Bai giang: CAP NUGC SINH HOAT & CONG NGHIEP

Chuong 2: MANG LUGI CAP NUGC VA HE THONG DAN NUGC

2.1. Co sé thiét ké mang lwéi cAp nwéc va hé thong din nudée.

2.1.1 Mang lwéi cap nwéc va nhirng yéu cau co ban cia mang lwéi cap nwéc.

1. Khai niém: Mang lu6i cAp nudc 1a 1 bd phan ctia hé thong cip nude, 1a tap hop cac

loai duong ong véi céc cd kich thude khac nhau, lam nhiém vu van chuyén va phan

phoi nudce dén cac diém dung nudce trong pham vi thiét ke.

2. Mang luwé6i cap nwéce phai théa man cac yéu cau sau:

Mang luéi cap nudc phai dam bao cung cip di luu luong téi moi ddi tuong
dung nudc dudi ap luc yéu cau va chét luong tot.

Mang luéi cip nudc phai dam bao cung cap nude thuong xuyén, lién tuc, chic
chén t6i moi ddi twong dung nudc trong pham vi thiét ké.

Mang luéi cip nudc phai thiét ké sao cho chi phi xay dung va quan Iy mang
luéi cling nhu moi cong trinh lién quan t6i nd 1a ré nhat.

Dic tinh qui hoach cip nudc ciia khu vuce, sy phan b cac dbi twong dung nude
riéng 1€, su b tri cac tuyén duong, hinh thu, kich thudc khu nha 6, cong
xuong, cay xanh...

Céc chudng ngai thién nhién hay nhan tao khi dat 6ng.

Dia hinh cta khu vuc s& thiét ké hé théng cap nudec.

3. Noi dung thiét ké mang lw6i cip nuérc :

Vach tuyén mang ludi cap nudc .

Lap so dd phan bd luu luong cho mang ludi. Xéac dinh luu luong tinh toan cho
ting doan ong. Tinh toan thily luc mang ludi.

Tinh toan thiét ké cac cong trinh trén mang ludi cap nudc .

B6 tri dudng 6ng cAp nudc trén mat cat dudng phd. Thiét 1ap mit cét doc cia

tuyén 6ng thiét ké.

4. Cac tai liéu cin thiét dé thiét ké mang lwéi cdp nude.

- Ban do dia hinh khu vuc: bao gdm vi tri thanh phd, nguon nuédce, cac tuyén ong

dan nudc.
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- Ban d6 qui hoach chung va s6 liéu qui hoach.
- Ban dd qui hoach cac cong trinh ngam.
- Mit cit ngang cac dudng phd.

- Tai liéu vé dia chat cong trinh va dia chat thiy van.

2.1.2. So 46 mang lu6i cip nuée .
Mang luéi cip nudc bao gdm: duong dng chinh, dng nhanh va éng nbi phan phdi nude
mang ludi cip nudc chia lam 3 loai.

Mang lwé6i cut: 13 mang ludi dudng dng chi ¢ thé cap nude cho cac diém tho 1 hudng.

Qo

Hinh 2.1: So d6 mang luéi cap nudc cut

o Uu:
- D@ tinh toan

- Téng chiéu dai toan mang ludi ngan do d6 kinh phi dau tu it.
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* Nhuoc: khong dam bdo an toan cﬁp nude néu 1 doan 6ng dau mang co su cd thi toan bd hé
thong mat nudc.
* Ung dung: cho thanh phd nho, thi xa, thi tran khong c6 cong nghiép hoic chi co d6i tuong
tiéu thy khong yéu cau cip nudc lién tyc.
2. Mang lwéi vong. La mang lu6i duong dng khép kin ma trén d6 tai moi diém co thé cip
nudce tir 2 hay nhiéu phia.
* Uu: Pam bao an toan trong cip nudc.
* Nhuoc:
- Do khong xac dinh dugc chiéu nude chay nén kho tinh toan thiét ké.
- Tong chiéu dai mang ludi dudng dng 16n dan dén chi phi dau tu xdy dung

cling nhu chi phi quan ly mang lu6i cao.

Qo

Hinh 2.2: So d6 mang luéi cAp nudc vong
3. Mang lwéi hdn hop: duoc dung phd bién do két hop duoc vu diém 2 loai trén.
Mang luéi vong dung cho cép truyén dan va nhitng ddi tuong tiéu thu nudc quan trong.

