Gida trinh. CAP THOAT NUOC
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1 - MAY BOM:

Trong cac hé thdng cAp nudc , may bom dudc sti dung & cac tram bom cap I dé dua
nudc ti cong trinh thu 1én cong trinh 1am sach va & tram bom cép II d€ dua nudc tui cac bé
chiia nudc sach 1én dai va vao mang phan phdi cho cdc déi tugng st dung. N6 thudéc nhém
may ning ludng dung dé bién co ning nhan dudc ti dong ¢ dién thanh co ning ctia dong chét
16ng. Trong ky thuét cip nudc hién nay loai may bom dugc st dung phd bién nhét 1a bom ly
tam chay bang dong co dién. 0 day chi xét loai bom dd ma thoi.

1/BOM LY TAM - SO PO CAU TAO VA NGUYEN TAC HOAT PONG:

B0 phan chinh ctia bom ly tdm (hinh 5.1) 1a banh xe cong tac c6 gin cac ban 14 (canh
bom) dit 1én truc bén trong than bom. Than mdy bom dudc ndi véi dng hit va éng ddy.
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Hinh 5.1: Mdy bom ly tm.
- Ro chéan rac

- Ludi ga

- Ong hut

- Banh xe cbng tac.
- L& méi nudc.

- Ong day.
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Trudc khi cho may bom chay phai dé ddy nudc vao than bom va éng hit (mdi nudc).
Khi quay banh xe cong tdc, nudc da dudc moi trudc nim gitia cac ban 14, dudi tac dung cla
Iyc ly tAm bi bin tii tim ra thanh bén véi téc do 16n va dudc nén ép dé vao budng xodn tao ra
ap luc cén thiét dua nudc ra éng ddy. Phin & tAm bom, trudc 16i vao banh xe cong tac xuit
hién ap suét chan khong, do dé nudc tif ngudn bén ngoai dudi tac dung clia ap suat khi quyén
theo dng hut vao bé sung lién tuc cho bom.
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2/ PHAN LOAI BOM:
o Theo dp luc: - Ap lyc thap: < 20m.
- Ap lyc trung binh: 20 - 60m.
- Ap lyc cao: > 60m.

» Theo 56 bdnh xe c¢ong tdc: bom ¢ 1 hay nhiéu banh xe cong tac. Cdc bom nhiéu
banh xe cong tac thuong la bom ap luc cao.

< Theo cdch bé tri truc bom:
- Bom tryc ngang.
- Bom truc dung.

Cac bom truc ngang thudng co chiéu cao hut nude han ché (dudi 8m).

* Theo dich thé cdn bom: bom cip nudc, bom nudc thai, bom bun, cat,...

3/ CAC CHI SO QUAN TRONG CUA BOM:
Khi chon may bom thudng cin ct vao cac chi s quan trong clia bom sau day:
a/ Luu luong :

Ky hiéu 1a Q, 1a khéi lugng dich thé dugc bom di trong mét don vi thdi gian, [m*/h],
[m?/s], [1/s].

b/ Chiéu cao hit nudc va day nudc dia hinh: y |

Chiéu cao hit nudc dia hinh, ky
higu 1a H,,, 13 hidu s6 gifia cao trinh dit Hd.dh
truc may bom vdi cao trinh muc nudc tinh

toan trong bé hut hay ngudén bom. Con chiéu n

cao ddy dia hinh, ky hiéu H,,, 1a hiéu s6 N [
gilia cao trinh diém 14y nudc tinh toan bat 16i \

nhét so vdi truc may bom. Pon vi tinh la

mét \ ) 2 PR L
Hinh 5.2- Chidu cao hiit va ddy dia hinh

¢/ Cot chan khong hiit nudc:
Ky hiéu 1a H,, dudc tinh bang cong thuc:
H,=H, , +h, +Vv/2g , [m].

h, : TOng ton that ap luc trong éng ht, [m].
v*/2g : Ton that ap luc do thay d6i van téc khi vao bom, [m].

d/ Cot chan khdng hut nudc gidi han:

Ky hi¢ula H,,, , la chiéu cao 16n nhat ma bom ¢4 thé hut duge nudc, qua chiéu cao
dé bom khong thé hit dude nudc. H,, s phu thudc vao két cAu mdy bom, vao s6 vong quay
clia banh xe cong tac va cac thong sé khac nhung thudng khong qua 8m. Nhu vay dé bom cé
thé ht duge nudc ta phdi ¢6: Hy g, > Hy > Hy g,
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e/ Ap luc toan phan ciia hom:

Ky hiéu 13 H, chiéu cao 16n nhit ma bom ¢ thé ddy nudc di dugc, xac dinh bing
cOng thuic:

H=H, 4 + Hy 4, +2h [m].

