DONG CHAY BDEU TRONG ONG

CHUONG 9
DONG CHAY DEU TRONG ONG

GiGi thiéu
Ta biét rang khi chét 16ng thuc chuyén dong trong d wong 6ng thi mdt phan thé
nang riéng bi ton that do ma sat gay ra, tao nén trd lvc dwong dng. Viéc nghién clru ky
cac yéu to anh hudng lén tré luc dudng dng sé gilp ta xac dinh duoc cac thong s6 va
ché do l1am viéc thich hop, dé giam t6i da tré lvc, nhdam 1am giam tiéu tén ning lwong
khi van chuyén chét 16ng la it nhat. C6 hai loai trd luc:
+ Tré lwc do ma sat.

+ Tr& lwc cuc bo.

- /13



DONG CHAY BDEU TRONG ONG

1. CAC LOAI TON THAT TRONG BUONG ONG
1.1. Tr& lvc do ma sét.
Trd luc do ma sat latrd luc do chét Iéng chuyén dong ma sat véi th anh 6ng gay ra.
Trd lvc ma sat duogc ky hiéu hy,, va dwoc tinh theo cong thic: (ton that nang | vong
do ma sét trong 6ng)

LW?

=L
e D.2g

Trong do:
+ X : hé s6 ma sat.
+ W: van toc lwu chat, m/s.
+ L: chiéu dai 6ng dan, m.
+ D: duong kinh 6ng dan, m.
Hé s6 ma sat phu thudc vao ché do dong chay:
1. Néu ché dd dong chdy tang Re < 2300 thi:

5 64
Re
2. Néu ché do la chay réi Re > 2300 thi:
A = f(Ree/D)

+ Néu 2300 < Re<10*

~ 0,3164

A ReO,25

+ Néu Re > 10* (1xaép)
1 6,8
— —_18lg ==
N g(Re“a)

11
Véi e=|— | n=% n:hésbdonham.
37D r

A ¢6 thé kiém tratlr d thi Moody hay tir mot s6 cong thic thuc nghiém (hé sé ma
sét phu thudc vao Re va dd nham twong doi e/D ).

Do nham twong doi clia 6ng lati s6 gitra dd nham thanh ¢ trén dwdng kinh 6ng.

A=2 hoic Al
D D

Hodc (Re> 4.000 — 40.000).
D 2
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1 A 2,51
—=22lg —+—F— Colebrook
I g(3,71 Re, VA J
100 )*
Hodc A= 0,1.(1,465 + j AltSul
Re,
Truong hop A — 0 tlc Re.A <10
% ~ 2lg(Re )-08 prandl
Hoie  2=231%% (o300< Re<10¢)
Re™
N&U Re—> oo (A.Rey/i > 200) hodc ReA > 500
1 371
= —2lg 2=
Ny g( A J
»=041(af*
V&i Re dugc tinh theo céng thirc sau:
V.D
ReD = T
v=Lt
P
+ p : do nhot.
+ p : khoi lvgng riéng.
L oai 6ng e (m,m)
Ong thép méi 0,065+ 0,1
Ong gang moi 0,25
Ong cli da dung 0,5
Ong sanh 0,86+1
Ong bi & mon manh 0,8
Ong bén 1+2

C6 thé tinh hé s6 ma sét the o cong thirc:

LW?

H..=AR =A\.
2D.g

- 13



DONG CHAY BDEU TRONG ONG

2
W-t L ap_ BQ
n.D gn-.D
= g.TI:Z.DS.APO
8.LQ°

Voi:
+ g: giatéc trong trwdng, g = 9,81 m/s?.
+ D: dwong kinh éng (m).
+ L: chiéu dai doan 6ng khao sat (m).
+ Q: lvu lvgng nwéc chay trong 6ng (m3/s).

+ AR 16n thét cot ap 6 hai dau ong khao sat (m H20).

1.2. Tr@ luc cuc bo - tén that cuc bo.

Trd lwc cuc bo latrd lwc do chat 1dng thay doi hwdng chuyén dong, thay doi van
t6c do thay déi hinh dang tiét dién cla 6ng dan nhw: dot thu, dét ma, chd cong (co),
van, khép ndi... tré luc cuc bd dwoc ky hiéu: hg, va c6 don vi (m)

2 W2

W < -
hcb:iZEJiE hoac hcb:K'Tg’ K=¢g

Trong do: S hé so trd lwc cuc bd do van, co, dot thu,...
Dai voi van hay khic n6i, ton that ¢ on dwoc tinh theo cong thirc sau:

LeW?
'2.g.D

H, =2

Vi Le: lachiéu dai clia van hay khac néi duoc dinh nghia la chiéu dai ctia 6ng ndi
thang c6 cung sy mat mat nang lwong véi van hay khic ndi trong nhitng digu kién
gidng nhau.