Mang luéi cut phan phdi cho nhitng diém it quan trong.
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2.1.3. Nguyén tic vach tuyén mang luéi cdp nwéc.
1. Mang ludi phai bao trim dugc cac diém tiéu thy nude.
2. Tong chiéu dai toan mang ludi mang ludi 1a nho nhat.
3. Cac tuyén 6ng chinh phai dat theo dudng phd 16n, hudng vé phia cudi khoang cach
giita cic tuyén chinh 300-600m phu thudc qui mé cta thanh phd. 1 mang ludi phai o it
nhat 2 tuyén chinh, c6 thé 1am viéc thay thé 14n nhau khi c6 su ¢d.
4. Cac tuyén 6ng chinh ndi véi nhau bang cic 6ng nhanh, khoang cach 400-900m. Céc
tuyén vach theo duong ngan nhat, tranh dit qua cao chudng ngai nhu: ao hd, duong tau,
nghia dia.
5. Co thé két hop duogc voi cac cong trinh khac va phat trién trong tuong lai.

6.1.4 Tinh toan ldy nuéc tir mang luéi cAp nudérc .

1. Xac dinh luu lwgng toan mang.

_ Q — Kmaxgid 'th
max 24

_ Q _ Kmingié ‘th
min 24

Chu ¥: Dbi v6i mang c6 dai nude ¢ cudi mang ludi con phai tinh toan kiém tra cho
truong hop van chuyén nudc 16n nhat tic trudng hop tiéu thy it, mang c6 chirc ning van
chuyén 1én dai.

2. X4c dinh luu lwong tinh to4n tirng doan dng.

Thue té 14y nudce tir mang ludi cap nudce rat phirc tap va mudn mau, mudn vé. Tir mang
nude duoc dua t6i cac ddi trong ding nude qua rat nhidu dudng dng khac nhau ( ng nhanh,

6ng phan phdi) ndi vao éng chinh cua thanh phé trén nhitng khoang khac nhau.
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qQi qs

Hinh 2-3: So d6 14y nudc trén doan 6ng A-B ctia mang phéan phdi.
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Hinh 2-4: So d6 iy nudc trén doan ng chinh I-1I ciia mang ludi

Nhén xét: Giita doan éng A-B c6 nhiéu éng nhanh dan nudc vao ngdi nha véi cac luu
luong khac nhau ( q;, gz, qs,..). Trén dng chinh I-II ngoai viéc cung cap nude cho dng nhanh
vao nha con c6 1 sé dng phan phdi ( dudng nét dut) dau vao.

Nhu vdy trén cic doan dng ctia mang ludi sé diém iy nude rat khac nhau va khoang
cach gitta ching khong dong nhat. Lugng nudc 1ay ra tir mdi diém khong gidng nhau va thay
dbi theo thoi gian, vao cac thoi diém khac nhau c6 gia tri khac nhau. Qui luét cia su thay doi
nay phu thudc vao ché d6 ding nudc trong cac nha./

Khi thiét ké dé tinh toan don gian hon, twong ddi gan ding véi thuc té goi 1a “ So dd don
gian hoa mang ludi”. So d6 duoc xay dung dya trén thuyét don gian hoa nhu sau:

a. Cac diém lay nudc véi s6 luong nude tuong ddi 16n duoc coi 1a cac diém lay nuéc

tap trung. Con cac diém iy nudc nho coi 13 1y nude doc duong, luu luong 14y ra tai
cac diém d6 goi 1a ldy nudc doc dudng. Cho rang luu luong doc duong sé nhu nhau

va phan bo déu theo chiéu dai 6ng chinh va ong noi.
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b. Trong qua trinh lam viéc ctia mang ludi sé lugng nude lay ra tir cac diém doc dudng
thay d6i theo ciing mot ty 1& nhu biéu db dung nudc va s& khic nhau dbi voi ting
thoi diém tinh toan riéng biét. Khi trén mang lué6i chi c6 it diém ldy nudc thi ta co
mang luéi chi c6 luu luong tap trung (hé thong cap nudc ciia khu cong nghiép hay xi
nghiép coéng nghiép). Trong mang ludi cip nude thanh phd lwu luong tip trung 13 luu
lugng dung cho cac nha may, xi nghi€p cong nghi¢p, nha ga, co quan, cac cong trinh

c6 nhu cau dung nudc 16n.

Theo phan tich va gia thuyét nhu trén thi tir gia thuyét th nhat ta c6 thé xac dinh luu

luong nude 1dy ra trén mot don vi chiéu dai dudng éng va goi 12 lwu lwong don vi doc

duong (qav)-
Q,-2Q, g,—-2q
— tt ttr — tt ttr 1/ .
Qov 3,6.5L SL (Vs.m)
Trong do6:

- YL : tong chiéu dai tinh toan (m)

- (g : luu lugng tinh toan cho toan mang luédi (I/s)

- Qg :luu lugng tinh toan cho toan mang ludi (m3/ng.d).

- Qg tong cac luu lugng tap trung lay ra trén mang luéi (I/s).

