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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




TRUONG DAl HOC BACH KHOA TP. HCM
Khoa KTXD - B6 mon KTTNN

THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
: nguyenthong@hcmut.edu.vn __ or nthong56@yahoo.fr

Web: http://www4.hcmut.edu.vn/~nguyenthong/

PGS._TS_Nguyén Théng] T€l. (08) 38 640 979 - 098 99 66 7191

THUY LUC BAI CUONG.

NOI DUNG MON HOC

Chuong 1. Pic tinh chit 16ng.
Chuong 2. Thay tinh hoc.
Chuong 3. Cd s& dong Iuc hoc chit 16ng.
Chuong 4. Do dac dong chay.
Chuong 5. Tén that niing lugng.
Chuong 6. Dong chay cé ap trong mang lugi ong.
Chuong 7. Luc tdc dung 1én vat can.
Chuong 8. Dong chay on dinh déu trong kénh.
Chuong 9%, Dong chay én dinh khong déu trong

kénh.
Chugng 10). Pap tran.

e KiEiveApso md rong

THUY LUC DAl CUONG.

TAI LIEU THAM KHAO

1. Thay lyc 1. TS. Nguyén Cinh Cam va all.

2. Thiy lyc 2. TS. Nguyén Canh Cdm va all.

3. Cohoc chit 1éng. PGS. TS. Nguyén Thing.
(Luu hanh ndi bd)

Tai liéu giang download t w Web:

http://www4.hcmut.edu.vn/~nguyenthong

Kiém tra cudi ky:

=> Thi vi€t 90 phit (Cho phép xem tai li¢u)
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

MUC PiCH MON HQC
- Nghién cifu cdc quy luat ctia chat 16ng khi
ditng yén, chuyén dong.
- Nghién ctiu sy tdc dong tuong hé giita nuée
va moi truong lién quan.

« CHAT LONG (vi du nuéc)

Khéng c6 hinh dang cu thé, phu thudc vao vat
chwa.
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Chuong 1
DAC TINH CHAT LONG
Nghién cifu cac tinh chat vat 1y, co hoc
cd ban cia chat 1ong (vi du nuée).
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch at1éng

HE THONG DON VI

P& mod ta cac dai lugng vat 1y, c6 3 don vi
tham khdo co ban la chiéu dai, khdi higng va
thoi gian.

=> Véi hé thong SI (Systeme Internationale):

- cho chiéu dai 13 métre (m)

- cho khdi lvgng (Kg)

- cho thdi gian (s)

=> Hé théng don vi Anh-My: feet, Ib, s

PGS. TS. Nguy &n Théng]




THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng
DON VI CUA LUC = N (Newton)

Trong lugng W [N] = Khoi lugng [Kg] * g(9.81) [m/s?]
[N] (Newton) = [kg]*[m/s?]

TRONG LUGNG RIENG (y) = W/V (N/m?) (V thé tich)

e Trong lugng riéng y cia mot vat thé 1a trong lugng
cta 1 don vi thé tich cia vat thé dé.

+ Cho chit 16ng, y cé thé 14y la hiing s6 trong trudng
hop c6 su thay d6i ap suat.

* Trong lugng riéng don vi ciia nuée ¢ nhiét do binh
thudng +4° C 1a 9810 N/m?, cia thiy ngan 1a 134000
N/m?3,
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THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng
KHOI LUGNG RIENG CUA CO THE p =P/V
P: khéi lugng (kg), V thé tich (m?)
p= k/lugng ciia mot don vi thé tich = y/g (kg/m?)
Chii : W =P.g (N); P,,0=1000 kg/m?
« TY TRONG CUA CO THE
Ty trong clia mt cd thé 1a gia tri chi ty s& giita
trong lugng c& thé va trong lu’(_)’ng cia mot dai
Ivgng tham khao (nudc) lam chuan c6 cung thé
tich.
> Ty trong khong c¢6 don vi (khac véi p)

PGS. TS. Nguy &n Théng|
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng
TINH NHGT CUA CHAT LONG
» Moi chat 16ng déu c6 tinh nhét. Tinh nhét
gay ra sy tuong tic cliia cdc phan td chat
16ng khi c6 su chuyén dong tuong doi giita
chiing véi nhau.
* Nhét ciia chit 16ng 1a mét dic tinh xdc dinh
tinh chong lai Iyc cit.
. D:Qly 12 mot trong nhitng ngudn géc giy ra
ton thit niing lugng khi chat 16ng chuyén
dong.
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

SO PO THI NGHIEM
TINH NHOT CUA
CHAT LONG

TAm bang di
chuyén vén téc V

Chat 16ng

TAm bang c6 dinh
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Ta cé: V F_V

:>T""|'i"dv
_“._‘. dy
Vi vy
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THUY LYC DAl CUONG

Chwong 1: Dactrwngchétiéong
F(N) : lIuc tac dung.
T(N/m?2): \ng suit ti€p tuyé&n sinh ra do tinh
nhét chat 1ong.
A(m?): dién tich ti€p xic.
U(?) : hé s6 nhét dong luc hoc, phu thude
loai
chat 16ng (xem bang sau).
v = |/ p: hé s6 nhét dong hoc.
Bai tip: Dung p/p phan tich don vi, xdc
dinh don vi cia P va v.
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THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng

Chat 16ng t°C U (kg/ms)
DAu xiing thudng 18 0.0065
Nuée 20 0.0101
DAu hdéa 18 0.025
DAu mé nhe 18 0.25
D4u mé ning 18 0.4
Déu tourbin 20 1.528
DAu nhon 20 1.72
Glycerin 20 8.7
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THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng
SUC CANG BE MAT - HIEN TUGNG MAO DAN
- Mot phan ti niim bén trong chit I6ng can bing s&
bi tac dung 16i kéo béi cdc luc trong moi huéng, va
vecto tong hgp ctia cic e nay sé triét tiéu,

- Mot phan tif ¢ bé mit clia chat 16ng con bi tic dung
béi mét lue dinh bén trong va c6 phueng thing géc
v6i bé mit. Do d6 sé lam di chuyén cic phan ti
theo huéng ngugc lai v6i luc nay, va phan ti & bé
miit mang nhiéu ning lugng hon la cdc phan ti &
bén trong.

PGS. TS. Nguy &n Théng|

THUY LU'C DAl CUONG
Chwong 1: Dac trwng ch atléng
AP SUAT TRONG MOI TRUONG CHAT LONG

Khi troi (p,)

pa > 4p sudt tai diém A trong méi trudng chi't 16ng.
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THUY LIPC DAI CPONG
___ Chwongl:Pactrwngchatléng
XAC DINH AP SUAT TRONG CHAT LONG BANG
P/P PHAN TICH PON VI
Gia thiét p = f(p,g,h)=p*g'h”
Tacé:  [p] =[p]*[g]’[h]*
>N/m? =(kg/m3)*.(m/s?)Y.(m)?
Chi ¥y N=kg*m/s? ta c6 :
2> (kg)'(m)! (s)% =(kg)*.(s)2.(m)¥+*3*
Pong nhit héa 2 vé& ta cé:
2> x=1; y=1vaz=1
Tw d6 ta cé két qua: p =pgh=vyh (N/m?) ;

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

CHUY
Ap suat dw = Tinh 4p su at
p v&i gia thiét chon é,lp
suat khi tr & p_,lam chu an
(P,=0).
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch at1éng

A A . Giatéctrong
Ap suatd LI’ trweng (9.81m/s 2)

p =pgh=yh (N/m?)

Khéi lwong Kho ang céach “th ang
rieng don vi dirng” t W diém xét
chatléng - dén mat thoang
(hnwée p (thwc ho &c kéo dai)
=1000kg/m?) = |




THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng

Ap su at tuy ét doi p,:
P. =pgh+p ,=Yh+p, (N/m?)

khi tr o1
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THUY LUC DAl CUONG
Chwong 1: Pactrwngchétiong
SAI BIET AP SUAT GIU'A 2 BIEM
TRONG CUNG MOI TRUONG
CHAT LONG
Ap dung cong th trc tinh ap suat néu
trén tai hai vi tri ky hiéu 1 & 2 khac
nhau ta co:
p,=pgh=yh; 1)
p,=pgh,=yh, (2
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THUY LU’'C DAl CWONG
Chwong 1: Dac trwng ch atléng
SAI BIET AP SUAT
DHD&2>

— _ 2
pz_pl_y(hz hl) (N/m)
trong d6 J=pg 1a trong lugng don vi ciia chit 16ng

(N/m3) va (hy-h;) chi sai biét chiéu sau giita hai
di€m xét (m).

= p,=p,+y(h,—hy)

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Ap suétsinhradoc gt chét
Iéng c6 chi eu cao (h ,-h,)
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

» Néu di€m thd nhat niim & bé mit ty do cia
chit 16ng va quy uéc i c6 chiéu duong theo
huéng phia duéi (vao tam qua dia ciu), chon
ap sudt khi troi lam chuén, phuong trinh
trén sé tr¢ thanh:

p=jh (N/mz)

» Phuong trinh nay dugc ap dung véi diéu
kién y la hiing sé (hay bi&n ddi rat it theo h
nhim dam bao khong sinh ra sai s¢ diang ké
trong k&t qua).
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch at1éng

TINH CHAT
Gid st 4p suit tai miat thoang
gia ting gia tri Ap = tat ca
gia tri 4p sudt trong moi
truong sé gia ting bing gid
tri nay.
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THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng

p=p, +pogh

=>p = p+8p A, +ADF o

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

NGUYEN LY
BINH
THONG NHAU

&l Théng

THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng
Pon vi clia 4p suit duge cho bdi:
(N/m2) = 9N
p . R
dA(m ) Vi phan | we

trong diéu kién ¢ d6 lgc F 1a phan bd dong
nhit trén dién tich A, ta cé6:

F(N)

p(N/m?) = A(m?)
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Tacs: p=pgh = Jh = YUZ e e — Z)

/

= if y=const:>Z=hs$p=hs

PGS. TS. Nguy &n Théng]

THUY LUC DA CUONG
Chwong 1: Dac trwng ch atléng
Cac di€m c6 cao trinh nhu nhau (c6 chénh
léch do cao bing khéng) va cung nim
trong mét loai chat 10ng lién tuc c6 p (y) 1a
hiing s6 = c6 4p suat bing nhau.

[1] [2]
N B
A Zy=1,
0 0
PGS. TS. Nguy &n Théng] > PA=Pgr Mﬁt chuffn 69-0

THUY LUC DAl CUONG
Chwong 1: Dac trwng ch at1éng

COT CHAT LONG TUGNG PUGNG
Cot chat 10ng & tuong duong véi
ap suit p 1a chiéu cao cia cot
chat 16ng (trong lwgng riéng v)
dong chat dugc xdc dinh nhu

sau: E
pI\N/m
h =
(m) y;N /m3%
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THOY LUC DA CUONG
Chwong 1: Pactrwngchétiong
DON VI AP SUAT (N/m?)
Xét ¢t nwéc cao 10m.
Ap su at tai A: H=
p,=pgH=98100 N/m2  Nuwéc i
=98100 Pa (Pascal)
=1 at =1 kgf/cm 2=1 bar =98100 N/m?
Chuy: 1 kgf = 1kg*g(m/s 2) = 9,81 N
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THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng
CO DAN THE TiCH THEO AP SUAT
MODULE PAN Hél (E)
Dinh nghia: Ty s6 ciia sy thay ddi gia tri ap sudt (dp)
tuong @ng véi su' thay déi ctia 1 don vi thé tich
@VIv,):

___dp (N / m?) (nuGe 0.21.101° N/m?)
v /v,

(dau — vi dp va dv luén trai dau va d€ cé E duong)
h¢ s co din thé tich theo 4p suit (B,) dugc dinh nghia
bai: 1 dv

1 :
=—=-——(m°/N
FE= ™M
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng
CO DAN THE TiCH Vi NHIET
Hé s6 co din vi nhiét B, ding d€ chi sy bién
d38i cda thé tich dV, véi thé tich ban diu V,
khi nhi¢t @9 thay déi dT°C:
1dv .,
g == arc
V, dT
D6i v6i chat 10ng thudng cac gia tri B, rat bé,
c6 thé bé qua va xem nhu chit 16ng khong
co gidn dudi tic dung ciia nhiét do.
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 1. Cho biét V=5 m? diu c6 trong lugng
W=41.3 KN. Tinh trong lugng riéng y va
khoi lugng riéng p clia dau. Cho biét gia toc
trong trudng g=9.81 m/s2.

Bai 2. Tim sy thay ddi thé tich ctia 1 m® nuée
khi 4p suat gia ting 2 at. Cho bi&t hé sé co
gian thé tich do su thay d6i 4p suit la:

B, =5.10°(cm? / kgf )
Lay g=9,81m/s2.
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 3. Thé tich nuéc sé giam di bao nhiéu khi
ap sudt ting tir 1 at 1én 51 at, n&u thé tich
ban diu 1a V, =100 dm?®. Cho biét hé¢ so co
din thé tich theo 4p suidt cia nudc
B,=5.0%10"* m*N (PS. -0.245I).

Bai 4. Bi€t ring véi thé tich nuéc ban diu
V=4 m? s& gidm di 1 dm? khi dp suit gia
ting 5 at. Tinh module dan hdi E cia nuéc.
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch at1éng

Bai 5. Mot bé kin chiia ddy dau dudi ap suit 5
at. Khi thido ra ngoai 50 lit diu (binh vin
day), ap suit trong b& giam xudng con 3 at.
Xdc dinh dung tich bé chita V, cho biét hé
s0 co dian thé tich theo dp sudt cha diu la
B,=7,55.10"10 m¥/N (337.5m°).

Bai 6. DAu trong mot 6ng din c6 hé sé nhét
dong hoc v=0,64%10° m?%s va khéi lugng
riéng p=900 kg/m>. Gia s gradient van toc
tai thanh duong ong din la dV/dy=4 s'. Tinh

Soiingsudttigpdo ma sit nhét tai thanh dng. «
PGS. TS” Nguy én Thong °




THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng
Bai 7. Tinh 4p sudt du p tai A & B cho cic

truong hgp sau:
(a)

EE=2 p,=1000kg/m3
A

p.=1000kg/m3 Lay g=10m/s2.

(b)
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THUY LUC DAl CUONG
Chwong 1: P3c trwng ch 4t 16ng

Bai 8. Cho binh théng nhau nhu hinh. Hai chat
16ng khong trén 1an nhau cé p,=1000kg/m>
va p,=1200kg/m>. Tinh chénh 1éch h cua 2
mait thodng. Lay g=10m/s%,

a—— Khong khi (p )
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

Bai 9. Tinh H,:  Binh kin
Khong khi” """"" Khi tr&i
pdw=0.4at
h, =2m H <2

A

LAy g=10m/s2.
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THUY LYC DAl CUONG
Chwong 1: Bac trwng ch at 16ng
Bai 10. Cho thi nghiém nhu hinh vé. Khoang
giita hai tAm song song cdch nhau 4mm la
chat 16ng c¢c6 hé s6 nhét dong luc la
p=1,72kg/ms. TAm di chuyén phia trén véi
vin téc v=0.5m/s c6 dién tich S=1m2 Xic

dinh lyc F.
Tam di chuyén 3
V=0,5m/s \ Dau

F
G R IJ
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THUY LUC DAl CUONG
Chwong 1: Dac trwng ch atléng

HET \

¢ O

él Théng




TRUONG DAl HOC BACH KHOA TP. HCM
Khoa KTXD - B& mon KTTNN

THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
: nguyenthong@hcmut.edu.vn _ or nthong56@yahoo.fr

Web: http://lwww4.hcmut.edu.vn/~nguyenthong/ )

PGS.TS. Nguyén Théngl T4l (08) 38 640 979 - 098 99 66 719

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng
NOI DUNG MON HOC

Chuong 1. Pic tinh chat 16ng.

Chuong 2. Thay tinh hoc.

Chuong 3. Cd s& dong Iuc hoc chatlong.

Chuong 4. Do dac dong chay.

Chuong 5. Tén that niing lugng.

Chuong 6. Dong chay cé ap trong mang lugi ong.

Chuong 7. Luc tdc dung 1én vat can.

Chuong 8. Dong chay on dinh déu trong kénh.

Chuong 9%, Dong chay én dinh khong déu trong
kénh.

Chugng 10). Pap tran.

AN "@h,@m mon Thity luc ¢d s¢ mG rong

THUY LUC BAICPONG _
Chwong 3: Cosé déng lwe hoc ch étlﬂg
MUC PiCH
» Nghién cdu cdc quy luat cua chat 16ng
khi né chuyén dong
.+ Phifng trinh lién tue. .
"u...Bh_l_l'_O:I.l.g. trinh ]?_e_g'_q(_)_ulli:’:
s Su tﬁdng..igé..éﬁa né véi vat can Khi
dong chiy chuyén dong (phuong trinh
dong lugng).

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co's& ddng lye hoc chatléng
MOT SO KHAI NIEM
* Quy dao : Quy dao la dudng di ctia mot
phan tif chait 16ng trong khong gian.

* Dudng dong: La dudng cong (tuéng tugng)
tai mot thoi diém cho truée, di qua cic
phan tii chit 16ng c6 vecto van toc l1a ti€p
tuyé&n ciia dudng cong do.

DPuong dong

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng

CHUY
Hai dwong dong KHONG
BAO GIO CAT NHAU
S

SAI !

