TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

CHUONG 5

DONG CHAY PEU
TRONG ONG

I. DONG CHAY TREN BAN PHANG

Lé&p bién tang ngam cé bé day /_

)

=\

ting ngam

Cac mau nham

g > >

L= Poan diu chiy ting L=Lyg; hgn DPoan chay roi
Re = VL/V <Rej s Re = VL/v>Rep s
Ung véi 16p bién chay tang Ung véi 16p bién chay roi
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

I1. DONG CHAY TRONG ONG
Ta hinh dung dong chdy trong 6ng gidng nhu dong chdy qua ban phang dudc

cudn tron lai. Nhu vay theo 1y thuyé&t , & dau vao clia dng c6 mdt doan ma
dong chdy & ch& do chdy ting, roi sau d6 méi chuyén sang chdy roi.

Vi tri 16p bién %A 1. 3 3
g P Van ton tai 16p bién tang ngam

a a pha L1 A s
ta.l,lc?g da P \at co bé day Ste‘ing ngdm
trién hoan

toan

g 5"
N » .

Poan diu dng chay tAng L=Ligi nan Doan ti€p theo chay roi

4

III. PHUONG TRINH CO BAN CHO DONG DI’::U TRONG ONG
Trong 6ng xét doan vi phan dong chidy déu hinh tru c6 dién tich dA nhu hinh vé:

Luyc tidc dung trén phuong dong chay
( phuong s) :

Gsina+F, -F,-F =0

a
u
.
.
‘e,
a
.
a
.

yLdAM+pldA—p2dA Col=0 ) | T~ =
L L
2z, +P)—(z,+P)="on ="
Y TR YR

Tacé : J=h,/L1a d6 doc thuy luc (40 d6c dudng ning)
Suyra: T=YyJR <— Phuong trinh co ban clia dong déu
Hay: T=YJr/2 —  Ungsuitti€p tJ 1& bac nhit theo r

r

r0
T pt cd ban ¢6 thé vist: Tmax = YJ? hay t=17,, ol
0
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

IV.PHAN BO VAN TOC TRONG DONG CHAY TANG PHAT TRIEN HOAN
TOAN TRONG ONG

AT

Phan bd van téc trong chdy tang c6é dang Parabol

Luu lugng va van téc trung binh trong dong chdy ting trong ong :
dA

dQ=udA =ulnrdr= Q= 27'EJ. urdr = 2&2‘““_"(%2 —1r*)rdr

0 Iy %

2
:Q:nroumax jv_Q_umax

2 A 2
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

V.PHAN BO VAN TOC TRONG DONG CHAY ROI
D6i véi dong chdy rdi trong dng, ¥ng sudt ti€p phu thudc chii y&u vao dd chuyén
dong hon loan cia cdc phan tf luu chat, do do:

N " 2 du
T=Tgng t Trsi 3 V1 Tpg >> Ty NENTA bo qua Tting NE&U dit: Tpo = Sd_y
Theo gia thi€t ctia Prandtl, € phu thudc du y
vao chiéu dai xdo tron va gradient vin toc, — g= pl’ — 1 T
e 1N 2 ~ 4, A ~ , Y "
goi la ing sudt nhdt ro1, va tinh bang: y >

y : khodng cdch tir thanh dén 16p chdt 18ng dang xét
1 :chiéu dai x4o tron

Nhu vdy: Troi = 1? .
P dy’

Nhdn xét:

