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1. HAI TRANG THAI CHAY

Thi nghi€m Reynolds:

1. Chédy tang : Khi vAn tdc nhd , Re = VD/v < Rey,

Tang — Reglh(trén) . ROi
Tang — — ROi

1. PHUONG TRINH CO BAN CHO DONG PEU TRONG ONG

Trong 6ng xét doan vi phan dong chdy déu hinh tru c6 dién tich dA nhu hinh vé:

Lyc tdc dung trén phuong
dong chdy ( phuong s) :

Gsima+F —-F,-F, =0

;/LdALLZZ) + pdA— p,dd—PL =0

1. P _
(Zl _Zz)_l_&_&_r__: T_Tngax B
y y ydA N...........v_____.__ . Mitchuan
/) 7L
(z+ 2=z + 22 - =0 (5 + 5= (z+ 2=
/4 R 7R
y 2 2
PT Nang 4 +&+zl=V + L2y wh,  — o+ 2y, |2,
lugng (1-2)  2g y g 7 /4 4
ho= tL h,
d_y_R - T:YRZ — 7=yR — Phuong trinh cd ban clia dong déu
VéiJ=h,/L , 6décning lugng T=pr/2 ——» Ung suit ti€p ty 1& bac nhat theo r
r 7
PT cd ban c6 thé viet Toax =W 50 hay t=71, —
B
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ILPHAN BO VAN TOC TRONG DONG CHAY TANG
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rdr —ﬂd—u:ﬂ% — duz—%]z—d’”—>u:—2yjjrdr+c
PICB r=3 " # K
2 2
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u= —er—+C Tai r=r, ta c6 u=0, suy ra C=y >
4 4u
u="22 (2 - )
4u
2 2 2
Tair=Otacéu=u,,  u_ :Y—Jro2 —u=u,_ fo —2r hay  u=u,, (1 _r_zJ
4u I, 7,

Phan bd van tdc trong chdy tang c6 dang Parabol

Luu lvgng va van téc trung binh:
_ ﬁ ( 5 ) dA

2_
u v, —r

du
dQ =udA = u2mrdr dQ = :—J (roz —r’ )Zizm’r e
u

Q=27ri/—JJ% (rz —rz)rdr —— 0 :ﬂ—er:

o

pu 8u
Q _myJr, 2
V:—:——2 > V:]/Jro V:umax
A 8/1 mw, 8/1 2
Tén tha't doc dudng
2 2
w oy Thay J=hjL . p 2ol
8u Su L
2
8uVL e 64 LYV
Suyrah — 1 ==
y ra hy h, 2 sdp x&p lai ‘= ReD2g

Vé6i Re = VD/v ( Hé s& Reynolds)
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III. PHAN BO VAN TOC TRONG DONG CHAY ROI TRONG ONG

D3&i v6i dong chdy r6i, wng suit ti€p phu thudc chii y&u vao dd chuyén dong hdn loan clia cic
phan tt luu chat.

du |
Theo gia thi€t ciia Prandtl: T= gd_y (1)
y
. . 4 < 2 du
véi € dugc goi 1a hé s nhdt roi e=pl &y (2) e 1

y : khodng c4ch tir thanh d&€n 16p chit 16ng dang xét

1 :chiéu dai xdo tron

mep Prandtl: ng sudt nhét rdi khong phu thudc vao tinh nhét cda luu chat.

1/2
Theo thi nghiém ctia Nikudrase, chiéu dai xdo tron I trong 6ng 1= ky[l - iJ 3)
T,

(4]

Véik : hiing s6 Karman (k = 0,4)

~ 214 ~ . 20t 1. 2 . y < k l =[1- i
Néu xem 7 ti 1€ tuy€n tinh v4i ban kinh 1 : T=To| 1l —— Thi =
T, Ty To
1/2 d
. T
Thay vao : 1= ky[’c—] T (2) > = pk2y2 i—u (58)
0 T, dy
5 ofdu 2 du T, 1
Thay vao (1) : T, =pk“y [J - — =
dy dy \ p ky
dy \p ky ,
bit v = %" ( van tdc ma sit , m/s)
% %
du_u_ T 1
dy ky k y
*
u
u=—->Lny
k +C N Puong cong
o . u ;
Taitdm 6ngr=r, u=u_, thay vao cho C=Upux — ?Ln r, logari
oo
u
u:umax_?Ln? O<y<r,

Phan bd luu tdc trong trudng hop chdy rdi c6 dang dudng logarit

Do d6 ta nhan thy sy phan b& van tdc trong trudng hdp chdy rdi tuong ddi dong déu gan vdi van
tdc trung binh hon so véi trudng hgp chdy ting. D6 ciing 1a 1y do tai sao cdc hé sd sita chita dong
ning (o) hay hé s6 stta chita dong lugng (o) khi chdy r6i c6 thé 13y biing 1
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Tén that doc dudng trong dong chay roi:

Déi v6i dong rdi tir 1y thuyét khong thé suy ra dugc tdn ,
thi't doc dudng. Dung phuong phdp phan tich thi nguyén , h XEV—
d

va thi nghiém chiing té dugc tdn tha't doc dudng c6 dang D 2g
Xic dinh hé so ton that A:
Dong chdy ting: A= 64, hy ti1é V!
Re

Dong chdy roi:

RO thanh tron thily luc: (2300 < Re < 10°) A = f(Re).