Vs,

DPudng dong

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong
MOT SO KHAI NIEM

Dong nguyén t6: Trong khong gian chita diy
chi't 16ng chuyén dong, 1ay mét duong cong
kin cé dién tich vi phan ds, tit ca cic duong
dong di qua cdc diém trén dudng cong nay
tao thanh mét mit cé dang ong goi la
DONG NGUYEN TO .

.....

Pwong dong

ds

“{ Dong nguyént 6

PGS. TS. Nguy &n Théng|




THUY LYC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong
MOT SO KHAT NIEM
Dong chay: Tap hgp vo s6 cdc dong nguyén to di
qua dién tich hiru han S & DONG CHAY.
Bé mat bao quanh dong ch- ay & ONG DONG
Miit ¢

t: Mt thing géc cdc dudng dong.

PGS. TS. Nguy an Théng] ; N

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng

MAT CAT UOT =2
DIEN TICH UCT
@ABcD v WaBC
(xét miit cit thing géc véi dong
chay)

PGS. TS. Nguy &n Théng]

THUY LUYC DAICUONG
Chwong 3: Cosé déng lwe hoc chat Iéng
ON
- Miit ciit W6t © : @ = (b+mh)h hinh thang.
- Hé s6 mai dé'c m: m=cotg(a)

DIEN TIiCH UOT

BWC

PGS. TS. Nguy &n Théng]

THUY LUYC DAICUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

CHU VI ¥OT
Xét mat cat woét = chiéu dai
tiep ~xuc  gitba chat long
(nwéc) va long d an GOI LA
CHU VIUOT

CHU VI UOT: L,y 5 Lyge (1 : khi)
BAN KINH THUY LUC :R= @, 5/ X
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THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng

-Chuviudty: xy=Db+2hv1+m? hinh thang
- Ban kinh thay luc: R = o/y
- Hé s6 mai déc m: m=cotg(a)

‘ L agco OF Ij,ABc

A

m

B"T"C

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong

Vi DU
Ban kinh th uy Iwc cua
dwong ong tron  dwong
kinh d ch ay day: R=d/4.

12
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THUY LYC DAI CUONG
Chwong 3: Co’ s& doéng |we hoc chat Iéng

PHAN LOAI

DONG CHAY
2> Theo trang thai
> Theo ap suat

PG guy én Théng

THUY LYC DAI CUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

DONG CHAY ON PINH & PEU

(V, h, Q, ..hiing sé theo thdi gian & khong
gian ).

i%=tg( )

15

PGS. TS. Nguy &n Théng]

THUY LYC DAI CUONG
Chwong 3: Co’ s& doéng |we hoc chat Iéng

PHAN LOAI
THEOQO
TRANG THAI

THUY LUC DAl CUONG
Chwong 3: Co's& ddng lye hoc chatléng
DONG CHAY ON PINH KHONG PEU
(V, h, Q, ap sudt ... hing s6 theo thoi gian va ddi
theo khong gian)

i%=tg( o)

16

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng
DONG CHAY KHONG ON PINH

(V, h, Q, ap suit,... thay ddi theo khong gian
& thoi gian)

hy (t
z(t)

[
Muc nuée thay 1

ddi theo triéu |

17

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong

PHAN LOAI THEO
AP _SUAT
= Dong chay CO ap.
= Dong chay KHONG
ap.

PGS. T5. Nawfér mhidihg]

18




THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong

DONG CHAY CO AP
= Dong chay khoéng coé
mat. - thoang tiep = xuc
khong khi
=2 Vi du: Dong chay
trong hé thong cap
nworc.

19

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng

DONG CHAY KHONG AP
= Dong chay. CO mat
thoang tiep xuc khong
khi

= Vi du: Dong chay

trong song, rach thién
nhién.

20

PGS. TS. Nguy &n Théng]

THUY LYC DAI CUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

PHUONG TRINH LIEN TUC

DONG CHAY ON PINH

Co s& = Nguyén ly b 4o toan
khoi lwong c tia vat ch at.

21

PGS. TS. Nguy &n Théng]

THUY LYC DAI CUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

CcO AP 42 1 . KHONG AP
0 Mg,
o 2 .o,
A-D&| © 1
22 |1 2 '
Mat (ty+dt) ,
cit dx, 1’
uét 1/]" . o
t t2/2 (t,+dt)

‘ 1 , dx,
1 Q=V,S,=V,S, 2

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng

» TW nguyén 1y bdo toan khdi lugng ctia nuée:

— S’1V1 =3V,

- -l 2.
Qvaom/e (1-1) 1 ' Q rakhéi m/c (2-2)

Day la phuong trinh lién tuc ciia chat 16ng chay
on dinh (déu hoac khong déu)

23

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong
Bai tap wng dung phweng trinh lién tuc

« Bai tap 1: Mot dudng dng tron cé D thay déi
v6i D,=0.25m va D,=0.1m. Van téc dong chay
vao D, 12 1m/s, Tinh vén té¢ dau ra.

e Bai tip 2: Mot kénh hinh thang c6 b=5m, hé
s6 mai doc m=1. Tai mat cit uét 1-1 kénh cé
chiéu sdu 1,5m va van téc dong chiy la 1m/s.
Tinh chiéu sdu tai mit cit 2 khi van tdc dong
chdy tai mit cit nay la 1,2m/s. Cho bi&t day
1a dong chay dn dinh khong déu.

24
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THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong
Bai tap 3: Tinh van téc ha clia mit thodng
binh trong hé théng sau:
Bé chira

Pwong éng tron
c6 D=0,2m

.o A . .
Nhén xét khi S; - rit 16n so véi ti€t dién ong AB 2,

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng

Bai tAp 4: Ngudi ta muén c6 van toc tia
nudc tai diu ra cia mot voi phun nuée
chita chay ting 25 1an so véi van toc &
diu vao ong.

Anh (Chi) cho biét dudng kinh cudi ong
phai ting (hoic giam) bao nhiéu so véi
dudng kinh dau ong.

26

PGS. TS. Nguy &n Théng]

THUY LUYC DAICUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

Bai tap 5: Cho duong 6ng tron ré nhanh nhu
hinh vé. X4c dinh van téc nude V,.

27

PGS. TS. Nguy &n Théng]

THUY LUYC DAICUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

NANG LUGNG DONG CHAY TAI MAT CAT UGT (E)

(CHAY CO AP)
(1-1 & 2-2 : miit cit uét) 2
Q=V;§,=V,§, ,
1 v,
Si
P1

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng
* Niing lugng dong chay E tai mit cit
UGOT bat ky (chiy c6 4p):
|E = Z + p, /pg+V*/2g (mH,0)|

Thé nang

Ap nang
(tai thm m/c wort)

bong nang

29

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong

NANG LUGNG DONG CHAY TAI MAT CAT UGT
(CHAY KHONG A

Mit thoang

P4y kénh r/
Miit chuin

PGS. TS. Nguy &n Théng|




THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong

* Niing lugng dong chay E tai mit cit bat

ky (chay khong 4p): e
E (7 + B+:V/28:(mH,0)

-
Yyuns®

Thé ning
Ap nang

Dbong ning

31

PGS. TS. Nguy &n Théng]

THUY LUYC DAICUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

Giai thich

Dong ch ay
co ap
Dongchay
khoéng ap
Q.
% pgs pg nd
PGS. TS. Nguy &, 1 nongp® ‘e, P

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng

E Pwong nang | wong khi
+— ong ch ay ditir A= B
V,?/Rg
B
P./pg
Z;
00 ---- S D S DU -Q

E=z+p/pg + V?/2y

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng
Mt chuén o-o: La mit niim ngang bat ky.
* E : ning lwong dong chay tai vi tri mit cit.
e Z : tung do tam m/c so véi mit chudn (c6
ap), th& niing,
« z : tung d0 ddy kénh (chdy khong ap), thé&
ning (chay khong 4p).
* h: chiéu sdu dong chay khéng 4p, 4p niing.
* p/pg : 4p niing (chdy c6 ap).
* V22g: dong ning.

32

PGS. TS. Nguy &n Théng]

THUY LWC DAl CUONG
Chwong 3: Co's& dong | we hoc chétléng

KHAI NIEM VE

DUONG NANG LUPONG &
DUONG COT NUOC

DO AP TOAN PHAN

PG guy &n Théng

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong

Pwong c 6t nwéc do ap
nphanH

p/pg
P./pg
v Z
o Al _Q

H=z+p/pg 5




THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong

NHAN XET
Theo chi éu dong ch ay:
2>bwong nang lweng E ludn
lubn gi @am (nam ngang).
= Dwong c ot nwéc do ap toan
phan H c6 th & tang ho ac giam
hoac nam ngang.

37

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng

Bai tap 1: Trong bai tap 1 (trudc), gid thiét éop
sudt du tai dau vao la 0,1at. Chon mit chuan
cdch tdm vé phia du6i la 2m. Tinh ning lugng E
dong chady tai mit cit dau vao.

Bai tap 2: Trong bai tap 2 (truéc), gia thi€t mit
chuan qua ddy kénh m/c (1-1). Tinh néng lugng
E, dong chay tai mat cat (1-1).

Bai tip 3: Trong bai tap 3 (trudc), gia thi€t mit
chuian qua truc 6ng AB. Khodng cdch ti truc
ong dé€n mit thodng l1a 4m. Tinh ning lugng E
dong chay tai mit thodng va tai mit cit thang
géc ong AB tai B (ngoai khong khi).

(1at=9,81.10% N/m?) ®

THUY LYC DAI CUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

Bai tip 4: Cho so' do sau. Tinh ning lugng
tai mit cit (1-1). Bi€t ring bom X cé cot
nuée bom 1a 20m. Ap sudt du tai A 1a
p,=0.1at. Hiy dé nghi p/p xdc dinh 4p
suit tai B ().

1 2, I V=4ml/s

1
2 39

PGS. TS. Nguy &n ThéngH:

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng
PHUONG TRINH BERNOULLI
Cd s6: “Pinh 1y dong ning cua hé thong ”

..... -0.

Mbt cha't diém khéi lugng m &
PGS. TS Ngw n Théngyan tdc V> Dong néng = mV%2

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 3: Co's& dong | we hoc chétléng

P./ TRINH
1 BERNOULLI

PG uy én Théng

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong
Pinh 1y dong ning: PO bi€n thién dong
ning cia mot hé thong s¢ BANG cong
cua tit ca cdc ngoai luc tdc dung lén hé
thong. ..erer==sei,

O .

ﬁ D6 bién thien déng nang
1
. V2 > Pong niing ; F*dl - Cong

-
LT T

42
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THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong

F =» lwc tac d ung
m = khéi lwong

......

43

PES. D5, Nawfed Thishg]

THUY LUC DAl CUONG
Chwong 3: Co s& dong | we hoc chét 16ng
Do bién thién déng nang cta hé théng
(khéng k é phan chung g/h b &i 1'-1’ va 2-2
’ -
m =» khéi lweng ch t 16ng gi & han béi 1-1
&1-1'(ciing lag/h b &i2-2 & 2'-2")

45

PES. Ps. Nawfed Thidhg]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng

PINH LY PONG NANG

[1] = [2] + [3]

Chia 2 vé cho mg (m= pS,dx,= pS,dx,)

47

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng
Tait=0 = Xétchéatléng g/h b &i 1-1 & 2-2
Tai t=dt ¥Khbi chét long,s$ gi¢i han beéi
11 &2-2" z %y,

Khéi lwong ch at
PGS. TS. Nguy &n Théng] ldna m

THUY LUC BDAI CUONG
Chwong 3: Co s& dong | we hoc chét 16ng

CONG CUA CAC NGOAI LUC
= Ap lwce tai cac m/c 1-1 & 2-2:

sun

>Thé nang:

Chay: m= pS,dx, = pS,dx,

46

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong

LI
ot v,

o*

.
ey
"y

.
. .
anunt® annnt®

Nang lwong Nang lwong
mat 1-1 mat 2-2
= Day la p/t Bernoulli trong tr wong hop ly
twéng khong c6 m &t (bd sung) nang

ﬂ%ﬁft léng ditw 1-1 dén 2-2.




THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong

PHUGONG TRINH BERNOULLI
Xét dong chay di tir m/c uét (1-1) - (2-2):
“Niing lugng dong chdy tai m/cit wét (1-1)
+ niing ligng bé sung khi dong chay di tir
(1-1)>(2-2) (né&u c6)
BANG
Niing lugng dong chiy tai m/cit uét (2-2)
+ téng ton that ning luwgng khi dong
chay di ti (1-1) 2 (2-2)”.

49

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 3: Co's& déng |we hoc chétlén

Nguyén 1y: Dong chay luén di chuyén tir noi cé
niing lugng 16n d&€n ndi cé ning lugng bé hon
(ngoai trir truong hgp cé bé sung niing lugng
trén doan duong di).

Quy udc: Khi ap dung phuong trinh Bernoulli
cho doan dong chay g/han béi 2 m/cit wét (1-
1) & (2-2) ta quy wéc dong chdy di tit mat cit
u6t (1-1) > miit cat w6t (2-2) khi viét phuong
trinh Bernoulli.

51

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng lwe hoc ch at léng

......
............

& . 0

. o e
. .
------------------

E,. : néing lugng b3 sung (n€u c6), E; > 0> bom (Hy,)
& E, ;< 0 > tuabin (Hy,in)

h =S'dh.+5 dh. :tong ton that niing lwgng khi
Z " z d z ° dong chay di tir 1-1 d&n 2-2.

dhg; ) dh, : ton that dudng dai, cuc bd. .
PGS. TS. Nguy én Théng

THUY LYC DAI CUONG
Chwong 3: Cosé dong lwe hoc chat [én
CACBUGC AP DUNG
PHUONG TRINH BERNOULLI

Bwéc 1: Chon 2 m/c w6t 1-1 & 2-2. Chon mit chuéin o -
o.

- Mt cit w6t 1a m/cit thing gdc véi dong chay.

- Nén chon m/c uét sao cho ap sug‘l’t tai tAm va van téc
trung binh ctia m/c biét cang nhiéu cang tot.

- Miit chuéin 13 miit niim ngang bat ky. Nén chon sao cho
z1, 72 >=0.

Bwéc 2: Ap dung p/t Bernoulli dp dung cho doan dong
chiy giéi han béi 1-1 & 2-2 (vi€t ddy di p/trinh ban
dau).

52

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng

= Trwéng hop chay CO AP:

= Trwdng hop chay KHONG AP :

2 2

Zl+h1+v_1+Ebs =Zz+h2+£+2hw(1)
29 29
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PGS. TS. Nguy &n Théng|

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong

Bwéc 3: Khdo sat cac sé6 hang
trong pt. 1.

= Xac dinh cac gia tri trong p/t nh¢
vao so'liéu ban dau va cac gia thi&t
(né€u cé).

54
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THUY LUC DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong

Bwdc 4: Thay cac gia tri vao pt. 1.

Giai p/t Bernoulli thu gon néu p/t con 1
an s6. Néu p/t con 2 an sé, viét bo
sung p/t lién tuc cho doan dong chay
va giai hé p/t.

* Ghi_chi: Néu p/t Bernoulli thu gon
con >2 an s6 =» Ban da chon sai cic
m/c wét. Tré vé Buée 1 va chon lai
m/c u6t hgp ly hon !

55
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THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng
Bai tap 1: Tinh ap suit tai B (N/m2, at) mit cit (2-2).
Biét riing tai A c6 p,=0,5at. Pudng 6ng c6 D,=0,2m
& Dy=0,25m va dén luu lugng nuée 501/s. Bé qua tén
that niing lugng khi dong chdy di tir A dén B. Lay
2=9,81m/s%

2 Vg
1. h=3m
AT (Chi ¥: 1at =1kgf/cm? .
PGS. TS. Nguy &n Thang] =9,81(N/cm?)=9,81.104 (N/m?)

THUY LUYC DAICUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

Bai tAp 2: Tinh 4p suit tai B (N/m2, at).
Bi€t tai A c6 p,=0,8at. Pudng ong cé
D,=0,25m, Dy=0,Im va dan lvu lugng
nuée 1001/s. B qua ton that nang lugng
khiA ong chay di tw A-> B.

Chi y: 1at =1(kgf/cm?)
=9,81(N/cm?2)=9,81.10* (N/m2)

o
g

PGS. TS. Nguy &n Théng]

THUY LUC BAICPONG _
Chwong 3: Cosé déng lwe hoc chat Iéng
Bai tap 3: Cho dong chiy c6 4p nhu s¢ d6 sau.
Tinh ap suat nudc tai vi tri B. Bé qua ton
that niing lugng.
p,=250kN/m?
=122

D,z=0,2m H=8m

A
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THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng
Bai tap 4: Cho dong chiy c6 4p qua tuabin X
nhu hinh vé. Biét 4p suit tai A 1a 0.2at, tai
B 1a 20at. Van téc dong chay trong ong la
6m/s. Ong cé ti€t dién 0.5m% Bé qua tén
that nang lugng. Tinh H,,,;, tU¥ dé tinh
cong suit cda tuabin (P=npgQH,,,,;, watt)
v6i Q 1a lvu lugng qua ong, N=0.8 hi¢u suat
tuabin. +«—Zg=5m
B

Z,=0m

59
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THUY LU'C DAl CUONG
Chwong 3: Co' s& dong | we hoc chét Iong
Bai tap 5: Mot bom X hoat déng theo s o do
sau. Bom c6 H,=25m. Bom dang ho at déng
v&i lwu lwong 101/s. Pwong ong c6é d=0.12m.
B6 qua tén that nang lwong. Tinh 4p su at
(at) tai vij tri ngay tr wéc va sau b om. Gia
thi ét nwérc & 27°C X
va sé béc hoi chuy én T
sang th é khi
néu p, < 3mH,0.
Nhan xét ?