- Qg : tong cac luu luong tap trung ldy ra trén mang ludi (m’/ng.d).
Luu y:

1, Khi tinh toan phai loai trir cac doan 6ng chi lam nhiém vu van chuyén, khong léy
nuée doc dudng ( doan dng di qua khu dat tréng khong xay dung cong trinh, qua cong vién

qua cau...).
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2, Trong thanh pho c6 chia ra cac khu vuc c6 voi mat do dan s6 khac nhau, ti€u chuan

dung nudc khac nhau thi phai xac dinh luu lugng don vi doc duong cho tirng khu vuc mot.

Luu lwrong doc dwdng lay ra trén mdi doan dng
Jdd -k) — Yav - l(i-k) (I/s)
Trong do:
- I: chiéu dai doan dng tinh toan (m).
- qav: luru lwong don vi 13 luu luong 13y ra trén 1m do chiéu dai éng.(I/s.m)
Luwu lwgng tinh toan cho tirng doan ong:
1, Mang luéi chi ¢6 luu lugng tap trung thi luu lugng chay qua mdi tiét dién cua doan
dng nao d6 khong thay dbi va chinh 1a lvu lwong tinh toan cta doan dng dang xét.
2, Bbi vé6i doan 6ng co léy nudc doc duong thi ludn luén tdn tai 2 loai luu lugng.
- Luu lugng van chuyén qua toan bo chiéu dai doan dng dang xét toi doan dng
phia sau.

- Luu luong doc duong phan bd déu theo chiéu dai doan dng do.

qda
]t ﬁkL _

Qe Qve

Hinh 2-5: Luu lugng nude chay trong dng
Jit = Qve T Q. qaa (Is)
Trong do:

dy.: luru lvong van chuvén qua doan éng do t6i cac diém phia sau (I/s).
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- o hé sb phan bd luu luong doc duong thudng lay o = 0,5 (q & doan dau dng
max, cudi ong 13 0)
- qua: luu lwong doc dudng cua doan dng dang xét (I/s).
Trong truong hop doan éng chi ¢o luu lugng phan phdi doc dudng, khong cé luu luong
van chuyén qua doan 6ng d6 t6i cac diém phia sau va luu lugng 14y ra tai nat cudi (qye- 0)
thi luu luong tinh toan ctia doan dng chi con luu lwong doc duong phan phdi lién tuc tir dau
dén cudi doan dng nhu vay luu luong ludn ludn thay ddi tir qgq — 0
Khi cac diém 1ay nudc tir 20-50 trén mdi doan 6ng, dé don gian héa trong tinh toan,
ngudi ta dua luu lwong doc dudng vé 2 nut (diém dau va diém cudi mdi doan 6ng) goi 1a
luu luvong nut (q,).
qn = 0,5 . 2qua T qur (I/s)
Nhu véy luu lugng tinh toan ctia mdi doan dng s& 13 tong cac dai lugng:
- Luu luong cta cac doan 6ng ké sau né.
- Luu lugng nit cta nit cudi doan 6ng tinh toén.

dit(A_B) = qve + Yn(B) (I/s)

qitr

Qve

v

N

Qn(B)

2.1.5. Xac dinh cac duwong kinh ong.
Co 2 céac xac dinh duong kinh.
1. Sir dung cong thirc thiy luc.
Q=w.v

2

—>d= Q (m)
.V

(6ng cotiét dién tron)
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Trong do:

- Q: luu lwong nuée tinh toan cia dudng dng (m?/s).
- v: van tdc nudce chay trong dng (m/s).

* Mi quan hé gitra d va v qua gia thanh xdy dung (Gxd) va quan 1y (Gql)

Tir cong thirc trén ta thiy diéu kién d khéng nhitng phu thudc vao luu luong Q, ma  con
phu thudc vao tdc d6 v nita vi Q la dai lugng khong ddi nén:

- Néu van tdc tang thi dudng kinh d giam.Chi phi xay dung (Gyq)gidm nhung ton that ap luc
theo chidu dai va thity lyc trong dng manh dan dén méi ndi dé hu hong . P6 cao bom nude va chi
phi dién cho viéc bom nudc va chi phi dién cho viéc bom nuée sé ting dan dén chi phi quan Iy
(Gq) tang.

-Néu van téc giam thi dudng kinh d ting. Chi phi xdy dung (Gxd) ting nhung ton that ap
lyc giam, nang lwong bom nudc giam do do chi phi quan ly (Gg)) giam.

Nhiém vy xac dinh duong kinh cho céc tuyén 6ng dan va mang ludi chi c6 thé giai quyét
duoc sau khi c6 su hoach toan cc yéu cau kinh té. V& thyc chét ddy 13 bai toan kinh té k¥ thuat.
Néu goi Gyq 12 gia thanh xay dyng mang ludi dudng ong, Gy 1a gia thanh quén ly khi ay tong chi
phi vén dau tu trong thoi han tinh toan (t) 1a:

W =Gy +1.Gg

Chi phi quan 1y mang ludi bao gom chi phi sira chita hang ngay phu thudc chi phi xay dung;

chi phi stra chira hang ngay thudng chiém 1 ty 18 nao ddy cua chi phi xay dung va biéu bang

pGyqa ( p tinh bang %) va gia thanh dién ning dé bom nudc G,'. Ca 2 dai lugng nay déu phy
thudc vao duong kinh va tbc dd nudc chay trong éng.

