Cap thoat nwéc ®
(Water supply and Drainage)

Chwong 3. Mang lw&i cap nwéc )
3.1. Khai nhiém chung

3.1.1. Mang lwé&i cap nwéc water distribution system

Water
purification

<Van chuyén va phan phdi nwéc dén noi tiéu dung.
plant

% C6 thé chia thanh 3 cp duwong 6ng nhu sau:
> Dudng 6ng cép |

Sewage > Budong 6ng cap I

> Duwong bng cép llI

treatment
plant
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3.1. Khai nhiém chung @ Chwong 3. Mang lwéi cap nwéc @
3.1.2. So d6 mang lwéi cap nwéce 3.2. Tinh toan mang lwéi cap nwéc

3.2.1. Cac trwong hop tinh toan

P [ o % Truwdng hop gio dung nwdc nhiéu nhat
Feifid st cang nghicp EAE wid cang nghiza
[ ] rw b & [ khanbke
< Trwdng hop gié dung nwdc nhiéu nhat va cé chay.
!
N — [ = ] et ’
L =T < Trwong hop gio dung nwéece it nhat
Mang Iwéi cut Mang Iwdi vong
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3.1. Khai nhiém chung
3.1.2. S d6 mang lwéi cap nwéc

3.2. Tinh toan mang lw&i cap nwéc

3.2.2. Xac dinh lwu lwong tinh toan

% Lwu lweng tinh toan cho toan hé théng (q,,)

«*Mang Iwéi cut (branched network) > Theo théng ké tr khu ding nude

BRI

l > Theo cong thirc gan dang:
S Bimchwd-ee yps
X A VO i max __ Q.':zﬂ‘ R\ 'K},'_.n'.a:. 5.4
“*Mang Iwé&i vong (grid (looped) network) g, === mrih
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<»*Mang Iwéi hon hop (combined network) q, = 24 mjn
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3.2. Tinh toan mang lw&i cap nwéc @ 3.2. Tinh toan mang lw&i cap nwéc @

3.2.2. Xac dinh lwu lwong tinh toan 3.2.2. Xac dinh lwu lwong tinh toan
% Lwu lweng tinh toan cho tirng doan éng (qy) % Lwu lweng tinh toan cho tirng doan éng (qy)
> Gia thiét: > Khi doan 6ng nam trong moi lién hé véi céc tuyén
» Cdc hé tiéu thu nwéc I6n: ong khac
— Quy lwu lwong vé diém nut:
» Cac hé tiéu thu nwéc nho: 4
H6 tiéu thu nuoe . . _ 2 4s
1 2 3 9075
N I | | 5
P ﬁ ? ? f ? tGav f PS — Lwu lwong tinh toan cida doan 6ng
N /)
th qi.‘ = E ‘{.I'..r
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3.2. Tinh toan mang lw&i cap nwéc 3.2. Tinh toan mang lw&i cap nwéc @
3.2.2. Xac dinh lwu lwong tinh toan 3.2.3. Xac dinh dwéng kinh éng (pipe diameter)
“ Lwu lwgng tinh toan cho tirng doan éng (qy) < Pwong kinh 6ng theo van téc kinh té:

> Doan 6ng chi lam nhiém vu van chuyén nwoéwc :
qtt = qcx

> Doan é6ng vira lam nhiém vu van chuyén, vira
phén phéi nwéc

Qit = Qex + Qg

g g



3.2. Tinh toan mang lwéi cap nwéc
3.2.3. Xac dinh dwéng kinh 6ng

% Pwong kinh 6ng kinh té:

» Lobachop: Dy, = (0,8+1,2)Q%#
> Ongnhya  Dyp=1,321.Q0:041%
> Onggang: Dy, = 1,189.Q-045

D(mm) V. (m/s) D(mm) V,(m/s)

100 0.15-0.86 350 0.47-1.58

150 0.28-1.15 400 0.50-1.78

200 0.38-1.43 450 0.60-1.94

250 0.38-1.47 500 0.7-2.10

300 0.41-0.52 600 0.95-2.60

L 3 g
+ Bai tap

Mang Ivéi cap nwéc dwoc cho trén hinh v&. Puoc cdp nwéc béi
tram bom cép 2 (B) v&i lwu lwong 43 /s va dai nuwéc (D) dat & dau
mang lwéi voi lwu lwong 10 Ifs. Luu lweng lay ra doc theo cac tuyén
6ng; tai nat 8 ¢o lwu lweng 14y ra tap trung 4 5 I/s.

Xac dinh lwvu lweng nuéc tinh toan cac doan 6ng
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3.2. Tinh toan mang lwéi cap nwéc

3.2.4. Ton that ap lwc trong dworng 6ng (head loss)

hw = hd + h(?