H=6m

60

PGS. TS. Nguy &n Théng|
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THUY LU'C DAl CUONG
Chwong 3: Co' s& dong | we hoc chét 1ong
Bai tap 6: Tinh lwu lweng nwéc tr binh 1 sang
binh 2. Gia thiét mat nang | wong dong ch ay
ditr 192 la: 2
>h, = 5102 - V"
d 29
Cac binh c 6 tiét dién rat 1én so v &i t/di én éng.

PGS.TS. Nguy &n Thongf\ B

THOY LUC DAl CUONG _
Chwong 3: Cosé déng lwe hoc chat Iéng
Bai tap 8: Mot nha may thay dién cé so do
lam viéc nhw hinh veé. Bé qua tén théat nang
lwong khi dong chay di tw hé dén NM.
Quu=32m?/s. Tinh. céng su at (MW) cta NM.
Biét hi&u su &t NM la'n=0,8. Lay g=10m/s 2.
 Z,=650m

Q
™ Tuabin X

7 Zyw=25m
NM @

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 3: Co' s& déng | we hoc chét 16ng
Bai tap 10: Tinh ap suét tai B (N/m?2). Biét réng ap
suat dw tai A la 0,2at. D,=Dg=0,2m. Bom X c6 cot
nwéc bom la 20m. Bé qua tén théat nang |wong
khi d ong chay di tir A dén B. Lwu lwong bom la
40l/s. Tinh cong su &t bom véi n=0.8.

V.

H=14m
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THUY LUC DAl CUONG
Chwong 3: Co s& déng | we hoc chét 16ng
Bai tap 7: Tinh Iwu lwong ch @y ra kh éi binh 1.
Gia thiét mat nang lwong tr binh ra kh oi
ong la: L L V2
g > h, =6102= .2
d 2g
Binh c 6 tiét dién rat lén so v &i ti ét dién éng.

L=30m
d=0.1m
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THUY LYC DAI CUONG
Chwong 3: Cosé déng lwe hoc chat Iéng

Bai tap 9: Ap suat tai B 1a 0,4at va tai A 1a 0,2at.
Puong ong c6 D hiang s6 va din lvu lugng
Q=10l/s. Bé qua tén that ning lugng khi dong
chay di tor A d&n B. Tinh cong suit P cia bom X.
Hiéu suit bom n=0,8. L&y g=10m/s? [P=pgQH,/ n
(watt)] .

H=15m
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PGS. TS. Nguy &n Théng]

THUY LYC DAI CUONG
Chwong 3: Co’ s& doéng |we hoc chat Iéng

HET CHUONG

o Lo ®

PG guy én Théng

11



TRUONG DAl HOC BACH KHOA TP. HCM
Khoa KTXD - B mon KTTNN

THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
: nguyenthong@hcmut.edu.vn _ or nthong56@yahoo.fr

Web: http://lwww4.hcmut.edu.vn/~nguyenthong/

1
PGS. TS.Nguyén Théng] Té| (08) 38 640 979 - 098 99 66 719

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

NOI DUNG
Cac ing dung
phudng trinh
BERNOULLIL.

Théng

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

CAC AP DUNG P/T BERNOULLI
1. Po van téc — Ong Pitot.

1y [h
p./pg
Pi/Pg ?
0 V12 _ 0
BZPBE (V ,=0)
10 12

PGS. TS. Nguy &n Théng]

THUY LWC DAl CUONG
Chwong 4: Do dac dong ch ay

NOI DUNG MON HOC

Chuong 1. Pic tinh chat 16ng.

Chuong 2. Thay tinh hoc.

Chuong 3. Cd s& dong Iuc hoc chat 16ng.

Chuong 4. Po dac dong chiy.

Chuong 5. Tén that ning lugng.

Chuong 6. Dong chay cé ap trong mang lugi ong.

Chuong 7. Luc tdc dung 1én vat can.

Chuong 8. Dong chay on dinh déu trong kénh.

Chuong 9%, Dong chay én dinh khong déu trong
kénh.

Chugng 10). Pap tran.

A I""ﬁ@ﬂ@ mon Thiy lvc ¢d s6¢ mé rong

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

THIET BI PO
= ONG PITOT
v ONG VENTURI

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

« Ap dung p/t Bernoulli cho doan d/chiy g/han béi 1-1
va 2-2. Miit chuéin 0-0 la truc 6ng

21+,Slg+2;+Em zz+ +-2 2+ZhN

« V6iEp=0,V,=V,=0, Vy=V, Z,=Z,=0, > N, =

Tit dé thi:
P _Pi_ h = V=,2gh(m/s)
y v
T gi4 tri h doc dugc trén thi€t bi - tinh dugc V.

Vidy: Tim V véi 6ng do Pitot ¢6 h=3cm. s
PGS. TS. Nguy &n Théng|




THUY LUC bAI CUONG
Chwong 4: Do dac dong ch ay
2. Do luu lugng — 6ng Venturi.

' 1 .

| TIM Q CHAY QUA ONG 2|

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

« Ap dung p/t Bernoulli cho doan d/chiy g/han béi
1-1 va 2-2. Mﬁt chuéin 0-0 1a truc a’ng

PV V2
z+t+-L+E =7 + P Vo h,

o R o) ng Zp

V6i E, =0, Z,=7,=0, z hw =0 ’ 71 -=2=h
4Q ., _4Q _m? [ 29

_2’V2 — H= 4 2
7D T st vigng) 1_(0')
Va thay vao p/t ta c6 D

V, =

PGS. TS. Nguy &n Théng]

THUY LUC BAI CUONG
Chwong 4: Do dac dong ch ay
Bai tap:

1. Mot ong do Pitot cho thdy h=5 cm. Puong kinh
ong d=0,25m. Tinh van tdc = lvu lugng qua dng.
2. Mot thiét bi Venturi ¢6 D=0,2m, d=0,1m. Tinh lvu

lugng qua dng trong cac trudng hop:
* h=2 cm.
e h=4 cm.

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

Thiét 1ap cong thite tinh Q cho thiét bi Venturi c6 dang

[ THIET LAP CT. TINH Q CHAY QUA ONG THEO : h, p,, p,
10

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 4: Do dac dong ch ay

HET CHUGNG

x~. 0o




TRUONG DAl HOC BACH KHOA TP. HCM
Khoa KTXD - B6 mon KTTNN

THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
: nguyenthong@hcmut.edu.vn _ or nthong56@yahoo.fr

Web: http://lwww4.hcmut.edu.vn/~nguyenthong/ )

PGS.TS.Nguyén Théng| T4l (08) 38 640 979 - 098 99 66 719

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

MUC PiCH
e Nghién cifu cdc trang thdi chay
(dong - chay tang, dong chay
roi).

* Nghién cifu cdc dang mat ning
lugng dong chiy ting va dong
chay roi.

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Dong - o —
nang

Ap
nang

Thé
nang

h d
V,%2g
P./Pg

7 X

3

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
NOI DUNG MON HOC

Chuong 1. Pic tinh chat 16ng.

Chuong 2. Thay tinh hoc.

Chuong 3. Cd s& dong luc hoc chat 16ng.

Chuong 4. Do dac dong chay.

Chuong 5. Tén that ning lugng.

Chuong 6. Dong chay cé ap trong mang lugi ong.

Chuong 7. Luc tdc dung 1én vat can.

Chuong 8. Dong chay on dinh déu trong kénh.

Chuong 9%, Dong chay én dinh khong déu trong
kénh.

Chugng 10). Pap tran.

PE&M mon Thiy lyc co s mé rong

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

GIOI THIEU
HIEN TUONG
S MAT
\Z NANG LUONG

PG guy én Théng

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Dong

ning MaAt ning \

V,%/2g
P./Pg—

Thé V
ndng | Ap  1,tng suét do ma sat
ning gitra dong ch ay va
PGS. TS. Nguy &n Théng] Iong d an

6




THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay
THIi NGHIEM REYNOLDS

................... >

Nwéc mau =

[ Van diéu
B6 sung 4{ Moﬂ% .
ngu on i L = Vo

PGS. TS. Nguy «.. ...v.iyy

Chay tan —_— W) ————————— Dl.’l’(‘)’ng
e X
Bt ppaasy s ans i ENONY
2 L A Lue dety téng sang ror:
Chay qua do >t : _” T trong
Chég v suot
2 Si a0
Chayroi =—> ; 7

THUY LUC DAl CUONG
Chwong 5: T6n th &t nang | weng dong ch ay

- — L
- %
s = 3
™ r~— . O O™
- s o - ik
? —
i T -
s i_j .
B &
e e i asp e el

THANH LONG DAN

PGS. TS. Nguy &n Théng]

THUY Ll,l”C DAI CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

10

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TONG HGP CAC TRANG THAI CHAY
Ting bién gidi chiy riy dang phat rich
7359 bién g/a; c/;a‘} fa',-}g /

| Lop mong chay ting sat thenk

By
¥ IA‘ Ll L ” .
AT - -
|
!:_: =
It | —. =
: |
=2
T\ a— :
| T N - i . i :
=t Doap diu . Y o T
| ] af dldu /dd ——iae onc 1ol il 4o ——
/
thay thé /
hay be
L3y ooy

PGS. Dr. Nguyén Thén

THUY Ll,l”C DAI CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

vong chigting L,
= B U B o
=) = =

= = =

e ~ WE——

bl

PROFILE VAN TOC

fd'd

PGS. TS. Nguy &n Théng|




THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay
Tiéu chudn xic dinh trang thai chay:
* S6 Reynolds: R = VL
e 7
* V: van tdc trung binh di€n hinh dong chay.
+ L: chiéu dai diic trung (ban kinh thiy luc, D §ng)
+ v hé s6 nhét dong hoc ciia nuée (0,0101 cm?/s).
« Chay tang: R, < Rgh_l Rgh—l = 2000
* Chiyroi: R, >Ry , R, _, =3000-100000
* Chay qua do:
I:zgh—l < Re < I:zgh—z

13

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

BONG THUC LY THUY ET
XAC PINH MAT NANG

PUONG DA| CHO
DONG CHAY ON PINH

PG guy én Théng

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Dong o —
nang

Ap
nang

Thé
nang

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TON THAT NANG LUQNG Zh,

R D
2 Tén thit ning
= ‘ lugng cuc bo

Ung suit ti ép

tuyén do ma sat

Tén that niing
lugng duong dai

14

PGS. TS. Nguy &n Théng]

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

PHUONG TRINH
; CO BAN

| CHAT LONG
CHAY PEU

PG guy én Théng

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

XET PHUONG TRINH LUC POAN DONG CyAY
PEU THEO PHUONG TRUC DONG CHAY

L
9%~ +Lcos(d) =0
Ry
5 oo | 3 Trong lugng
Ap lyc thuy tinh ', Eva | i R
thugng ha Iuu Lucmasat | ban than
Chii y: cos(8)=(z,-z,)/L 18

PGS. TS. Nguy &n Théng|




THUY LUC bAI CUONG
Chwong 5: T6n that nang | wong dong ch éz

1

‘R

Ap dung phuong trinh Bernoulli cho doan dong
déu gidi han béi (1-1) & (2-2) [ca\c6 va khong

c6 ap]: 0 D \
2+ -z, +P)=
a*t )@ hy

19

PGS. TS. Nguy &n Théng]

THUY LUC bAI CUONG
Chwong 5: T6n that nang | wong dong ch éz

=>-4="0 "= -0=RJ
L yR y
o /71 blkinh
Véi J=hy/L > do déc thiy hyc /N (L thay lwe
Ap dung cho dong chay tron déu, chi § R=d/4=r/2:
R Tg
LN
4 r , N
=>—=J E (phudng trinh ¢ ban dong chay déu)
y 20

PGS. TS. Nguy &n Théng]

THUY LL_J”C DAI CUONG
Chwong 5: T6n th at nang | wong dong ch ay

TON THAT NANG LUONG PUGNG DAI
Trudng hop chay ting
Xét dong chdy trong dng tron, Wng sudt ti€p tuy&n do
tinh nhét chat 16ng (két qua cudi chuong 1):

_ Qu
r=-H— o

dr

M chi h¢ s& dong luc nhét, u chi van téc phin ti chat
16ng c4ch tAm 6ng khodng cichr.

21

PGS. TS. Nguy &n Théng]

THUY LL_J"C DAI CUONG
Chwong 5: T6n th at nang | wong dong ch ay
« Ngoai ra, trong dong chay chay déu ta con cé quan hé:

I, = KR
* T, Ung suit ti€p, R ban kinh thuy luc, J d6 doc thiy
Iuc.
+ Xét cho trudng hgp chiy c6 4p trong dng tron:
e > R=r/2

r
T =0—- o
2
« Va tai thanh &ng (r=D/2): D
TO - K] A 22
PGS. TS. Nguy &n Théng] 4

THUY LUC bAI CUONG
Chwong 5: T6n that nang | wong dong ch éz

« Tir (1) va (2) ta sé xdc dinh duge quy luat phan bd van
tdc dong chay ting trong dudng §ng nhu sau:

r du W
T =Wd—=-pu— > du=———rdr

}d2 Har 2
9

u=-2r2:c

Au

C hiing s tich phan sé xdc dinh theo d/k bién.

23

PGS. TS. Nguy &n Théng|

THUY LUC BbAI CUONG
Chwong 5: T6n that nang | wong dong ch éz

Ap dung diéu ki¢n bién: Tai thanh 6ng r=r, > u=0.
>0 = 2_ .2
u=£ (rp =r?)
au

> u :ﬂr;:iDz 1

S 7, 16 u

, . L rjjl—
Véi D chi duong kinh 6ng. L
= Phin bé van téc trong dng tron chay ting

PGS. TS. Nguy &n Théng|




THUY LUC DAI CUONG
Chwong 5: Tén th t nang | wong dong ch ay
 Tir d6 phan bd van tdc tai mit cit dng tron cé thé
viét:

>

DAy la phuong trinh ctia mot paraboloide tron xoay.
Bai tap: Tinh Q tit phan b van téc u néi trén va tinh

van tdc trung binh V theo u,,, .
Déap so:

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: T6n th &t nang | weng dong ch ay
TON THAT NANG LUGNG PUONG DAI
Tir d6 ta c6 thé xdc dinh tdn that ning lugng dudng
dai trong chay ting nhu sau (J=h./): )
Dang CT ph6

nang lwong
dwong dai

ans

------- Véi Re=VdAj ==

PGS. TS. Nguy &n Théng]

27

bién xac dinh TT

THUY LUC DAl CUONG
Chwong 5: Tén th t nang | wong dong ch ay

= dQ =271vrdr.u
2Q

26
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THUY LUC DA CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

TON THAT NANG LUGNG PUONG DAI
Trudng hop chdy réi — Cong thite Darcy
Ung suét tiép trén thanh:

z-0 = f(V1 D,A,p,ﬂ)
Phuong phap phan tich thif nguyén:
TO = CVan,OC,UdAe

Giai ra ta c6: a=2-d; c=1-d; b=-d-e

28

PGS. TS. Nguy &n Théng]

THUY LUC bAI CUONG
Chwong 5: Tén th at nang | wong dong ch ay

TON THAT NANG LUGNG PUONG DAI
Trudng hop chdy réi — Cong thiic Darcy

A, V?
Ih= f1(ReyB)p7

Tw do:

K&t hgp véi két qua dong chdy déuw: 7,

%

A, V?
T, = =f,(Re,—)p—
0 = RI = 1i( D)p 5

29

PGS. TS. Nguy &n Théng|

THUY LU'C DAl CUONG
Chwong 5: Tén th at nang | wong dong ch ay
TON THAT NANG LUGNG PUONG DAI
Trudng hgp chay roi — Cong thic Darcy
Luuy véi J=hy/1tacé :
| V?2 A
_ \ A=f(Re =
hd =A. B 2— (0V) ( D)
Cong thiie (1) goi la cong thiic Darcy (1856)
On: N&u chay ting

30
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THUY LU'C DA CUONG
Chwong 5: Tén th &t nang | weng dong ch ay
XAC PINH A BKNG THUC NGHIEM

* Theo Nicuraste

* Theo Moody

e Hai tac gia dung phuong phap thi
nghiém d€ xdc dinh A theo quy luit
dinh nghia trong phuong trinh
Darcy.

31
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

A« PO THI XAC PINH A THEO MOODY
01 AT PR A P s o AID

0.08
007 -

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
¢(100)), PO THIXAC DINH A THEO NICURASTE

Chay qué db . i
1 . 1, | Chayré

‘, /—‘ Chay ting

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

MAT
< NANG LUONG
CUC BO

én Thong

THUY LU'C DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TON THAT NANG LUGNG DPUONG DAI
Theo Hazen—Williams (phé bi€n dong chay cé ap)

e Cong thic thyc nghiém tinh tén that ning lugng
duong dai cho dong chay roi theo Hazen-Williams:

1068L( Q )™
dh= —[; . 8_', [—CHWJ (m)

* Trong d6 Cyy=90 > 140 1a hé s6 phu thudc tinh trang
ong. Ong cang “tot” gia tri Cyyy 16n.

