€n 2a bang 0.12 ha, con dién tich dong chdy chuy€n
qua tur doan 19 - 20 12 0.11 ha.
Téng dién tich 1a: 0.12 + 0.11 = 0.23 ha.

Luu luong tinh toan:
16984.74 0.23
Os (6.3 28.53)"”
+ Poan cOng 21 - 20:
Lay tdéc dd V, =0.8 (m/s). Chi€u dai doan cdng 1,=22m
Thoi gian nudc chdy trong cOng bang:

85.94(1/s)
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22 ,

Thoi gian mua tinh to4n:
=> t, = 5 + 0.92 = 5.92 phit.
Dién tich phuc vu doc tuy€n 7a bang 0.05 ha
Luu luong tinh toan:
16984.74 0.05
Qs o (5.92 28.53)""
+ Poan cOng 20 - 17:
Lay tdéc dd V, =0.8 (m/s). Chi€u dai doan cdng l,= 17m
Q2017 = Q920 + Q221 = 85.49 + 18.90 = 104.39 (I/s)

18.90(1/s)

+ Poan cOng 17 - 22:
Lay toéc dd V, =0.8 (m/s). Chi€u dai doan cdng l,= 25m
Q1722 = Q017 + Qu6.17 = 104.39 + 146.6 = 250.99 (I/s)
+ Poan cOng 22 - 23 :
Lay tdéc dd V, =0.8 (m/s). Chi€u dai doan cOng 1,= 8Sm
Q1722 = Q2223 = 250.99 (I/s).

+ Poan cOng 23 -9 :
Lay tdc dd V, =0.8 (m/s). Chi€u dai doan céng 1,=7m
Théi gian nudc chdy trong cOng bang:

2 7 A ,

o8 17.5gidy 0.29 phut

ThGi gian muUa tinh toan:
te =5+ 0.29 = 5.29 phut

Dién tich phuc vu doc tuy€n 2b bang 0.11ha.

Luu luong tinh toan:

16984.74 0.11
¢ (529 28.53)"7

Q23_9 = Q + Q22_23 = 42.42 + 250.99 = 293.41 (l/S)

Ly

42.42(115)

+Doan cbng 9-CX :
Chi€u dai d0an cong I, = 30m.
Q9-CX = Qs_g + Q23_9 = 172.66 + 293.41 = 466-07 (l/S)
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K&t qua tinh toan thly luc mang Iudi thoit nuwéc mua dudc téng két lai theo

bang sau:
Poan | Luulugng | Pudng | Chiéu Vantdc | PO day | PO doc
Ong (I/s) kinh | dai (m) (m/s) (h/D) i%
(mm)

1-2 7.58 300 20 0.78 0.2 1
2-3 20.45 300 15 0.81 0.4 0.5
3-4 32.43 300 25 0.75 0.6 0.3
4-5 45.70 300 20 0.79 0.75 0.3
5-6 58.01 300 25 0.91 0.85 0.4
6-7 99.03 400 42 0.96 0.75 0.3
7-8 136.68 400 40 1.35 0.75 0.6
8§-9 172.66 400 40 1.45 0.9 0.7
10-11 19.08 300 15 0.81 0.4 0.5
11-12 44.62 300 20 0.79 0.75 0.3
12-13 70.02 300 7 1.21 0.8 0.7
13-14 97.33 400 17.5 0.96 0.75 0.3
14 -15 127.38 400 15 1.11 0.85 04
15-16 135.02 600 18 1.05 0.45 0.3
16 -17 146.60 600 13 0.94 0.55 0.2
18-19 41.98 300 15 0.78 0.7 0.3
19-20 85.94 300 16 1.28 0.9 0.8
21-20 18.90 300 22 0.83 0.35 0.6
20-17 104.39 400 17 1.09 0.7 0.4
17 -22 250.99 600 25 1.03 0.8 0.2
22-23 250.99 600 8 1.03 0.8 0.2
23-9 293.41 800 7 0.85 0.65 0.1
9-CX 466.07 800 30 1.22 0.7 0.2

PHAN B: XU’ LY NUO C THAL

Nudc thai sinh hoat cla KDC duoc tach riéng 1am hai phan:

+ Phan 1: bao gdm nudc den (nudc thai chita phan, nude tiéu tir khu
v€ sinh) va nudc thdi chta ddu m3, nudc phé thai thuc phdm tU nha b€p, nudc
rla chén bat. Loai nu@c thdi nay chla céc loai vi khudn giy bénh va c6 ham lugng
chat dinh duGng cao. Phan nudc nay di vao b€ tu hoai d€ dugc x(r ly so bl trude
khi thdi vao hé thOng thoit nuGc ban.
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+ Phan 2: bao gdm nudc thai tir cac thi€t bi vé sinh nhu bon tam,
chdu giat, chdu rtta mat. Loai nudc thai nay chll y€u chitta chat 1o Iimg va
cac chat tay rua. Phan nuéc nay di thang vao hé théng thoat nudc ban.

1/THONG SO THIET KE
Chat lugng nudc thai sau khi qua b€ tu hoai hai ngin (phan 1) hoa trOn véi
nudc thdi phan 2 c6 thdng s6 dugc cho trong bang dudi day:

Cic chi tiéu. NOong do ban | NOng do sau. Hi€u qUa xu ly,
dau. %.
Chat ran 10| 344 (mgl) 202.02 (mg/l) 40
ltng
BOD; 350 (mg/l) 286.2(mg/) 18.23
Ph 6,8 6,8 -
T°C 25°C 25°C -
coliform 7.10" (Ny/100ml) | 7.10° (N,/100ml) 90

Thoi gian luu nuGe trong ham tu hoai 1a hai ngay. Thoi gian xa bun trong ham tu hoai 1a tir 6 — 12 thang.

Nudc thai sau khi dugc trén chung duoc dan vé hé théng xu 1y nudc
thai chung cla KDC.
Tiéu chudn xa thadi vao ngudn loai B 1a:
TSS < 100 (mg/l).
BODs < 50 (mg/1)
ph: 5,5-9,0
Nhiét d6 < 40°C
Luu luong nudc thdi sinh hoat trung binh trong mot ngay dém duogc
tinh bang 80% luong nudc cap.
Thé théng xU 1y nudc thai sinh hoat nay dudc xiy dung véi muc dich xt Iy nudc

thdi clla khu vuc du 4n cOng v6i luong nude thdi cla khu dan cu hién hitu bao
g6m 350 cin hd va 19 ciin biét thu (Hién chua c6 hé théng xu 1y).

Quzy” = 80%x(508x200 + 350x4x200 + 19x4x300)

= 323520 (I/day)
= 323.52 (m¥/day) = 13.48 (m*/h)
= 0.156 (I/s)
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Qdaymax = Qdaytb' K.
Trong doé:
K.: 13 hé s cé gia tri 1,5-3,5. Chon K, = 2,2
Suy ra:
Quoy™ =323.52 x 2.2 = 711.74 (m’/h).
Theo tinh toan tif pha@n cap nudc thi gi® ding nudc 16n nhat ctia KDC nay la tir 12h

— 13h. Luong nudc st dung trong gid cao di€m nay chi€m 7.25% Qg™

thax — Qdaymax x7.25%

Suy ra:
Q"™ =711.74 x 7.25% = 51.60 (m*/h).

I/ CAC CONG TRINH BDON VI

1.1/ HO THU GOM.

a. ChuUec niing:
Gidp céc cong trinh don vi phia sau khong phdi thi€t k€ iAm siu trong
dat.

a. Tinh toan:

- Thai gian luu t = 10 — 15 phiit

- Thé tich ham bom

_51.60x15

V=Qu™ xt
Qgiv 0

12.9 (m?)

Chon ham bom ti€p nhan cé kich thudc:
V = L*B*H = 2.5m*2.0m*2.5m

Chon chi@u cao bdo vé 13 0,3m .
Vay kich thudc that cla ham bom ti€p nhan la:

V = L*B*H = 2.5m*2.0m*2.8m
* Tinh todn chon bom nudc thai vao bé di€u hoa.
+ Chon 2 bom nudc thai (loai bom nhiing chim ) hoat dOng luin phién.
+ Luu luong moi bom Q,™ = 51.60 (m*/h) = 0.014 (m?/s).
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+ COt 4p bom H = 8m.
+ Cong suat bom:

Q0 gH 0.014x1000x9.81x8
N="T000 1000x0.8 137 (KW)
( :hiéu sudt chung clla bom tir 0,72 - 0,93, chon =0,8)
+ Cong suat thuc clla bom:
N'=12 =12x137=1.64 (KW) = 2.3 (Hp).

Vay chon hai bom, m6i bom cé cong suat 2.3 (Hp).
I1.2/ SONG CHAN RAC.

a. ChuUec ning:
Gitlr 1ai nhiing thanh phan ric cé kich thudc 16n nhu: 14 ciy, bao ni-long,
da cudi... Nh& d6 bao vé dugc bom, kénh dan. Pay 1a budc quan trong
nham dam bdo an toan va di€u kién lam viéc thudn 10i cho ca hé théng
xU Iy nudGc thai.

b. Tinh toan:
- Luu luong nudc thdi van chuy€n qua song chan ric:
- Chi€u sau 16p nudc & song chan ric lay bang dé day muong dan h

= 0,05m.

- SO khe h& clia song chan rac:

s
n — q max XK

Vxbxh —°
Trong doé:
+ (o’ ¢ IUu lUOng 160 nhat gidy ¢° ... = 0.014 (m?/s)
+ b: khodng cach gilta cac khe hd b = 16 mm
+ h: chi€u siu 16p nudc qua song chan, chon h = 0,05m
+ V: v@n tdc nudc chady qua song chan, chon V = 0,7 m/s
+ K,: hé sO tinh dén muc dd can tré dong chdy do hé théng
can rac, K, = 1,05
n= 0.014
0.7x0.016x0.05
- Song chan ric ¢é n khe hé, vay s6 thanh 1a (n - 1) thanh. Chiéu rong
cUa song chan ric:

x1.05 26

B,=Sx(n-1)+bxn
Trong dé:
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+S: chi@u day song chan S = 0,008 m

+ n: s0 khe h@ cla song chan rac, n = 26

+ b: khodng cich gilta ciac khe h@, b = 16 mm = 0,016 m
B,=0.008 x (26 -1) + 0.016 x 26 = 0.616 (m)

- Ki€m tra v@n téc dong chdy clla muong trudc song chan, Ung véi
luu luong nudc thadi q = 0.00282 (m¥s), van tdc nay khong nhé hon
0.4 m/s.

g 0,014

= B.h 0616x0,05

- TOn that ap luc qua song chan:

Vit 0.46 (m/s)

hy= x=—x K
2xg

- Trong dé:

+ Vot tOc d0 chuy€n ddng clia nudc thdi trudc song chan
rac Ung vOi luu luong 16m nhat, chon V., = 0,8 m/s.