Chi phi lwong cho cong nhan khong phu thudc vao dudng kinh va toc d6 nudc chay trong

dng va chiém 1 phan rat nho nén bo.

W =Gy + t.( pGya + Gg).
Vay tong chi phi dau tu cho 1 ndm trong giai doan tinh toan:
Wi=(1/t +p).Guat qu1
W, c6 thé biéu dién nhu 1 ham s ctia van téc tinh toan (v) hay 1a ham s cta dudng kinh

(d). Khi ting duong kinh (d), tirc giam van téc (v) nudc chay trong 6ng dai luong ( 1/t +
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p)-Gyq s€ tang, dai lugng qul s& giam va nguoc lai. Tong cong 2 dudng cong ( 1/t + p).Gyq
va qul ta s€ dugc duong cong biéu dién gia tri chung W, co6 gia tri cuc tiéu tai diém a. Gia
tri van tdc kinh té nhat hay duong kinh kinh té nhat dugc xac dinh bﬁng dai lugng ctia hoanh

d6 tai diém ma dudng cong W, tuong tng véi truc tung bé nhat.

Wlmin
Wlmin

1t +p).Gy
(1/t +p).Gua (1) G

v

0 g 0 D D
Vi \Y% «
Hinh 2-6: Mbi lién hé gitta W, D, V

Bang: Gia tri vi.

D (mm) Vi (m/s) D (mm) Vi (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 - 1,15 450 0,60 - 1,94
250 0,38 - 1,48 500 0,70 - 2,10
300 0,41-1,52 > 600 0,95 -2,60

2. X4c dinh D theo hé s6 kinh té (E) va lwu lwong kinh té giéi han (Qy).
Heé s kinh té E phu thudc vao rat nhiéu yéu té: cong nghé san xuat, mic ning lugng ding
dé bom nudc, trinh do ky thuét quan ly, ... c6 gia tri tor 0,25 - 0,5-0,75 Grng véi cac gia tri E

cho tirng loai 6ng tra & cac bang tinh san cho ta luu luong kinh té gi61 han Q., Qyumin-
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2.1.6. Xac dinh ton that ap lwce (b, va hy).
1. Ton thét ap lwe theo chiéu dai: 2 cach xac dinh
a. Theo ton thit don vi (i).
hj=1.1(m)
Trong do:
- I: chiéu dai doan ong tinh toan (m)
- i: t6n that don vi phu thudc vao loai dng va van tdc nude chay trong dng.
+ Pdi v6i bng gang va bé tong cot thép.
e V<12m/s—i=0,000912.V¥/d". (1+0,867/v)"
e V2>12m/s—>i=0,00107 V¥/d"’
+ Ong nhya téng hop

1,774
i= 0,000685.V—

1,226
r

+ Ong fibréximang

. V? 3,51 45
i=0,000561 T (1+ T)

+ Ong thuy tinh

1,774
1=0,000685 Z—

Trong do: - q: luu luong nude trong doan dng tinh toan (I/s)
- d: duong kinh 6ng (mm)
- v: van tdc nudc chay trong dng (m/s)
b. Theo sirc khang don vi.
h=A.1.K.q*=S.q" (m)
Trong do:
- A: hé s6 khang
- S: Stric khang don vi
- K: hé sb diéu chinh tdc do

- I: chiéu dai doan Ong
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2. Ton that ap lwc cuc bd (hep,): 13 ton that ap luc qua van, khi qua cac méi ndi, qua cac
doan thay d6i huéng ciia dong chay ... thudng phai xac dinh qua ting chi tiét, qua timg doan
1. Song hg, chi chiém 1 ti 1& rat nho, trong thyc té tinh toan thudng bo qua hodc chi ldy 1 ty
1¢ nao d6 so véi ton that ap luc doc dudng.

- Truong hop dung nude 16n nhat:
he, =( 10-15) % h; (m)
- Truong hop co6 chay
hg, =('5-10) % hy (m)
-Truong hop van chuyén 16n nhat thi phy thuc vao tinh hinh cu thé ( vi tri cia
dai nudc trén mang ludi) ma tinh toén.
2.3. Tinh toan mang luéi cut cap nwéc.
1. Xac dinh tong luu luong vao mang ludi theo cac trudng hop can tinh.
2. Qui hoach mang lu6i va chia mang ludi thanh céc doan tinh toan, ghi tri sb chiéu
dai cac doan dng, ghi luu luong tap trung va danh sé cac nut trén so do.
Doan 6ng tinh toan 12 doan dng nim giira 2 giao diém hay giita giao diém d6 véi 1 nat 1dy
nudc tap trung, trén doan d6 duong kinh 6ng khong doi.
3. Xéc dinh tong chiéu dai tinh toan ctia mang ludi Yl
4. Xac dinh gqdv, qqq cua cac doan va dua vé luu luong nuat. Ghi cac két qua tinh toan
1én so d6 mang ludi.
* Bang tinh luu luong doc dudng cua cac doan ong.