_____|L: chidu dai, d: dudng kinh, Q Vlvgng]
PGS. TS. Nguy én Thong]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TON THAT NANG LUGNG CUC BO
XAy ra khi cé su thay d6i “dot ngot” vé két
ciu dong chay tai vi tri cuc b trén dong
chay:
- tao dong chdy “x4o tron” cuc b
- ma sit cuc bd ciia cac phan ti chat l1ong
- ton that ning lugng cuc bd..

36
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THUY Ll,l”C DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

TON THAT NANG LUONG CUC BO h,

LTS
o*® e

LLLETY
PRl Nay

|Dbng chay xody cuc bd

37

PGS. TS. Nguy &n Théng]

THUY Ll,l”C DAI CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

TON THAT NANG LUGNG CUC BO

{ : goi 1a hé sd ton that ning lugng cuc b,
dugc xac dinh ti thyc nghiém (xem sau).
V(m/s) van toc trung binh.

38

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: T6n th &t nang | weng dong ch ay
TON THAT NANG LUGNG CUC BO
1. Truong hop co hep dot ngot:

PGS. T8. Nguyérf mhidihg|

39

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | weng dong ch ay
TON THAT NANG LUGNG CUC BO
2. Miéng vao ong:

Sic mép: {.=0,5
Mép tron, thuin: {.=0,2
Mép rat thuan: .=0,05

40

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TON THAT NANG LUGNG CUC BO
3. Miéng ra ciia dng (Cong thitc Borda):

PGS. TS. Nguy &n Théng|

41

THl.le Ll,l"C DAI CUONG
Chwong 5: Ton that nang | weng dong ch_éL
TON THAT NANG LUGNG CUC BO
4. 6ng udng cong “dot ngdt” véi d<50mm:
d
a —

a | 300|400 | 500 | 60° | 70° | 80° | 90°

Z 1020304055 0709 1,1

42
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

TON THAT NANG LUONG CUC BO
4. Ong udng cong 90° v6i va d>200mm:

d | 200 | 250 | 340 | 390 | 490

Z 11,7 1,3| 1,110 083

43

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TON THAT NANG LUGNG CUC BO
4. Ong ban kinh r uén cong din 90° véi ban
kinh cong R:

R |0,1 |02 [03 [o04 |05 |06 |07 |08 [09 [10

14 0,13 /0,14 0,16 | 0,21 | 0,29 | 0,44 | 0,66 | 0,98 1.4 |1,98

44

GS. TS, Nguy én Thong|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

TON THAT NANG LUGNG CUC BO
5. Ctta van phﬁng trong ong tron:

.o"

.
= JiLs
= T
. .

—-.—.-»_ET d

(d-h)yd| O | 1/8 | 2/8 | 3/8 | 4/8 | 5/8 | 6/8 | 7/8

4 0 [0,07/0,26/0,81|2,06|5,52| 17 |97,8

45
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THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

TON THAT NANG LUGNG CUC BO
6. Van 1 chiéu trong bom va c6 luéi chiin rac:

YTrudng hgp chi ¢6 ludi:
Z=5-6

d |50 150 {200 {250 {300 {400

Z (10 8|7 ]65 6|5 /|45 4| 3

46
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

TON THAT NANG LUGNG CUC BO
7. Khoa nudc:

a® | 5| 10|20 |30 40| 50|60 |70 | 80

Z |005|029]1,56|547(17,3|526| 206 | 486 | >>

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

VAN BUOM (BUTTERFLY)-Xem sau

ad 10° 20° 30° 40° 50°

4 670 | 145 47 18 7

a® 60° 70° 80° 90°

14 3 1,4 0,7 | 0,36

48
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

VAN BUOM

(Butterfly Valve )

49
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

VAN CUPA (GATE VALVE)-Xem sau

Closed

pD | 18 | 2/8 | 3/8 | 48
\Z Z | 007 | 026 | 081 | 21
pD | 58 | 658 | 78

4 55 17 98

50
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

VAN CUA (Gate Valve) «

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TOM TAT VE MAT NANG LUONG
DONG CHAY
= Méat nang dwong d ai theo Manning:

2
dh, = A=Y~ (mH,0)
d 2g

=» Hoac theo Hazen-Williams cho d éng

chay cé6 ap: Lo
_1068L( Q )
dh, —W(CHWJ (mH,0)

PGS. TS. Nguy &n Théng]

THUY LU'C DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
TOM TAT VE MAT NANG LUONG
DONG CHAY
> A hé sé mat nang dwérng d ai
- L chiéu dai
- d dworng kinh
-> C,,w hé sé6 phu thu éc tinh tr ang éng
- V van téc trung binh
- Q lwu lwong

53
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

TOM TAT VE MAT NANG LUONG
DONG CHAY

> Mét nang cuc bé:

V2
dh. =¢—(mH,O
. ZZg( ,0)

¢ - hé s6 matnang cuc bd.

54
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay
Bai tap 1: Tinh 4p suat tai B (N/m? at) ciia dudng 6ng
sau. Biét tai A c6 p,=0,5at. Ong c6 dudng kinh tai A
& B 1a D,=0,2m, Dy=0,25m va din luu lugng nuéc
501/s.Ton that ning lugng dudng dai 1ay theo
Manning cé A=0,04; d,;,=0,22m va L, ;=20m.

(Chu y: 1at =1kgf/cm?

\
PGS. TS. Nguy &n' Théng] =9,81(N/cm?)=9,81.104 (N/mﬁ

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Bai tap 2: Giéng s liéu trén, bi€t ring ton that
dudng dai dh theo Hazen-Williams nhu sau:

10,68L( Q \'*
dh(m) = —2—| —=
(m) === (100)

Véi L(m) chiéu dai éng, d(m) duong kinh &ng,
Q(m?/s) luu lugng qua dng.

Cho biét L,,=20m. Lay d=d,=0.22m khi tinh
mat niing lugng dudng dai trong AB. Tinh p.

56
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Bai tap 3: Biét 6ng tron AB ¢6 L=10m, d=0,05m. Tén
that ning lugng duong dai theo Manning c6 1=8%102.
a. TinhV va tit d6 suy ra Q qua dng (bé qua t/t cuc bd).
b. Téng tdn thit cuc bd tai A & B c6 {=1,2. Tinh Q
trong truong hgp nay.
Gia thiét binh c6
AB.

i€t _dién rat 16n so véi ti€t dién ong

5m \Y%
Truc 6ng AB -

57

PGS. TS. Nguy &n Théng] A B

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Bai tap 4: Tinh lwu lweng nwéc tir binh 1
sang binh 2. Mat nang dwéng dai theo
Manning ¢ 6 A=4.102. Mat n&ng cuc bé bang
50% tdng m &t nang dwong d ai. Cac binhcé
tiét dién rat1én so v &i ti ét dién ong.

PGS. TS. Nguy &n Théng]A B C

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Bai tap 5: Bam X ¢é ot nuée bom H,=15m. Ong AB ¢6
L=30m, d=60mm. Tdn that ning lugng dudng dai theo
HW c¢6 Cyy=100. Bé qua tdon that cuc by. Tinh Q tir
binh 1 1&n binh 2. Cho biét 2 binh c6 tiét dién rat 16n
so v&i ti€t dién 6ng AB.

59

PGS.TS. Ngwéntheng] A X

THUY LUC BbAI CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Bai tdp 6: Bom X cé H,=15m. 6ng AB ¢6 L=30m,
d=60mm. Tdén that dudng dai theo Manning cé
A=102. Tén that cuc bd ¢6 {=1,5. Tinh Q tit binh
chifa 1 1én binh chifa 2. Cho biét 2 binh cé tiét dién
rat 16n so véi ti€t di¢n 6ng AB.

H =12m -2

60

PGS. TS. Nguy &0 Théng] A X

10



THUY LUC bAI CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

Bai tdp 7: Bom X cé H,=14m. 6ng AB c¢6 L=30m,
d=60mm. Tén that dudng dai theo Manning cé
A=0.2.10-2. Tén that cuc bd ¢6 {=0.5. Tinh Q tit binh
chifa 1 1én binh chifa 2. Cho biét binh 1 c¢é tiét dién
0.4m?2 va binh 2 c¢é tiét dién rat 16n so véi ti€t dién
ong AB. v

H =12m  t-——=-=

61

PGS. TS. Nguy 8n Théng] A X

THUY LUC DAl CUONG
_Chwong 5: Tén thét nang | wong dong ch &y
Bai tap 8: Ngw®i ta muén bom nwéc tir bé
chva 1 1én bé chipa 2 c6 chénh | éch cao do
2 mat thoang la 20m. L wu lweng bom la
3l/s. Pwéng 6ng 34mm, dai 30m. M &t néng
dwérng d ai theo HW ¢6 C ,,=120. MAt nang
cuc bo bang 25% téng mat ning dwong
dai. Bé c6 tiét dién rat |&n so v &i tiét dién
éng.

1. Tinh c 6t nwéc bom.

2. Tinh coéng su at bom (kw). Bom c6 hiéu

suat n=0 85 62
PGS. TS. Nguy &n Théng

THUY LYC DAl CUONG

Chwong 5: Tén th 4t nang | wong dong ch &y

Bai tap 9: Cho hé théng nhw sau. Mat
nang dwéng dai theo Manning ¢ 6
A=6.102. M4t nang cuc bé bang 50%
tbng mat nang dwong dai. Cac binh
c6 tiét dién rat I&n so v i tiét dién
ong.

1. Tinh lwu lweng nwéc tr binh 1 sang
binh 2.

2. Tinh &p su attai B. Nhan xét ?

63

PGS. TS. Nguy &n Théng]

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Lgc=20m, dzc=90mm

H=10m

Lag=5m, d ,5=90mm

64

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
_Chwong 5: Tén thét nang | wong dong ch &y
Bai tip 10: Cho mét hé thong bom nudc
nhu hinh vé€ sau. Bom X ¢é cdt nuéc bom
la 17m. Cho bi€t hé A cé ti€t dién rat
16n. Pudng ong c6 d=60mm va cé chiéu
dai L=30m. Tén thit dudng dai theo
Manning cé A=10-2. Tén that cuc bo lay
biing 40% tén that dudng dai.

e Xdc dinh luu lwgng nuée chidy ra ¢ B
(khéng Kkhi).

65

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

B

Bom X

66

PGS. TS. Nguy &n Théng|
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

Bai tap 11: Mét bom ly tam ho at doéng v &i
lwu lwong thi ét ké 1a 36l/s. Pwéng 6ng hit
dai L=12m, d=120mm. Bi ét rang tén that
dwong dai dh | theo Manning ¢ 6 A=1.5.102 va
tén that cuc bé do van 1 chi éu c6 Z.=1.5.
Cao trinh d&t bom so v & mwc nwéc bé hat
la 6m. Tinh 4p su at chan khéng t ai miéng

vao c ta bom (xem s o d6 sau).

dh, =A=.-— dh,=Cc—

PGS. TS. Nguy én Thong|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

68

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Bai tip 12: Bém X bom nuéec ti hd A 1én hd B
v6i luu luwgng 1a 20 I/s. Cho biét hd A va B ¢6
ti€t dién rat 16n. Pudng 6ng c6 d=150mm va
chiéu dai L=50m. Tén thit dudng dai theo
Hazen-Williams ¢6 Cjyy=100. Tén thit cuc bd
biing 40% ton that duong dai.

* Xdac dinh ¢t nuéc bom H, (m).

* Cho biét bom c6 hi¢u suat n=0.9, tinh cong
suiat bam N (kW) [N=pgQH,/ ) (watt)].

69

PGS. TS. Nguy &n Théng]

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Cong suit bom: P=pgQH,/n (watt)|

Bom X

70

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Bai tap 13: Mét nha may thay dién cé so do lam
viec nhw hinh vé. Pwong 6ng c6 D=1m,
L=400m. M4t nang dwéng dai theo HW c6 C
=100, tén that cuc bé cé {=5. Lwu lwong
Q=4.5m¢/s. Tinh coéng su at (MW) cua NM. Biét
hiéu suat NM la n=0,8. Lay g=10m/s 2.

-=125m

h6™

N

Tuabin X
7 Zyw=25m
NM "

H6 chdra

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
~Chwong 5: Tén thét néng lwong dong ch ay_
Bai tdp 14: Ngudi ta muén bom 1,2 m? nuéc lén
bé chiia 1 nha cao ting (H=50m k& tit mat
dat) trong thoi gian Sphit (b€ chia cé tiét
di¢n 16n). Bom cé cdt nudc bom H, va dudng
ong c6 d=60mm, dai 75m. Tén thit ning
lugng dudng dai theo Manning c¢6 A=1.102.
Tén that cuc bd bing 40% tén that duong
dai.

a. Tinh c§t nuéc bdm H, (mH,0) .

b. Tinh cong suit N (kw) bom biét ring hiéu

ﬁ%ﬂ)& [N=pgQH,/ n (watt)]. 72

12



THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay

Bai tap 15: Cho mét hé théng bom nuéc nhu
hinh vé& sau. Bom X bom nuéc tir hé A 1én ho
B véi luu luwgng 1a 12 I/s. Cho biét hé A va B
6 tiét dién rat 16n. Pudng ong c6 D=100mm
va c6 chiéu dai L=50m. Tén that duong dai
theo Hazen-Williams ¢6 Cy,,=100. Tén that
cuc bd trong dudng dng 18y so bd bing 40%
ton that duong dai.

* Xac dinh ¢t nuéc bom H, (m).

e Cho bi¢t bom cé hi¢u suat n=0.9, tinh cong

4t can cd ciia bom X (KW). 7
PGS, U5 Nguyéri Thidg

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

Cong sudt bom: P=pgQH,/n (Watt)l

74

PGS. TS. Nguy &n Théng]

THUY LJC DAl CUONG
Chwong 5: Tén th 4t nang | wong dong ch &y
Bai tip 16: Cho mét hé théng 2 binh
nhu hinh vé sau. Cho biét binh A va
B c6 ti€t dién rat 16n. Pudng ong cé
D=100mm va cé chiéu dai L=50m.
Tén that duong dai theo Manning
c6 A=102. Ton that cuc bd trong
dudng ong 1ay so bd bing 40% ton
that dudng dai.
X4c dinh lvu lwgng nuée chay tir A->

75

1))
PGS. TS Nguy &n Théng]

THUY LUC DA CUONG
Chwong 5: Tén th &t nang | wong dong ch ay

A\
Dudng ong

76

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Bai tap 17: Cho hé théng sau. Tén théat ning
lwong dwong dai theo Manning c6  A=5.102
Gia thiét binh c6 ti ét dién |é&n so v &i cac 6ng.
Tinh 1wu lwong ch ay ra kh 6i BC & BD.
b A

=12m Z,=10m
L=10m, d=90mm
/

L=20m, d=120mm

L=10m, d=60mm p=2mm

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | wong dong ch ay
Bai tAp ning cao 1: Cho hé théng sau. Binh la
hinh vudng cé canh a=2m va dudng dng din
¢6 d=0,05m. Tai thdi di€m t=0 muc nudc binh
1a H=3m. T6n that dudng dai theo Manning
¢6 A=5.102 Tén that cuc bd bing 40% tdn
that duong dai. Tinh thoi gian cAn thiét dé
nudc chdy can binh. =

PGS. TS. Nguy &n Théng|
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THUY LUC DAl CUONG
Chwong 5: Tén th &t nang | weng dong ch ay
Bai tAp ning cao 2: Ly hé théng nhu
bai tap trén. Tuy nhién ti€t dién
binh A va B 1a biing nhau va la hinh
vudng c6 canh a=1m va dudng ong
din 12 hinh vuéng c6 canh b=0,1m.
Tai thoi di€m t=0, chénh léch muc
nudc 2 binh nhu hinh vé (H=3m).
Tinh thoi gian cAn thi€t d€ myc nudc
trong 2 binh A va B la ngang nhau ?

79

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG

Théng

Chwong 5: Tén th &t nang | wong dong ch ay

HET CHUONG

0 oL \
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TRUONG DAl HOC BACH KHOA TP. HCM
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THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
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Tél (08) 38 640 979 - 098 99 66 719

THUY LUC DAl CUONG
hwong 6: Dong ch ay c6 ap trong m ang |wéi dwong éng
NOI DUNG MON HOC
Chuong 1. Pic tinh chit 16ng.
Chuong 2. Thiy tinh hoc.
Chuong 3. Cd sé dong Iuc hoc chat 16ng.
Chuong 4. Do dac dong chay.
Chuong 5. Tén that niing lugng.
Chuong 6. Dong chiy c6 4p trong mang luéi 6ng.
Chuong 7. Life tdc dung lén vat can.
Chuong 8. Dong chay én dinh déu trong
kénh.
Chuong 9. Pap tran.
Chuwong 10, Tram thay dién.
@):d rudng hgp moén Thay lvc co s¢ 2

1Q

THUY LUC BbAI CPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

MUC PiCH
- Tinh todn thay luc trong mot
mang liéi dudng o6ng c6 dong
chay cé ap.

-Xdc dinh cdc thong s6 can
thi€t mot mang luéi dudng
ong.

PGS. Dr. Nguyén Thén:

THUY LUC BAI CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

[D—— I | I
R f\/ 4 6{\/ 7
Poan ong | T\/
(d=hs.) ! -

. | J(\/ U * 4
@® rgudnnweec | piém nl‘t f
Pai nwéc l (L\/
® ’ sjf\/ 95/\/ 1
N/ Diém lay nwéc
I MANG LU HE (CUT) .

