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Chuong 4: Dong chay 6n dinh trong dng ¢6 ap

1. Khai niém vé tinh toén thay luc duong éng

2. Tinh toan thiy lyc dng ngin

3. Tinh toan thuy lyc dng dai

1. Khai niém vé tinh toan thuy lyc dudng dng

.1. Khai niém:

Dong chay én dinh trong éng c6 ap la dong chay
6n dinh, day 6ng. Trong timg doan éng vi vén toc v
khong dbi va c6 ton thit nang luong nén ap suat p
thay déi.

Puong éng don gian: chi c6 mot éng, cb luu
lugng khéng ddi doc theo chidu dai éng din, din
chit 16ng tir binh chira vao khéng khi hay vao binh
chira khac.

Puodng dng phirc tap: 1a mot hé théng duong éng
cing mot ldc ¢6 thé dan chat long dén nhiéu vi tri
khéc nhau.

1.1. Khai niém

- Co s6 dé tinh toan

Pé tinh toén thuy lyc dudng éng, ta dya trén co s6
ly thyét da hoc & cac chuong trude bao gom:

+ Phuong trinh Bernoulli
+ Phuong trinh lién tuc

+ CAc cbng thire tinh tén thit ning luong trong
dong chay
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1.2. Phén loai bai toan thity Iuc dudng dng

Trong tinh toan thuy luc duong éng, can cir vao
tuong quan do 16n gitra tén thit doc duong va tén
that cu bo trong dong chay, thudng chia ra thanh:

+ Bai toan éng dai

+ Bai toan 6ng ngin

1.2. Phén loai bai toan thity luc dudng dng

+ Ong dai: khi tn that doc duong( hy) Ia chu yéu,
ton that cuc bd nho( h< 5% hy). Trong qué trinh
tinh toan c6 thé bo qua tén that cuc bd vi anh hudng
cuia n6 khong dang ké. Mang lu6i duong éng din
nude trong thanh phé c6 thé duoc xem Ia dng dai.

+ Ong ngén: khi tén thit cuc bo la dang ké so véi
tén that doc duong, trong qué trinh tinh toan bét
budc phai ké dén hai thanh phan tén that nay. Cong
qua dudng, dng hit méy bom,... thudc loai bai toan
ong ngén.

2. Tinh toan thity lyc éng ngdn
Trong bai toan ong ngin, ton thét nang lugng bao

gdm ca tén thit doc dudng va tén thét cuc bo. Céc
bai todn ong ngan rat da dang, & ddy ta chi xét mot so
bai toan cu thé

2.1. Chay khong ngép qua dng ngin

z <
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2.1. Chay khong ngap qua 6ng ngén

Khi myc nudc ha luu khéng anh huéng dén hru
lwong, mue nude ha luu vira dén mép trén cua ong

Viét phuong trinh Bernoulli cho mat cat 1-1 va 2-2,
mit chudn qua day céng

('mat cit1-1¢ thuong luu, mat it 2-2 thude éng)

2 2
v, a,V.
g4 Pa AV, Pa BVy g

7y, 2 29
Luu lwong qua cong

Q=upw+2.9.H

2.2. Truong hgp chay ngap

Khi mye nude ha uu cao hon mép trén ciia cong

!

/ \ 12 v Y
|2 a
R R
Viét phu'orng trinh Bernoulli cho mit cit 1-1 va mat 2-2
(mét chuan qua day cong)

2 2
ay, a,V,
&+270:ZZ+&+#+

.g 14 2.9

Z,+

h,

2.2. Truong hgp chay ngap

Luu lugng qua céng

Q=unw42.92

- Nhan xét:

Viét v6i mit cit 2-2, diém viét thude dng thi cé vdi a,

=1,v,=V, khdng €0 & s

Néu viét cho mat cit 2-2 thude phia ha luu, lic nady
khoéng thudc ng nén v,=0, nhung lai ¢6 Egot ms- NEN Khi
duing cdng thire Q la khdng ddi, chi luu y khi tinh 1 c6 o
thi khong €0 &g s VA nguoc lai.
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2.3. Bom ly tdm
Bom ly tdm la méy thuy lyc bién dbi co ning cia

ddng co thanh ning lugng dé van chuyén chit long
hodc tao ra ap sudt trong hé thong truyén din thuy
lyc.

Bom ly tim dugc sir dung rdng réi trong céac
cdng trinh xay dung.

2.3. Bom ly tam

Z2

4

IS

dng day

éng hat

mat chuan

Hs

2.3.1. Tinh toén thiy lyc duong éng cua may

bom ly tdm
Tinh toan thuy luc duong ng hat:

Khi bom Iam viéc ¢6 hai qué trinh hit va day chét 1ong.