« DA .. . n » 1/2
Tu thi nghiém , Nikudrase cho rang chi€u dai xdo tron I trong ong: |, _ kyLI_ YJ

k : hing s6 Karman (k = 0,4) L
2
du’ rl .22 y |du
- Troi — pkzy2 1—1 2 > G|l = || pk 1 d 2
r, ) dy L I, )dy
N&u dit gdc toa do tai thanh 6ng:
2 //
. TmaXLrO - YJ _ pkzyz[l _ 1} du2 :/ Puong cong logarit
r r, ) dy y
0 2 0 i N Umax
du r d T | Tmax .
> T & pkzy2 _— du2 =L2';L2 / \\‘ — \_\all
pk” 'y T
\ j o
" ==
T 1d 0 ma
— du = max __y .
p ky
- * T ll* dy ll* .
bit uw = [ — du=—— — y=—Lny+C  (u*: vintoc ma sit)
k 'y k
p *
e u
Taitaim Ongr=r, , u=u_, — C=u,, —?Ln r,

*

u r,
—s u=u, ——Ln—
k y

Nhu vay: Phian bé Iuu toc trong trudng hop chdy r6i ¢ dang dudng logarit
Nhdn xét: sy phan bd van toc trong trudng hdp chdy réi tuong ddi ddng déu , gin
v4i van toc trung binh hon so véi trudng hop chdy tang. P6 ciing 1a 1y do tai sao cdc
hé s6 hiéu chinh dong ning (o) hay hé s& hiéu chinh dong lugng (o) c6 thé 1dy
bing 1
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

VL TINH TOAN TON THAT CUA DONG CHAY PEU TRONG ONG
1. Ton tha't dudng déih L v?
% Cong thitc Darcy: ¢~ "D 2 g

A: hé s6 ma sit doc dudng 6ng.

Tu thyc nghiém, ng suit ti€p sat thanh 6ng phu thudc vao cic dai lugng sau:

Tmax = f(V, Da p7 Ma A)
T = KV&DP peopd. Ae
a [ d
A LN P A M L | M M e
Can bdng thtt nguyén: =|—||L||—=]||—1||L
ST LTzJ H ) {LJ {TL} ]
M: 1=c+d —d e
VD A
L: -l1=a+b-3c-d+e Tmasz(—pj (—j V?
T: -2 =-a-d - H D
suyra: e=e;d=d; c=1-d; A pV?
b=-d-e; a=2-d :f(Re,B—
Vay 1. =KVZd . Dde pld pd Ae A=4f(Re, A/D)
= e,
2

Matkhdc 50 fRe, 2PV _yRa T L V?

; 2 D 2 'L2 h, =A——

Tmax :yJ_ — 2 2
2 —h, = 2f(Re, )V E _4fRe, D YL D 2g
D 2gr, D 2gD

Tinh téan hé s6 ma sit doc dudng ong A:
L, 2 2
max = _ erO — YJD — h —
2 4u2 32p
_ 64
Re

» Dong chdy tdng: V= -

Suy ra: A h, ~ V'

» Dong chdy roi:

> ROi thanh tron thity luc: (2300 <Re <10°): A =f(Re).
> A (chiéu cao trung binh cdc mau nhdm).

Khi bé day I6p bién ting ngdm &

tngam

Céc cong thic thyc nghiém : 0.316
Blasius: A, =— 7
Re”*

tr

Prandtl-Nicuradse: L =21g(Re \/Xt)r— 0,8

-
> Roi thanh nhdm thiy luc: (Re >10°): A =f(Re, A/D).
Khi bé day 16p bién ting ngdm & <A

tngdm
A 100)0’25

Antersun: A=0,1] ,46—+—
D Re

L—_zl A + 2,51
Colebrook: /- & 3,71.D  Re/A
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

> Chdy réi thanh hoan toan nhdam (khu svic cdn binh phuong) )\ = f( A/D).
Khi Re rat16n > 4.109).