PGS. Dr. Nguyin Théng

THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

[ | .
MANG LUQOI VONG (c6 6 vong khép kin)
7 9
5 8
D)l
1 2 q3 4
o— 2 | el
@ Pai nwéc I i v
@ Ngudn nwéc
1 11 1 1

W\ Piém I &y nwérc

PGS. Dr. Nguyén Thén

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

MANG LUOI HON HOP (vong + hé)
7 9
6 O 8{\/’ f\/'
| I i
1.—-\ 2 . 3 q3-—4+. bil/\
. Pai nwéc I ]

@ Ngudn nwéc

L. K 11 1
W\ Piém I 4y nwérc 1-2: 4-5;...: Doan éng

PGS. Dr. Nguyén Thén




THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Tinh thiy luvc mang luéi hé (cut)
@ DPAINUCGC
~4DPIEM LAY, NUOC

| Vi tri
Has X‘(—”\-QQAC DOC p/Ij ' bat
i
L y__ \.\O? Iql
e E Ao
Qo 7
AO—-_l' - — _Ibl-d\’D
BINH DO

PGS. Dr. Nguyén Thén

THUY LUC BbAI CPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

1 ON

H=z+p/pg=> cét nwéc do ap toan phan,
PGS. Dr. Nguyén Thén:

THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

CAcC BUOC TiNH CO BAN
>Gia thiét TUYEN DPUONG
ONG CHINH !
>Latuy én n6i NGUON nwérc va
DIEM LAY NUYOC co p/pg =h i,
* hynin 12 Ot nwére do &p yéu c au
t6i thi éu tai diém lay nwérc.

11
PGS. Dr. Nguyén Thén

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

ON
Phwong trinh Bernoulli:

2 2
Zl+&+v_1+Ebs:ZZ+&+£+dh1—2

P9 29 A 29
Xét doan 6ng chay cé ap dan lwu

lwong Q (khdng €6 nhap hodc xu 4t
lwy), dwong kinh d khong  déi.

PGS. Dr. Nguyén Thén

THUY LUC DAI CUONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng
LOAI BAI TOAN
= Xac dinh dwong kinh dwéng
ong;

= Xac dinh cét nwéc ap suat dau
nguon;

= Cac yéu td khac da cho tr wéc
(nhu c au dung n wéc, cao d¢ nut,
chieu dai doan ong,...).

10

PGS. Dr. Nguyén Thén:

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Budc 1: Xac dinh luu lugng trong mdi doan
ong d,.

= Bit diu tir 6ng nhinh truéc va tif cudi
mang ti€n din vé huéng ngudn.

= Dung p/t diéu kién can bing vé luu lugng
tai nit cudi doan dng tuong Wng.

Z Qvao—nut = Z Qra—nut
i i

= Vi du cho so @ trén:

12

PGS. Dr. Nguyén Thén




THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

dr
/\'QE /\}
A MQD

C Qe

Phwong trinh can b ang | wu lwong nit D:
z Qvao—D = z Qra—D
i j

PGS. Dr. Nguyén Thén = qCD - qD "

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Tinh Q. : Xét can biing V/lugng niit D:

Qcp=Qp
Tinh Qg : Xét cAn biing Vlugng niit E:
Qpe = Qg

Tinh Q, va Q,,: Xét cin bing Vlugng lan
lugt nut C va B:

Qpc =Qcp + Qcr Va Qup = Qpc + Qpg

14

PGS. Dr. Nguyén Thén

THUY LUC DAl CUONG ]
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dworng ong
Buéc 2: Cé Q, cho mbi do-an ong sé Xéc_dinh
d;:
C6 2 trwong hep tinh:

Trwong hop 2a: Tinh toan by dwong kinh cic
doan 6ng - khi dén budc 5 sé tinh theo 5a.
Truong hop 2b: Chi tinh dwdng kinh éng trén
tuyé&n dudng ong chinh > khi dén budc 5 sé

tinh theo 5b.
Cong thic kinh nghiém: d;(m)=(0,8->1,2)Q,**
=>» chon dwéng kinh co trong th i trwérng.

15

THUY LU'C DAl CUONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng
Buée 3: Cé Q, L, d; xdc dinh tdn thit niing

Iugng cot nudce dh;:
Theo Hazen-Williams dh. = 10.679* LI Ql 852
i 4.871~1.852
d™*"C,w

Theo Manning:

2 2
dhiszi hay dh, = )\L Vi
d 29

PGS. Dr. Nguyén Thén:

THUY LUC BAI CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng
Budc 4 :Tinh chidu cao dai H,,. o
(P& tinh H,;,;, ta s€ tinh HA va tir dé suy ra Hy,;)
Xét trén tuyen du’o‘ng ong chinh ABCD - theo
chiéu dong chay tir C dén D:
- H¢ = H, +dh, (suy ra tit p/t Bernoulli)
Véi Hy= pp/y + 2p = (Pp/Vpin + 7p
Tiép tuc: Hg =H + dhy
SH, =H, + dh,,
Nhén xét:
H, =H,, + Zdh, véi ila cdc doan trén dudng dng
chinh ABCD (AB, BC, CD)

17

PGS. Dr. Nguyén Thén

K; =a‘?ci\/ﬁi ©

PGS. Dr. Nguyén Thén:

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Vi H,=p,/y+z, > Tu day tinh p,.
Chiéu cao dai nuée:  Hy,, = p,/y

=
A (c6 ap suét p,)

18

PGS. Dr. Nguyén Thén




THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Vi du xét doan CD:

dr
ENJde
E
AO qAB e NqD
B C

D

2 Hp = Zp+pp/P9 = Zp+Pminp/PY
Xeét dong ch ay ditw C =» D:
2> He=Hp +dheyp

PGS. Dr. Nguyén Thén

19

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Buéc 5 (ki€m tra cot nude do ap tai cac di€m 14y nuée
con lai): Cé 2 truong hgp:
Sa. Trudng hgp d; dng nhdnh di c6:
Cot nu6c do 4p tai cudi cdc 6ng nhanh sé la (vi du
nhinh BE):
Hy, = Hy - dhg> pefy
So sanh pp/y va (Pg/Y)min- CO 2 kha niing:

min®

- N&u pi/y >= (PE/Y)min (tUONg tu tai ti't cd cdc dng nhanh
khéc con lai) > Ok.

- N&u pp/y < (PE/Y)min = chon lai tuyé&n dudng 6ng chin

12/6/201 PO ., 20
PGS. Dr. Nquyén Théng] > vé lai bugc 4.

THUY LUC DAl CUONG ]
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dworng ong

5b: Truong hgp d. 6ng nhianh chua tinh:
Pdi vé6i cdc doan 6ng nhanh (vi du BE), véi

H; va H,; da biét, do d6 tén that cot nude

sé la: dhy, = Hy-Hy
Véi Hy; 14y theo cdt nue yéu cau.
» Tu d6, ta s€ xac dinh duong kinh dudng

ong nhanh.
« Vidu gasn _ 10.679* L, 1es0 > dge

BE * ~1.852
thE CHW

21

THUY LUC BAI CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

Chu y: Theo dong ch ay >

Hdéu = chf')i + dhdéu—)cuéi

(v&i H=z+p/pg)

(Quan diém nang | wong khi &p d ung
Phwong trinh Bernoulli cho dong
chay ttr m/c dau dén m/c cu 6i)

PGS. Dr. Nguyén Thén:

22

PGS. Dr. Nguyén Thén:

THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Vi du 1. Xem s¢ d6 sau v6i s liéu:
AB=CD=1000m;BC=500m;BE=CF=250m;
qp=0.1m%/s; q;=0.05m?/s; q;=0.2 m3/s. Cao dd cic
nit B, C, D, E & F 1a nhu nhau (z,=z,), ngoai trir
A ¢6 cao @9 Z,=17m+z,. Yéu ciu cot nuéc ty do
(p/Y),i, tai cdc diém 14y nuée D, E, F it nhat 1a
14 mH,0. Quy luit tén that ning lugng dong

chay:
10.68L, ( Q
dh m)=———| =
(m) d*®* (100

1.85

PGS. Dr. Nguyén Thén

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng
Tinh thiy luc mang luéi hé (cut)
O DPAINUCGC
~JDPIEM LAY, NUOC

B TRAC DOC ‘A\,qD
oS P

E q
qE F q
Qe 7 F °
AO—-_|> —— e D
BINH DO

24
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THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

. — .42

Pudng kinh dng d (m) s¢ bo: d =0.8* Q°

Thi truong c6: d(mm) : 160, 225, 250, 280, 315,
400, 500, 600, 700, 800. Chon d theo dudng dng
¢6 d gan nhit cia thi truong.

a. Xac dinh c¢ot nuéc do ap tai vi tri nit A, ti do
xdc dinh chiéu cao dai nude (tir chan dai dén
mat thoang nudc) va ¢t nudc do ap tai cac
diém 1ay nuéc E, F.

b. Xét truong hgp cot nuéc ty do yéu ciu tai F
1a 15m va cao dj cia F bay gio 1a 7Tm+z,.

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng
Bai tap: Cho s¢ d6 mang Iwéi hé nhu sau. Ap sut yéu
cau toi thifu tai cdc diém 1ay nuée tai 3,4,6 1a
p/y=14m va tai 5 la p/y=18m. Xac dinh luu lugng
trong cac dng va ap luc nude cin cé tai mit 1. Ton
that niing lugng theo Hazen-Williams ¢6 Cpyy,=100.
Cao d9 cac mit 1a nhu nhau (z)) ngoai trir nit 1 la

(zy+8m). 3 5
T/‘ g5 =301s | Y G =15V
1

O 5 4 q, =15Vs

6 qq =201/8°

PGS. Dr. Nguyén Thén

PGS. Dr. Nguyén Thén

THUY LUC BbAI CPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

Sé'li¢u dudng ong

1-2 2-3 2-4 4-5 4-6
L(m) 200 | 200 | 200 | 200 | 200
d(mm) 250 | 150 | 250 | 150 | 150

Gia thi€t tuyén dudng ong chinh 1a 1-2-4-5.
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THUY LUC BAI CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng
Bai tap: Cho so d6 mang IuGi hé nhu sau. Ap suat yéu
ciu tdi thi€u tai cac di€m 14y nuéc tai 3,4,6 1a
p/y=10m, tai 5 la p/y=14m, tai 7 la p/y=15m. Xac
dinh Iuu lugng trong cac dng va ap lwc mide cin cé
tai nit 1. Tén that niing lugng theo Hazen-Williams
c¢6 Cyw=100. Cao dp cac mit la nhu nhau (z;) ngoai

trit miit 112 (zy+6m) 3 5
a3 =25U/s qs =15V/s
1
4

Qi ——

2 q, =201/s
L/\% =201/s
PGS. Dr. Nguyén Thén Z 6 qe =201/¢°

THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Sé liéu dudng ong

12| 23| 24 | 45| 46 | 27
L(m) |200| 200 | 200 | 200 | 200 | 200
d(mm) [250| 150 | 250 | 150 | 150 | 150

Gia thiét tuy&n dudng ong chinh la 1-2-4-6.
(Tuyén 6ng chinh ding 1-2-4-5 !11)
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THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

AY CO AP TRONG
“MANG LUGI VONG
PP. Hardy Cross

fhond




THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

MANG LUOI CAP NUO'C KHU VUPC

5 7 8 9,\/
1 QoL VETHONG:
3
® 2 3 4‘/ 5
\Y
@ Pai nwéc d i
@ Ngudn nwérc 1
11 1 1

W\, Piém |4y nwérc
MANG LUQO1 VONG a

PGS. Dr. Nguyén Thén

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Tinh thiy luc mang luéi vong — Phuong phap
Hardy Cross.

[Q4=Qg*Qc: d/k can béing |

Qa

Qa=0as+dac (1)
Jae=Qe+dgc (2) 27?
Qc=Usctlac (3)  ~~—y I X

(hé p/t ph u thu éc) |qAB'qBC' ch.anso|
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PGS. Dr. Nguyén Thénd

THUY LUC BbAI CPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

Tinh thiy lvc mang luéi vong — Phuong phap
Hardy Cross.

* Goi Q, 1a luu lugng udc lugng trong dudng
ong thit i vd AQ 1a luu lugng hiéu chinh cho
vong kin tuong Ung nay; luu lugng trong
dudng 6ng sau 1an Lip sé 1a:

Q=Q;+AQ

Q luu lugng can tim.

Quy lut thiy lyc dh, =K (Q, +AQ)"

33
PGS. Dr. Nguyén Thén:

THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

Tinh ch at: Téng dai s6 cac ton th at c 6t
nwéc chi 1 vong khép kin lubn b ang 0.
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THUY LUC BAI CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang |wéi dweng 6ng

m
A
dh, = KQn {1+ _Qj
Q;
véi khai trién da thic trén trong d6 loai bé cac s’
hang bé bic cao sé& cho ta (gia thi€t AQ<<Q):
A
dh, =KQ" [1+ m—Q
) Q
Xét cho méi vong khép kin ta cé:

2 (dn,) =3 KQ"+mAQY KQ™ =0

PGS. Dr. Nguyén Thén:

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

T d6 luu lwgng hiéu chinh AQ dugc tinh nhu

sau: o _Z‘KQim _ —Zi“(dhL)i
DL

v6i m = 1.85 (phuong trinh Hazen-Williams)

36
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THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

CAC BUGC AP DUNG P/P HARDY-CROSS
a. Kiém tra (tinh) diéu kién cén biing vi mo vé
Iuu lugng clia toan hé thong:

Z Qvao.mang.luoi = Z Qra.n'ang.luoi
i i

Xic dinh cdc vong khép kin, chon chiéu duong quy
uéc theo chiéu kim ddng hé.
b. Gia thi€t phan phdi lvu Iugng ban ddu. Chi ¥ tai

mdi niit z Q. = z Q.

PGS. Dr. Nguyén Thén
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THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

* Goi M la s6 doan dng va N 1a sé mit trong mang
Iué6i, s6 gia tri lvu lugng gia thiét trong mang
106i 1a (M-N+1),

° 1 H, d12 2 Xét vong
Q H, khép kin 1-2-3
+

Jl g:,>0
) e
0;3<0

H, gs

4

M =5 (doan 6ng) ; N =4 (mit)
PGS. Dr. Nguyén Thén
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THUY LUC BbAI CPONG
Chwong 6: Dong ch &y c6 ap trong m ang | wéi dwéng éng

 Cdc gid tri luu lugng trong cdc dng con lai sé xdc
dinh bing cac phuong trinh cin biang luu lugng
tai mit. Nén biat dau t¥ cdc nidt “don gian”
trudgc.

c. Tinh t6n that cot nuGe cho ciac dudng ong din
nho vao quan hé theo Hazen-Williams:

1.852
jdh, | =K;[Q|
(dau ctia dhL cung dau véi Qi)
d. Lap ban tinh (tham khao trong tai li¢u).
f. Tinh gia tri luvu lugng hiéu chinh AQ cho titng
vong khép kin nh¢ vao quan hé sau diy:

39
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THUY LUC BAI CWPONG
Chwong 6: Dong ch &y c6 ap trong m ang | wéi dwéng éng

-3 (dn,), o

1
+ Kiém tra diéu kiénsai s6’ cho phép.

max(AQ, ) < [AQ]
« [AQ] sai sé cho phép
» Trudng hgp (1) khong thda: Ap dung luu lugng
hi¢u chinh vao tirng vong khép kin.

40
PGS. Dr. Nguyén Thén:

THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

Hy 12
1 > 2
R H,
N
o)
H, Hs
4 3

1-2, 1-4, 3-4, : dng riéng.
1-3 : ong chung.

41
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THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

Vidu vong khép kin 1 :

e Trudng hgp dngriéng :  (Qi),5=Q; + AQ,

» Trudng hgp éng chung :  (Qi),.;; = Q; + AQ, - AQ,

AQ,, AQ, : luu lvgng hi¢u chinh Iin ligt cho vong khép
kin 1 va 2.

Chi y: Phai tinh Lip lai cho tit ca cdc vong khép kin.
o Tré lai cac buée (c), (d), (f) cho d&n khi (1) thda.
* Trudng hgp (1) thda-> két thiic.

42
PGS. Dr. Nguyén Thén




THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

e Vi du: Cho mjt mang lu'gi dudng 6ng nhu sau:

Gag=451/s Qa=40l/s

o Qc=60ls

* Diic trung cdc dudng ong nhu sau:

Poan éng AB BC AC
D(mm) 200 200 300
1216/ — 1500 1000 1000 4
PGS. Dr-Ngtien Thang

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

« Sit dung phuong phap Hardy-Cross d€ xic dinh
Inu lugng trong cac dudng ong. Sai so téi da cho
phép 0.08 Us. Cho biét tén thit cét nuéc:

1.85
10.68L{ Q
dh(m) =————| —
() da*¥ (100)
trong d6 Q chi luu lwgng (m3/s) va d dudng kinh
ong (m).