¢ h,: Tén that doc dwong

* h,: Tén thét cuc b

(friction loss) (minor loss)
= CT tinh: = CT tinh:
* Theo TC cla LB Nga «  h,=Kv¥2g
» Theo Cthirc cia My, EU « Tinh theo % cua hd
(xem PL14, TCVN33:2006)
«Ew

3.2. Tinh toan mang lwéi cap nwéc
3.2.4. Ton that ap lwc trong dworng 6ng (head loss)

% Tinh theo tiéu chuan LB Nga:
— Tén that ap lwc trong dwéng 6ng dwoc xac dinh:

h,=il=K. gl d (Im\)
fl au: b
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% Tinh theo tiéu chuan LB Nga:
Tri s6 ctia hé s6 K va cac hé s6 mii n, p:

TT Loai ong 1000 K p n
ong thép méi khong co 16p bao v€ bén
1 trong hodc c6 16p phu bitum. 1,790 3.1 1.9
ong gang mdi khong c6 16p bao vé bén
: trong hoac c6 16p phu bitum. 1,790 3.1 1.9
ong thép va gang cii khong c6 16p bao vé
3 bén trong hodc c6 16p phu bitum. 1,735 3.3 2
4 | ong BTCT nén rung 1,688 4,89 1,85
5 | 6ng BTCT quay li tim 1,486 4,89 1,85
dng thép va dng gang co 16p bao vé bén
6 | trong bang nhya hay ximang polime, pht | 1,180 4,89 1,85
bang phuong phap quay li tam.
dng thép va dng gang co 16p hao vé bén
7 | trong bang ximang cat, phu bang phuong | 1,486 4,89 1,85
phép quay li tdm.
8 |bngnhya 1,052 | 4,774 | 1,774
9 | 6ng thuy tinh 1,144 | 4,774 | 1,774
’ a 7 = R 7
3.2. Tinh toan mang lw&i cap nwéc
3.2.4. Ton that ap lwc trong dwong 6ng
% Tinh theo céng thirc cua My va cdc nwéc EU:
» Phwong trinh Darcy — Weisbach
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3.2. Tinh toan mang lw&i cap nwéc
3.2.4. Ton that ap lwc trong dwong 6ng

« Tinh theo céng thirc cua my va cac nwoc EU:
» Cong thirc Hazen - William
—Duwoc str dung tai My va Nhat Ban.

— Codng thrc nay ap dung cho chat Idng va khi,
chay rdi (Re > 2320).
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3.2. Tinh toan mang lw&i cap nwéc

3.2.4. Ton that ap lwc trong dwong 6ng

% Str dung bang tinh thay lwc Iap sdn dé tinh toén MLCN:

d rinh bing mm ~
Q 50 60 75 80 100 125
Vs) - s L - _
W Tnael « |kt & ) msl] wooi | v | 1000t | v | 10008

33 | 103 | 411 || 086 | 22| 081 | 112 | 047 | 578 | o032 | 237 | 024 | 112 |
a4 | 106 | 435 |{oss | 27 || 063 | 118 | 048 | 610 | 0,33 | 250 | 0245 | 118
a5 | 1,00 | 459 || 081 | 202]|) 085 | 125 | 049 | 643 | 034 | 263 | 035 | 125
a5 | 112 | 484 || 094 | 208 || 067 | 132 | 051 | 676 | 035 | 277 | 025 | 13
a7 | 115 | s09 || 096 | 3z24]|| nes | 139 | 082 | 711 | 036 | 291 | 027 | 138

38 | 118 | 535 || 099 | 3a1)| 070 | 145 | 054 | 746 | 037 | 305 | 0274 | 144
3,0 121 | s64 || 101 | 358]| n72 | 153 | 055 | 782 | 038 | 320 | 028 | 151
40 | 124 | 590 ([ 104 | 375| 074 | 160 | 056 | 819 | 039 | 334 | 029 | 1.58
41 127 | 620 ||[107 | 393|| 076 | 167 | 058 856 | 040 | 850 | 030 | 165
42 1,31 | 851 108 | 411 | arg | 1715 | 0,59 ; 885 | D41 | 365 | 0302 | 172
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3.2. Tinh toan mang lwéi cap nwéc

3.2.5. Tinh toan thuy lwc mang lwéi cut
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S Biét: »Tim:

= Ap luc can thiét () tai nut,
» Lwu lwgng (q) 18y ra & cac nut.