) 0,316
Blasius: A= W
1
Prandtl-Nicuradse: N =2lg (Re \/X)— 0.8
R&T thanh nhdm thiiy luc: (Re > 10%) A =f(Re, A/D).
0,25
Antersun: A=0,1 1,46A+ 100
D Re
Colebrook: 1 = _ng( A + 2,51 j
N 3,71.D Re+/n

Chdy ro6i thanh hoan toan nhdm (khu siic cdn binh phuong) — (Re rAtlén >4.10°) A =f( A/D).

i

1 D D
. _ = ~ = 2 A 2
Prandtl-Nicuradse: =2lg—+114 = 21g 317 hytile Vv
VA A A
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. bO THI MOODY
Khu chuyén ti€p :
0,1 NTTTT ‘,,i,Kh PR T T T T T T T
[ Khu [ [J[Khu chdy ror A A PSS
0,09 [| Chhy thng| AL thanh nhim Khu chay roi thanh nhdm hoan toan (Khu stic cdn binh phucng)
0,08 maay __:5:
0,07 . ] 0,05
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" Y S 0.03
\ —
0,05 Y N B 0,02
N 5 i 0,015
0,04 \ SuNag=== 0,01
, \ e )
Ae \ ST 0,008
0,03 * AN BEimeess 3 8’882 .
\ A —
= A=NB
0,0: —
\ S 0,002
R |
0,02 \ ~ 0.001
Hi ] 0,000 6
Khu chay 101 T2 < N 0,000 4
0,015 thanh tron N T N
NRONTH N 0,0002
N T
~ ] < 0,000 1
T N 0,000 05
N B
0,01 % 10,000 00
0,00 S m<t:t:b 0,000 007
S NN =
0,00 o, 20 3445 T4 14, 24 34MSITE M., 20 3HSAT W, 20 34T 1, 24 3457 Ig,OOOOl
x10¥* x10¥ x10¥ x1d¥ x10% x10§"
Re=b vD/ u
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IIL TINH TOAN TON THAT CUA DONG CHAY TRONG ONG
1.Tén that dudng dai: Cong thic tinh tdn that doc dudng c6 dang

2 A .
h,= }\,LV_ (Darcy) A =1f(Re, A/D) : hé s0 ton that
D2 A : Hé s& nhdm tuyét doi (chiéu cao cic md nhdm )

thay D = 4R - |38 Rl
AV L

8 / .
véiJ=h/L —> V= Tg‘/RJ va dit C= 87g ( hé so6 Chezy)

V=CVJRJ ( Cong thitc Chezy)

luu lugng 0=ACRJ =K~JJ  Véi module luu lugng K =ACJR
Hé s6 Chezy C c6 thé tinh theo cong thiic Manning :  C =1R” 6 (nla d6 nham)
n

Cong thitc Manning chi diing khi dong chdy r6i thanh hoan toan nhdm

2
Tir cong thit tinh luu lugng Q:K\/sz,/hfd — hy =§2L
3.Tén tha't cuc bo: Tinh theo cdng thic thyc nghiém Weisbach:
V2 £ 12 hé so ton that cuc bd (phu thudc vao titng dang ton tha't)
h zé AN ’ 2 g
¢ 2 V 1a van toc dong chdy tai vi tri sau khi xdy ra ton that
M¢ rong dot ngot - |
2
A Lo
S Z(l—AIJ v6i V, Vi I
2/ A, 1l
(A v6i V - A,
Se ( 4 ) 2

Hai cong thifc trén dugc chitng minh tir Iy thuyét

2, . ~ | — -
O miéng ra ciia ong: & =1 '?)' N

2, ’
O miéng vao ciia ong: £.=0,5
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IV. CAC BAI TOAN TRONG BPUONG ONG

1. Phian biét dudng 6ng dai, ngin h<5%h,:06ngdai —> hg=h,
h >5%h, : 6ng ngin _
c a-Ongngan  —- h o =h +h,

2. Pudng 6ng mic ndi ti€p

Al A
= h [ Mit chuan B B
1.dys A
\ b, dy; 2y
— vV, 1 dsi Ay
\
I\
LD Vo P
At =gt hy,
28 v 28 vy

2 2 2 2 2 2 2
d 2g d,2g d, 2g 2g 2g 2g 2g

Q2 ll 1 12 1 ]3 1 1 )
2g j" d | A12 j'”Z d2 A22 ﬂ'} d~ A 32 5‘00 A12 §111r AI frh 2 5 ra A 32

3

Trong d6 A, A, , A, 1a ti€t dién Ong 1, 2, va 3. = Q chdy trong dng néu biét
céc thong sd con lai

3. Pudng dng mic song song (b qua ton that cuc bd).

1? 1.4, n

/ Q2 Ld,n \B
\Q3 ? L, d;, ng /

Goi H, va Hy 1a ndng lugng tai A va B.