44

PGS. Dr. Nguyén Thén

THUY LUC BbAI CPONG
Chwong 6: Dong ch &y c6 ap trong m ang | wéi dwéng éng

Bai tdp: Cho mang luéi cAp nuée sau:
0s=351s 5

4

Uo-q

q,=10 /s q,=0.04 l/s/m

05=25 /s

Ong | 12 2-3 2-4 34 4-5
D(mm)| 300 | 250 | 250 | 250 | 250

Leotkm) | 0,5 1 1 1 0,5,

PGS, Dr. Nguyn Thong

THUY LUC BAI CWPONG
Chwong 6: Dong ch &y c6 ap trong m ang | wéi dwéng éng

* Quy luat thiy luc theo H-W:

10,68L( Q \'*
dh(m) = —~_
(m)==giw (100)

L(m) chiéu dai, d(m) d/kinh. Cét nuéc ty do yéu clu tdi
thi€u tai nit 5 13 12m, tai nit 3 1a 16m.

a. Quy ddi gl thanh luu lwgng niit.

b. Tinh lwu lugng vao, ra khéi mang vong 2-3-4. Gia
thi&t q2-4=40 V/s, tinh phan phdi luu lugng trong
mang 2-3-4 v§i sai s6 0,1 I/s biing p/p Hardy Cross.

c. Tinh 4p Iyc nuéc tu do cAn thi€t tai nit 1. Cho biét
cao do cia 11a 25m, cic di€m con lai 1a 10m.

PGS. Dr. Nguyén Thén:
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THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

Gia st p/bd luu lugng b/diu trong mang lwéi nhy sau:

Poan dng AB BC AC
Qd/s) 50 10 50
Lip lan1
Poan Luu D L dh dh/Q
lugng

m7) | m [ m | m | (sm)
AB 0,05 0,200 1500 35,27 705,42
BC 0,01 0,200 1000 1,20 119,74
CA 0,05 | 0305 | 1000 | -3,02 | 60,33
1212010 ; 3345 | 88549 | ¢

PGS Dr—NgutinThond

THUY LUC DAl CPONG
Chwong 6: Dong ch ay c6 ap trong m ang | wéi dwéng éng

=-0.0204 (M%/s)

A11 __*%

1.85* 885.49
Poan Q D L dh dh/Q
3 2.
m’/s) | (m) | (m) | (m) | (s/m)
AB | 0,0296 | 0,200 | 1500 | 13,36 | 451,51
BC [-0,0104| 0,200 | 1000 | -1,29 | 124,00

CA |-0,0704| 0,305 | 1000 | -5,68 | 80,72

6,38 | 656,23
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THUY LUC DAl CWPONG
Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

. 6.38

A,=-——""__=-00053 (M%¥s)
1.85* 656.23

Laplan3

Poan Q D L dh | dwQ

3 2
(m7/s) | (m) (m) (m) | (s/m)
AB 0,0243 | 0,200 1500 9,30 | 382,36
BC |-0,0157| 0,200 | 1000 | -2,75 | 175,45

CA |-0,0757| 0,305 | 1000 | -6,49 | 85,81

0,06 | 643,62

PGS. Dr. Nguyén Thén

THUY LUC BbAI CPONG
Chwong 6: Dong ch ay cé ap trong m ang |wéi dweng 6ng

HET CHUGNG

| e ® |

&n Fhon

THUY LUC DAl CUONG

Chwong 6: Dong ch ay c6 4p trong m ang |wéi dwong éng

0.06

- 2P =_0,00005 (M¥s)
1.85* 643.62

13~

* Ta thay A,; d3 nhé hon sai s6 cho phép (0.05

I/s < 0.08 I/s).

= Ta chap nhin két qua tinh sau lan Lip thit 3.

PGS. Dr. Nguyén Thén
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TRUONG DAl HOC BACH KHOA TP. HCM
Khoa KTXD - B6 mon KTTNN

THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
: nguyenthong@hcmut.edu.vn _ or nthong56@yahoo.fr

Web: http://lwww4.hcmut.edu.vn/~nguyenthong/

1
PGS.TS. NguyénThéng]  Té| (08) 38 640 979 - 098 99 66 719

THUY LU'C DAI CUONG
Chweng 7: Lwctac dung Iénv ét can

NOI DUNG MON H OC

Chuong 1. Pic tinh chat 16ng.

Chuong 2. Thay tinh hoc.

Chuong 3. Co sé dong hre hoc chat 16ng.
Chuong 4. Do dac dong chay.

Chuong 5. Tén thit niing lugng.

Chuong 6. Dong chiy c6 4p trong mang lu6i 6ng.
Chuong 7. Luc tdc dung 1én vt cdn.

Chuong 8. Dong chay on dinh déu trong kénh.
Chugng 9. Pap tran.

Chuong 10, Tram thiy dién.

(*) : Thily lu'c co s6 mé rong

PES_TS Nguyan Théng]

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lénv at can

NOI DUNG
Tinh todn lyc tac dung

cua chat 10ng
chuyén dong khi
gip vt can co dinh.

PG guy én Thdng

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

GIOI THIEU HIEN TUONG

-

Vat can day

Lwc T do ma sat gira

PGS Ts NawanThéng  day sOng & v at can

THUY LU'C DAl CUONG
Chweng 7: Lwctacdung Ién v ét can
GIOI THIEU HIEN TUGNG

d=0.2m
V=10m/s

3 Ve

Vat can
e C6 dinh

Tia nudc
tron

!
1
1
1

=2?7=» luc tia nu’(’)’sc

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 7: Lwctacdunglénvatcan
ON
- Xét khéi chit di€m m cé van tdc V. Pong
Ivgng ciia né duge dinh nghia: m V
PINH LY DPONG LUONG
- b bién thién dong lugng ctia 1 hé thong s&
bang xung luwgng nhin dugc trong cung thoi
gan:g(mv) = F At
— ——
Bién thién dong lugng ’_/ \—‘ Xung lugng
E Téng ngoai luc tic dung 1én h/théng

Téc dung 1én vit cdn

PGS. TS. Nguy &n Théng|




THUY LU'C DAI CUONG
Chwong 7: Lwc tAc dung Ién v at can

THIET LAP
4 PHUONG TRINH
PONG LUONG

v 7
PG guy én Théng

THUY LU'C DAI CUONG
Chwong 7: Lwc tac dung Ién v @t can

Xét dong nguyén td say: V2

‘[
X
1(t)

............
. .
‘- e

. B
.
LTI

Chi y: Poan dong chay giéi han 1’-1" va 2-2 ¢6 dong
Ly 8
PGS. TSPNguy e Thongl”

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

,---..

ﬁdooz uz}dt)uz (pdw, Ju,[dt)T, = dF.dt
(pd dt)d, — (pdQit)d, = dF .dt
pdQ[o, -0, |=dF (1)

Chu y:
X&c dinh cac $ hang trong phwong trinh nhw
sau:

9

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

Giai thich:

| Giatrivan téc
trung binh

10

PGS. TS. Nguy &n Théng]

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Ta cé: pj‘ udQ =p'[u2doo= p'[ (V £ Au) dw

w w w

Q Iudw I doo Q+IAudoo

- 11

THUY LUC DAl CUONG
Chwong 7: Lwctacd ung Ien v at can

j( ) des]

— 2 w
p£ udQ =pV 1+ YN

Ta cé: R

Q
a

.
.
.
-
"
0
Q

g

‘e

-
- .
METFTTT L

a -) Hé sb sira chira dong Imrng

PGS. TS. Nguy &n Théng|

PGS. TS, Nguy én Théng] Néu khdng dé cap thwong liy bang 1.




THUY LU'C DAI CUONG
Chwong 7:Lwctacdunglénvétcan
Tich phan (1) I1én toan bd
dong chay = Phwong trinh
dong Ilwong (dwéi dang
vectq):

"Ey
3
3

a;pQV;—a,pQV, =>'F

Péng | weng dong ch ay

PGS. TS. Nguy &n Théng] ra kh 6i m/c wét 2-2

THUY LU'C DAI CUONG
Chwong 7: Lwc tac dung Ién v @t can

- Phuong trinh dong lugng theo phuong X:

- Phuong trinh dong lugng theo phuong Y:

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

V,, V,: vén tdc trung binh ctia dong chay tai
m/cit uét 1-1 va 2-2.

Ve Vi hinh chi€u lén phuong X cia van
téc V, va V.

V., V¢ hinh chi€u 1én phuong Y ciia van
toc V,va V,.

z F. ,z K. : tong hinh chiéu lén

i phuong X, Y ctia tat cd ngoai luc tic dung

1én khdi chat 16ng gidi han béi 1-1 va 2-2.

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

CAC BUOC AP DUNG PHUONG TRINH
DONG LUONG

1. Chon 2 mat cat wét (1-1) &(2:2) & hé truc
toa d§ XOY.

2. Lan lwgt &p dung phwong trinh ddng
lwgng HINH CHI EU lén phwong X (khi
can xac dinh lyc tac dung 1&n phwrong X)
va twong tu cho phuong Y.

PGS. TS. Nguy &n Théng]

THUY LU'C DAI CUONG
Chwong 7: Lwc tac dung Ién v @t can

Phwong X:

Phwong Y:

3. Xac dinh cac gia tr i trong ph wong
trinh nh & vao cac s 6 liéu & giathiet
(néu co).

17

PGS. TS. Nguy &n Théng|

THUY LU'C DAI CUONG
Chwong 7: Lwc tac dung Ién v @t can

4. Giai phwong trinh thu g on néu n6
con 1 an sé.

Chu y: Néu con 2 an s6 cd th é xem
xét bé sung ph wong trinh lién
tuc.

5. Ap dung nguyén ly | wc & phan
lwc dé xac dinh |we cha nwérc tac
dung lén v at can co dinh.

18
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THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t céan

CHUY
2 Trong bwéc 3, “TUONG
TUONG” CO LAP KHOI CHAT
LONG GIOT HAN BO' (1-1) & (2-
2) > XEM XET TAT CA CAC
NGOAI LUC TAC DUNG LEN NO

| > XEM XET HINH CHIEU LEN
X&Y

2 Néu khéng ¢é ghichu’, lay a=1.,,

PGS. TS. Nguy &n Théng|

THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Vi du: Cho mdt hién tugng nhu hinh sau. Tinh luc
tdac dung cia dong nuéce 1én vat cdn ABCD. Cho
bi€t H,=3.2m, H,=3.0m. Luu lugng qua kénh

v Q=15m?/s. Kénh chit nhat rong b=3m4‘ 2

PGS. TS. Nguyén T 1

THUY LUC DAl CUONG
Chwong 7: Lwc tac dung Ién v &t can

Buéc 1: Chon 2 miit ciat uét & hé
truc XOY nhu hinh.

BuGc 2: Ap dung phuong trinh dong
lugng theo phuong X:

pQ(VZX _le) = Z I:x,i €)

21
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THUY LUC DAl CUONG
Chwong 7: Lwc tac dung Ién v &t can

Bu6c 3: Xac dinh cac gia tri trong pt:
Taco: V,=Q/(b*H,)
V, =Q/(b*H,)
Ll_l'? tuong duong tac dung lén ciac mit
cat uét (ap luc thiiy tinh, Ch.2):

pg—lb P, = pg b

22

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Ta c6: V,, =V, ; V,, =V, (dong chdy nim
ngang)
Xét hinh chiéu lyc: z F,=P-P,+T,
i

v6i T, 1a hinh chi€u 1én phudng X cia lvc

do khoi ABCD tic dung lén khéi nuée
g/h béi 1-1 va 2-2.

23
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THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Budc 4: Thay tat ca vao (3):

Pl_Pz +Tx :,OQ(Vz _Vl)
H2

T, =V, -V;) - o9 1b+p@1 2b

Ap dung bing sé ta co: Tx =- 17037,5 N
ViT, <0 - lyc ciia khdi ¢6 dinh tdc dung 1én
khéi nuée NGUQC chiéu X.

24
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THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t céan

BuGc 5: Ap dung nguyén Iy hve &
phan lue, lwc cua khdi nudc tac
dung lén vat can chi€u lén phuong

X: *

T, =-T, =17037.5N
= T,” CUNG chiéu véi X va cé gia
tri la + 17037,5N.
Ap dung tuong ty cho phuong Y 2>
Tv* =0. 25

PGS. TS. Nguy &n Théng]

THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Bai tap 1: Xdc dinh va vé lyc F(Fy,Fy) cia tia nuge
AB cé ti€t dién S tic dung 1én gdi cé dinh nim
ngang. Hién tugng x4y ra trong khong khi:

S=0.005m Goi co dinh
Q=40ls 11 Y, \
\
Chi y: Tia nudc W B.-
6 tiét dién kho
(ci%i i€t dién khong 4\300

A

 Z
>

2
1 26
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THUY LUC DAl CUONG
Chwong 7: Lwc tac dung Ién v &t can

Bai tdp 2: LAy lai vi du truéc nhung bay gio dong
chay AB 1a cé 4p va 4p suit du tai A&B l1a 0.5at.

SAB=0.005IT¥ Goi co dinh
Q=40ls 11 Y | /i,
\

Cha y: Tia nuéc
¢6 ti€t dién khong

doi. N "y Q 3 ):(

|
1 27
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THUY LUC DAl CUONG
Chwong 7: Lwc tac dung Ién v &t can

Bai tap 3: Tia nuéc nim ngang c6 dudng kinh

d. X4c dinh Iyc F cua tia nuée tdc dung 1én
vt can ¢& dinh dit thing géc tia nuGe dén.
2

d=0.1m Vat cin
V=10m/s ¢6 dinh
Tia nuéc Y
tron X

28
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THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Huéng din: Chon cdc méit cit wét nhu sau:
(Cha y: Mat 2-2 la mot mat cong theo “chu
vi” vat cin cd dinly. 2

Vat can
¢d dinh
. pe =
Tia nude | Y
tron | X
- -2 29
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THUY LU'C DAl CUONG
Chwong 7: Lwc tac dung Ién v @t can

Bai tip 4: Tia nuéc chir nhiat rgng b=1m, day
e=0.25m tic dung lén tim nghiéng cé dinh
nhu hinh. Xac dinh lyc tia nuéc tac dung 1én
tAm nghiéng. Bé qua trong lugng\nudc:

V=8m/s
e=0,25m mi——p
+
. L ;
Lép nude !

1= l’ Y
Vit can ¢d dinh ! | X
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THUY LUC DAI CUONG
Chweng 7: Lwctacdung Iénv ét can

Bai tdp 5: M6t voi nuéc chita chay AB dat
nim ngang c6 d,=16cm va d,=4cm nhu
hinh v&. Ap suat du ciia nudc trong ng la
p=4at. 7 Géich

' dinh

n N N
Ong mém !
din nuéc
Pau voi nuée

chira chay

-
1
1
1
0
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THUY LU'C DAI CUONG
Chweng 7: Lwctac dung Iénv ét can

1. Gia thiét bé qua tén that
nang | wong trong voi, tinh
lwu lwong Q qua Vvoi.

2. Tinh lwc cua nwéc tac
dung |én voi (g oi co dinh).

32
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THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

Bai tap 6: Cho s¢ do nhu hinh vé&. Tia nuéc ra khéi
ong 1a thing didng. Cho biét tim AB c6 khdi
Iwgng m=3kg va nim ngang. H6 chita nuéc cé
ti€t dién rat 16n so véi ti€t dién ong. Lay
g=10m/s2. Tén that ning lwgng trong duong dng
theo Manning c6 A=8%10-. Pudng 6ng c6 L=40m,
D=40mm.

a. Tinh van téc V tia nWéc ra khoi ong va tac dung
vao AB d€ AB can biing dudi tic dung ciia trong
Iugng ban than va luc tdc dung cia tia nudc.

b. Tinh h d€ ¢ dugc van téc V yéu cAu néi trén.

33
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THUY LUC DAl CUONG
Chwong 7: Lwctac dung lén v at can

(=%

So d

34
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THUY LU'C DAI CUONG
Chweng 7: Lwctacdung Ién v ét can

Huéng din a (ap dung p/t ddng lugng ph. Y):

h
v o2 2oV
i b Y
= ——
21~ 1|2 X

PGS. TS. Nguy &n ks

THUY LU'C DAI CUONG
Chweng 7: Lwctacdung Iénv ét can

Huéng din b (4p dung p/t Bernoulli):

1 1
h
v v
= —— Y
27TV T2 X
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THUY LUC DAI CUONG
Chweng 7: Lwctacdung Iénv ét can

Bai tiap 7: Tia nuGc tron tac dung lén cung tron AB, c¢6
van téc V=60m/s, d=10cm.

TAm c6 dinh

Prig ¢
X
V/_-

a. Xdc dinh Iyc F ctia tg nude tac dung 1én AB theo a.
b. Dang ctia AB (géc a) déF cuc dai (Tuabin Pelton).

37
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THUY LU'C DAI CUONG
Chweng 7: Lwctac dung Iénv ét can

Huéng din: Chon cdc mit cit uét nhu hinh vé:

Tam c6 dinh

\2
Goi Fy, Fy 1a hinh chi¢u l4n lugt 1én phuong X
va Y cda lyc F, 1a lyc tAm AB tac dung lén

Foskbthshitdgng g/h béi (1-1) & (2-2). *

THUY LUC DAl CUONG
Chwong 7: Lwctac dung lénv at can

HET CHUONG

OM

PG guy &n Théng




TRUONG DAl HOC BACH KHOA TP. HCM
Khoa KTXD - Bé mén KTTNN

THOY LUC DA CUONG

Giang vién : PGS. TS. NGUYEN THONG
: nguyenthong@hcmut.edu.vn __ or nthong56@yahoo.fr

Web: http://lwww4.hcmut.edu.vn/~nguyenthong/

PGS. TS. Nguy&n Théng] T4| (08) 38 640 979 - 098 99 66 719

THUOY LUC DAI CUONG
Chweng 8: Dong ch ay 6n dinh déu trong kénh h &

NOI DUNG MON H OC

Chuong 1. Pic tinh chat 16ng.

Chuong 2. Thay tinh hoc.

Chuong 3. Co sé dong hre hoc chat 16ng.

Chuong 4. Do dac dong chay.