1 D D
_Ni . —=2lg—+114~21g(317—
Prandtl-Nicuradse: I g+ a( A)
1.,
Chézy: =38 . c=lgrx
C n

C 12 hé s6 Chezy, tinh thyc nghiém theo Manning véin 1a hé s6 nhdm
Ta chitng minh cong thitc Chezy nhu sau:

WPY A AR T A 4/8g\/—4/ =CJRI
D 2g 4R 2g

:K:%

Theo Chezy, van tdc tinh bing: V =C+RJ= Q=ACJRJ=K+J

1 )
K goi 12 module luu lugng: K=ACVR =A=(R)*

n
N A ~ h AE
J1a do doc thiy lyc:  J=-9=-""
L AL
A A 2, A A, N N N , A oA A ,
Nhu vay, cdng thiic ton thdt duong dai (trong truong hop co so liéu dp nhdam n)
la: 2
h d = Q—2 L
K
DbO THI MOODY
Khu chuyen ti€p .
01 T T e PR
0,09 [] Chiy tfir/lgifﬁ thanh nham Khu chay rdi thanh nhdm hoan toan (Khu st cin binh phuong)
0,08 =N
007 o 0,05
S 3 0,04
0,06 \\ = 0.03
\ ~ — N
0,05 \ < BEEN 0,02
N il 0,015
=
0,04 ¥ N 0,01
A \ SNAlIN i 0,008
N P
N =
0,03 \ AN U TN 0,006
: 0,004 —
™ N —_—
0,025 e —— A=A/D
\ e - 0,002
0,02 \ N 0,001
~ [ N
- =TT 0,000 6
Khu chay ro1 NN N 0,000 4
0,01 thanh tron NN [T X
\\t;\\‘ *\\ 0,000 2
N .§ T i 0,000 1
001 STT0.00005
S} 0,000 005
0,00 I 0.000007
00084 5 345 741 2 3457 1_ 2 3457 2 3457 1. 2 3457 1000
X10° x10* X106 x,'ll(f3 x;d x]iO8
| | Re=pvD/iu | | LogRe)
T T T 1 | -
3 4 5 6 7 8
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

2. Tén that cuc bd:

2
Tinh theo cdng thitc thuc nghiém Weisbach: h, =&, V_
2g

E.1a hé s6 tdn tha't cuc by, phu thudc vao tirng dang ton tha't (phu luc CLC).

Thudng thudng, V 12 van tdc dong chidy tai vi tri sau khi x3y ra ton that, trir

hai truGng hgp sau day:

»>M¢ rong dot ngot: C6 2 hé s & (ng v46i hai m/c 1-1 va 2-2 nhu hinh vé:

2
1:[ —Alj véi V=V, 3
A, ; :
R - E_’E
2 iV, 26}
g,=| 821 v vev, —'—'-é— .
A, 1iq
2 3

2 o A \"
>0 miéng ra ciia éng:h, ﬁc

v6i £ =1

va V 1a van toc cia dudng 6ng ra (van toc taj m/c trudc khi xay ra tdn that)

IV. CAC TINH TOAN TRONG PUONG ONG
1. Phan biét duong 6ng dai, ngdn: h <5%h, : dng dai
h>5%h, : 6ng ngin

Trong truong hop dng ngdn, khi tinh todn phdi tinh cd ton that h, lan h,

2. Pudng 6ng mic ndi ti€p (b6 qua ton thdt cuc bo)
Goi H 13 tdng tdn thi't clia dong chdy qua cdc 6ng,

Ta thi€t 1ap dugc cdc ptr: 0.
H=hy+hy, +hg
Q=0Q,=Q,=Q;

Ta thdy cé 4 thong sé thuy luc .

can xdc dinh: Q, hy;, hy, h; H.
Néu cho trudc mot théng so,

dwa vao hé phuong trinh trén ta
xdc dinh cdc thong sé con lai
Vidu 1:

Q; Q)
H=h, +h,+h, = K‘L +K2L + =3

1 2

03

Ta co :
Sau khi tim dudc Q, ta lan lugt Y
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TS. Nguyén Thi Béy - PHBK tp HCM -Bai Gidng CLC
3. Pudng 6ng mic song song (b6 qua ton thdt cuc bo).
Tacé: E,-Ez=H,z=h, =h,=hg L;,dp,
va Q = Q+Q,+Q; A/ L, d,,n, \B
Ciing giong nhu bai toén/méc ndi tié€p, \ L,,d;, n3/

G day ciing c6 5 thong sd thuy luc: Q ,
Ql s Qz s Q3 va HAB-

Ta ciing sé tim bon thdng s6 con lai khi
biét dugc mot thong so.