= X4c dinh dwong kinh éng

» Xac dinh tén that ap lwc

= Xac dinh d6 cao cla dai nuwéc
= Xac dinh cét ap may bom nuwéc

3.2. Tinh toan mang lwéi cap nwéc

.k 3 g

3.2.5. Tinh toan thuy lwc mang lwéi cut

+¢ Trinh tw tinh toan:

1. Xac dinh lwu lwgng tai cac diém nat

2. Xac dinh lwu lwong qua cac doan 6ng

@)

Tinh toan tuyén é6ng chinh

Tinh toan tuyén éng nhanh

e

3.2. Tinh toan mang lw&i cap nwéc @
3.2.5. Tinh toan thuy lwc mang lwéi cut

+ Bai tap

Mang lwéi cp nwéc, co kich thwéc dwgce ghi trén hinh vé. Duoc
cap nuéc bdi tram bom cép 2 (B) véi lwu lvong 43 I/s va dai nwéc (P)
dat & dau mang lwéi véi lvu lwong 10 I/s. Lwu lueng 1y ra doc theo
céac tuyén éng; tai nut 8 cé lwu lwong |4y ra tap trung 1a 5 Ifs.

Tén that ap lwc tir tram bom B dén dai D 1a 4m, trong khu virc xay
dwng chl yéu 1a nha hai tAng. St dung éng thép.
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< Dap so
Tinh toan thay lwc tuyén 6ng nhanh

Nt

Poan
ong

1
(m)

e
(1/s)

D
(mm)

\%
(m/s)

10001

h=i.l
(m)

(m)

H,

ct
(m

(m)

@

@)

3)

“

5

(6)

(@)

®

()

a10)

dan

3.2. Tinh toan mang lwéi cap nwéc
3.2.6. Tinh toan thuy lwc mang lwéi vong

< Co’sé tinh toan
» Phuwong trinh lwu lwgng tai mét nat:
Sgnu’t = 0

> Phuong trinh tén that nang lwong trong mét vong:

2 201/s
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3.2. Tinh toan mang lwéi cap nwéc
3.2.6. Tinh toan thuy lwc mang lwéi vong A=

®
~ Db

h

2y
% Trinh tw tinh toan: i

1. Xac dinh lwu lwgng tai cac diém nut.
2. So bo chon lwu lweng trong cac 6ng, sao cho tai mdi nut:
£Q.4 = [2Q,|
3. Chon trwdc dworng kinh cac dng trong mang vong.
4. Trong méi vong néu =h =0 thi gia thiét lai lwu lwong voi:
(Agq+q;)
5. Lap lai cac bwéc dén khi Ag< ¢ thi dirng.

.k 3 g

3.2. Tinh toan mang lw&i cap nwéc

3.2.6. Tinh toan thay lwc mang lwéi vong

+« Bai tap
Cho so' d6 mang ludi cap nwdc co mot vong. Chiéu dai cac
d(?an ong tinh toan duwoc ghi trén hinh vé. Tw TB cap 2 cung
cap cho mang lw&i lwu lwgng la 70l/s. Tai nat 3 lay ra lwu lvgng
tap trung la 10l/s. Yéu cau tinh toan thay lyc mang lwéi. St
dung ong thép.
3 101l/s

—_—

600m

300m

200m
701/s 400m
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<+ Bai giai

Bang tinh thay Iwc mang lwéi vong

70 1/s
1

400m

4

300m
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3.3. Cau tao mang lwéi cap nw

3.3.1. Cac loai 6ng

> Ong gang (cast iron pipe)
DPac diém:

» Bwong kinh: 50-1200mm, dai: 2

mot dau tron.

» Khi ndi, dau tron ctia 6ng nay sé dwoc dwa vao dau loe
cta 6ng kia. Day day tdm dau hodc nhwa dudng dwoc
nhét vao khe ho.

“tn

3.3. Cau tao mang lwéi cap nwéc
3.3.1. Cac loai 6ng

> Ong thép (steel pipe)
DPac diém:

» D6i v&i HTCN bén ngoai, cé thé s dung éng thép

dwong kinh tlr 100-1600mm; hai dau tron.

» Pwoc ndi véi nhau bang han dién.

3.3. Cau tao mang lwéi cap nwéc
3.3.1. Cac loai 6ng

> Ong bé tong cbt thép (reinforced concrete pipe)
DPic diém:

.k 3 g

©)

» U’ng suét trwdc: dwong kinh 400, 600mm, dai 4m, ap

Iwc cdng tac: 6-8 at.

» Khéng trng suét trudc: duwong kinh 400, 500, 600,

700mm, dai 4m, ap lwc cébng tac 2-3 at.

» Cac 6ng ndi v&i nhau bang cac éng 16ng va vong cao
su, xam day va xi mang amiang. Véi 6ng BTCT tng
suat trwéc miéng loe dwoc ndi véi nhau béng cac vong
cao su va vira xi mang. Khi ndi 6ng BTCT v&i cac thiét
bi khac bang gang (van, khéa,...) thi dung cac dau néi

ché tao riéng bang thép.