+ K: hé sb tinh dén su ting tOn that do vudng mac riac &
song chan. K=2-3,chon K =2.

+ :hé sO strc can cuc bd clia song chan:

4/3

X X sin

b
0,008 "
0,016

=242 x x sin60’ = 0,832

Trong dé:
+ : hé s6 phu thudc tiét dién ngang cla thanh. Tié€t dién
chirnhat =242.
+ : goc nghiéng dat song chan ric so véi phuong ngang,
= 60".
0,8
2x9,81
- Chi@u cao xay dung dat song chan ric:
H=h + h; + h,, = 0,05 + 0,05 + 0,3 = 0,4 m.
- Chi€u dai xdy dung cUa ngin dat song chan rac:
L=+

h, =0,832 x

x2=0,05m.

Trong do:
+1;: chi@u dai trudc song chan, chon 1, = 0,3 m.
+ L, chi@u dai sau song chan:
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L H 04
27 1 tg60°
L=03+0,23=0,53m

0,23 m

11.3/ LUGT CHAN RAC.

a. Chuec niing: gilr 1ai mdt s6 loai can c6 kich thudc 16n, trung binh.
b. Tinh toan:
Céc thong sO thiét k€ 1udi chan ric.
(Gido trinh “Tinh toan x& 1y nudc thdi” TS. Nguyén Phudc

Dan).
Thoéng s© Ludi ¢ dinh Ludi quay
Hiéu qud khtt can SS, | 5-25 5-25
%
Tai trong I/m>.phiit 400 - 1200 600 — 4600
Kich thuéc mat ludi, | 0,20 - 1,20 0,25 -1,50
mm
Ton that ap luc 1,2-2,1 0,8-1,4
Cong suat motor, Hp 0,5-3,0
Chiéu dai  tréng 1,2-3,7
quay,m
Puong kinh tréng, m 09-1,5

Chon 1uéi c¢6 dinh (dang 16m) cé kich thuéc mat luéi d = 0,35 mm,
tuong Ung vOi tdi trong 700 I/m’.phiit, dat hiéu qua xu 1y can 1a 15%.

0™ 51.60m> I h 1h 1000/
L, 7000/ m*phut” 60phut” 1m’
=1.23 (m?
Chon mét 1udi chan ric cé kich thude 1.3m*1.0m
Tai trong lam viéc thuc té la:

R 51.60m* /h _ 1h 10001
AxBxn  1.3mx1.0m.1 60phut 1m’
= 661.5 (I/m’.pht)
Ham luong chat ran 10 10mg con 1ai sau khi qua 1udi chan rac la:
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C=(1-0.15)*202.02 = 171.72 (mgSS/).

1.4/ BEA NIEAU HOGA

a. ChuUec ning:
Pi€u hoa luu luong va ndng dé chat hitu co; tranh can lang; lam
thodng sO b0 qua dé oxi héa sinh héa mOt phdn céc chat ban hitu co.
b. Tinh toan
PE€ xic dinh chinh xic dung tich cla b& di€u hoa, ta can c6 s liéu vé dd
bi€n thién luu luong nudc thdi theo tung khodng thoi gian trong ngay,
luu luong trung binh clia ngay. O diy do khong cé di€u kién di€u tra
cu th€ vé dd bién thién luu luong nudc thdi clia khu dan cu theo tlng
khodng thoi gian trong ngiy nén ta chi c6 th€ tinh thé€ tich cla bé diéu
hoa mOt cich gan ding nhu sau:
- Luu luong nudc thdi trung binh Q™, = 13.48 (m*/h).
- Chon théi gian luu nudc trong bé di€u hoa T = 6 gi® (‘ Industrial
Water Pollution Control, 1989 ¢ — W.Wesley Eckenfelder ).
- Thé tich b€ diéu hoa:
W = Qus” x T = 13.48x6 = 80.88 (m")

- Chon kich thudc clia b& di€u hoa nhu sau:
L xB x H =7m*5.3m*2.2m

Chon chiéu cao bdo vé 13 0.3 m.

Vay chiu cao thuc té cla b€ di€u hoa la:
Hy =22 +0.3=2,5(m)

- Thé tich thuc cUa b€ di€u hoa la:
Wi =7.0m*5.3m*2.5m

- Luu luong khong khi can cdp cho b€ di€u hoa la:
Liywi = Qgibtb Xa

Trong dé:
+ Qgo™: luu luong nudc thdi trung binh theo gio
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+ a: luu luong khong khi c@p cho bé di€u hoa, a = 3,74 m*
khi/ m*® nudc thai (‘ Industrial Water Pollution Control, 1989 ¢ — W .Wesley
Eckenfelder ).

Ly = 13.48x3.74 = 50.42 (m’® khi/h)

- Khi dugc cung cap bang hé théng éng PVC ¢6 duc 16, gdm 2 Ong
dat doc theo chi€u dai b&, cic Ong cach nhau 1.7m va cach thanh bé
la 1.8 m.

- Van tdc khi di trong Ong chinh 10 — 15 m/s. Chon vg,, =10 m/s .

( Gido trinh ‘Tinh todn thiét ké cdc cong trinh x& Iy nudc thadi ¢ — Trinh
Xuan Lai )
- Puong kinh 6ng dan khi:

4xL,, 4x50.42
o = _— = " = . 422
A XV, %3600 | x10x3600 0.0422(m)

Chon 6ng =42 (mm).
Ki€m tra lai va@n tdc khi trong dng chinh:
V= 4xL,,. 4x50.42
xd’x  x0.042° x3600

(v nam trong khodng cho phép, thda di€u kién thiét ké)

10.11 (m/s)

Luu luong khi trong 6ng nhanh:

% % 25.21 (m*/h)

Van tOc trong Ong 15 — 20 m/s. Chon vg,, = 15 m/s ( Gio trinh ‘Tinh todn
thiét ké cdc cong trinh x& Iy nwéc thai © — Trinh Xuan Lai ).

q6ng -

Pudng kinh 6ng dan khi:

4x
oo = |t = | D2 g 65 (),
xV,,.x3600 x20x3600

Chon éng =21 (mm)
Ki€m tra van tdc trong 6ng nhanh:
4xL 4x25.21
V= X2 ‘nhanh X - 20 (m/S)
xd“x3600  x0,021°.3600

(Vangn N@m trong khodng cho phép)

- Puong kinh cic 16 2 - 5 mm. Chon d;; = 3 mm = 0,003 m.
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- Van tdc qua 10 5 - 20 m/s. Chon v, = 15 m/s.

- Luu luong khi qua mét 10:
2 2
Qs = _x;l xv,, = XO’OO?; x3600 x15 0,38 (m'/h)
- SO 10 trén mot dng:
d,, 25.21 x
N= % 66 (1o
q, 0,38 (o)
- SO 10 trén mOt mét dai:
N 66 x s
n=— — 9 (10/mOn
AR g)
Tinh todn mdy thOi khi.
H.=h,+H

Trong doé:
h,: tOn that trong hé théng van chuy€n, bao
gOm tOn that doc dudng va tén that cuc bd, chon theo thuc nghiém h,
= 0.5 m.
H: dO siau ngdp nudc cla 6ng, H = 2.0 m.

Suy ra H, =2.5m =2.5/10.12 0.25 (atm)
Niing suat yéu cau:
Ly = 13.48x3.74 = 50.42 (m’/h)
= 0,014 (m?/s)
Cong sudt clla may thoi khi:

0,283

GRT,  p,
29, 7Tne  p,

pméy =

Trong doé:

Pmay: €CONE suat yéu cau cUa may nén khi, KW.

G: trong luong khong khi, kg/s.

G =Lgx . =0,014x1,3 = 0,0182 (kg/s).

R: héng s0 khi, R = 8,314 KJ/K.mol’K.

T,: nhiét dd tuyét ddi clia khong khi dau vao
T, =273 +25=298 K

p:: ap suat tuyét d6i cia khong khi dau vao
p: =1 atm

p:: ap sudt tuyét d6i ca khong khi dau ra
p:=H, +1=1.25 atm
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n= % 0,283 (K = 1,395 d6i v6i khong khi)

29,7: hé s6 chuy€n doi.

e: hiéu suat clla may, chon e = 0,7

0,0182x8,314x298 125 %
29,7.0,283.0,7 1

= 0.5 (KW).

Vay Priy =

I1.5/ BEA LAENG I

a. ChuUec ning:
Diing dé€ tach cac chat c6 kha ning 1ang dugc dudi tic dung cla trong
luc.

b. Tinh toan:
- Chon loai b€ lang ly tAm c6 ti€t dién hinh tron.
- Luu luong nudc thdi xtr Iy trung binh Q,,," = 323.52 (m*/ngay)
TOng chi€u cao ving lang h, = 3,5 m (Chon theo bang 4-4 Gido trinh
“Tinh todn thiét ké cdc cong trinh x& Iy nuéc thai ¢ — Trinh Xuan Lai ).
Chi@u cao du trif trén mat thoang h, = 0,3 m.
Chi€u cao tong cdng clia toan bd bé:

Hy=h;+h;=3,5+0,3=3,8 (m)
Tai trong bé mat v, = 31 — 50 m*/m’.ngay. Gia st tdi trong thich hop cho
loai can tuoi nay 1a 35 m*/m’.ngay.
Dién tich b& mat l&ng can thi€t cla b€ 1ang:
0." 32496
Vo 35
Puong kinh bé 1ang dudc xic dinh theo cong thirc:

Dbé’ - 4X(F1 frt)

Trong doé:
f,: dién tich budng phin phdi trung tam, véi
dudng kinh budng phin phéi trung tim: d, = (15- 20%)D,s (Gido trinh
“Tinh todn thiét ké cdc cong trinh x Iy nudc thai ¢ — Trinh Xuan Lai ).