Vidu2: ChoQ,timQ,,Q,,Q;va H,. Q=Q,+Q,+Q,=H ABZ \/,
X Q2 hy :
Tu : L= =1 L= —
| ( Wi J
Sau khi tim dugc H,j, ta hy Zi-l VL

tinh Q, theo cong thtc: — Q;=K; 1.

1

Luu §: N&u c6 tinh t6i tdn that cuc bo| —

4. Giai bai toan cac dng ré nhanh néi cac ho chita (bé qua tdn tha't cuc bd).
Vi du 3: Cho z. = 2,4m; Q,=50lit/s; z;=3,04m. Tim Q,; Q,; z,.
Cho: L1=1250m; d1=0,4m; n1=0,016. =A1=0,1256 m2
L2=1400m; d2=0,32m; n2=0,016. =A2=0,0804 m2
... L3=800m; d3=0,24m; n3=0,02. =A3=0,0452 m2
Giai:
Theo cong thitc: K = AC4/R
suy ra:  K;=1,691 m3/s;
K,=0,933 m3/s
K,=0,347m%/s
Ta co :

g

Thé s6 ta dugec E;=19,06m > E;=3.04m nén nu6c s& chay tir J dé€n B.

Ta lap dudc cac hé phuong trinh sau: Q,=Q,+Q; , (1)
z,=E;+h, :EJ+Q_12L1 (2)
EJ=ZB+hd2=zB+Q2L 3)

2

Tu ph trinh (3) ta tinh dudc : Q, = 100lit/s; Q,=Q, + Q;=100+50=150 lit/s.
Tu ph trinh (2), tinh dudc: 2,=28,87 m
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Vi du 4: Cho hé thdng dng ndi cdc binh chita nhu hinh vé. Céc thong s6 thuy
lyc clia cdc dudng 6ng cho nhu sau:
L,=1000m ; d,=0,4m; n,=0,02
L,=800m; d,=0,4m; n,=0,02
L,=500m; d;=0,4m; n,=0,02 A
Choz, =15m; z; =7m; z.=2m..
Tim lwu lugng chdy trong 3 6ng.
Gidi:
Vi cdc s0 liéu cho trén ta tinh dudc:
K, =K, =K, = 1,353 lit’s.
Ta khong biét trong ong 2 c6 dong chiy
khong (vi con tuy thudc vao cft nudc nidng
lugng E; tai di€m J (n€u E;> E; =z, thi nu6c
chdy tir J dén B; ngudc lai, nuéc khong chiy)
Gia st nudc khong chdy tir J d€n B ( nghia 1 E; < Eg). Nhu vy ta c6 Q,=0; Q,=Q,=Q.

\ &N

7 Q2 Q2 (?2 QZ QZ
Ta c6: ZA:EA:EJ+_12Ll:EC+K_}L1+K_§L3:Zc+K—}L1+K—§L3
L L Z, -2
Suy ra: Z, -2 :QZ[_3+_1}:>Q: A c
A C Kg Kf

K3 Kl

____________________________________________

2 ! ~ A 4
Tatinhlai: E, =E, —Q—lle th€ s6 dugc: E;=6,33m | ue thay E; <z nén nubc
K}  khong thé chay trong 6ng 2
 trJ d&€n B 1a diéu hgp ly.

____________________________________________

Thé s vao ta duge Q = Q1 = Q3 = 126 lit/s.

Trong truong hop dé bai cho zy < E,; (vi du zB=5m) thi gid sit ban ddu khéng diing.
Ta phai gia st lai c6 nudc chdy tir J d€n bé B trong 6ng 2.