Doan 6ng Ly(m) Qay(I/s.m) Qua = qav- It (I/s)

* Bang inh toan luu lugng ntt.
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Nut

Céc doan oOng

lién quan

n

qriéng — Z:(:21dd (I/S)

Qi (I/s) q f,}f;?ng

riéng

=q,

+q, (I/s)

5. Xéc dinh luu luong tinh toan.

6. Chon tuyén chinh ( tuyén bat loi nhat ).

Tuyén chinh Ia tuyén dai nhat va c6 diém cudi & cot cao nhat so véi diém dau mang

ludi

7.Tinh thuy lyc cho tuyén chinh

Lap bang téng hop két qua gy, D, v, 1, h ctia cac doan thudc 6ng chinh.

* Cach tra bang x4c dinh duong kinh éng hop 1y: Biét vat liéu lam 6ng, ding bang tinh toan

thuy luc cua mang ludi cap nudc cua ¢p.A.Xeé-vé-rep dé tim D(mm) sao cho van tdc nudc

chay trong dng nam trong gidi han van toc kinh té. (vkt).

*h=1.

I (m)

* Ap lyc can thiét:

Hnﬁt trude Hm'lt sau + hnéi gitra hai nat + Znﬁt sau ~ Zm’lt trudce (I’Il)

Mau bang ghi két qua tinh cua tuyén chinh

Duong

ong

I(m)

qtt(l/s)

D(mm

)

v(m/s
)

1000

h=i.1(

Cot mat dat
(m)

Ap luc can

thiét (m)

bié | biém

m cuoi

bié | biém

m cudi

* Truong hop cd dai nudc & dau mang ludi.
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Hq=Hppy + 2h + Zpp - Z4 (m)
Hy,=Hq +hg + 2Zhpg tZ4 - Zy, (m)
8. Tinh thaty luc tuyén nhéanh.
+ Xéc dinh ton thit ap lyc cho phép cua tuyén nhanh (Ah) 1a hiéu sb giita cot ap luc cua nat
dau va cbt ap luc nat cudi nhanh.
+ Xac dinh A = Ah/I
+Tuqy1—>D
So sanh: 2 Neuyén nhanh < Ah chép nhan D di chon
2 huyén nhanh > Ah: chon lai D.

Vi dy: TINH TOAN THUY LUC MANG LUOI CUT.
Tinh toan thuy lyc cho mang luéi cut cép nude cho khu dan cu, cac diém léy nudc dugc xac
trén so d6 (hinh v&). Tir tram bom cap II cung cap cho mang mét luu lugng 40 1 (I/s). Mt
dat bang phang, cao trinh mat dat 1a 20m. Theo qui hoach nha & ctia khu déan cu 3 tang, yéu

cau mang luéi thiét ké bang dng gang.

0
£
40,0 1/ 4 3 - 2 1 s
qp=20,0 I/s 150m 200m 150 /
e ®
& £
< <
— o
; e
0
Giai

1. Xéc dinh tong chiéu dai mang ludi
YL =150+ 150+ 100+ 200 + 120 + 120 = 840 (m)
2. Xéc dinh qqy (I/sm):
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q, =t~ 24y _40-5 =0,0417 I/s.m
840

> L

3. Xac dinh luu lvong doc duong: qaga=1.qqy (I/5)

Puong ong 1 (m) Qav (1/sm) Qaa (I/s)
1-2 150 0.0417 6.26
2-3 200 0.0417 8.34
3-4 150 0.0417 6.26
3-7 100 0.0417 4.17
2-5 120 0.0417 5.00
2-6 120 0.0417 5.00

> qua = 35.03 (I/s)

4. Xac dinh luu lugng nut:

qn="2 2.ddad * Getrung (I/S)

NGt | Poan 6ng lién quan dén nat | % Yquq (I/s) Qttrung (I/s) qn (I/s)
1 1-2 3.13 5.00 8.13
2 2-1;2-5:2-6;3-2 12.30 12.30
3 3-2;3-4;3-7 9.39 9.39
4 4-3 3.13 3.13
5 5-2 2.50 2.50
6 6-2 2.50 2.50
7 7-3 2.09 2.09

5. Xac dinh luu luong tinh toan cho dudng dng:
_Céch 1: theo phan bé luu luong doc dudng:

Ju = 72 Jad + et + qttrung (l/ S)
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Duong ong 72 Qaa (I/s) Aot (U/s) Gitrung (1/8) Gt (/s)
2-1 3.13 5.00 8.13
3-2 4.17 21.26 25.43
4-3 3.13 33.77 36.90
3-7 2.09 2.09
2-5 2.50 2.50
2-6 2.50 2.50

¢ Ghi chu:
det3-2) = Qdd2-5) T Qdd2-6) T Qdd (2- 1) T Qeer (1)

Aet4-3)= qdd3-7) T ddd3-2)1 det3-2)

_Cach 2: Theo luu lugng nut:

Qi = 2.qn k€ tir nut cudi cuia dudng ong vé phia cudi mang ludi.