Chuong 5. Tén that niing lugng.

Chuong 6. Dong chiy c6 4p trong mang lu6i 6ng.
Chuong 7. Luc tdc dung 1én vat can.

Chuong 8. Dong chay dn dinh & déu trong kénh.
Chugng 9. Pap tran.

Chuong 10, Tram thiy dién.

(*) : Thily lu'c co s6 mé rong

P&ES_TS Nguyan Théng|

THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

NOI DUNG
=» Nghién cifu hién tugng thiy
lvc dong chay khéng ap on
dinh va déu trong kénh hinh
thang.
= Tinh toan kich thudc kénh
(b,h) trong truong hgp dong

A‘) . N A
chay on dinh va déu. .
PGS. TS. Nguy &n Théng

THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

=1 Miit thoang
(4p suat khi troi)

P4y kénh

\
L _,1i%=tg(q)
A -
DONG CHAY h D
ON PINH PEU i m= ctg(p)
TRONGKENH| B | — ¢
HINH THANG | 1 '13

PGS. TS. Nguy &n Théng|

THUY LU'C DAI CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
PAC TRUNG HINH HOC KENH HINH THANG
-Dién tichwét: & = (b+mh)h
- Chi vi wét: Xét mit cit w6t > Chiéu dai tiep
xic gitta nudc va long dan.

L xeco =X =b+2hV1+m?

-BankinhthiylweR: R=aly
(b: chiéu rong day kénh, h: chiéu siu nuéc, m:
hé s6 mai doc kénh).

PGS. TS. Nguy &n Théng|

THUY LU'C DA CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
CONG THUC CHEZY DONG CHAY ON DINH

V =C+vRJ

V (m/s): van tdc trung binh mit cit.

C= 1 RYS: theo Manning.
n

n: hé s& nhdm (0,01-> 0,1: dic tinh long din).

J: d6 ddc thiy luc (-dE/d). _
Trutng hop done chiy dou: . = CVRI

R2/3i1/2
=V =

PGS. TS. Nguy &n Théng] n




THUOY LUC DAI CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
LUU LUONG Q

2/3:1/2
Q=wV =wRTl(m3/s)

Bai tap 1: Xdc dinh luu Iugng Q dong chay én dinh déu qua kénh
hinh thang ¢é b=10m, hé s6 m4i déc m=1,75, d6 doc ddy

i=2.104, hé s6' nham n=0,02 va chiéu sau dong chiy h=3m.

Bai tip 2: Thi€t 1ap p/t x4c dinh chiéu siu h chiy déu trong kénh
hinh thang c6 chiéu rong b=3 m, m=2, do déc i=104. Long
kénh bi“lng dat sét ¢ trang thdi binh thudng (n=0.0225). Kénh
din luu lugng Q=10 m%/s (phuong trinh phi tuyén theo h
gidi ding din !!!).

PS. h=2.38m

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trong kénh h &
MAT C;{T CO LOINHAT V}:i THUY LUC
Dinh nghia: La mit cit din dugc luu luong 16n nhat
khi cdc y&u td: hé s¢ nhdm, do doc ddy va dién tich
miit ciit w6t cia kénh di xac dinh truéc.

2/3:i12
Q=wV =aRTl(m3/s):> Max

Q = cuc dai &> R=w/X cuc dai.
Vi wgia thi€t cho truGe khong ddi > dé R cuc dai >
X cuc tidu.

PGS. TS. Nguy &n Théng|

THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

Taco: y=p+2h/1+m® = Min
Tw w:(b+mh)h —) b va thay vao p/t trén:

)(—%—mit+‘2h\/1+ = Min (@D

Véi &3 m cho truée = X 1a ham 1 bién theo h.
P& (1) > Min: %:03_%_m+21/1+m2 =0

-m+2y1+m? = b+hmh 2E= 2J1+m? -2m

9
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &
Tir d6, d€ kénh c6 lgi nha't vé mit thiy luc ty
1é b va h phai théa min diéu kién:

. E%z V1+m® -2m

Nhdn xét: Khi kénh ddn la hinh chit nhdt (m=0), mdt
cdt c6 lgi nhat vé mdt thity luc khi b=2h.

Chii ¥: Mt cdt cé loi nhdt vé mdt THUY LUC = khoi
luong dao mat cdt bé = KINH TE , NHUNG chua
dim bdo TOT NHAT vé mdt KY THUAT.

10
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THUY LUPC DAI CUONG
Chweng 8: Dong ch ay 6n dinh déu trong kénh h &
®,, = dién tich wét cua m/c co | @i
nhat ve mat th ay |wc.
R, = ban kinh th ay lwc caa m/c co
lePi nhat ve mat thay lwc.
by, h;, & chiéu réng day & chi éu sau
nwéc caa m/c co | @i nhat ve mat
thay lwc.

11
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
TINH KENH THEO PHUGNG PHAP
})OI CHIEU VOI MAT CAT CO LOI NHAT
VE THUY LUC (A-GO-ROT-SKIN)

Diit van dé:

St dung quan hé Manning & 1y thuyét
Chezy trong thi€t k& xac dinh mit cat
kénh (b,h) din dé&n giai bai todn phi
tuyén -> giai ding dan.

Phu’o’ng phap tra bang Ageroskin = tim
10i gidi truc ti€p.

12
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THUY LUC DAl CUONG
Chwong 8: Dong ch av 6n dinh déu trong kénh h &
Co s6 1y thuyé&t phuong phap Ageroskin:
Tit quan hé giita cic thong s& ciia kénh cin
thi€t k& va kénh c6 lgi nhat vé mit thiy luc.
MOT SO QUAN HE CO BAN

pit: @=([O+mhh=bh i b=(b+mh
X=b+mh i m =2y1+m? -m

13

THUY LUC DAl CUONG
Chwong 8: Dong ch av on dinh déu trong kénh h &

Ta c6: @ h

b=(%—m)(1+a)R

PGS. TS. Nguy &n Théng|
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

Ta cé:

15
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THUY LUC DAI CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &
MAT CKT CO LgI NH/&'T Vﬁ TH{JY LUC

By = 2= 2Tt )
X =b+ 201+ m? = 4h/1+m - 2mh=2mh

175 h /6 1/6
SRl o _RE_(2)
In n n

m, _ my

= =1
BntM  2(1+m2 -m)+m

O-In

16
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THUY LUC DAl CUONG
Chwong 8: Dong ch av on dinh déu trong kénh h &

Ta c6:
G = 21+ 0)° R, = AR

In
m, =2V1+m* -m

Cha y:

17
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THUY LUC DAl CUONG

Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
QUAN HE GIUA MAT CAT CO LOI
THUY LUC & MAT CAT THIET KE

s

Chi §: Hai miit cat déu din luu lugng Q.
WR2112
Q=aCJRi =——
n
Ap dung cho mat cit o lgi thay lyc:

213 _ nQ 3R =( nQ ]3/2

n ii/2 ii/2

W, W,

18
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trong kénh h &
QUAN HE GIUA MAT CAT CO LOI
THUY LUC & MAT CAT THIET KE
Ap dung cho mit cit 6 lgi thiy hyc:
213 _ nQ (s nQ
Toowi™ (AmRIT

3/8
g3 _  NQ _[_nQ
n 4n.bi|'/2 = Rn [4rrbii/2]

0

3/8
n
In g
9
PGS. TS. Nguy &n Théng] 4m0\/|_ '

THUOY LUC DAI CUONG
Chweng 8: Dong ch ay 6n dinh déu trong kénh h &

QUAN HE GIUA MAT CAT CO LOI
THUY LUC & MAT CAT THIET KE

Q = &.C\/ﬁ = mncln RInI
@ 23 _ Qup 213
R o R

T n

™ (1+0,)?R?
R2/3 = In 2/3
n n "

20
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THUY LU'C DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &
QUAN HE GIUA MAT CAT CO LOI
THUY LUC & MAT CAT THIET KE

s

Cha y: g, =1

R 40 R _( 40 "
1

R @or R, (Wroy

n

Ta thay:
R ( 4o

m(wer) o

21
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &
QUAN HE GIUA MAT CAT CO LOI
THUY LUC & MAT CAT THIET K&
Theo két qua truée:

h R
h=@1+0)R=>—=(1+0)—
(1+0) R (+0)Rn

Hay: h _ R _
o =(1+0) == =1,(0) [2

In In
22
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THUY LU'C DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
QUAN HE GIUA MAT CAT CO LOI
THUY LUC & MAT CAT THIET KE
Theo két qua trudce:

b=(T-ma+o)R= 2 = (M -ma+o) N
o R, ‘o R

Do dé:
b m, R
—=(—-m)1+0)—=f,(o,m) [3
R =(E-maro L =fom [
_m
PGS. TS. Nguy &n Théng| ,8"' m ®

THUOY LUC DAI CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
TOM TAT
R h b
1 1
RIn RIn RIn

> Ham phi tuy éntheo o
2 Lap bang véi cac gia tri o cho
trwéc = cacty sd6 R/R,, h/R,,,...

=f,(o,m)

24
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THUOY LUC DAI CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &

BANG LAP SAN BIEU THI QUAN
HE GIIPA 0 VA CAC GIA TR :

R;h&b
RInRIn R

In

25
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THUOY LUC DAI CUONG
Chweng 8: Dong ch ay 6n dinh déu trong kénh h &

(or) m=| 0 | => |3
—

o Y rr)Y R, Jm=0 | 0.5 |0.75]( 1 )|1.25| 1.5 |1.75| 2 | 25 |m=3

9050 | 01527 | 0.554 | 22.14 | 18.94 | 18.96 | 19.69 | 20.92 | 22.48 | 24.29 | 26.26 | 30.56 | 35.15

0.055 | O 0.574 | 20.89 | 17.84 | 17.85 | 18.52 | 19.66 | 21.13 | 22.82 | 24.67 | 28.70 | 33.00

< () £ i TR p—

0.060 | 0.561 | 0.594 | 19.81 | 16.89 | 16.88 | 17.51 | 18.58 | 19.96 | 21.55 | 23.29 | 27.09 | 31.14

0.065 | 0.576 | 0.613 | 18.86 | 16.07 | 16.04 | 16.63 | 17.64 | 18.94 | 20.44 | 22.09 | 25.68 | 29.51

0.070 | 0.590 | 0.631 | 18.03 | 15.33 | 15.30 | 15.85 | 16.80 | 18.03 | 19.46 | 21.02 | 24.43 | 28.08

26

PGS, TS, Nouy &n Thang| I Xem Phu luc 10-2 trong tai liéu

THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

XAC BINH m, TU' m

m 0 /0.25/05|0.75| 1 |1.25
m, |2.00(1.81|1.74|1.75]1.83|1.95
m | 1.5 175 2 |2.25| 25 |2.75
m, |2.11|2.28|2.47|2.67|2.89|3.10

m, =2V1+m? -m

27
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

THIET KE KENH
Loai I: X4c dinh h. Biét Q, b, m, n, i.
Gidi: 3/8
Budc 1: Xdc dinh R, R =( nQ . J
ami

Budc 2: Lap ty sé b/R,,.
Budc 3: Tra phu luc tim h/R,, véi gid tri & buée
2 & m tuong Wng, tir dé xac dinh h.

28
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THUOY LUC DAI CUONG
Chweng 8: Dong ch ay 6n dinh déu trong kénh h &

Bai 1. Xdc dinh chiéu siu chay déu
trong kénh hinh thang c6 chiéu
rong b=3 m, m=2, do déc i=10".
Long kénh bing dat sét ¢ trang
thai binh thuong (n=0.0225.) Kénh
dan lvu lugng Q=10 m?¥/s.

29
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
Gidi:
Ding phueng phap ddi chi€u véi mit cit cé 1¢i nhat vé mit
thay lvc.

Ta c6: m, = 24M1+m? -m= 2,472

Va: 3/8 0.0225.10 3/8
R, = (ﬂ} _|_ 0022510 =1,361(m)
ami 4.2,472\10*

Ta c6: b 3
—= = 2,204 =Tra bing ta cé v6i m=2 cé:
Tir d6 chiéu sdu nude chiy déu trong kénh: —=1,748
D 1= 1.748R,, = 238 m n

30
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THUY LU'C DAl CUONG
Chwong 8: Dong ch av on dinh déu trong kénh h &

Bai tap 2. X4c dinh chiéu sdu chdy déu trong kénh
hinh thang cé chiéu rong b=2 m, m=1, 49 doc
i=8.10-4. Long kénh bing bétong & trang thai
trung binh (n=0.014) Kénh din luu lugng
Q=3m3/s.

* Dapso: h=0.8m

Bai tip 3: Tuong ty nhu trén, tinh h cho ciac kénh
¢6 cac thong s sau:

a. n=0,025; b=10m; i=3.10", m=1,5 va Q=40m?/s.

b. n=0,02; b=8m; i=2.104, m=1,5 va Q=20m?/s.

31
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trona kénh h &

Loai 2: X4c dinh b. Biét Q, h, m, n, i.
Gidi: 3/8
- nQ
* XdcdinhR,, R =| ——=
ami
o Lap ty so h/R,,.

* Tra phu luc tim b/R, tuong Wng v§i gia
tri m, tir dé6 xac dinh b.

33
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THUY LU'C DAl CUONG
Chwong 8: Dong ch &y én dinh déu trong kénh h &
Bai tap 2bis . Xac dinh chi éu sau
h kénh ch ¢ nhat c6 b=15m, dé
déc i=2.104, n=0.02. Kénh d &n

lwu lwong Q=45m3/s.

32
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THUY LU'C DAl CWONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &

Bai tap 4. Xdc dinh chiéu rong b ciia mot
kénh hinh thang biét riing chiéu siu
nuée chiy déu trong kénh h=2m. Kénh
c6 hé s6 mdi doc m=2, do doc i=104.
Long kénh biing dit sét c6 hé s6 nham
n=0.025. Kénh din luu lugng Q=12 m?¥s.

Bai tip 5: Tuong ty nhu trén, tinh b cho
kénh c6 cdc thong s& sau: n=0,025;
h=2,5m; i=2.10%; m=1,5 va Q=40m?/s.

34
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THUY LUC DAl CUONG

Chwong 8: Dong ch av on dinh déu trong kénh h &

Bai tap 5bis . Xac dinh chi éu réng
b kénh ch ¢ nhat c6 h=2m, dé
déc i=2.10-4, n=0.02. Kénh d an
lwu lwong Q=28m3/s.

35
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THUY LWC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
Loai 3: X4c dinh b, h. Biét Q, m, n, i, va B=b/h.
Giai:
] _ M
*« Tinh O =
B+m
* X4c dinh R 3/8
g In R _ nQ
* C6 0 <> tra phu luc xac dinh b/R,, tuong tng
vé6i gia trim & h/R,,. T dé xac dinh b va h.
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THUOY LUC DAI CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &

Bai tip 6: Tinh (b,h) cia kénh din
¢6 cac thong so sau:

a. Q=25m’/s; n=0,02; m=1,5 va
b/h=4, =210,

b. Q=40m?s; n=0,02; m=1,5 va
b/h=6, =210,

37
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THUY LUC DAl CUONG

Chwong 8: Dong ch &y én dinh déu trona kénh h &
Loai 4: X4c dinh b, h. Biét Q, m, n, i, va v.
Giai:

3/8
- XdcdinhR,, R =[ nQ J
n

Ampi

- Xéc dinh R tir quanhe: V = R?%Y2 /n

 Lap ty so R/R,,

» Tra phu luc xdc dinh b/R,, tuong @ng véi
gia tri m & h/R,,. T d6 xac dinh b va h.

39
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THUY LUC DAl CUONG
Chwong 8: Dong ch &y én dinh déu trong kénh h &
Bai tip 9: Kénh hinh thang din luu
lwgng Q=50m3/s c6 m=1,75; n=0,02;
i=2.10-4. Kénh dugc thiét k& ¢6 van
téc V=1,0m/s. Tinh b & h cia kénh.
Bai tap 10: Kénh hinh thang din luu
lwgng Q=40m3/s ¢6 m=2; n=0,025;
i=2.10-4. Kénh dugc thiét k& c6 van
toc V=0,8m/s. Tinh b & h cua kénh.

41

THUY LUC DAl CUONG

Chwong 8: Dong ch &y én dinh déu trong kénh h &

Bai tap 6bis . Xac dinh (b,h) kénh
chi* nhat cé6 b/h=5, dé déc
i=2.104, n=0.02. Kénh dan lwu
lworng Q=50m 3/s.
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
Bai tip 7: Kénh hinh thang din luu
lwgng Q=30m3/s ¢6 m=1,5; n=0,02;
i=2.10-4. Kénh dugc thiét ké c6 van
toc V=1,2m/s. Tinh b & h cua kénh.

Bai tip 8. Kénh hinh thang din lvu
lvgng Q=40m?/s ¢6 m=1,5; n=0,02;
i=2.10-4. Kénh dugc thiét k& c6 van
téc V=1,0m/s. Tinh b & h cia kénh.

40
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PGS. TS. Nguy &n Théng|

THUY LU'C DAl CUONG

Chwong 8: Dong ch &y én dinh déu trong kénh h &

Bai tap 11. Xac dinh (b,h) kénh
chir nhat, do déc i=2.104, van
téc v=1m/s, n=0.02. Kénh d an
lwu lwong Q=25m3/s.