Luc 4y theo phuong trinh lién tuc:: 0l = 022+ Q3 M
Theo phuong trinh ning lugng: =, =5, —%Ll (2)
Q Vi, Q@ ( 1 L
E,=Eg+=L,=z2,+—+==L,=2+ —t—=
J B K; 2 B 2g Kg 2 B Q2 AEZQ K; (3)
2
N A A N 4 2 EJZEC+Q_§L3 4)
Ta thanh lap dugc hé 4 phuong trinh, véi 4 an K3
sO: X )
N +
Q,; Qy; Qy; va E; va lan lugt gidi duge nhu sau:  E; =z, —(QszQs)Ll =zc+ ((1222) L,
K&t hgp phuong trinh (1) (2) va (4) ta c6: oL Qg ®)
2 2 | N3
K&t hgp phuong trinh (3) va (4) ta c6: B QZ( A2g K;J “re el )
1 L
—7.4+02 L2
T phuong trinh (6) suy ra : Q. = (5 ~%c) Qz(Aizg K3 J K2 7
3 3
Thay Q, tir (7) vao (5) : L, X
1 L
Thé s6 vao (8) gidi ra ta dugc: (zg _Zc)+Q§(A22 +K§J
Q, = 24,3 lit/s. Q,+ 28 2y 8
Thé gid tri Q2 vao (7), gidi L, ‘ @)
duge: Q5 =109,2 lit/s. 1 L
Va tur (1) ta suy ra: 7, — L =z, +Q} 4+ 2
Q, = 133,5 lit/s. K; Al2g K3

PUGNG ONG 9



TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Vi du 5: Mdy bom nudc tir bdn 1 dén bdn 2 nhu hinh vé. Pudng 6ng ndi hai
bon c¢é dudng kinh bing nhau va bing 10cm, dai L=25m, c6 hé s& ton jthit doc
dudng 2=0.03. H=20m. Q=10 lit/s. Tim cong sud't bom. =

2
V=9:Q—A;:1,273m/s
710 I | -
V? V?
h, =22 —0032 Y _0619m 1
D 29 0.1 29

E,+H,=E,+h,=H,=E,+h,—E, =20+0.619 = 20.619m

N =yQH, =9.81*1000*10*10°*20.619 = 2022W

Vi du 6: Mdy bom nudc tir gi€ng 1én hinh vé. L,=10m, L,=5m c6 hé sd ton
thit doc dudng A=0.03. H=14m. §&,=0.5; &,=0.7.V=30m/s. Tim Q, h,h,, N.

=5 cm

Gidi: Q=AV, =0.059m°/s v=2_751m /s S v

V? 7.51° A o
h, =& —=05— =1.41m 1

2g 2%9.81

V? 7.51*
h, = =0.7 =2.04m -

ch &Jch 2g 2*9.81 -I—14rn

h,=h, +h, =3.44m

2 2
h, =k£v—=0.031—5 751 =12.9m
D 2g 0.12*%9.81

h, =h_+h, =16.34m

V2
E,+H,=E,+h, = H, =[zl+2—1gj+hf—z0 =14+

30°

+16.34=76.21m

2*%9.81

N =vyQH; =9.81*1000*%0.059%*76.21 = 44.1KW
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Vidu7: L,=600m;
L,=460m; D,=0.47m; 2,=0.018;
Tinh h;;; Q, 5 Q

D,=0.3m; 1,=0.02; Q,=122 lit/s

Q]’L]’d]’ }\‘]

Q

=1.762m /s
L V1

Ny =y —-—— =
d1 D 29

L, V?
hdl —hdz _k

V, =
600 1.726°
0.3 2*9.81

=6.08m

=Q,=V,A, =0.44m*/s

Q A/

\ Q,.L,dy, 1,

==V, = hdlD 29 =2.56m/s
’D, 29 \/ L, A,

=Q=0Q,+Q,=0562m*/s

Vidu8: L,=600m;D,=0.3m; A,=0.02;
L,=460m; D,=0.47m; 21.,=0.018;