F, = 9,3 (m?)
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F,: dién tich 1ang, F, = 9,3 m>.
ChQn dtt = ZO%Dbé

xd®>  x(0,2D,,)
4 4
Thay f, vao phuong trinh trén ta tinh dudc D,¢ = 3,51 m. Chon duong
kinh b& bang 3,5 m, khi dé ta tinh duwoc dudng kinh éng trung tim d, =
0,7 m.
- Puong kinh éng trung tam:
d, =0,2x3,5=0,7 m
- Chi€u cao Ong trung tam:
h =0,6xH,¢ = 0,6x3,8 =2,3m
- Chi@u cao Ong loe:
h'=0,2-0,5m. Chonh =0,3m
- Puong kinh ng loe:
d =1,35xd, = 1,35x0,7 = 1,0 m
- Puodng kinh tam chan:
d =13xd =1,3x1,0=1,3 m
Chi€u cao tU Ong loe dén tdm chanh” = 0,2 -0,5m
- Chonh” =0,3 (m)
Tinh lai dién tich b& mat 1ang can thiét:

ftt =

D 2
Fo= —Pre 857 96 m?)
4 4

Xic dinh tdi trong bé mat cia b€ theo Q®,,.,

th

Oy 32352

U tb =
° F 9,62

33,63 (m’/m’.ngay)

Xic dinh tai trong b& mat cla b& theo Q™™ ,,,

Oy 71174
F, 9.62
Gia tri nam trong khodng cho cho phép 71 — 122 m*/m’ngay (Bang 4 - 3
Gido trinh ‘Tinh todn thiét k€ cdc cong trinh x& ly nuéc th@i ¢ — Trinh

Xuan Lai ).

U, = 74 (m’/m’.ngay)
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B& lang c6 dang hinh tru c6 d6 thém betong duéi diy dé tao nén dd doc
20%. H6 thu gom dugc dat & chinh gilta b€, do ¢ th€ tich nhé nén can
duagc thio ra lién luc. Pudng kinh hé thu gom bun 1ay bang 20% dudng
kinh bé.

Chi€u cao phan chép day bé&, c6 dd déc 20% hudng vé tim:

D
h, = —*x0,2 3, x0,2 0,35 (m)
] 2 2
Thé tich phan lang:
2 2 2 2

‘]ct — X(D be d tt) )Chl X(3,5 0,7 )x0’3

4 4
= 32,31 (m°)

Thé tich téng cOng cla b€ lang:

xD x3,5°

V.= T“bee = x3,8 36,54 (m)

Thoi gian Iuu nudc trong b€ 1ang:
\% 32.31

ct

th
0,.," 32352

t= x24 24 (h)

Gi4 tri t phit hop v@i thong s6 thiét ké dac trung cho bé 1ang dot 1 (bé
1ang ly tam), t = 1,5 - 2,5 h (Bang 4 — 3 Gido trinh ‘Tinh todn thiét ké cdc
cong trinh x ly nuéc thai ¢ — Trinh Xuan Lai ).

Véan tdc gidi han trong ving lang:

1/2

v, = 8k Ded
f
Trong doé:
k: hang s6 phu thudc vao tinh chat can, chon k =
0,06 (Gido trinh ‘Tinh todn thiét ké cdc cong trinh x& Iy nuéc thai ¢ —
Trinh Xuan Lai ).
: ti trong hat, chon = 1,25. (Gido trinh ‘Tinh
todn thiét ké cdc cong trinh x& Iy nuéc thai  — Trinh Xuan Lai ).
g: gia tOc trong trudng, g = 9,81 (m/s?)
f: duong kinh tuong duong cla hat, hé sd nay
phu thu@c vao dac tinh b& mat clla hat va hé sé Reynold clia hat khi
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1ang, chon f = 0,025. (Gido trinh ‘Tinh todn thiét ké cdc cong trinh xu ly
nuWoc thai ¢ — Trinh Xuan Lai ).

4 1/2
V, = 8x0,06x(1,2050215)x9,8 1x10 0,0686 m/s

Vén tdc nudc chay trong ving lang Ung véi Q,™:

4xQ,™ 4x51.60

= : ) 0,0015 m/s
x(D,,)*x3600  x3,57x3600

max

Ta thdy V.. < Vi , do d6 di€u kién dat ra d€ ki€m tra duoc thGa min.

Maing thu nuéc sau lIang dudc b tri vong tron c6 dudng kinh bang 0,8
dudng kinh b€ va ém theo chu vi b&€. Ming ring cua dudc neo chat vio
thanh trong cla b€ nham di€u hoa dong chay tir b€ vao mang thu nho
khe dich chuy&n. POng thoi mang riing cUa ciing cé tic dung cin bang
muc nu@c trén b& mat clia b€ khi cong trinh bi lin, nghiéng.

TOng chi€u dai mang riing cUa:

Lgc= x0.8xD,, x0,8x3,5 88 m
Chon tam ring cua bang thép khong gi, diy 5 mm, cao h = 260 mm, dai
8,8 m. Trén mOt mat dudc cat thanh hinh ring cua (dang hinh thang
can) c6 chi@u cao 60 mm, vat dinh 40 mm, khodng cach gilta hai ring
bang 60 mm.
SO ring cua:

n x 40 + (n - 1)x60 = 8800

n = 89 rang.
Tai trong thly Iuc clla mang thu:
Qre” 324,96

L. 8,8

U = 36,92 (m*/m*ngay)

< 500 (m*/m*.ngay)
Xdc dinh hiéu qua kht' BODs va SS
ot
"~ a bt

Trong doé:
t: thoi gian luu nudc, t = 2,4 h.
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a, b: cic hang sd thuc nghi€ém (Chon bang 4 - 5
Gido trinh ‘Tinh todn thiét k€ cdc cong trinh x& ly nudc th@i ¢ — Trinh
Xuén Lai ). P8i v6i BOD; thi a = 0,018, b = 0,020; dOi v6i SS thi a = 0,0075,

b =0.014.
2.4
R.. = ’ 36,4
BOPs ™ 0,018 0.020x2.4 %
2.4
R.. = ’ 58,4
70,0075 0.014x2.4 %

D€ dam bao an toan cho hé thdng, chon hiéu sudt xU Iy Ryop = 30%; Ry
=50%.
Vay sau khi qua bé& 1ang I, ham luong chat 10 10mg con l1ai khodng :
171.72 - (50% x 171.72) = 85.86 (mg/1)
Ham luong BOD; gidm con:
286.2 — (30% x 286.2) = 200.34 (mg/1)
Luong bumn sinh ra moi ngay: G=

3
B4 171.72™8 110 © X8 132350 ™ 10001
100 [ mg day m

G= 32.44 (kg/day)
Gia sU bun tuoi cla nudc thai sinh hoat c6 ham Iuong can 5% (dd &m
95%), ti s6 VSS:SS = 0.8 va khoi luong riéng cia bun tuoi 1a 1053 kg/l.
Vay luu luong bun tuoi can phadi xt Iy la:
G 32.44
Quoi= 7105 105320.05
Luong bun tuoi c6 kha ning phan hly sinh hoc:
Mo = 0.8 x 32.44 = 25.95 (kg/day)

0.616 (m3/day)

IL6/ BE AEROTANK.

a. ChuUec niing:
Loai b0 cac chat hitu co c6 kha niing phan hdy sinh hoc nh® vi sinh vat
hi€u khi.

b. Tinh toan:

Cac thong sO thi€t ké:

+ Luu luong nudc thdi Q®, = 13.48 (m*/h).
+ Ham luong BOD; & dau vao = 200.34 (mg/l)
+ Nhiét dd duy tri trong bé& 25°C
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+ Nudc thai sau xU Iy dat tiéu chudn loai B:
-BOD 6daura 50 mg/l.
- Can 10 1tmg & dau ra SS,, = 85.86 (mg/1)
+ Nudc thai khi vao b€ Aerotank c6 ham luong chat ran 1o
1Ung bay hoi (ndng dd vi sinh vat ban dau) X, = 0.
+ Ti sO gilra luong chat ran lo 1Gng bay hoi (MLVSS) véi
chat ran 10 1img (MLSS) ¢6 trong nudc thai 1 0.8

MLVSS ~ > . ,
0.8(PO tro cua bun hoat tinh Z = 0.2).
MLSS ) )

+ NOng dd bun hoat tinh tudn hoan (Tinhl theo chdt ran lo
1tng) 10000 mg/l.

+ NOng dd chat ran bay hoi hay bun hoat tinh (MLVSS)
duogc duy tri trong b& Aerotank la: 3200 (mg/l).

+ Thoi gian Iuu cla té€ bao trong hé thdng .= 10 ngay.

+ Hé s6 chuyén d&i gilta BOD;s va BOD,, (BOD hoan toan) la

0.7

+ Hé s6 phan hlly n6i bao K, = 0.06 (ngay™).

+ Hé s6 san luong toi da (Ti sO gilta té bao duoc tao thanh
vGi luong chat nén duokc tiéu thu) Y = 0.5

+ Loai va chiltc ning b&: b€ Aerotank khudy trdn hoan
chinh.

+ Gia s nudc thdi nay c6 chtra day du chat dinh duéng
nito, phétpho va cac chat vi luong khac du cho sinh trudng té bao.
Tinh todn b€ Aerotank.

Xac dinh ndng d® BOD; hoa tan trong nudc thdi daura.

= . Q.8,X,
QsS, Be o[ B€ .

z

Aerotank '@gy
A

\ 4

QXS
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Trong dé:

- Q, Q. Q., Q.: luu luong nudc dau vao, luu luong bun tuan hoan, luu
luong bun xa va luu lugng nudc dau ra, m*/day.

- Sy, S: Nong dd chat nén (Tinh theo BOD;) & dau vao va ndng do chat
nén sau khi qua b& Aerotank va b€ lang, mg/l.

- X, X,, X.: Nong dd chat ran bay hoi trong b& Aerotank, ndng dé bun
tud@n hoan va ndng dd bun sau khi qua b€ lang 2, mg/l.

Phuong trinh cin bang vét chat:

BOD; & dau ra = BOD; hoa tan di ra ttr bé Aerotank + BOD;
chita trong can lo ling dau ra.

Trong doé:

- BOD; & dau ra: 50 mg/l.

- BOD:; di ra tir b& Aerotank la S, mg/l.

- BOD; chtta trong can 10 limg & dau ra duoc xic dinh nhu
sau:
Luong can cé thé phan hdy sinh hoc ¢é trong can 1o ling & dau ra:
0.65x50 = 32.5 (mg/).
Luong oxy can cung cap dé€ oxy héa hét luong can cé thé phan huy sinh
hoc la: 32.5 (mg/l) x 1.42 (mg O,/mg t& bao) = 46.15 (mg/l). LU0ng oxy cap
nay chinh la gia tri BOD,, cla phan Ung. Qua trinh oxy héa dua theo
phuong trinh phan Umng:

CsH,O,N + 50, 5CO; +2H,0 + NH; + Nédng luQng.