Xac dinh chiéu dai twong dwong Le:

2 2
WE__ Ale S?DS

Ap, = AP, =A.Le
B ! 2.g.D gm2.

_ gn.D°.Ap, B
81.Q? 0.g

Le

Vi:
+ g: giatéc trong trwdng, g = 9,81 m/s?.
+ D: dwong kinh 6ng (m).
+ L: chiéu dai doan 6ng khao sat (m).
+ Q: lvu lvong nuée chay trong ng (m3/s).
- 13
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Nhuw vay: Tong tr¢ lwc trén doan 6ng c6 dwong kinh nhw nhau la:

L W?2
dhi=h_ +h, =(7L.B+ZEJ]—

29
Véi & =), 8
D
2 2
= th =X ﬂ_vlzx_(L+Le)VL
D 2g D 2g

1.3. Céng thirc Chezy:
V=CJRJ
Voi:
+V: van téc trung binh trong 6ng.
+J: d6 doc thay luc, J = h /L
+ C: SO chezy, (LY2T™.
Ciing nhv 1, s6 chezy C phu thudc vao sb Reynolds, dd nham, va kich thwéc ong.
Trong thuc té tinh toan, dong chady tang & ché do chay roi voi s6 Re 16n, sd chezy it

phu thudc vao sd Re va cd thé xac dinh theo cong thirc Manning :

c=1R"
n
VGi: n: hé s6 nham (phu luc 8.2).

% Mot s6 cong thirc rat ra tlr cong thic chezy.
+ Modul van toc:

W =C+R
+ Modul lvu luvgng:

K = ACA/R

+ T0On that cOt ap:

+ Luu lwong :
Q=ACARI =KA/J
Modul lvu lvgng K va hé so ton that cot ap doc duong A cla 1 vai loai 6ng gang

dugc cho trong phu luc 8.4.

2. CAC PHUONG TRINH TiNH TOAN TRONG BUONG ONG

D
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2.1. Tinh toan thay lyc dwdng dng.

PE tinh toan thay lyc dwong 6ng, chiing ta sr dung cac phwong trinh va céc cong
thirc sau:

2.1.1. Phuong trinh Bernoulli (ndng lwvgng) cho dong chay tir mat cat 1-1 t&i 2-2.
Il \/12 I2 V22
Z +—= E E_ =7 _2 E E_ h

Trong do:
+ 74, Z,: lachi@u cao clia mat thoang 1-1, va 2-2 so véi mit phang chuén 0-0 (m).
+ Py, P,: p sudt du trén mét thoang 1-1, 2-2 (N/m?).
+ Y & : hé s6 trd lwc cuc bo do co, van, dot thu, dot mé.
+ V4, Vo van toc dong lwu chat, m/s.
+ y : Trong luong riéng, (N/m?), v = p.g
+ p : khéi luong riéng (kg/m°).
+ g: giatdc trong tredng (m/s?).
+ hy: tong trd lwc trén doan 6ng.
2.1.2. Phuong trinh lién tuc.
Vi.A1=V,.A,=Q
Trong do:
+ V1, V2: van toc dong luu chat & dwong ong 1, 2 (m/s?).
+ Ay, A, dién tich dwong 6ng 1,2 (m?).
+ Q: luu lwong dong chét 1dng (m3/h), (I/9).
2.1.3. Céc cong thirc tinh toan cot ap (xem chuwong 1, 2,3)
2.2. Dong chay qua 16 va voi.
Cong thtrc tinh:
V =¢./2gH
Q=p.AJ2gH
VGi:
+ o, : hé s6 van toc va lvu lwvgng (xem phu luc 8...).
+ A: dién tich 16 hoac voi, (m?).

+ H: d0 siu ctia 16 hodc voi so voi mit thoang (m).
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Trong triong hop chét 1dng chay ngap sang bé thir 2, thay cho cong thirc tr én lacéc

codng thirc sau:
V =04/20z
Q=un.A\/20z

V@i z 1a do chénh muc chat 1ong gitra hai bé.
Vi DU
Nuwdc chay véi luvu lwong Q = 30I/s tlr bé A sang bé B qua duwong 6ng c6 duong
kinh d; = 20cm, dai 1, = 200m va dwong éng d, = 25cm, |, = 100m. B nham ca hai
6ng déu l1a A = 0,02mm, miéng 6ng vao va miéng 6ng ra sic canh; duong 6ng mé rong
tlr d, sang d, dot ngdt. Tinh chénh Iéch d6 cao mat thoang gitra hai bé. Cho biét hé so
tén that cuc b tai chd uén 1aK,=0,3.
Giai:
- Chon mat chuan ngang mat thoang bé B.
- Chon mat cat 1-1 |amat thoang bé A.
- Chon mat cét 2-2 |amit thoang bé B.