>h : tong ton that 4ap luc trong dng hut, éng ddy va cac thiét bi khac trén cac dudng éng do
(néu co).

f/ Cong suat clia bom:

% Cong sudt hitu ich:

N, =YQH : [KW].
102
Y : ty trong cua nudc, [N/m’].
< Céng sudt trén truc:
N, =N _ YQH , [KW].

il B 102n

M : hé s6 hitu ich toan phan clia bom, c6 thé dat tii 60 -75% cho dén 80 - 92% tuy theo loai
bom va cong nghé ché tao né.

4/ DAC TINH CONG TAC CUA BOM VA ONG DAN:

a/ Cac dac tinh cong tac cua bom ly tim:

H, [m]
A
Q-H]
N, [KW]
/
n, %]
Q=

»
Q, [I/s; m3/h]

Hinh 5.3: Bdc tinh cong tdc cla mdy bom.

Trén hinh 5.3 gidi thiéu cac dudng dic tinh cong tac cla bom ly tam. D4 1a cac mdi
lién hé gitia su thay déi luu lugng Q vdi ap luc H, véi cong suét trén truc N, va véi hiéu sudt
clia bom. Diém 1 clia dic tinh Q - 1 goi 1a diém cong tac tdi uu tiic 1a di€ém ma bom lam viéc
v6i hidu suat cao nhat. Cac dudng dic tinh nay dugc xay dung sau khi ché tao va cho van hanh
thii d6i véi tiing loai may bom va dudc thé hién trong cac ly lich may bom.
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b/ Dic tinh dng dan (hay hé thdng dng dan)
Dic tinh éng dan trong HTCN c6 thé biu dién dudi dang hai s6 hang:
H=H, +2>h

H,, : Chiéu cao bom nudc dia hinh, tiic 1 hiéu s6 cao trinh myc nudc & diém 14y nude so véi
cao trinh muc nudc & bé chia [m].

>h : Téng ton that ap luc trong dng hit va trong hé théng éng phan phdi clia mang [m].

Dd 1a dudng cong dang Parabon, dinh nidm § tryc tung, cach tryc hoanh mot khodng

Hinh 5.4 B tinh dng dén.

(@)
w)

Hdh

Q [m¥s]
Gia tri ton that: h = S.Q>

S : Suc khang.

Q : Luu lugng trong éng.
h,=S.Q>.
h,=S.Q,”.

h,=S.Q..

¢/ Do thi ddc tinh chung clia may bom va dng dan:

Dé x4c dinh ché do cong tac téi uu clia bom véi hé théng dng din da cho can xay
dung do thi dic tinh chung cd mdy bom va dudng 6ng. Trén hinh 5.5 gidi thiéu dic tinh
Q-H cta bom va dic tinh C-E clia éng dan. Sau khi ké dudng thing CD song song va cach
truc hoanh mot khoang H,, , ta bd sung vao dé gia trj clia ton that ap lyc h ting vdi ting gia tri
cua luu lugng Q theo cong thic h = S.Q? (vdi S 1a stic khang thiy luc cla dng) ta xay dung
dugc dudng dic tinh éng din C-E. Giao diém A gitia dudng dic tinh Q-H ctia bom vdi dic
tinh ng din C-E goi la diém cong tac clia bom da chon lam viéc trén hé théng éng din da co.
Tt diém cong tac nay ta ¢ thé xac dinh duge luu ludng Q, , ap luc H, , hiéu sudt 1, va cong
sudt N, clia mdy bom lam viéc trén hé thong ong din da c¢6. Mdy bom can dugc chon sao cho
diém cong tac nay ndm trong khu vuc c6 hiéu sudt 16n nhét. Trén thyc té, may bom dugc chon
trong khu vic gidi han bdi hai dudng dic tinh Q-H cia nd; dudng trén ting vdi dudng kinh
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banh xe cong tac 16n nhat va dudng dudi ting véi dudng kinh banh xe cong tac sau khi da got
di mot gidi han cho phép nao do.

H [m] r

QH E

Hinh 5.5 B tinh médy bom - dng dén.

Q [m%/s, 1/s]

Qa

5/ THAY POI DAC TINH Q-H CUA BOM:

Cac dic tinh cta bom c6 thé thay doi bing cach thay déi sé vong quay hodc got bt
duong kinh cua banh xe cong tac. Goi Q va Q, ; Hva H, ; N va N, ; n va n, la luu lugng, ap
lyc, cong sudt va s vong quay cta bom & trang thai ¢l va mdi, ta c6 thé xay dung dic tinh
mdi clia bom béng cdc mdi quan hé sau day:

a/ Thay ddi sd vong quay ctia banh xe cdng tac:

2 3
n H n . N n
Q =n, H n, N, n,
Tc 1a Iuu lugng, ap luc va cong sudt ctia bom thay doi tuong ting bac mot, bac hai va
béc ba so véi viéc thay doi sé vong quay ctia banh xe cong tdc.

b/ Got bot canh xe cdng tac:

Giéi han st dung clia bom ly tdm dugc mé rong rat nhiéu néu got bét dudng kinh banh
xe cong tac ma khong anh hudng nhiéu dén hiéu sudt ctia nd. Gidi han cho phép c6 thé tii 7 -
20% cua duong kinh cti ma hiéu suét hiiu ich chi gidm tii 1 - 2,5% so véi hiéu sudt cii. Khi got
banh xe cdng tac, st dung céc ti 1é sau:

Q/Q,=D,/D ; H, /H = (D/D)’ véi Q va Q, ; H va H, la luu lugng va ap lyc ting vdi
dudng kinh banh xe cong tac trudc va sau khi got bdt.