113mg 160 mg

Img 1.42mg

Chuyé&n déi tir gia tri BOD,, sang BOD;:

BOD; = BOD,, x 0.7 = 46.15 x 0.7 = 32.3 (mg/1).
Vay:
50 (mg/l) = S + 32.3 (mg/l)
S =17.7 (mg/)
Tinh hi€u qua x(U Iy:
- Hiéu qua xu ly tinh theo BOD; hoa tan:
S, S
0> %100% = 2202 177 4 1009% = 91.17%
S, 200,34
- Hiéu qua xU Iy clQa toan bd so do:

E=
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_200.34 50

0 = x100% = 75.04%
200.34

- Thé tich cia b€ Aerotank:
oY (S, 9S)
V="xa &, )

Trong doé:

- V: thé tich b& Aerotank, m,.

- Q: luu luong nudc dau vao Q = 13.48 (m*/h)

- Y: hé sb sdn luong cuc dai, Y = 0.5

-Sy—-S =200.34 - 17.7 = 182.64 (mg/l)

- X: ndng dd chat ran bay hoi duoc duy tri trong bé
Aerotank, X = 3200 mg/1.

- ks = 0.06 ngay™

- . =10 ngay

_323.52x0.5x10x182.64
~ 320001 0.06x10)

57.71 (m®)
Thoi gain luu nudc trong b
= 343 4.82 (h) = 0.201 (day)
Luong bun du phai xa ra moi ngay:

Tinh hé sd tao bun tU BOD;:

Y 05
1k, 1 10x0.06
Luong bun hoat tinh sinh ra moi ngay do kh&t BOD; (Tinh theo MLVSS):

Py =Yos X Q X (S -S)
= 0.3125x323.52x182.64 x10°
= 18.47 (kg/day)
Tf;ng luong can sinh ra trong mot ngay:

MLVSS 08  MLSS = Ml(;‘;SS

P 18.47
P == %1 9309(ke/d
' 08 08 (kg/day)
Luong can du hang ngay phai xa di:
P:=P,-Qx50x10°=23.09-323.52x50x 10°

= 6.91(kg/day)

é:
V5171
Q

Yops = 0.3125

Ta biét
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Tinh luong bun du xa ra hang ngay (Q,) tit diy b€ lang theo dudng
tuan hoan bun:
VX
©0X, 0X,
VX 0.X, .

Qw B X, .

Trong doé:

- V: thé tich b& Aerotank, V = 57.71 m°.

- Q: luu luong nuéc dau vao, Q = 323.52 (m*/day)

- X: nOng do chat ran bay hoi dugc duy tri trong bé
Aerotank, X = 3200 mg/1.

- . =10 ngay

- Q.: luu luwong nudc ra khéi b€ l1ang II (Iuong nudc thai ra
khGi hé théng). Xem nhu luong nudc that thoit do tuan hoan bun la
khong dang k€ nén Q. = Q

- X,: nOng do chat ran bay hoi c6 trong nudc sau khi qua b&
lang dot I1

+ X, =0.8 x SS,., = 0.8 x 50 (mg/l) = 40 (mg/1).

- X,: néng dd chat ran bay hoi c¢é trong bun hoat tinh tudn

hoan.
+ X, = 0.8 x 10000 = 8000 (mg/1).

_57.71x3200 323.52x40x10

691 (m’
800010 0.691 (m/day)

Q.

Tinh hé s tu@n hoan bun ( ) ti phuong trinh ciAn bang vat chat viét
cho bé 1ang II (Xem nhu luong chat bay hoi & dau ra clia hé thong la

khong dang ké€).
Ta cé:
X(Q + Q) =X.Q: +X,Q
Suy ra:
O X 3200 0.667
0 X, X 8000 3200
Luong tuan hoan:

Q. =0.667 x 323.52/24 9.0 (m’/h)
=216 (m*/day).
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Ki€m ti s6 F/M va tai trong thé tich clia bé:
Chi s6 F/M:
S, 20034

Fos, 2954 0.312
M X 0.201x3200

(mg BODs/mg VSS. day).
Gia tri nay nam trong khodng cho phép cuia thong so thiét ké (0.2 - 1).
Tai trong th€ tich b€ Aerotank:
S,xQ 200.34x10 3 x323.52

L= 1.123
\% 57.71
(kg BODs/m*/day).
Gia tri Gia tri nay nam trong khod@ng cho phép cua thong s6 thiét ké

(0.8-1.9).
Gia tri tdc dd s dung chat nén (BOD;) clla mdt gam bun hoat tinh
trong moOt ngay:
S, S 18264 o,
X 0.201x3200
Tinh luwong oxy can cung cap cho bé Aerotank dua trén BOD,,.

Luong oxy can thiét trong di€u kién tiéu chudn:
S, S
0c, = 259
f

1.42P,

V@i f1a hé s6 chuyén doi gilta BOD; va BOD,,, f=0.7
_ 323.52x182.64

0C, = 1.42x18.47 58.18
0.7x1000
o ) (kg O,/day).
Luong oxy thuc té€ can st dung cho bé trong di€u kién thuc & 25°C:
C 1
0C,=0¢C, =

C. C, 10247

Trong dé:

- Cy: nOng dd bio hoa oxy trong nudc & 20°C, C,, = 9.08 mg/l
(Tra phu luc unit operation processes in environment engineering).

- C,5: nOng dO oxy bio hoa trong nudc 6 25°C, Cy; = 7.01 mg/l.

- Cp.: luong oxy hoa tan can duy tri trong b&, C,, = 2 mg/l.

- T: nhiét do nudc thai, T = 25°C.

OC,;=58.18 9.08 x 125 o 93.65
7.01 2 1.024
(kg O,/day).
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Tinh luong khong khi can thi€t dé cap vao bé:

ocC
Qu = OU[ xf
Trong doé:
- OC,: luong oxy thuc té€ can st dung cho b€, OC, = 93.65

(kg O,/day). )
- OU: cong sudt hoa tan oxy vao nudc thdi clia thiét bi phan
phéi.
+ Chon dia x6p, dudng kinh 170 mm, dién tich
bé mat F = 0.02 m>
+ Cuong do khi 200 I/phit.dia
+ PO siu ngdp nudc cla thi€t bi phan phdi h =
2.0 m (18y gan ding bang chi€u sau bé).
Tra bang 7.1 trang 112 “Tinh toan thiét ké cac cong trinh xU 1y nuéc
thdi” ta ¢6 Ou =7 g0, /m*.m
OU=0Ouxh=7x2.0=14.0 g Oym’
- Hé s an toan, chon f = 1.5
Suy ra:
93.65

= —""_x1.5 10033.93 (m%/da
Qux 14510 ° X ( y)

Ki€m tra luong khi cap vao b& Aerotank:
_ Q. _ 10033.93

C = 31.02 (m*khi /m® nthai)

Q0 = 32352

Luong khi can thi€t d€ khu 1 kg BOD;:
q= Oue =169.81 (m3khi/kg BOD;)

oS, $H)10°
S6 dia can phan phoi trong bé:
_ Q4 _ 31.02x323.52x1000
T 200 200x24x60

35 (dia)

Kich thudc b€ Aerotank:

- Chi@u cao hitu ich cab€1a h=23m

Chiéu dai ctia b€, L =5.6m

- Chiu rong clia b&, B = 4.5m

- Chi€u cao du trif trén mat nudc, 0.3 m

- Chi€u cao tong cdng clla b€ H = 2.3 + 0.3 = 2.6 (m)

Vay bé Aerotank c6 kich thudc nhu sau:
LxBxH=2.6m x 5.6m x 4.5m

Tinh toan cac thiét bi phu:
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Tinh toin may thoi khi:
- Aup luc can thi€t cla may théi khi tinh theo m cdt nudc:
H,=h+h;+H
Trong doé:
- h;: t&n that trong hé thdng va@n chuy&nm h, = 0.4m
- hy: tOn that qua dia phun, h; = 0.5m
- H: dO sau ngdp nudc cla mi€ng voi phun, H = 2.0m
Suy ra:
H,=04+05+2.0=29m
Auip Iuc may théi khi tinh theo atmotphe.
H,, =2.9m = 2.9/10.12 = 0.29 atm

Cong sudt cla may théi khi:

0,283

GRT,  p,
29, Tne  p,

pméy =

Trong doé:

Pmay: €ONE suat yéu cau cla may nén khi, KW.

G: trong luong khong khi, kg/s.

G=Lux u =0.116x1.3 = 0.151 (kg/s).

R: hang s0 khi, R = 8,314 KJ/K.mol’K.

T,: nhiét dd tuyét ddi clia khong khi dau vao
T,=273 +25=298 K

p:: ap suat tuyét d6i cia khong khi dau vao
p: =1 atm

p:: ap sudt tuyét d6i clla khong khi dau ra
p:=H, +1=1.29 atm

n= KT‘ 0,283 (K = 1,395 d6i v6i khong khi)

29,7: hé s6 chuy€n doi.

e: hiéu suat clla may, chon e = 0,7

va _0.151x8.314x298  1.29 ™ 1
" Pmiy = 539 7x0283207 1
= 4.75 (KW).

Tinh todn dudng Ong dan khi:
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Van tdc khi trong 6ng dan chinh chon V,,,; = 10 - 15 m/s
- Luu luong khi can cung cap Q, = 10033.93 (m*day) = 0.116 (m*/s)
- Puong kinh 6ng phan phéi chinh:

4
D= [ _ [90.116 _ 6993 (m)
V., 15x3.14

Chon 6ng nhua (PVC) c¢6 D = 110 (mm)
- Ki€m tralai van toc:
+ Van tdc khi trong 6ng chinh:
v, = 40 _ 40116
" D* 0.11°x3.14

12.21(m/s)

- Tu Ong chinh ta phan phoi ra lam 5 dng nhanh cung cap khi cho ca
bé, luu luong qua moOi 6ng nhanh:
_Q, _0.116

Q’ ST 0.0232 (m®/s)

- Véan tdc khi qua mOi dng nhanh v’ = 10 - 15 m/s.
- Puodng kinh 6ng nhinh:

4
D= 2% _ 400232 4 0444 (m)
V. 15x3.14

- Chon éng nhua (PVC) c¢6 D = 49 (mm).
Vay V., nam trong khodng cho phép.