“tn



3.3. Cau tao mang lwéi cap nwéi
3.3.1. Cac loai 6ng

> éng chat déo (plastic pipe)

v Dac diém:

» DPuong kinh dén 600mm, dai
dau tron, chiu dwoc ap lwc tir 2-10 at.

» C6 thé ndi v&i nhau bang cac éng Idng ren, han nhiét
bang que han nhya hodc bang céc chi tiét ché tao sdn
va keo dan..

» Ngoai cac loai éng trén hién nay con st dung cac loai
ong cap nudc khac nhw ong fibréximang, ong sanh,...
Tuy nhién 6ng fibréximang co thé gay bénh ung thw phoi;
ong sanh dé v&, khéng chiu dwoc ap lwc cao.

g

3.3. C4u tao mang lwéi cap nwéc

3.3.2. Cac thiét bi trén mang Iwéi cap nwéc

» Khoa (isolation valve)

3.3. Cau tao mang lwéi cap nwéc
3.3.2. Cac thiét bi trén mang Iwéi cap nwéc

» Van giam ap (pressure-reducing valve)
» Van duy tri ap (pressure-sustaining valve)

©,

3.3. Cau tao mang lwéi cap nwéc
3.3.2. Cac thiét bi trén mang Iwéi cap nwéc

> Van diéu chinh lwu lwong (flow-control valve)
» Van xa ap lwc (pressure-relief valve)

g
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3.3. C4u tao mang lwéi cap nwéc @ 3.3. C4u tao mang lwéi cap nwéc
3.3.2. Cac thiét bi trén mang Iwéi cap nwéc 3.3.2. Cac thiét bi trén mang Iwéi cap nwéc

» Van xa khi (air-release valve) . ) ) ) o y ;

» Van thong khi (air-and-vacuum valve) > VOI‘ lay nUU’O’c cong c?ng: dat ¢ nga b,a’ Anga,{ tr
dg’dng hoac doc theo cac khu vyc chwa c6 hé thong
cap nwoéc trong nha, khoang cach 200m.

> Tram bom trung chuyén: khi chuyén nwoc di qua xa
hoac Ién cao; tram bom trung chuyén, téng ap lwc cot
r)u’c’rc; tranh truwdng hqp cbét nwdc trong Ong lam Vo
0Ong hoac dung duwdng ong ap lyc cao, khdéng kinh té

> Tram bom cuc bé: tdng ap cho cac diém lay nuwdc

cao cuc bo.
hg i
3.3. C4u tao mang lwéi cap nwéc 3.3. C4u tao mang lwéi cap nwéc
3.3.2. Cac thiét bi trén mang lwéi cap nwéc 3.3.3. B6 tri dworng 6ng cap nwéc

> Van xa nwéc (blow-offs)

] Ong nuéc dit ngoai dwdng phd phai thda cac diéu kién :
» Hong lay nwéc chira chay

> Chiéu sau tbi thiéu dat dng: 0,7m.

> C6 thé dat trwc tiép trén nén dat tw nhién hogc trén
bé bang cat, da dam hoac bé tdng cot thép.

> Thwong dat song song véi cot mat dat thiét ké, cach
moéng nha téi thidu 3m va cay xanh téi thiéu 1,5-2m.

> Ong cap nwoc dat trén 6ng thoat nudc, khodng cach
v@i dwdng ong khac theo chiéu dirng = 0,1m va chiéu
ngang = 1,5-3m.

e



3.3. C4u tao mang lwéi cap nwéc

3.3.3. Bo tri dworng 6ng cap nwéc
Ong nuéc dit ngoai dwdng phd phai thda cac diéu kién :
» Trong céc xi nghiép hoac thanh phd Ion co thé bo tri
chung nhiéu loai 6ng khac nhau trong cung mét

duwéng ham.

> Khi ong di qua séng, vung lay,... c6 thé cho 6ng di trén
cau, cau can, xi phong.

> Tranh d&t 6ng cip nuéc di qua bai rac, nghia trang.
g n

Chwong 3. Mang lw&i cap nwéc
Cau hai 6n tap

> Trinh bay cac so d& mang lwdi cap nwéc? Néu ré wu
diém, nhwoc diém, diéu kién ap dung ctia mdi so' d6?

» Trinh bay C?’lC ngqyén tac quy hoach mang luéi cap nwéc
(trén mat bang, trac doc, trac ngang)?

» Cach xac dinh lwu ILyo’ng tinh toan tai cac nut, lwu lwong
tinh toan tirng doan 6ng?

> Céch xac dinh duong kinh éng kinh té, van tbc, tén that
ap lwc trong dwdng éng (céng thive va bang tra tinh sén)

» Trinh bay co s@, trinh ty tinh toan thay lwc mang luéi cut,
mang lwdi vong?
NS ? aen