Cho Ap,z=500Kpa; Tim Q,; Q,

500*1000
E,=E;+h,=>h,=E,-E;=——————=50.97m
A B Ma = EATEB T 9 81%1000
D, 29 0.3 2*9.81
:Vlz\/hdlL_lk_l \/50 97% 0.02 =sm/s = Q, =V,A, =0.353m* /s
=V, = hdl&z—g = \/50.970'ﬂ 27981 _ 7.534m/s =Q,=V,A, =1.307Tm*/s
L, &, 460 0.018

Vidu9:

L1=600m; D1=0.2m; n1=0.02;
L2=460m; D2=0.2m; n2=0.02;
Chi tinh t&i ton that cuc bo tai van.
Cho H=10m; Tinh Q1;Q2; Q

Giai:

\Y
E,=E;+h,,+h_&z,=2;+
2g
h,, =h h,, +h h Q L = 2
f1 = Ny < g +0, ST ey 1+§v2gA2_K2 2 (2)
1 2
Q=Q,+Q, & —  Q=Q,+FQ, =2.144Q, @)
L, K;
2) — QILKZ 2§A J Q2 :>Q2 Ql\/&K2 2:; ]L =F.Q,  Vé6iF=1.144
Q’ 1 2.144°Q;} 1
1,4) — H= = 1
(4 2gA QI(KZ 2gA2J 2gA’ QI(KZ 2gA’
Q — H =0.027m3/s :>Q2 =1.144*Q1 =0.03m3/S
— 21442 (L,

| L
2gA° (Kz ZgAZ]

=Q=0Q,+Q,=0.057m’/s
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC
Vi du tu gidi:
Mot hé thdng hai bdn chita va bom nhu hinh vé, cao trinh tai mit thodng
bon I 13 15 m . Hai dudng 6ng ndi tir bon chita d€n bom c6 cung chiéu dai
L =20 m, cung dudng kinh d = 10 cm va cing & nhdm n = 0,02. Néu bom
cung cip cong sudt N = 300 W cho dong chay thi d€ luu lugng chdy vé bon
I11a 15 lit/s, Tinh cao trinh mit thodng bon 11

11

om

z1 L d n N Q R K hd Hb z2

15| 20 0.1 |0.02| 300 |0.015| 0.025 | 0.034 | 7.98367 | 2.04 | 9.05506

5. Bai todn dudng 6ng phan nhanh: (b3 qua ton thdt cuc bd).
Xéc dinh cao trinh thdp nudc V va kich thude cdc dudng dng.

Cho: g, 9g qp. LA1§§ Lges Leps
Cao trinh c0t dp cdc diém: V'j; V' Vs

Q,p=9p+4p+q
A B C D

Trinh tu giai:
1. Chon dudng 6ng chinh ABCD, sau d6 tinh luu lugng trén tirng doan 6ng nhu
hinh vé.
2. Tinh hy,g, hyges hyep; bing cdch chon trude kich thude cdc dudng Ong, va
tinh theo cong thic sau: Q;
h, = K_l.zLi trong d6 K; = Aici\/ﬁi
3. Vthap = V'D +hysg +hyge +hyep
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Ghi chii: Sau khi tinh xong, phai ki€m tra lai xem cao trinh cdt 4p tai cdc nit ré
nhdnh c¢6 dim bdo khong, nghia 13 phai thod diéu kién:
Vie>VieivaVie>Vig
4. N&u cao trinh cOt 4p tai cdc nit ré nhanh thod d. kién trén , ta ti€n hanh
tinh cdc kich thugc cia cdc nhanh phu nhu sau:

thE :2 B_VE thF :VC_VF
hy = le
K;

Va tr L, ta suy ra duong kinh cac nhanh phu

Bai todn nguoc:

Gia st ca hé thong nhu trén da c6 sdn (c6 thdp, c6 hé thong cdc dudng 6ng). Ta
ki€m tra lai xem c6 ddp tng yéu cau khong. N&u khong sé& ti€n hanh sita chira
lai hé thong ( thay dng mdi hodic ning cdp 4o cla thap 1én).