+ Van tOc khi trong dng nhanh:
40 4x0.0232
D?0.049°x3.14
Vay V. nam trong khoang cho phép.

12.31(m/s)

b —
Vikni =

Tinh toan dudng Ong dan nudc vao bé.

- Chon van téc nudc chay trong dng: v =0.5 - 1 m/s.
- Luu luong nudc thai Q
- Chon loai 6ng dan nudc thai l1a dng PVC, dudng kinh clia 6ng:

4
D= 140 _ [420.0037 _ 0.069 (m)
14 1x3.14

Tra theo catalogue Ong nhua, ta chon loai dng PVC cé D = 73 (mm)
- Ki€m tra lai v@n tdc nudc chay trong Ong:
40 4x0.0037

V=" =—""_ 0.8 (m/s
D?  3.14x0.073* (m’s)
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ChoOn mdy bom.
- Bom bun tuan hoan.
+ Luu luong bom Q, = 216 (m*/day)
+ COt ap bom H="7m
+ Cong suat bom:
Q0 gH 0.0025x1000x9.81x7
1000 1000x0.8
: hiéu sudt chung clla bom ttr 0.72 - 0.93 chon = 0.8.
- Bom bun du dén b€ nén bun.
+ Luu luong moi bom Q,, = 0.691 (m*/day) = 8x10*° (m%s)
+ COt 4p bom H = 5m
+ Cong suat bom:
_ N gH 8x10 % x1000x9.81x5
" 1000 1000x0.8
: hiéu suat chung clla bom ttr 0.72 - 0.93 chon = 0.8.

N = 0.22 (KW).

4.91x10 *(KW)

11.7/ BE LANG 11

a) ChuUec ning:
Loai b6 bun hoat tinh trong nuéc thai bang phuong phép trong luc.
b) Tinh toan:
- Dién tich phan lang cua bé:
S. = o1 )G,
lang = CLVL
Trong dé:
+ Q: luu luong nudc xtr Iy Q = 323.52 (m*/day)
+ Cy: nOng do6 bun duy tri trong b€ Aerotank (Tinh theo chat
rén 10 1ing) C, = 3200/0.8 = 4000 (mg/l) = 4000 (g/m").
+ :hés6 tudn hoan bun, =0.667
+ C¢:: ndng d6 bun trong dong tudn hoan C, = 10000 (mg/1)
+ Vi: Van téc lang cGia b€ mat phan chia Ung véi C,, xac
dinh bang thuc nghiém. Tuy nhién do khong c6 di€u kién thuc nghiém
nén ta xac dinh V, bang cong thic sau:

6
VL = Vmaxe- KC{ 10
Trong dé:
+ C.: nOng do tai mat cat L (B& mat phan chia)
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C.= %Cl %xlOOOO 5000 (g/m?)
+ Vi =7 (m/h)
+ K = 600 (Can cé chi s6 thé€ tich 50 < SVI < 150)
Suy ra:
VL =17. p 600x5000x10 °=0.35 (m/h)
Vay dién tich phan 1ang cQa bé:
13.48x(1 0.667)x4000
10000x0.35
Dién tich clla b€ néu thém budng phéan phodi trung tim:
S = 1.1x25.68 = 28.25 (m?)

2
s= P 5 2\/5:2/@:&0(111)
4 3.14

- Pudng kinh budng phan phoi trung tim:
d, = 0.2D = 0.2x6.0 = 1.2 (m)
- Puong kinh 6ng loe:
d’ = 1.35xd,; = 1.35x1.2 = 1.6 (m)
- Chi€u cao &ng loe (h’ = 0.2 - 0.5 m), chon h’ = 0.3m
- Pudng kinh tdm chan:
d” =1.3xd’ = 1.3x1.6 = 2.1 (m)
- Chi€u cao tur 6ng loe dén tdm chan (h”’ = 0.2 - 0.5m), chon
h>’ =0.3m
- Dién tich budng phan phéi trung tim:
F= d,/4=3.14x(1.2)*/4 =1.13 (m?)
- Dién tich viing 1ang cUa bé:
S.=S-F=2825-1.13=27.12 (m?

25.68 (m?)

Sléng =

Puong kinh cla bé:

- T&i trong thuy luc:
0O 32352
= — 11.93 3/m?
a s, 212 (m’/m-".day)
- Van t6c di 1én cla dong nudc trong bé:
11.93
v=19 65 m/m)
24

- Méng thu dat & vong tron cé6 dudng kinh bang 0.8 dudng
kinh bé:
Ding = 0.8x6.0 = 4.8 (m)
- Chi€u dai mang thu nudc:
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L= D =3.14x4.8 =15.07 (m)
- T&i trong thu nudc trén mOt mét dai clla mang:
a, = Qg 32332 21.47 (m*/m dai. ngay) <125
L 15.07
- Tai trong bun:
(Q 0,)C, (323,52 216)x4000x10 }
24S, 24x27.12

b= 3.32

(kg/m>h)
Xdc dinh chi€u cao bé:

Chon chi€u cao bé H = 3.8 (m), chi€u cao du trit trén mat
thoang h, = 0.3m
+ Chi€u cao phan chtra nudc trong h, = 1.8m
+ Chi€u cao phan chép day bé c6 dd doc 10% vé tam:
h; = 0.1x(D/2) = 0.1x(6/2) = 0.3 (m)

+ Chi€u cao chtta bun (phan hinh tru):
hy=35-h,-h;=35-1.8-0.3=1.4(m)
Thé tich phan ch(a bun trong b€ :
V, = S.h, = 28.25x1.4 = 39.55 (m°)
Nong do bun trung binh trong bé:
C, C, 5000 10000
Cop = >
Luong bun chi€m trong bé 1ang:
Gpin = V. Cyp, = 39.55x7.5 = 296.6 (kg)

Thoi gian luu nuGc trong bé 1ang:

7500 (mg/1)

+ Dung tich b€ l1ang:
V =3.5xS =3.5x28.25 = 98.88 (m?)

+ Luong nudc di viao b€ 1ang:
QL=0Q+Q,=13.48 + 9.0 =22.48 (m’/h)

+ Thoi gian luu nudc:
V. 98.88
= S, )
0, 2248
Th&i gian Iuu gilr bun trong bé:
\% 39.55
t, . 38 (h)

S0 0 002 90
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11.8/ BE NEN BUN.

(a) Churc ning:
Lam gidm d® &m cUa bun tuoi & bé lang dot I va bun hoat tinh du &
bé& 1ang dot I tir 99% - 99.3% xudng 95% - 97%.
(b) Tinh toan:
Luong bun hoat tinh xa ra ti bé& lang dot II theo tinh toan
trong bé Aerotank la: Q. = 0.691 (m’/day) ; P,z = 6.91 (kg/day)
Luong bun tuoi tit b€ 1ang dot I: Q. = 0.616 (m¥day); G =
32.44 (kg/day)
Luong biun vao b& nén bun:
Gpin =Pz + G = 6.91 + 32.44 = 39.35 (kg/day)
Chon hé s6 an toan khi thiét k€ b€ nén bin 20%. Luong
bun du can xu ly:
Gpin = 39.35 x 1.2 = 47.22 (kg/day)
Dién tich b& mat cla b& nén bun:
_G,, 4122 ,
Fpe= 2 s 1.89 (m®)

a
V@i a 1a tdi trong bun trong b& nén bun, a = 25 — 34 kg/m>day. Chon a =
25 kg/m*.day
Puong kinh b& nén bun:

D=\/4bue =\/4x1.89 ~ 155 (m)
3.14

Chon dudng kinh b€ D = 2.0 m.

Chi€u cao cUa bé& nén bun:
H=h;+(h,+h)+h,=1.0+2.0+03=3.3m

Trong doé:

+ h,: chi@u cao budng phan phoi trung tim, h, = 1.0 m

+ h, + h.: chi€u cao 16p bun va 1ap dat thi€t bi gat bun & day,
chon h; + h, = 2.0 m (h.: chi€u cao chép diy b€ cé dd déc 10% vé tam, h,
=0.1.D/2 = 0.1m)

+ hy,,: chi@u cao phan bao vé, h,, = 0.3m

Ki€m tra th&i gian 1Uu can trong b€ nén bun:
Thoi gian 1Uu can trong bé nén bun t = 0.5 — 20 ngay. Thoi gian Iuu bun
duagc tinh nhu sau:
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7

Voi:

V

bun

‘0,
Trong doé:
+ Vyu, ¢ thé tich viing chtra bun trong b€ nén bin:
Viun = (hy + h).Frg = 2.0 x 1.89 = 3.78 (m”)
+ Quin: lUu lUong bun rit ra hang ngay:
G,,,x10 > 47.22x10 °

an = —22 0.94 (m*/da
Q d.C 1.005x0.05 ( y)

d: ti trong cUa can sau b& nén bun, d = 1.005 (kg/1)
C: nOng dd can sau khi nén, C =2 - 8%, chon C = 5%
Vay thoi gian Iuu can la:

3.78
=—— 4(da
0oz +(day)

Luong nuéc du thu tir b€ nén bun:
Quuse aw = (0.691 + 0.616) — 0.94 0.3 (m’/day)

t

1.9/ SAN PHOT BUN.

a. ChUec ning:
Ti€p tuc lam gidm dé &m cUa bun xudng 70 — 80% tdc dd can khé tir 20 —
30% nham muc dich cai tao dat cé hiéu qua hon (bun sau khi phoi sé duoc
tan dung lam phan bén).

b. Tinh toan
Luong bun du tir b€ chitta bun sinh ra moi ngay it (Gy. = 0.94 m¥day) nén
chon cong trinh xUr 1y 1a san phoi bun.
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Chon kich thudc tinh to4n san phoi bun theo cac thong sd dudi day:

Thong s Gi4 tri Lua chon
1. Hinh dang Chir nhat, vudng Chir nhat
+ Dai 6—-12m 6m
+ ROng 4m 4m
2. L&p cat:
+ Chi€u cao 25 cm 25 cm
+ Duong kinh hiéu 0.3-1.1 mm 0.5 mm
qua
+ Hé sé dong nhat <4 2
3. LGp soi:
+ Chiéu cao 30cm 30cm
+ Duong kinh 3.2 -25mm 10mm
4. Dan Ong thu nudc:
+ Duong kinh 100mm 100mm
+Po doc 1% 1%
5. Chiéu cao bdo vé 30 — 45cm 30cm

Chon chi€u cao 16p bun xa vao san phoi bun la 0.6m.
Thé tich bun trén mOt mét vudng san phoi bun:
V = 1¥1%0.6 =0.6 (m®)
Gid st hé thong lam viéc 300 ngay/nim (10 thang/nim).
Vay dién tich sin phoi bun la:
A= 0.94m’ / ngayx300ngay / nam

470 (m?)
0.6m* (

Bun duoc phoi ntta thang thi 1@y di. Dién tich san phoi
can thiét la:
F = A/(10*2) = 470/(10*2) = 23.5 (m?)
Chon kich thudc san phoi bun:
Dai x ROng =L x B = 6m x 4m

11.10/ BE KHU TRUNG

a. Chuc ning:
Pha huy, tiéu diét céic loai vi khudn giy bénh nguy hi€m chua bi
kh(r @ cic cong trinh phia trudec.
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b. Tinh toan:

Luong clo hoat tinh can thi€t dé khu tring nudc thai sinh hoat da
qua lang so bd 1a: 5 — 10 (mg/). (Gido trinh “Tinh todn thiét ké cong

trinh _ TS. Lam Minh Triét).