, Ki hiéu ctia cac niit ké tir nit cudi ciia dudng ong dén
D. ong ‘. ., Qu=2qn (I/s)
cudi mang ludi
2-1 1 8.13
3-2 2,5,1,6 25.43
4-3 1,2,3,5,6,7 36,90
2-5 5 2,50
2-6 6 2,50
3-7 7 2,09

6. Pua luu lugng nat va luu lugng tinh toan vao so do tinh

¢ Qui uoc:

/
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8.13 (Is)

> 2.50 (I/s)
5
- 030 S 4 12.30 (I/s)
vy (=]
i a
Qv = 40.00 (I/s) /6.90 (s / 25.43 (I/s) 8.13 (s) /
> > >
150
4 150m 3 200m 2 m 1
2 ¥V £
— (=]
~ N
S g
e
2.09 o 2.50 (I/s)
us) e
v/
6

7. Bang tinh thay lyc ctia mang luéi cip nudc dugc thiét ké bang dng gang

Cot mat dat Cot do ap Ap luc ty
Poan | 1 Qe D \Y% hy
, 10001 (m) (m) do(m)
ong | (m) | (I/s) | (mm) | (m/s) =1.1(m) ] ] ] ] ] ]
Pau | Cudi | Pau | Cuoi | Pau | Cuoi
2-11150| 813 | 150 | 045 | 2.89 | 0.43 |20.00|20.00|36.43 |36.00 | 16.43 | 16.00
53
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3-2 1200|2543 | 200 | 0.79 | 5.64 | 1.13 |20.00|20.00 | 37.56 | 36.43 | 17.56 | 16.43

4-31150{3690 | 250 | 0.74 | 3.70 | 0.56 |20.00 |20.00 | 38.12 | 37.56 | 18.12 | 17.56

2-5 (120} 250 | 100 | 031 | 2.48 | 0.30 |[20.00|20.00 3643 |36.13 |16.43|16.13

2-6 (120} 250 | 100 | 0.31 | 248 | 0.30 |20.00 |20.00|36.43 |36.13 | 16.43 | 16.13

3-7 100 2.09 | 100 | 0.26 | 1.81 | 0.18 |20.00 |20.00 | 37.56 | 37.38 | 17.56 | 17.38

% Ghi chu:
- C6t mit dat 1y theo duong déng muc trén biéu d6 dia hinh
- Nha ¢ diém bét lgi 1a nha cao 3 ting ——»  diém sd 1
Hy=4(n+1)=16 (m)
- Cétdo ap diém cudi = cot mat dat + ap luc tu do
2.4. Tinh toan mang luéi vong cip nude.
2.4.1 Co sé tinh toan mang luéi vong
Trong mang ludi vong nudc cap dén 1 diém bat ky tir 2 hay nhiéu tuyén khac nhau do d6
mang ludi vong c6 nhiéu vu diém nhung lai khoé tinh toan.
- Khoé xé4c dinh phuong chuyén dong cua nude téi 1 diém nao dé cua mang 1 cach chinh xéc.
- Luu luong (q) va ton that ap luc (h) cua mdi tuyén trong mang luéi vong 13 2 dai luong
khéng xac dinh phu thudc vao chiéu dai va dudng kinh éng, néu luu lwong q thay doi thi d
cling thay d6i theo.
Do d6 dé tinh toan thuy lwc mang ludi vong ngudi ta dwa vé viée giai gan ding cac phuong
trinh bac 2 dua vao céac dinh 1y co ban.
- Pinh 1y 1: Tong dai sd ton that ap luc ciia mdi vong s& bang khong. Néu ta qui udc
nuéc chay theo chiéu kim dong ho 1a dwong va nguoc lai 13 4m thi >h = 0.
Thuec té diéu nay kho dat nén qui udc
>h = Ah < 0,5m dbi v&i vong con
>h=Ah < 1,5m dbi v6i vong bao 16n
-Pinh 1y 2: Tong dai s6 cua luu lwong tai mdi nut phai bang khéng, néu qui wdc luu
luong dén nut d6 14 dwong va di ra khoi nat 1 am.