Néu xét dong chdy di tir A dén B trén 6ng 1, ta ¢ ton that trén 6ng s6 1 1a : h, =H, —Hjy
Tuong tu, xét dong chdy tir A d&n B trén dng 2 va 3 > t3n that6ng2va3la: hp=H,y—Hy
h,=H,-H
A i3~ Ha — Hp
Nhu vay hy = hy =hg
N&u bd qua tdn that cuc bd : hg; =hgr =hg3
hay# le I = Q; I (i)
Kj K5
% Iy % = (ii)
kK2 K2
va Q=Q, +Q, +Q, (i)

Tir 3 phuong trinh (i), (ii), (i) > Q,, Q, va Q,
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4. Pudng 6ng ndi 3 hd chira (bd qua tdn thit cuc bo).

Dudng ning Pudng ning gia st

ﬂ"""'_

Pudng ndng
Chay tir J vé 2

______ Chay tir 2 véeJ

___________ Khong chdy trén dng 2

Cich x4c dinh chiéu dong chiy trén dng 2

budng ning gia

Gia st cao trinh ning lugng taiJ ,
H; ngang v6i myc nudc trong bon 2

2 2
Q1 - —Q_l — -k, 1722
Ton that trén 6ng 1 hgp=—1l = 717727 K2 h Q=K Iy
1
Q21 Q2
Tén that trén 6ng 2 hyy = g , = 0= 722]2 — Q=0
2 2
Q2 2 Zy
Tf;n thﬁ,t trén 61’1g 3 hd3 2%13 = z, :%]3 — Q3 =Kz,
& K; \ 13

Q,>Q, => trong 6ng2 dong chdy di tit J vé bon 2
Q,<Q, => trong &ng 2 dong chdy di tir bon 2 v€ J
Q,=Q, => trong dng 2 khong c6 dong chay
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Zl
Thi du trudng hop 1 xdy ra, Q, > Q,
2 9 ’ 2 z,—H .
Ton thattréndng 1 :  z-H, :Qf‘l1 = Q=K
J Klz 3
2
T6n tht trén &ng 2 H-=21 _o P
JTER TR 0, =K, L =) H;.Q,Q,,Q;
2 A ~ N 2 H
Ton that trén 6ng 3 H, = %13 = 0,=K, |-
K3 13
Q =Q,+ Q

5. Mang dudng 6ng kin:

C QD G
/i) @ | i
O QA _E H K
\ @ I @ vii
/VQL
B F I L

Qp

Luu lugng trong titng 6ng dugc x4c dinh dua vao 2 diéu kién ctia dong chdy trong mang kin nhu sau
1. Tai mdt nit lvu lugng dé€n phai bing luu lugng di
2. Trong mot vong kin, tdng tdn thit phai bing khong
Qui u6c dong chdy theo chiéu tinh téan tdn thi't 1y diu duong (+)
va dong chdy ngugc chiéu tinh téan tdn that 14y ddu Am (-)
Bu6c tinh todn
Bu6c 1: Ty phan phdi luu lugng trén titng 6ng sao cho thda man diéu kién 1
Bu6c 2: Piéu chinh lai Ivu lugng tirng 8ng sao cho thdéa man diéu kién 2

Ap dung phuong phap Hardy Cross
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Phuong phdp Hardy Cross
Ap dung cho nhitng cong thic tinh tn tha't doc dudng c6 dang h, = m#)*.#
Q2
Thi du hd=pl — m=# /K x= 2
Goi Qi 1a luu lugng ty phan phdi dugc trén dngi  ( chua théa man diéu kién 2)
AQ 13 luu lugng cin diéu chinh trong mot vong dé€ thda min diéu kién 2

T&n thi't ning lugng trén 6ng i khi da diéu chinh 1a
hy=m, (Q +AQ* —» hy=m, (Q*+xAQ Q"+ .....)
Gan ding hy; = m, (Q,*+xAQ Q*)
Trong mot vong kin, tong tdn tha't phai bing khong

k
Zmi(Qix +xAQ Qix_]) =0 v6i k 12 s& 6ng trong mot vong

i=l1
k k
> mOr +xAQY m O = 0
i=l i=1
k
2 mQ;
AQ_ i=1

— _1;—
x—1
xZ‘mi 0,
i=1
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