Liéu lugng clorine c6 thé tham khdo trong bang sau:

Nudc thai Li€u lugng (mg/1)

Nudc thai sinh hoat di 1ang so bd. 5-10
Nudc thai két thia bang héa chat. 3-10
Nudc thai sau xU 1y b€ sinh hoc. 3-10
Nudc thai sau xt Iy bun hoat tinh. 2-8
Nudc thai sau loc cat. 1-5

Chon ham luong clorine hoat tinh sir dung la 8 (mg/l). Vi mOt luong
clorine mat di do oxy héa cac chat khir nhu: chat hitu co con lai
trong nuéc thai.... nén ham luong clorine can cho vao 1a 10 (mg/1).
Liéu luong clorine cho vao khir trung ddi v6i nudc thai da qua lang
sO bO:

_aQ
~ 1000

(kg/h)

Trong do:
a: ndng do clorine theo yéu cau, a = 10 (mg/1).
Q: luu luong nudc thdi trung binh, Q = 13.48
(m’/h).

_10x13.48

vay:
Ay 1000

0.135 (kg)

Luong clorine tiéu thu trong mOt ngay:
G = 24x0.135 = 3.24 (kg/day)

Thiét k€ b€ tiép xiic clorine.
Ngiin ti€p xic kha tring duoc thiét ké két hop dé théa min hai
yéu cau:

+ Hoa chat va nudc thai ti€p xic ddng déu.

+ Clorine phdan Ung khtr trung nudc thai.
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Céc thong sO thi€t k& bé ti€p xiic clorine c6 thé tham khdo trong bang:
(Gido trinh “Tinh todn thiét k€ cong trinh _ TS. Lam Minh Triét).

Thong s0. Gid tri.

Tdc dd dong chdy, m/phiit. 2-45
Thoi gian ti€p xic, phiit. 15-30

L/W 10:1
S6 bé tiép xiic. 2

Thei gian ti€p xic gilta clorine va nudc thai chon la 30 phuit.
Thé tich bé tiép xiic:

V = Quuay"xt = 13.48)(% 6.74 (m’).

Vén téc dong chay trong b€ ti€p xiic v = 2 — 4,5 (m/phiit). Chon v = 2
(m/pht).
Ti€t dién ngang b€ tiép xiic:

Al 1388

0.11 (m?.
v 60x2 ()

Gia st chi@u cao cong tic clia b€ 1a H = 0,4 m thi chi€u réng cla
bé:

B=A/H=0.11/0.4 = 0.3 (m)
Chi€u dai téng cdng cla bé la:

v 6,74
~ HxB 0,4x03

6 (m).

Ki€m tra ti sO:

L:B=56:0,3=186,7>10.

(Théa mén di€u kién thiét ké)
PE€ giam chi€u dai xiy dung cé th€ chia b€ lam tam ngin chay
ziczac. Chi€u rdng clla moOi ngin 1a B = 0,3 m. Chi€u dai L clia moi
ngan dugc tinh nhu sau:

\% 6.74

L= 108 0axows O @

Vay kich thudc téng thé hitu ich cia b€ ti€p xiic clorine la:
LxB = 3.0m x5.6m
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SO vach ngin trong bé 13 9.

PHAN III: TINH TOAN HIEU QUA KINH TE

A/ CAPNUOC.
GIA THANH XAY DUNG MANG LUGT CAP NUGC.

L

Bao gOm:

+ Gia thanh xay dung mang luéi dudng ng cap (Gia
thanh &ng va chi phi nhan cong 1ap dat).

+ Gia thanh xay dung dai chtra nudc.

+ Gi4 thanh xay dung bé& chita nudc.

+ Gia thanh xay dung tram bom cap II.

I.1 Gi4 thanh xdy dung duOng Ong cap nudc:

Dua vao bang thdng ké nhu cau vé dudng ng cho toan bé mang
1uGi cap nudc cho KDC ta lap bang théng ké chi phi gia thanh

duodng Ong nhu sau:
STT PuoOng kinh | Loai 6ng | Chiéu dai bon gia Thanh tién
(mm) (m) (d6ng/m) (dOng)
1 100 Thép 260.6 150000 39090000

* Gia thanh x4y dung cac phu tung, linh kién phuc vu cho mang

luéi duong Ong:

Grr =50%G,
Trong dé: G,: chi phi gia thanh dudng éng, G, = 39090000 (VND)
Gpr=50% x 39090000 = 19545000 (VND)
* Chi phi thi cong 1ap dat:
Grc =10%G,
Trong dé: G,: chi phi gia thanh dudng 6ng, G, = 39090000 (VND)
Grc =10% x 39090000 = 3909000 (VND)
Vay gia thanh xay dung dudng Ong la:
Gy = Gy + Gy + Gpp = 62544000(VND)

1.2 Gi4 thanh xay dung dai chUfa nudc:

* Gia thanh xiy dung dai chtra nudc duoc xac dinh theo cong thuic:

Gdeal —

i
g X Wy
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Trong doé:
Wit dung tich dai nude, W, = 27 (m’)
g .%: 800000 (d/m* nudc chira)
Suy ra: G, =27 x 800000 = 21600000 (VND)
* Gia thanh xay dung vO:
G’ =90% G ™ = 90% x 21600000 = 19440000 (VND)
* Gia thanh thiét bi:
G =10%G ™ =10% x 21600000 = 2160000 (VND)

.3 Gid thanh xay dung bé ch(ra:

* Gia thanh x4y dung dai chtta nudc duoc xac dinh theo cong thic:
Gxdbé = gxdbé X Wyg
Trong doé:
W,&: dung tich b& chita nudc, W, ¢ = 117 (m?)
g..*¢: 500000 (d/m’ nudc chita)
Suy ra: G."¢ = 500000 x 117 = 58500000 (VND)
* Gia thanh xay dung vO:
G’ =90%G,."¢ = 90% x 58500000 = 52650000 (VND)
* Gi4 thanh thiét bi:
G.." =10%G,."¢ = 10% x 58500000 = 5850000 (VND)
L.4 Gi4 thanh x4y dung tram bom cap IL.

* Gia thanh xay dung tram bom cap II duoc xac dinh theo cong
thire:
Gy = Qupenr X gua™ "

Trong doé:
Quar: cong sudt cla tram bom cap I, Qo = 168.35
(m*/day)
g.a"" = 500000 (d/m* nudc)

Suy ra:

G = 168.35 x 700000 = 84175000 (VND)
* Gia thanh xay dung vO:

Gu' =40%G """ = 40% x 84175000 = 33670000 (VND)
* Gia thanh thi€t bi:

G = 60%G ™" = 60% x 117845000 = 50505000 (VND)
L5 TOng gid thanh xdy dung mang 1udi:

Ta c6 tOng gia thanh xay dung mang luéi:
Gdel = Gxdo + Gdee‘xi + Gdec + GthbcII
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Trong doé:
G,": 12 gia thanh xiy dung dudng Ong,
G." = 62544000(VND)
G,.*: 1a gia thanh xay dung b€ chuta,
G.™ =58500000 (VND)
G,.™: 1a gia thanh x4y dung dai nudc,
G.™ =21600000 (VND)
G 1a gia thanh xay dung tram bom cap II,
G™" = 84175000 (VND)
Vay:
G™ = 62544000 + 21600000 + 58500000 + 84175000
= 226819000 (VND)

1. GIA THANH XAY DUNG TRAM XU LY NUO C CAP.

Bao gdm:

+ Gia thanh xay dung tram bom giéng.

+ Gia thanh xay dung cac hang muc cong trinh trong
tram xUr ly.

+ Gi4 thanh xay dung tram khur trung.

+ Gia thanh xay dung cac cong trinh khac trong tram.

I1.1 Gid thanh xAy dung tram bom giéng:

* Gia thanh xay dung tram bom gi€ng duoc xac dinh theo cong thuic:
G = Qqu x ngtbg
Trong do:
Q,: cong suat tram xu Iy, Q, = 350 (m*/day)
g .8 don gia xay dung tram bom gi€ng tinh cho 1 m®
nuoc, g, = 100000 (d/m’ nudc)
Suy ra: G.™ =350 x 100000 = 35000000 (VND)
* Gia thanh xay dung vO:
Gu' =40%G ., = 40% x 35.000.000 = 14000000 (VND)
* Gia thanh thi€t bi:
G = 60%G "™ = 60% x 35.000.000 = 21000000 (VND)

11.2 Gia thanh xiy dUng cdc hang mUc cong trinh trong tram x U 1y:

I1.2.1 Gi4 thanh xay dung cum b€ phan Ung két hdp vGi 1ang, bé
trung gian.

* Gia thanh xay dung cum xU ly dudc xac dinh theo cong thirc:
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1 1
G’xdcx = Qtt X gxdCX

Trong doé:

Q,: cong suat tram xu Iy, Q, = 350 (m*/day)

g~ don gia xay dung cum xU Iy nuéc cap tinh cho 1
m’ nudc, g, = 240000 (d/m°* nudc)
Suy ra: G =350 x 240000 = 84000000 (VND)

I1.2.2 Gia thanh x4y dUng tram khU tring:

Gia thanh xiay dung tram khUr tring duoc xic dinh theo cong thirc:
Gu™' = Qu x g™
Trong do:
Q,: cong suat tram xu Iy, Q, = 350 (m*/day)
g .: don gia xay dung tram bom gi€ng tinh cho 1 m®
nuodc, g, = 15000 (d/m’ nudc)
Suy ra: Gy =350 x 15000 = 5.250.000 (VND)
* Gia thanh xay dung vO:
Gy’ =40%G """ = 40% x 5.250.000 = 2.100.000 (VND)
* Gia thanh thi€t bi:
Gy" = 60%G, ™ = 60% x 5.250.000 = 3.150.000 (VND)

11.2.3 Gid thanh x4y dUng cdc cong trinh khéc trong tram xU 1y:

Cac cong trinh khac trong tram xU 1y gdm cé:

+ Nha di€u hanh.