Tixc un =0
Nguyén Lan Phuong 54




Bai giang: CAP NUGC SINH HOAT & CONG NGHIEP

Nhu vay néu mang co:

n vong thi ¢6 n phuong trinh dang >.q, = 0

m nut thi ¢6 m-1 phuong trinh dang >.q, =0

va sO doan 0ng cia mang p =n + m-1

2.4.2 Trinh ty tinh toan:

Vach tuyén mang ludi cip nude.Panh sé nut va xac dinh chiéu dai timg doan
dng. So bo vach huéng nude chay.

Tinh toan luu luong don vi, luu luong doc dudng cua timg doan 6ng va quy luu
luong doc dudng vé cac nut.

So bd phan bd luu lwong nude tinh toan trén ting doan éng thoa man phuong
trinh 2.q, =0

Trén co s¢ luu luong da phan bd cho timg doan 6ng, tra bang tinh thiy luc xac
dinh dudng kinh (D) cho timg doan dng theo van tdc kinh té.

Tinh ton that ap luc trén mdi doan 6ng cua mang ludi. Kiém tra ton that ap luc

trong mdi vong theo phuong trinh loai 2: Ah =0

+ Néu théa man yéu cau thi — tinh toan thily lyc nhu da tinh 14 hop 1y.
+ Néu chua thoa mén thi phai diéu chinh

- Biéu chinh mang ludi

2.4.3 Cac phuwong phap diéu chinh luu lwong.

Nhiém vu cta tinh toan diéu chinh mang ludi 1a xac dinh luu lugng dung cho cac

doan 6ng clia mang ludi khi da biét duong kinh ctia chung, dong thoi xac dinh 4p lyc can

thiét cia diém dung nudce, luu luong va cot ap cong tac cua tat ca cac tram cap nudc va dung

nudce khong ¢6 dinh trong mang ludi.

Khi tinh toan céc dai lugng da biét:

Puong kinh ( chon theo luu luong so bd), chiéu dai va sirc khang cua cac doan
6ng trong mang luéi.
Vi tri va tri sb luu lugng léy ra tai cac diém dung nudc ¢d dinh ( tai cac nut

trong mang ludi).
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- Pic tinh Q H cua cac diém cap nudc.
- Cao trinh mat dat ctia tat ca cac nit trong hé thong.
Cac dai luong chua biét khi tinh toan:
- Luu luong va ton that ap luc trén tat ca cac doan 6ng ctia mang ludi.
- Cotap tai tat ca cac nit cua mang ludi.
1 Phwong phap 1: phwong phap Lobachep va Cross.

Ah Ah
ST
222 2> Siqi

qi1

Trong do6:
- Ah: sai s6 ap luc ctia vong dang tinh.
- h;, q;, Si: ton that ap luc, luu luong va suc khang thuy luc thudc doan
6ng i trong vong dang tinh.
2 Phwong phap 2: phwong phap Andrayxep.

Ah

>h (I/s)

Aq:qtb'

Trong do:
- Ah: sai s 4p lyc trén mdi vong
- Yh: téng ton that ap luc theo mdi nhanh cua vong
- Qg luu luong tinh toan trung binh cho mdi vong.
2.4.5 Xac dinh chiéu cao dai nwéc va ap lwe cong tic ciia may bom.
1. Khi dai nwée & ddu mang lwéi.
Hy=He +hy +Zy- Z4 (m)
H,=Hg+hg +hy +Z4-27Z, (m)
Trong do6:
- He: ap luc can thiét cua ngdi nha bat loi (m)
Zuns Za» Zpy: cOt mat dat cua ngoi nha bat loi, noi dat dai va noi dat tram bom.(m)
- hy, hy: tong ton that 4p lyc trén duong dng tir ngdi nha bat loi dén dai, tir tram bom dén
dai .
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- hg: chidu cao phan nudc chira trong bau dai.
2. Khi dai nwée & cudi mang lwéi.
a. Khi hé théng dung nwée nhiéu nhét (Qmax).
Hs=Hi+h,+Z4-Z,
Hy=Hy+ h,+hs+Z,-Z,
Trong d6: h,, hy, hs: tong ton that ap lyuc tir dai, tir diém dau tién ctia mang dén diém a
(ngdi nha bat loi va trong dng dan tir tram bom II dén diém dau tién cua mang) (m).
b. Khi hé th(")ng dung nwéc nho nhit.
Hp omin = Ha + ha T hy g + Z4 - Zy,
3. Trudng hop khi hé théng cé chay.
. Khi dai nude & dau mang luéi
QrB2 = Qshmax T Qcc
Hy, =H. + he + Ze - Zy,

Vi du: Tinh toan thuy lyc mang ludi vong cho mot khu dén cu, tai nat 4 nguoi ta 1ay ra

mot luu luong tap trung 9 1/s. Tl tram bom cép II cung cap cho mang mét luu luong 70 Us.