Trinh tu':
1. Xéc dinh tdng tdn that: H=V’thdp - V’D. Tir d6 suy ra do doc thiy Iyc trung
binh cho ¢4 dudng dng chinh: y B
™ — ZL

2. Xem Jgla do doc thuy luc cho tirng doan, suy ra: K, =%;Km = %"C VeeooV.
. B B
sau do suy ra kich thu6c dudng ong.
3. Trén cdc doan nhanh phu, gidi tuong tw nhu bai toan 1 d&€ tim d.

6. Bai toan dudng 6ng mach kin:

B C D
Cho Q vao , luu lugng 14y ra tai cdc nit
(néu cb), cac kich thudc va dd nhdm clia @ @
cdc nhanh. Tim luu lugng va chi€u dong o=soiws A F [ T
chdy trong mdi nhanh. ,
Hai Di€u ki€n d€ giai bai toan 1a: + +
1. Tai mdi nhdnh: Z Qdé’n :Z Qdi o = =

2. Chon chiéu dudng cho mdi vong, v6i quy uSc: dong chdy thudn chiéu duong thi
ton thdt mang ddu cong, nguoc lai mang ddu triv. Ta c6:

> hy =0

Trinh tu gidi: vongkin

1. Chon chiéu duong cho mdi vong (hinh vé&). Ty phan bd luu lugng Q’ va
chiéu dong chdy trén cdc nhdnh sao cho thod min diéu kién 1.

2. Tién hanh hiéu chinh luvu lvong trén c4c nhdnh cho tirng vong (1am theo thit
ty tr vong 1 d&€n vong cudi cung) dé htod man diéu kién 2 bing phuong
phdp Hardy-Cross.

3. Sau khi hiéu chinh luu lugng cho vong mot xong, ti€n hanh hiéu chinh nhu
trén cho vong 2,3,....n

4. Lip lai qué trinh trén dén khi t4t cd luu lugng va tdn that cho cdc vong déu
thod hai diéu kién da néu & dau bai
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TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Ghi chu:
Theo phuong phdp Hardy-Cross, cong thic tinh h, cin c¢6 dang sau: hy =kQ*
Trong bai todn, ta st dung cong thifc tinh hy: h, = Q.

2
so sdanh vdi dang néu trén, ta c¢6 k=L/K? va x=2. K

Tim luu luong hiéu chinh:

Goi AQ 13 luu lugng hiéu chinh cho mot vong (vi du vong I). P& ddm bio
dugc sy lién tuc cho cdc nit AQ cho mdi vong phdi 1a hiing s6.

Luu lugng thit cho nhdnh tha 1 trong vong motla: Q, = Q’, + AQ,.
Taco: hy=kQ =k (Q;+AQ)" =k (@ +xQ AQ, +xQ*? AQ +...+AQY)

1 X x—1 _
P& dim bio didu kién 2: ~k;(Q+xQ " AQ)=0
h,=0& > k,(Q™+xQ""AQ,)=0 Y
V(;ngl ‘ V(;ngl ' l ' Zlh di
vong
e 2 kQT+ X kxQiTAQ, =0 — AQ = =
e ' x > k;QF
o XAQI 2 kin;&—l - ZkiQ': - _ Zh'di vongl
voengl voongl voongl

Sau khi tim dudc AQ, ti€n hanh hiéu chinh lvu lugng cho vong 1 (ghi chi ring AQ,
c6 th€ am hoic duong).
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