+ Tram bién ap.

+ Cac loai cong trinh khac.
Gia thanh xdy dung cic cong trinh khéc trong tram xu 1y 1ay bang 10%
gia thanh xiy dung céc cong trinh chinh trong tram xu ly:

GXdctk =10% (GXdcxl + Gthbg)
Trong doé:

G™: gia thanh xdy dung cum xt 1y, G,,™ = 84.000.000
(VND)

G,o™: gia thanh xay dung tram bom giéng, G, =
35.000.000 (VND)
Suy ra:

G, =10% (84.000.000 + 35.000.000) =11.900.000 (VND)

11.2.4 Gi4 thanh bOn 10c 4p luc:
G " = N.Zja
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Trong doé:
G,q™: gia thanh bon loc ap luc
g..: don gia cla bé loc ap luc, g™ = 30000000 (VND)
n: sO b& loc ap luc, n =2

Suy ra:

G =2 x 30000000 = 60000000 (VND)

I1.3 T6ng gid thanh xAy dung tram xI 1y:

TOng gia thanh tram xU Iy duoc xac dinh theo cong thirc:
GCdtxl = Gthbg + GXdcxl + Gthkt + GXdctk +Gxdlal

Trong doé:
G, gia thanh xay dung tram bom giéng,
G.™ = 35000000 (VND)

G™: gia thanh xdy dung cum xU 1y,

G = 84000000 (VND)

G,™: gia thanh xAy dung tram khur tring,
G™ = 5250000 (VND)

Gy™: gia thanh xay dung cic cong trinh khic,
G = 11900000 (VND)

G.a™: gia thanh xay dung clia bon loc ap luc,
G = 60000000 (VND)

Suy ra:  G," = 35000000 + 84000000 + 5250000 + 11900000 +60000000
= 223150000 (VND)

ll. TOANG GIAU THA@NH XAAY DOING HEA THOANG CAAP
NOOUC
TOng gia thanh hé théng cap nudc dudc xic dinh theo cong thic:
Gxd ht Gxdlm + Gthxl

Trong doé:
G,™: tOng gia tri xdy dung mang luéi cap nudc,
G™ =226819000 (VND)
G,.™: tOng gia tri xdy dung tam xu Iy,
G™ =223150000 (VND)
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Do do:
G," 226819000 + 223150000 = 449969000 (VND)

IV TOANG GIAU THA@NH QUAUN LYU HEA THOANG CAAP
NOOUC
Bao gOm:
+ Chi phi di€n niing (cho tram bom va cic nhu cau khic)
+ Chi phi héa chat
+ Chi phi luong cong nhan va can bo quan 1y, chi phi
quan 1y phan xudng, chi phi bao hi€m.
+ Khau hao tai s@n ¢0 dinh.
+ Chi phi khac.

IV.1/ Chi phi dién ning:

Bao gOm: dién ning ding cho tram bom gi€ng, tram bom cap II, bom
rUa nudc rira 1oc, bom gi6 rtra loc, ...

IV.1.1/ Chi phi dién ning cho tram bom giéng:

Ta c6 tram bom gi€ng c6 2 may bom, mOt lam viéc va mot du
phong. Cé cac thong sO sau:
Q,' =14.58 (m’/h), H,' =72(m), N, = 3.57(kw), ,=80%, 4 =76%
Pién ning tiéu thu cla tram bom gi€ng dugc xac dinh theo cong thirc:
1 Q,' xHxT, x365
T 102x3.6x ,x
Trong dé: Q,', - Iuu luong clla bom, Q,' = 14.58 (m*/h).
H,'- cOt 4p clla bom , H,' = 72(m)
T, - thoi gian 1am viéc cla bom , T, = 24(gi0)
bs de - cONg suat bom va cong suat dong co clabom, ,=80% =0.8,
a=76% =0.76
Do d6 di€n niing tiéu thu clla tram bom gi€ng la:

14.58x72x24x365
1= TSI 41189.63 (kw/niim)
102x3.6x0.8x0.76

Chi phi dién niing cho tram bom giéng la:

G =Py x G4

Trong do6: P,'- 1a cong sudt dién ning tiéu thu clia tram bom gi€ng trong 1
nam

P,' = 41189.63 (kw/nim)

d

d
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Gq - la don gia dién ding cho san xudt , G, = 900 (d/kw dién)
Suy ra : G, = 41189.63 x 900 = 37070667 (d)

IV.1.2/ Chi phi dién ning cho tram bom cap II:

Tram bom cap II 1am viéc theo 2 ché do:
cap 1: c6 1 bom lam viéc trong 5 gi®
cap 2: ¢6 1 bom lam viéc trong 19 gi®
Pién ning tiéu thu cla tram bom cap II duodc xic dinh theo cong thuic
sau:
sz = +
Trong dé: Q;, Q, - luu luogng clla bom clia cap tht nhat va cap tht 2 1am
vi€c cap vao mang
Q:=1%0Q,=1% x 168.35 = 1.6835 (m*/h), Q, =5%Q, = 5% x 168.35
= 8.4175(m’/h)

H,, H, - cdt 4p bom cQa cap tht nhat va cap thir 2
H, = H, = 44.1 (m)
T,, T, - thoi gian lam viéc clla may bom trong cap thtt nhat va cap thu 2
T, = 5(gi®), T, = 19(gi®)

bs do - hi€u suat bom va hi€u suat ddng co clla may bom trong cap thi
nhat va cap thir 2

»=80% =08, 4=76% =0.76
Do dé di€n ning tiéu thu cla tram bom cap II:
2 1.684x44.1x5x365 + 8.418x44.1x19x365 = 12138.62 (kw/nim)

102x3.6x0.8x0.76  102x3.6x0.8x0.76

Chi phi di€n niing tiéu thu cla tram bom cap II:
G, =Pz x G,
Trong d6: P - 1a cong sudt di€n ning tiéu thu cGa tram bom cap II trong
1 nam
P, = 12138.62 (kw/nim)
G4 - 1a don gia dién dung cho san xuat , G, = 900 (d/kw di€n)
Suy ra : G4 =12138.62 x 900 = 10924758 (d)

d

IV.1.3/ Chi phi dién niing cho bom nudc rira loc:

Chi phi di€én niing cho bom nudc rtta 10c duodc xac dinh theo cong thikc:
G = x G,

Trong d6: Q, — cong sudt bom nudc rira loc

Q, = 87.55 (m*/h) = 2101.2 (m*/ngd)

H, - cOt ap cua bom, H, = 6.62 (m)
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T - thoi gian rtra loc. Vi s 1an rtta loc trong 1 ngay la 2 1an va thoi gian
cho 11an rtra loc 1a 6 phiit do vay thoi gian rira 1oc trong 1 ngay la:

T =2 x 6 = 12(phiit) = 0.2(gi®) = 0.0083(ngd)

G, - 1a don gia dién dung cho sdn xuat , G, = 900 (d/kw dién)

Do vay:

Gq

b 2101.2x6.62x0.0083x365
T 102x3.6x0.8x0.76

IV.1.4/ T8ng chi phi dién ning dung cho sdn xudt:

x 900 = 169875(d)

TOng chi phi di€n ning diung cho san xudt cla nha may x Iy la:
G = G + G2 4 G

Trong dé: G, - Chi phi dién niing cho tram bom giéng

G, =37070667 (d)

G4"? - Chi phi dién ning tiéu thu clia tram bom cap II

G, = 10924758 (d)

G, - Chi phi dién niing cho bom nudc rtta loc

G"™" =169875 (d)

Vay: G~ = 37070667 + 10924758 + 169875 = 48165300 (d)

IV.1.5/ Chi phi dién ning dung cho thap sing:

Chi phi dién ning cho thap sang duoc 1ay bang 1% chi phi dién
niing cho san xudt: G,™ = 1% x G~ = 0.01 x 48165300 = 481653 (d)

IV.1.6/ Téng chi phi dién ning dung cho tram xU 1y (sdn xudt + thap

TOng chi phi dién ning diung cho tram xU Iyla:
Gdt = Gdsx + GdTS

Trong d6: G, — chi phi dién niing dung cho s@n xuat cla tram xu Iy
G = 48165300 (d)
G4"™ - Chi phi dién niing cho thap sang, G,™ = 481653 (d)
Vay: G4 =48165300 + 481653 = 48646953 (d)
IV.2/ Chi phi ddu m&:
TOng chi phi ddu m& ding dé béi tron 14y bang 0.5% tong chi phi dién
nang:

Gum =0.5% x G4' = 0.5% x 48646953 = 243235 (d)
IV.3/ Chi phi hod chét:

IV.3.1/ Chi phi phen:
Ta c6 ham luong phén dudc st dung trong tram xU Iy la:
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Lp = 28.3 (mg/l) = 28.3 (g/m°)
Vi pheén ta st dung 14 phén sach nén li€u lugng phén can dung trong 1 ngay la:
Py =
Trong d6: Q - 1a cong sudt tram xt 1y, Q = 350 (m*/ngd)
L, -1ali€u luong phén duogc st dung, L, = 28.3(g/m°)
350x28.3

Suy ra: P, = oo 9.91 (kg/ngay)

Chi phi phén can dung trong 1 nim:
Gy™™ =Py x 365 x Gp
Trong d6: P, - 1a li€u luong phén dugc st dung trong 1 ngay
Py = 9.91 (kg/ngay)
Gp -la don gia phen, G, = 2000 (d/kg)
Suy ra: Gp"™™ =9.91 x 365 x 2000 = 7234300 (d)

IV.3.2/ Chi phi clo:

Ta c6 chi phi clo dugc st dung trong 1 niim cUa tram xU ly dudc xac
dinh theo cong thurc:

Gclonim = Lao™™ X Gao
Trong d6: L,,"™ - 1a li€u luong clo dudc st dung trong 1 nim cla tram xU
ly
Dua vao phan tinh toin hoa chat ta c6 luong clo dugc st dung trong 1 nim
1a: L™ = 129.6 (kg/nim)
G, -la don gia clo, G, = 15000(d/kg)
Suy ra: G,,"™ = 129.6 x 15000 = 1944400 (d)