So d6 mang lu6i nhu hinh v&. Mang luéi dugc thiét ké bang dng gang nude sach.

qb:70
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Bai lam

1. Xac dinh tong chiéu dai mang luéi: YL = 1220 (m)

2. Xaéc dinh luu lugng don vi:

Gy = _zqu“r - 71(;;09 ~0,05 (Vs.m)
3. Xéc dinh qqq:
Qaa=1.qa (Is)
Puong 6ng 1 (m) Qdd
1-2 125 6.25
2-3 200 10.00
3-4 160 8.00
4-5 150 7.50
5-6 240 12.00
1-6 125 6.25
1-4 220 11.00
4. Xaéc dinh luu lugng nut:
Gn =2 2qaa + qu (I/s)
Nut
N 1 2 3 4 5 6
1-2 3.125 3.125
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2-3 5.00 5.00
3-4 4.00 4.00

4-5 3.75 3.75

5-6 6.00 6.00
1-6 3.125 3.125
1-4 5.50 5.50
e (Us) 9.00
n (/S) 11.75 8.125 9.00 22.25 9.75 9.125

5. Duya vao dinh luat 2 tam thoi phan b luu luong:

Q2 = % Quana + Qaaes) = 3.125 +10.00 = 13.125 (I/s)

Qu2-3) = Y2 Qade-3) = 5.00 (I/s)

Qii1-4) = 72 9ad(1-4)= 72 ad(1-4) T 9ad@d-3) T ddd@d-5) T Gitrung(4)
= 5.50 +8.00 + 7.50 + 9.00 = 30.00 (I/s)

Qi3 = 72 Qaaa-3) = 4.00 (Is)

Qiea-5) = 72 Qaaa-s)= 3.75 (/s)

Q) = Y2 Qaaie + Qadies) = 3.125+12.00 = 15.125 (I/s)

Ques) = 2 qade-s) = 6.00 (I/s)

6. Pua luu lugng niit va luu lugng tinh todn vao so dd phan bd luu luong

Qui udc:
On
1 ey
it
</ </
Z4 Z.
9.00 (I/s)
5.00 (I/s)
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7. Bang tinh thiy luc mang ludi cap nude duoc thiét ké bang dng gang

Diéu chinh lan 1
. b. 1 h,-
Vong p o Aq; Qi Vi .
ong | (m) et (1s) D(mm) | V(m/s) | 10001 | 1.l hi/q; 10001 | hy
(1/s) (I7s) | (I/s)
(m)
1-2 | 125 13.125 150 0.72 6.90 | +0.86 +0.86
I 2-3 | 200 5.00 100 0.61 8.65 | +1.73 +1.73
1-4 | 220 30.00 200 0.93 7.66 | -1.69 +0.93 | 3093 | 0.96 | 8.12 | -1.79
4-3 | 160 4.00 100 0.49 577 | 092 -0.92
|Ah|=]-00.2| =0.02 m Ah|=1-0.12]=0.12 m
1-4 | 220 30.00 200 0.93 7.66 | +1.69 | 0.056 | +0.93 | 30.93 | 0.9 | 8.12 | +1.79
I 4-5 150 3.75 100 0.46 524 | +0.79 | 0.211 | +0.93 | 4.68 | 0.58 | 7.67 | +1.15
1-6 | 125 15.125 150 0.83 897 | -1.12 | 0.074 | -0.93 | 14.19 | 0.78 | 7.9 | -0.99
6-5 | 240 6.00 100 0.73 12.1 | -2.90 | 0.483 | -0.93 | 5.07 | 0.62 | 887 | -2.13
|Ah|=1.54m>0.5m ; }hjq =0.824; Aq=- Ah/ 23 hy;; =0.93 I/s Ah=0.18m< 0.5m

8. Xac dinh biéu d6 ap luc vong bao

Diém bat lgi nhat trong mang lirdi: 3
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Tai 3 —nha cao 3 ting — Hy=4 (n+1) = 16m

biém , i i
tinh b. éng C6t mat dat (m) | Cbt do ap (m) Tonthatdplye | Apluc i do

odn (m) (m)

T.Bom 18.00 43.09 25.09
T.Bom—1 5.00

1 20.00 38.09 18.09
1-2 0.86

2 20.00 37.23 17.23
2-3 1.73

3 19.50 35.50 16.00

1 20.00 38.09 18.09
1-4 1.79

4 19.00 36.30 17.3
4-3 0.92

3 19.50 35.38 16.88

4 19.00 36.30 17.3
4-5 1.15

5 19.00 35.15 16.15

1 20.00 38.09 18.09
1-6 0.99

6 20.00 37.10 17.01
6-5 2.13

5 19.00 34.97 15.97
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37.23
17.23 35.50

20.00 / 16.00
3| | 1950

38.09
18.09
1 20.00 4 36.30
17.30
® ® 1900
37.10
17.10
20.00
6 5 35.15
\‘ 16.15
19.00
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