6/ GHEP BOM LAM VIEC SONG SONG VA NOI TIfP:

Trong k¥ thuat cdp nudc, cd thé ghép nhiéu bom lam viéc song song hoic ndi tiép
nhau. Néu mot bom khong thé cung cip di luu lugng tinh toan cin thiét hodc khi cin phai
diéu chinh Iuu lugng do sy thay déi 16n trong ngay hay trong tiing mua bing su thay doi sé
may bom cong tac thi ghép nhiéu bom lam viéc song song véi nhau (hinh 5-6). Khi can ting
thém 4ap luc bom nudc ma luu lugng tinh toan van gitf nguyén thi c¢6 thé ghép bom lam viéc
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ndi tiép nhau, dng ddy clia bom nay dudc ghép véi dng hit clia mot bom khéc dé tao ra ap luc
can thiét (hinh 5.7).

H [m]
C
Ql Q1+11 Q [m3/s, l/VS]
Hinh 5.6: Dung song song.
H [m] A
\ )
— R
C /
Q [m%/s, 1/s]
Hinh 5.7: Dung ndy tiép.

Il - TRAM BOM:

Tram bom 1a noi bd tri cac may bom, dong co dién, dusng 6ng, van khoa, thiét bi
diéu khién, kiém tra, do ludng, cac bang dién, phong stia chia, 1ip rap cliing nhu cac phong
lam viéc, phong vé sinh, thay quan 4o cho cong nhan...

Khi thiét ké c4c tram bom can luu y cic yéu cau nhu: dam bao cung cdp nudc lién
tuc; thuan tién va an toan trong quan ly, van hanh; khodng cach gitia cac éng ddy va éng hut
cling nhu chiéu dai cia ching phai ngin nhat, cac doan ndi phai don gian; c6 kha ning ting
cong sudt cla tram nay bing cach thay thé cdc may bom cé cong suét 16n hon hoic trang bi
thém cac mdy bom bd sung; ¢6 hé sé hifu ich va hé s6 st dung thiét bi 16n nhét vdi chi tiéu chi
phi ning lugng dién 1a bé nhat.

Cac tram bom c6 thé phan ra: tram bom cap I, cap II, ting ap, tudn hoan, dit ndi, niia
ndi, nia ngdm hoidc ngdm; truc ngang, truc ding, kiu thu cong, tu dong hoic tii xa, ...
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Tram bom cap I dua nudc 1én cong trinh lam sach dudc tinh theo luu lugng gid trung
binh trong nhiing ngay dung nudc 1én nhat. Ché do cong tac clia tram bom cép II phu thudc
vao biéu db tiéu thy nude. Viée bom nude ¢ thé tién hanh diéu hoa trong ngay hoic theo tling
cap; néu bom theo cép thi dung tich dai nudc va ap luc toan phan clia bom sé giam.

Viéc lya chon loai va s lugng mdy bom lam viéc cling nhu du tr phai tinh todn ¢
xét dén su hoat dong dong thoi gitia cac mdy bom, éng din va mang éng phan phdi dé ddm
béo ché do lam viéc clia tram bom dudc lua chon trén co sé phan tich do thi dung nudc va su
hoat dong dong thsi cd mdy bom, dng ddn va mang phan phdi. Nén chon cdc mdy bom cung
loai dé d& quan ly va gidm sé bom du trdi.

Céc tram bom cap I 14y nudc mit thudng dit sau dudi dit dé gidm chiéu cao hit cla
bom. S§ lugng bom cong tac trong cac tram cdp I khong nhé hon hai, mdi bom nén cé mot
ong hut riéng. Cac tram bom cdp II thudng dit trén mit dit, ¢ dang hinh chii nhat vi ¢ nhiéu
may bom, cac dudng éng hit ¢é thé ndi thong vdi nhau qua cac khoa.

A A

X X . i
.
T or,
B| D B|D B|DP jissmms
sC
Hinh 5.8: So db tram bom.

= Pudng 6ng ti tram
Mang bom II téi tram khong
dugc 14y nudc.

TB 2

AA 4

Il - BE CHA@A:

Tuy thudc vao muc dich st dung, trong HTCN cac bé chiia ¢ thé dit ¢ nhing dia
diém khéc nhau. Ching dudc dung dé thu va chia nudc tif cac tram bom cp I, tii céc tram xi
ly hoidic tti cac hé théng cdp nudc phan ving dé cung cip cho HTCN tudn hoan; diéu hoa
lugng nudc gitia tram bom cdp I va cép II va du trii nudc chiia chdy, nudc ria bé 1ing, bé loc
cla ban than nha mdy nudc.
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