Viét phuong trinh Bernoulli cho dong chay tir mét cat 1-1 toi 2-2:

2 2
zlJrﬂjLﬁzzer&Jr%+hf
Y 29 Y 29
Voi:
+2,=0,z,=H
+P1:P2:0
2 2 2 2
h, =x1.5.\ﬁ+x2.ﬁ.\ﬁ+ |<r.\ﬁ+(r<V +2K, +Km)\ﬁ
d 29 °d, 29 29 29
Trong do:

+ A, A, lahé so ton thét cot 4p doc dudng trong cac 6ng.
+ Ky, Ky, Km Va K, lacéc hé s ton that cuc bd tai miéng vao, 2 cho udn cong,
chd mé rong dot ngdt vamiéng ra clia 6ng.

Thay vao phuong trinh Bernoulli ta dugc:

2 2
H =[kld£+ K, +2K, + ij\%ﬁ-()\,z%ﬁ- Krj\%
i g 2 g

Van toc trong cac 6ng d; vad, la
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_Q _ 3010°
' ond’/4 n.(02)/4

=0,955 (m/s)

Vi

v __Q _ 3010°
" n.d2/4 r.025)/4

=0,611(m/s)

Xac dinh cac hé s6 ton that cot ap doc trén duong ong:

A_l=§=%=o,0001

d, 200

V,.d, 095502
Re,, = —41=1 = =22 _ 191 10°
o 0,01.10°* L

A, = A _002_ 4 60008

d, 250
Re,, - Vordy _ 0611025 oo s

0,01.10*
Tra d6 thi Moody, ta duoc:
+2, =0,0163
+2, = 0,0166
Céc hé s0 ton thét cot ap cuc bo trén toan dwong ong.

K, =05
K,=03

K, =L (d/d, ] = [b(%ﬂz =013

K, =1

Thay vao phuvong trinh ban dau ta dwoc:

2 2
H= 0,0163.@ +05+203+013 (0.955) +| 0,0166. 200 +1 (0611) =096 m
0,2 2981 0,25 2981

) ~

Vay do chénh léch gilra mat thoang 2 bé 1a 0,96m
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Bang Hé s6 nham n ctia mot s& |ong dan (hé Sl)

Vat liéu bé mat 1ong dan Nenin n Nerax
A.Ong va dudong ham

Kinh 0,009 | 0,010 | 0,013
Dong thau 0,009 | 0,010 | 0,013
Thép:
- N6i bang mét bich hoc han 0,010 | 0,012 | 0,014
- N&i bang ren hoc dinh tan 0,013 | 0,016 | 0,017
Gang:
- Son hac in 0,010 | 0,013 | 0,014
- Khéng son hac in 0,011 | 0,015 | 0,016
GO 0,010 | 0,012 | 0,014
Vra ciment 0,010 | 0,013 | 0,015
Ong beton sach 0,010 | 0,011 | 0,013
Ong beton c6 rac 0,011 | 0,013 | 0,014
Ong beton d6 trong cdp-pha gd nhan, khdng td 0,012 | 0,014 | 0,016
Ong beton @6 trong cop-phagd khdng nhén, khdng to lai | 0,015 | 0,017 | 0,020
Ong dat nung (rat nuwéc ngam) 0,011 | 0,013 | 0,017
Ong thoat nuéc 0,012 | 0,013 | 0,016

B. Kénh cd 16p phl bé mat
Hac in 0,013 - 0,016
Thép khéng son 0,011 | 0.012 | 0,014
Thép c6 son bé mat 0,012 | 0,013 | 0,017
GO bao 0,010 | 0,012 | 0,014
G0 khéng bao 0,011 | 0,013 | 0,015
Vra ciment 0,011 | 0,013 | 0,015
Beton trén nén déa phang 0,017 | 0,020 | -
Beton trén nén d4 khong phéng 0,022 | 0,027 -

C. Kénh khong c6 | 6p pht bé mat

Bé mat sach, mgi dao trong nén dat 0,016 | 0,018 | 0,020
Trong kénh cd it cay, cd 0,022 | 0,027 | 0,033
Trong kénh cd it bui ¢, rong 0,022 | 0,027 | 0,033

D
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Kenh trong nén dé, thanh kénh phang 0,025 | 0,035 | 0,040

D. Song ty nhién

1. Song nhé (B<30m)
Séng vung dong bang 0,025 | 070 | 0,150
Song vung nui 0,030 | 045 | 0,070
2. S0ng co béi
Khéng c6 bui rdm & béi 0,025 - 0,050
C6 bui ram & béi 0,035 - 0,160
Co cay ¢ ba 0,110 - 0,200
3. Song lon
Khéng c6 bui rdm trong long song 0,025 - 0,060

D06 thi moody
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Hé sO trd lue cuc bd do co, dot thu, dot md

|

» S | 2

i ol ol e <
:[ £ 0.5 | : 15 | 3 | 0.05
o | L) /£ |l

i E i

{_t} 0.1 | 0.15 1 2