Trong qua trinh hat, bom phai tao ra dugc do chénh ap
suat nhat dinh giita miéng hit cua bom va mit thoang
bé hat dé chat long chay tir bé hat vao bom. Do chénh
léch &p suat nay goi la cot 4p hat ciia bom.

H :h :pa_pl

e
Theo phuong trinh Bernoulli cho mat thoang bé hit va
miéng vao may bom:

Po =Py v
Hy=——"=H+"—+
h y s Zg hwh
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Tinh toan thuy lyc duong dng hut
Vay: cot &p hit ciia bom diing dé khéc phuc chiéu

cao hit (Hs); ton thét trén ng hit h,,, va tao nén dong
ning cho dong chay & miéng vao ciia bom .

Ap suit tai miéng vao ctia bom (p,;) ¢4 gia tri nho nhat.
Pé tranh xay ra hién twong xam thuc trong bom, &p
sudt tai day phai 16n hon &p suit bbc hoi ciia chit long.
Pé tranh hién tuong ndy, nguoi ta quy dinh gié tri &p
suét chan khong cho phép

H h S [Hck ]

T day c6 thé xac dinh dugg chiéu cao hit ciia bom
[Hs]= [Hck]’ﬁ’hwh

2.3.1. Tinh toan thuy lyc duong dng cua may

bom ly tam
inh toan thuy luc duong ng déy:

Bom phai tao ra duge mot cot nude bing tdng chénh
cao mit thoang hai bé chira va tén thit nang luong

Tir so d6 hé théng lam viée cua bom, cot nude do may
bom tao ra dugc xac dinh nhu sau:

Hb = Era_ Evéo

Tinh toan thuy luc dudong ng day:
Theo phuong trinh Bernoulli cho miéng ra caa may

bom va mat thoang bé chira

0+%+%:zz+%+0+hw (éng déy)
2
PV _Pa_py _p, (énghit)
7 29 7
Thay vao phuong trinh trén:
Hy =2, + Hg + hyy + hyy
Hy = H+ hyp +hyg
Céng suit may bom
N = ZQH

L (W)
n




3. Tinh toan thuy lyc 6ng dai

3.1. Cong thirc tinh toan
Tir cdng thirc Chezy
v=C~RJ
Trong do:
C: hé s6 Chezy, 1a hé sé thuc nghiém, C = f(n, R)
n: @6 nhdm, phu thuéc vao muc do gS ghé cua
long dan,
R: béan kinh thuy luc

3.1. Cong thtrc tinh toan

Viy Q=v.wo=wC+VRJ
hay: Q=K./J

voi: K=C.oaR modun luu lugng
Suy ra:
2
9,
K
K: 1a dac tinh luu lugng cua éng, la luu lugng khi do
déc thuy lyc J = 1.

hy

3.1. Cong thtrc tinh toan

- Céch xéc dinh K cua éng
K:ch*:EEiE{ET(ETS
4 nl4 4
Thudng co cac bang tra sin véin va d: K = f(n,d).
Cac bang tra nay duoc xdy dung khi dong chay ¢ khu
vie binh phuong stre can (chay réi thanh nham),
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3.2. Tinh toan thuy luc éng dai don gian.

wong ong don gian 1a duong bng khong ¢ éng nhanh,

dudng kinh ng khong dbi

1

‘| |
0 0

Ta cin tim mdi quan hé gitta Q v6i K, H, 1

3.2. Tinh toan thuy luc éng dai don gian.

Viét phuong trinh Bernoulli cho mit cit 1-1 va 2-2

mit chuén 0-0 nhu hinh vé&

2 2
7+ Pa OV g Pa BVy g
2.9 Yy 249

Ma h,=h,+hy
Day 14 bai toan dng dai nén bo qua h,, vy h,, = hy
VA WV oovE

29" 29
nén H=z,-2z,=hy
A 2
Vay oy :%.I

3.2. Tinh toan thuy lyc dng dai don gian.
Céc bai toan thuy lyc éng dai don gian

Co hai cong thirc co ban:

Q=K
2
H :%.I
Bai toan 1:

Cho biét 1, d, H. Yéu cu xac dinh luu luong Q.
Giai: ~h, —>1J :$

K = f(d, n)
Tir do: Q=KAJ
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3.2. Tinh toan thuy luc éng dai don gian.