IV.3.3/ Chi phi voi:

Ta c6 chi phi v6i dugc st dung trong 1 niim cUa tram xU ly dudc xac
dinh theo cong thirc:

G =L x G,
Trong d6: L,"™ - 13 li€u luong véi dudc st dung trong 1 nim cUa tram xU
ly
Dua vao phan tinh toin hoa chat ta c6 luong véi duoc sir dung trong 1
niam la: L,"™ = 1396.8 (kg/nim)
G, - 1a don gi voi, G, = 1000 (d/kg)
Suy ra: G,"™ = 1396.8 x 1000 = 1396800 (d)

IV.3.4/ Téng Chi phi hod chat st dung hang nim:

TOng chi phi hoa chat st dung hang nim cla tram xu Iy:
thnﬁm = Gvnﬁm + Gdoném + GPnﬁm
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Trong dé: G,"™ - 1a chi phi v6i dugc sir dung trong 1 niim cUa tram xu ly
G, =1396800 (d)

Ga,™™ - 1a chi phi clo dugc st dung trong 1 niim cla tram xU 1y

Ga,"™ =1944000 (d)

G,™™ - 1a chi phi phén duoc st dung trong 1 nim cUa tram xU ly

Gy™™ =17234300 (d)

Suy ra: G, = 1396800 +1944000 + 7234300 = 10575100 (d)

IV.4/ Chi phi lugng cho cdn b0 cdng nhian quan 1V, chi phi quan 1y phan xUdne,
chi phi bdo hiém:

Ta c6 tOng chi phi luong cla can bd céng nhan vién quan Iy hé
théng cap nudc duogc xic dinh theo cong thitc sau:

G, =Nx G, x12
Trong d6: N - 14 s® can bO cong nhan vién 1am viéc, chon N = 3 (nguoi)
G, - 1a thu nhap cUa c4an b0 cong nhan vién, G, = 900000 (d/thing)
Suy ra : G; =3 x900000x12 = 32400000 (d)
+ Chi phi quan 1y phan xuéng: 18y bang 10% chi phi luong clia can bd
cong nhan vién:

Gpx =10% x G, =10% x 32400000 = 3240000 (d)
+ Chi phi bao hi€m: 1ay bang 5% chi phi luong cla cian bd cong nhin
vién:

Gpn =5% x G, =5% x 32400000 = 1620000 (d)
IV.5/ T6ng chi phi qudn 1y hang nim:

TOng chi phi quan 1y hang nim cla hé théng xU 1y dudc xic dinh
theo cong thurc:
Gy =Ga+ Gum + G + Gy + G + Gy,
Trong dé: G, - tong chi phi dién niing, G, = 48646953 (d)
Gum - chi phi dau m@, G, = 243235 (d)
Gh. - chi phi hoa chat, G, = 10575100 (d)
G, - chi phi luong cho cian bO cong nhin vién, G, = 32400000 (d)
G, - chi phi quan Iy phan xudng, G,, = 3240000 (d)
Gy, - chi phi bao hi€m, G, = 1620000 (d)
Do vay téng chi phi quan 1y hang nim cGa hé théng xu Iy :
G, = 48646953 + 243235 + 1057100 + 32400000 + 3240000 +
+ 1620000 = 83967288 (d)

V/ TINH TOAN GIA THANH CHO 1 M*NUOC:
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V.1/ T6ne chi phi khdu hao via quan 1y hang nim:

TOng chi phi quan 1y hang nim duodc xéc dinh theo cong thitc sau:
C= qunﬁm + Ggucs
Trong dé: G,"™ - t&ng chi phi quan Iy hang niim cGia hé théng xtr 1y
G, =83967288 (d)
Gkucs — chi phi kha@u hao co ban cla tai san cd dinh (thoi gian tinh khau
hao la 25 nam).

449969000

Do Véy: C =83967288 + 17998760 =101966048 (VND)
V.2/ Gi4 thanh sdn xudt 1 m® nudc:

Gia thanh s@n xuat 1 m* nudc duoc xic dinh theo cong thiic sau:
G=

Trong dé: C — tdng chi phi kh@u hao va quan Iy hang nim

C =101966048 (VND)

Q - cong suat tram xr 1y, Q = 350 (m*ngd)

Do vay gia thanh 1 m’ nudc la:

_ 101966048 =798 (d)
350x365

Gi4 thanh thuc d€ sdn xudt ra 1 m® nudc la:

Gi=G(1+0.8% x12)=798 (1 + 0.008 x 12) = 875 (VND/m")
VGi 0.8% la ldi suat ngan hang moi thang.

B/ XU LY NUGC THAL
KHAI TOAN CONG TRINH XU LY NUG C THAL
I. VOn dau tu cho tUng hang muc cdng trinh:

I.1 Phan xay dung:
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STT Hang muc Thé tich | SO lugng bon gia .
cong trinh m’ (cdi) (@6ng/m®) | Thanh tién
(VND)
1 HO thu gom 14 1 800000 | 11200000
2 | Bé diéu hoa 92.75 1 800000 | 74200000
3 | Bé€langdotI | 36.56 1 800000 | 29248000
4 | B@& Aerotank 65.52 1 800000 | 52416000
5 | Bélangdot | 107.39 1 800000 | 85912000
Il
6 | BEkhutrung | 13.44 1 800000 | 10752000
7 B& nén bun 10.36 1 800000 | 8288000
8 | San phoi bun 14.4 3000000
275016000
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I.2 Phan thiét bi:
STT Hang muc cong trinh SO luong | Don gid Thanh tién
(Cai) (POng)
1 Song chan rac 1 1000000 1000000
2 Pia phan phoi khi 35 80000 2800000
3 HT van, dudng 6ng, phu 25000000 | 25000000
kién
4 Van chuyén, 1ap dat 20000000 | 20000000
5 Méng riing cuta 6 b€ lang I |1 300000 300000
6 Mang ring cua 6b€lang |1 500000 500000
II
7 Gian quay & bé lang I 1 25000000 | 25000000
8 Gian quay & b€ 1ang II 1 40000000 | 40000000
9 May nén khi & b& di€u hoa |2 1500000 3000000
(0.5kW)
10 May nén khi & b& Aerotank |2 11000000 | 22000000
(4.75 kW)
11 Bom chim & hd thu gom 2 12000000 | 24000000
12 Bom nudc thai 4 10000000 | 40000000
13 Bom bun tud@n hoan 2 8500000 17000000
14 Bom bun du 1 1500000 1500000
15 Bom tiach nudc 1 1500000 1500000
16 Bom xa bun 1 9000000 9000000
17 | Day dién, linh kién, Ong 5000000 5000000
PVC bao v€ linh kién
237600000

TOng chi phi dau tu cho cic hang muc cong trinh:
Mg = 275016000 + 237600000 = 512616000 (VND)
Chi phi dau tu duoc tinh khau hao trong 25 nim
M,, = 512616000/25 = 20504640 (VND)

II. Chi phi quan Iy, van hanh.

II.1 Chi phi nhan cong:

Cong nhan:2 ngudi x 900000 dong/thang x 12 thang = 21600000

(dOng)

Can bd: 1 nguoi x 1500000 dong/thang x12 thang = 18000000 (dOng)
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T&ng cdng: 21600000 + 18000000 = 39600000 (dOng)

I1.2 Chi phi héa chat:

Li@u luong cloride = 3.24 (kg/day) = 972 (kg/niim)
Gia thanh 1 kg cloride 200 ddng
Chi phi héa chat ding cho m&t nim: 972 x 200 = 194400 (VND)

I1.3 Chi phi dién niing:

Chi phi di€n niing tinh cho mOt nim:
*Bom nudc thai tU hd thu gom:
Ta st dung 2 bom nhiing chim hoat dOng luin phién mot 1am viéc va mot
du phong. Cé cic thong sO sau:
Q,' =13.48 (m’/h), H,' = 8 (m), N, =45 (kw), ,=80%, 4 =76%
Pién niing tiéu thu cla tram bom gi€ng duodc xic dinh theo cong thuc:
O, xHxT,x300
T 102x3.6x ,x
Trong dé: Q,', - Iuu luong clla bom, Q,' =13.48 (m*/h).
H,'- cOt 4p cla bom , H,' = 8 (m)
T, - thoi gian 1am viéc clla mOi bom , T, = T, = 12 (gi®)
bs a - congsudt bom va cong suat déng co cllabom, ,=80% =0.8,
4 =76% =0.76
Do d6 dién niing tiéu thu cla tram bom gi€ng la:

13.48x2x8x12
)= BA8x282x300 _ 3450 61 (kwindm)
102x3.6x0.8x0.76

Chi phi di€n niing cho tram bom gi€ng la:

G =Py x G4

Trong do6: P,'- 1a cong suat dién ning tiéu thu clia tram bom gi€ng trong 1
nam

P,' = 3477.81 (kw/nim)

G4 - 1a don gia dién dung cho san xuat , G, = 900 (d/kw di€n)

Suy ra : G, = 3477.81 x 900 = 3130029 (d)

Tuong tu ta tinh cho: bom bun tu@n hoan, bom bun du, may nén khi & bé
di€u hoa, ...

d
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PHAN III: TINH TOAN HIEU QUA KINH TE

K&t qua tinh toan dudc cho & bang dudi day:

Hang muc Cong suat (kW) Chi phi (d6ng)

Bom nudc tir hé thu 0.45 3130029

gom

Bom bun tuan hoan 0.22 1734480

Bom bin du 0.00049 3864

May nén khi & bé di€u 0.5 3942000

hoa

May nén khi & bé 4.75 37370160

Aerotank

Cic hoat dOng khac 2000000
48180533

I1.4 Chi phi sUa chita bdo tri hang nim: 20000000 (VND)

TOng chi phi van hanh trong mOt nim:
M, =39600000 + 194400 + 48180533 + 20000000
=107974933 (VND)

III. TOne chi phi dau tu:

TOng chi phi dau tu cho cong trinh:
M =M, + My = 20504640 + 107974933 = 128479573 (d)
V1. Gi4 thanh x&r 1y 1 m® nuéc thai:
_ M 128479573
] ©323.52x365  323.52x365
Lai suat ngan hang: i = 0.8 %/thang
Gi4 thanh thuc t€ d€ x(r 1y 1m? nudc thai:
M, = M,, (1 + 0.008 x 12) = 1088 (1 + 0.008 x 12) = 1193 (d)

1088 (d)

x1
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