Bai toan 2:
Cho biét Q, d, 1. Yéu ciu xac dinh chénh 1éch muc nude

gifta hai bé H.
Gisi:

K = f(d, n)
g=H
[

Q=K~J
QZ

—>H:P.I

3.2. Tinh toan thuy luc éng dai don gian.

Bai toan 3:

Cho biét H, Q, 1, n (loai éng). Yéu ciu xac dinh dudng

kinh d.
Giai: K =1(d, n)
-
Q=KAJ
—>H= %.I

3.2. Tinh toan thuy lyc dng dai don gian.
H

Hok-Q
J—I—)K 7

Ding K tra bang K = f (n, d) rdi chon d
Néu 1¢ chon d 16n hon sau d6 kiém tra lai Q, H.
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3.3. Trudng hop duong dng phc tap
3.1. Buong ng ghép ndi tiép

Hé¢ gdm nhiéu duong dng co duong kinh, d6 nham khac
nhau ndi lai v6i nhau. Hinh bén 1a mét hé gdm ba éng c6
(15, dy, np); (I, dy, Ny) VA (I3, ds, Ng) ghép néi tibp voi
nhau din nude tir bé chira A sang bé chira B.

gl
I l.d. l.ds

S B

3.3.1. Puong 6ng ghép nbi tiép

Trong do:

Q: 1a Iuu lugng nude chay ra khoi bé chira A dén bé
chua B

hg: 1a téng tn thét (doc duong) trén hé dng ghép ndi
tiép

Q;: 14 Iuu lugng nude chay trén doan ng i (i=1,2,3)
hy: 1a tbn tht (doc dudng) trén doan éng i (i = 1,2,3)

3.3.1. Puong bng ghép nbi tiép

Hg¢ duong bng ghép ndi tiép co cac dac diém:
+ Luu luong trén cac doan éng déu biang nhau:
Q;=Q,=0Q3=Q
+ Ton that trén toan b hé ong bang tong ton that trén
timg doan dng

hy=H=>"hy

Vi .
hy =Q P
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3.3.2. Puong 6ng ghép song song

Hé gdm nhiu duong dng c6 dudng kinh, d6 nham

khéc nhau ndi lai voi nhau thong qua hai nat. Hinh bén
1a mot hé gém ba 6ng co (11, d1, nl); (12, d2, n3); (13,
d3, n3) ghép song song vdi nhau qua hai niit A va B

l1.d1n1

Q1
Q A /ﬂZ l2,d2.2 \B
Qs I3,d3,n3

3.3.2. Pudng ng ghép song song

Trong do:

Q: 1a luu lugng nudc vao ¢ nut A, ra khoi nut B
hy: 14 tén that (doc dudng) khi di tir nut A dén B
Q;: 1 Iuu lugng nude chay trén doan dng i

(i=1,23)
hg: 12 ton thét (doc duong) trén doan dng i
(i=1273)

3.3.2. Puong ng ghép song song

Hé duong bng ghép song song c6 cac dic diém:

+ Luu lugng vao nit A (Q) bang téng luu lugng cac
doan 6ng ra khoi nut A (Qy, Q,, Q3)

Q=0Q:1+Q;+ Q4
+ Tén thét ning luong trén cac doan éng 1a bang nhau
hgy=H=hg
Véi:
hy = Q.Zﬁ

10



3.3. 3. Duong éng thao nudc lién tuc doc
duong

Hé gdm mét dng co kha nang thao nudce doc theo chiéu
dai dong chay. Hinh bén 1a mot éng ¢6 (1, d, n) ngoai
lam nhiém vu dan nude tir bé chira A dén bé chira B con
¢6 nhiém vu phan phdi nude (thdo nuée) doc theo chidu

dai dong chay.
2 HI
Q Id Qn
A —> =
2223222 % =
Qev Qn

3.3. 3. Puong dng thao nude lién tyc doc
duong

Trong do:

Q 1a Iuu lrgng nu6e ra khoi bé chira A

Q,, 13 luu lwong dén bé nuéc B

Qy, 1a tong luu luong nude thao ra doc theo dong chay

Q4 12 Tuu lugng nude thao ra trén mot don vi chiéu dai
dong chay

hg 1a ton tht (doc dwong) khi di tir bé chira A dén bé
chtra B

3.3. 3. Duong éng thao nude lién tuc doc
duong

Dbi véi duong 6ng thao nudc lién tuc, tén that cot nude
gifta hai diém AB la:
Qtinn
H= K‘g i

V6i: Qupn = Qm + 0,55Qy,
Q,,, Qy biéu thi & hinh v&.
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3.3.4. Mang duong éng chia nhanh

Hinh bén dudi thé hién mang duong dng chia nhanh bao

gdm tuyén dng chinh 1-2-3-4 va cac dng nhanh 2-5, 4-6

2
T e — 4
3
° gs 4
e~ NG
1 Q12 2 Q23 gz Qaa & g
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