42
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay on QEnh dfau trong kénh h &
BANG TRA THI ET KE KENH

e

P ‘A ‘/\ :‘b/Rln.: = > 3

s JRRI @RI U 05" [ 075 [T 125

0.050| 0.527| 0.554| 22.14| 18.94| 18.96| 19.69| 20.92

0.055| 0.544| 0.574| 20.89| 17.84| 17.85| 18.52| 19.66

0.060| 0.561| 0.594| 19.81| 16.89| 16.88| 17.51| 18.58

0.065| 0.576| 0.613| 18.86| 16.07| 16.04| 16.63| 17.64

20.070740-60}+,0.631'F 48-034=46-3d| -15.30F 15.85| 16.80

0.075| 0.603| 0.648| 17.29] 14.68] i#64] 15.16] 16.06

0.080| 0.616| 0.665| 16.62| 14.10| 14.05| 14.53| 15.39

0.085| 0.628| 0.681| 16.02| 13.57| 13.51| 13.97| 14.78

0.090| 0.639| 0.697| 15.48| 13.09| 13.02| 13.46| 14.23

G e Navesinthdrpi2 | 14081 1265] 12581 1299] 1373

THUY LUC DAl CUONG
Chwong 8: Dong ch ay on (?Iinh dfau trong kénh h &
BANG TRA THI ET KE KENH

¢ |RRIn|hRIn| 15 | 175 2 2.5 3
0.050| 0.527| 0.554| 22.48| 24.29| 26.26| 30.56| 35.15
0.055| 0.544| 0.574| 21.13| 22.82| 24.67| 28.70| 33.00
0.060| 0.561| 0.594| 19.96| 21.55| 23.29| 27.09| 31.14
0.065| 0.576| 0.613| 18.94| 20.44| 22.09| 25.68| 29.51
0.070| 0.590| 0.631| 18.03| 19.46| 21.02| 24.43| 28.08
0.075| 0.603| 0.648| 17.23| 18.58| 20.07| 23.32| 26.79
0.080| 0.616| 0.665| 16.50| 17.80| 19.22| 22.32| 25.64
0.085| 0.628| 0.681| 15.85| 17.08| 18.44| 21.41| 24.59
0.090| 0.639| 0.697| 15.25| 16.44| 17.74| 20.59| 23.64

0.095.0.6500-712| 14.71| 15.84| 17.10| 19.83| 22.7%
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénhh &
BANG TRA THI ET KE KENH

bR, | m=| o | & | 3

¢ |R/RIn | h/RIn 0 0.5 0.75 1 1.25

0.10| 0.660| 0.726| 14.53| 12.25| 12.17| 12.55| 13.27

0.11| 0.680| 0.754| 13.72| 11.53| 11.44| 11.79| 12.44

0.12| 0.698| 0.781| 13.02| 10.91| 10.81| 11.12| 11.73

0.13| 0.714| 0.807| 12.41| 10.37| 10.26| 10.54| 11.10

0.14| 0.729| 0.831| 11.88| 9.89| 9.77| 10.03| 10.55

0.15| 0.744| 0.855| 11.40| 9.47| 9.33| 9.57| 10.06

0.16| 0.757| 0.878| 10.97| 9.09| 8.94| 9.15| 961

0.17| 0.769| 0.900| 10.59| 8.74| 859, 8.78| 9.21

0.18| 0.781| 0.921| 10.24| 8.43| 8.27| 844| 884

i

.13 NQWIATHKPAd2| 9.92| 814 7.97] 813| 850

THUY LU'C DAl CUONG

Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
BANG TRA THI ET KE KENH

o |R/RIn|h/RIn| 1.5 1.75 2 25 3
0.10| 0.660| 0.726| 14.20| 15.30| 16.50| 19.14| 21.97
0.11|0.680| 0.754| 13.31| 14.32| 15.45| 17.90| 20.54
0.12| 0.698| 0.781| 12.54| 13.48| 14.53| 16.83| 19.30
0.13|0.714| 0.807| 11.86| 12.75| 13.73| 15.89| 18.21
0.14|0.729| 0.831| 11.26| 12.09| 13.02| 15.05| 17.25
0.15|0.744| 0.855| 10.72| 11.51| 12.38| 14.31| 16.39
0.16| 0.757| 0.878| 10.24| 10.98| 11.81| 13.64| 15.61
0.17|0.769| 0.900| 9.80|10.50| 11.29| 13.02| 14.90
0.18|0.781| 0.921| 9.40|10.06|10.81|12.47| 14.25

a7a

SEOOTR T2 E942| 9.03| 9.66| 10.38] 11.95| 13.68

THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &

bR, | m=[ o | ]| 3

o | R/RIn | h/RIn 0 0.5 | 0.75 1 1.25

0.20| 0.802| 0.963| 9.63| 7.87| 7.70| 7.84| 8.19

0.21] 0.812| 0.982| 9.36| 7.63| 7.45| 7.57| 7.90

0.22| 0.821| 1.002| 9.11| 7.40| 7.22| 7.32| 7.63

0.23| 0.830| 1.021| 8.88| 7.19| 7.00| 7.09| 7.38

0.24| 0.838| 1.039| 8.66| 7.00| 6.80| 6.88| 7.15

0.25| 0.846| 1.057| 8.46| 6.81| 6.61| 6.68| 6.93

0.26| 0.853| 1.075| 8.27| 6.64| 6.43| 6.49| 6.73

0.27| 0.860| 1.093| 8.09| 6.48| 6.26| 6.31| 6.53

0.28| 0.867| 1.110| 7.93| 6.33| 6.10| 6.14| 6.35

020188734427 7.77] 6.18] 5.95] 5.98] 6.17

THUY LUC DAl CUONG

Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
6 |RR,|hR, | 15|175] 2 | 25 | 3
0.20| 0.802| 0.963| 8.69| 9.29| 9.97| 11.48| 13.11
0.21| 0.812| 0.982| 8.38| 8.95| 9.60| 11.04| 12.61
0.22| 0.821| 1.002| 8.09| 8.63| 9.25| 10.63| 12.13
0.23| 0.830| 1.021| 7.81| 8.34| 8.93| 10.25| 11.69
0.24| 0.838| 1.039| 7.56| 8.06| 8.63| 9.89| 11.28
0.25| 0.846| 1.057| 7.32| 7.80| 8.34| 9.56| 10.89
0.26| 0.853| 1.075| 7.09| 7.55| 8.07| 9.24| 10.52
0.27| 0.860| 1.093| 6.88| 7.32| 7.82| 8.94| 10.18
0.28| 0.867| 1.110| 6.68| 7.10| 7.58| 8.66| 9.85
0.29| 0.873| 1.127| 6.49| 6.89| 7.35| 8.39 9.454
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THUY LUC DAl CUONG
Chwong 8: Dong ch av on dinh déu trong kénh h &
bR,| m=| 0 | & | 3

o |R/RIn | h/RIn 0 0.5 | 0.75 1 1.25

0.30| 0.879| 1.143| 7.62| 6.04| 5.81| 5.83| 6.01

0.31] 0.885| 1.160| 7.48| 5.91| 5.68| 5.68| 5.85

0.32| 0.891| 1.176| 7.35| 5.79| 5.55| 5.54| 5.70

0.33] 0.896| 1.192| 7.22| 5.67| 5.43| 5.41| 5.56

0.34| 0.901| 1.207| 7.10| 5.56| 5.31| 5.29| 5.42

0.35| 0.906| 1.223| 6.99| 5.45| 5.20| 5.17| 5.29

0.36| 0.910| 1.238| 6.88| 5.35| 5.09| 5.05| 5.16

0.37] 0.915| 1.253| 6.77| 5.25| 4.99| 4.94| 5.04

0.38] 0.919| 1.268| 6.67| 5.16| 4.89| 4.83| 4.93

P02 % 00231 2B3| 6.58| 5.07] 4.79| 4.73 4.8
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
(¢ R/RIn | h/RIn | 1.5 | 1.75 2 2.5 3
0.30| 0.879| 1.143| 6.31| 6.69| 7.14| 8.14| 9.24
0.31| 0.885| 1.160| 6.14| 6.50| 6.93| 7.89| 8.96
0.32| 0.891| 1.176| 5.97| 6.32| 6.73| 7.66| 8.69
0.33| 0.896| 1.192| 5.82| 6.15| 6.54| 7.44| 8.43
0.34| 0.901| 1.207| 5.67| 5.99| 6.36| 7.23| 8.18
0.35| 0.906| 1.223| 5.52| 5.83| 6.19| 7.02| 7.95
0.36| 0.910| 1.238| 5.38| 5.68| 6.03| 6.83| 7.72
0.37| 0.915| 1.253| 5.25| 5.53| 5.87| 6.64| 7.50
0.38| 0.919| 1.268| 5.12| 5.39| 5.71| 6.46| 7.29
0.39| 0.923| 1.283| 5.00| 5.26| 5.57| 6.28 7.03
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
bR, m=| 0o | > [ 3

6 |RRIn|hRIN| 0 | 05075 1 |1.25
0.40| 0.927| 1.297| 6.49| 4.98| 4.70| 4.63| 4.71
0.41] 0.930| 1.312| 6.40| 4.90| 4.62| 4.54| 4.60
0.42| 0.934| 1.326| 6.31| 4.82| 4.53| 4.45| 4.50
0.43| 0.937| 1.340| 6.23| 4.74| 4.45| 4.36| 4.41
0.44| 0.940| 1.354| 6.16| 4.67| 4.37| 4.27| 431
0.45| 0.943| 1.368| 6.08| 4.59| 4.29| 4.19| 4.22
0.46| 0.946| 1.382| 6.01| 4.52| 4.22| 4.11| 4.13
0.47| 0.949| 1.395 5.94| 4.46| 4.15| 4.03| 4.05
0.48| 0.952| 1.409| 5.87| 4.39| 4.08| 3.96| 3.97

A onA

S-049T 0954 —1-422| 5.80| 4.33| 4.01] 3.88] 3.89

THUY LUC DAl CUONG
Chwong 8: Dong ch dy én dinh déu trona kénh h &

3

6 |R/RIn|hRIN| 15 | 175 2 2.5
0.40| 0.927| 1.297| 4.88| 5.13| 5.42| 6.11| 6.89
0.41] 0.930| 1.312| 4.77| 5.00| 5.29| 5.95| 6.70
0.42| 0.934| 1.326| 4.66| 4.88| 5.15| 5.79| 6.52
0.43| 0.937| 1.340| 4.55| 4.76| 5.02| 5.64| 6.34
0.44| 0.940| 1.354| 4.45| 4.65| 4.90| 5.49| 6.17
0.45| 0.943| 1.368| 4.35| 4.54| 4.78| 5.35| 6.00
0.46| 0.946| 1.382| 4.25| 4.43| 4.66| 5.21| 5.84
0.47| 0.949| 1.395| 4.16| 4.33| 4.55| 5.08| 5.68
0.48| 0.952| 1.409| 4.07| 4.23| 4.44| 4.95| 5.53
0.49| 0.954| 1.422| 3.98| 4.13| 4.33| 4.82] 5.38

PGS. TS. Nguy &n Théng]

THUY LUC DAl CUONG
Chwong 8: Dong ch ay on dinh déu trong kénh h &

bR, m=| 0 | | 3
o |RR,|hR,| 0 | 05075 1 |1.25
0.50| 0.957| 1.435| 5.74| 4.27| 3.95| 3.81| 3.81
0.52| 0.961| 1.461| 5.62| 4.15| 3.82| 3.68| 3.66
0.54| 0.966| 1.487| 5.51| 4.04| 3.70| 3.55| 3.52
0.56| 0.969| 1.512| 5.40| 3.93| 3.59| 3.43| 3.38

0.58| 0.973| 1.537| 5.30| 3.83| 3.49| 3.31| 3.25
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay on dinh déu trong kénh h &

o |RRIn|h/RIn| 15 |1.75| 2 2.5 3

0.50| 0.957| 1.435| 3.89| 4.04| 4.23| 4.69| 5.24

0.52| 0.961| 1.461| 3.73| 3.85| 4.02| 4.45| 4.96

0.54| 0.966| 1.487| 3.57| 3.68| 3.83| 4.23| 4.69

0.56| 0.969| 1.512| 3.42| 3.51| 3.65| 4.01| 4.44

0.58| 0.973| 1.537| 3.27| 3.36| 3.48| 3.80| 4.20
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay on dinh déu trong kénh h &

biR,| m=| 0 | > | 3
6 |RRIn|hRIN| 0 |05 |075| 1 |1.25
0.60| 0.976| 1.562| 5.21| 3.74| 3.38| 3.20| 3.13
0.62| 0.979| 1.586| 5.12| 3.65| 3.29| 3.09| 3.01
0.64 0.982| 1.610| 5.03| 3.56| 3.19| 2.99| 2.90
0.66| 0.984| 1.634| 4.95| 3.48| 3.11| 2.89| 2.79
0.68 0.986| 1.657| 4.87| 3.40| 3.02| 2.80| 2.68
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay on dinh déu trong kénh h &

6 |R/RIn|h/RIn| 15 |175| 2 2.5 3

0.60| 0.976| 1.562| 3.14| 3.20| 3.31| 3.61| 3.97

0.62| 0.979|1.586| 3.01| 3.06| 3.15| 3.42| 3.75

0.64|0.982| 1.610| 2.88| 2.92| 3.00| 3.23| 3.53

0.66| 0.984| 1.634| 2.76| 2.79| 2.85| 3.06| 3.33

0.68| 0.986| 1.657| 2.65| 2.66| 2.71| 2.89| 3.13
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THUY LUC DAl CUONG
Chwong 8: Dong ch dy én dinh déu trona kénh h &

bR,| m=| 0 | & | 3
o |RRIn|hRIN| 0 | 05]075| 1 |1.25
0.70| 0.988| 1.680| 4.80| 3.33| 2.94| 2.71| 2.58
0.72| 0.990| 1.703| 4.73| 3.25| 2.86| 2.62| 2.49
0.74| 0.992| 1.725| 4.66| 3.19| 2.79| 2.54| 2.39
0.76| 0.993| 1.748| 4.60| 3.12| 2.71| 2.46| 2.30
0.78| 0.994| 1.770| 4.54| 3.05| 2.64 2.38| 2.22
0.80| 0.995| 1.792| 4.48| 2.99| 2.58| 2.30| 2.13
0.85| 0.998| 1.845 4.34| 2.85 2.42| 2.12| 1.93
0.90| 0.999| 1.898| 4.22| 2.71| 2.27| 1.96| 1.74
095 1.000/ 1.950| 4.10| 2.59| 2.13| 1.80| 1.57

GS._TS. Nguyém Théng]

THUY LUC DAl CUONG
Chwong 8: Dong ch dy én dinh déu trona kénh h &

6 |R/RIn|hRIN | 15 | 1.75 2 2.5 3

0.70| 0.988| 1.680| 2.53| 2.53 57| 2.72| 2.94

2
0.72] 0.990| 1.703| 2.43| 2.41| 2)44| 2.57| 2.75
0.74| 0.992| 1.725| 2.32| 2.30| 2¥31| 2.41| 2.58

g—
0.76| 0.993|(1.748) v22—2+81(2.19) 2.27| 2.40

0.78]| 0.994| 1.770| 2.12| 2.08| 2.07| 2.12| 2.23

0.80| 0.995| 1.792| 2.03| 1.97| 1.95| 1.98| 2.07

0.85| 0.998| 1.845| 1.80| 1.72| 1.68| 1.65| 1.68

0.90| 0.999| 1.898| 1.59| 1.49| 1.42| 1.34| 132

0.95| 1.000| 1.950| 1.40| 1.27| 1.17| 1.05| 0.97
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THUY LUC DAl CUONG
Chwong 8: Dong ch ay 6n dinh déu trong kénh h &
bR,| m=| 0 | & | 3
g | R/RIn | h/RIn 0 0.5 | 0.75 1 1.25
1.00| 1.000| 2.000| 4.00| 2.47| 2.00| 1.66| 1.40
1.05| 1.000| 2.050| 3.90| 2.36| 1.88| 1.52| 1.25
1.10| 0.999| 2.098| 3.81| 2.26| 1.76| 1.39| 1.10
1.15| 0.998| 2.146| 3.73| 2.17| 1.66| 1.27| 0.96
1.20| 0.997| 2.193| 3.66| 2.08| 1.55| 1.15| 0.83
1.25| 0.995| 2.240| 3.58| 1.99| 1.46| 1.04| 0.70
1.30] 0.994| 2.285| 3.52| 1.91| 1.36| 0.93| 0.57
1.35| 0.992| 2.330| 3.45| 1.83| 1.27| 0.83| 0.46
1.40| 0.989| 2.375| 3.39| 1.76| 1.19| 0.73| 0.34

pcd.45NdWIBThéaA19| 3.34] 1.69] 1.11) 0.63 0.23

THUY LUC DAl CUONG
Chwong 8: Dong ch ay on dinh déu trong kénh h &

6 |R/RIn|hRIn| 15 | 175 2 2.5 3
1.00| 1.000| 2.000| 1.21| 1.06| 0.94| 0.77| 0.65
1.05| 1.000| 2.050| 1.04| 0.87| 0.73| 0.51| 0.34
1.10| 0.999| 2.098| 0.87| 0.68| 0.52| 0.26| 0.05
1.15| 0.998| 2.146| 0.71| 0.50| 0.32| 0.02
1.20| 0.997| 2.193| 0.56| 0.33| 0.13
1.25| 0.995| 2.240| 0.41| 0.17
1.30| 0.994| 2.285| 0.27| 0.01
1.35| 0.992| 2.330| 0.14
1.40| 0.989| 2.375| 0.01

45098742419 0
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Chwong 8: Dong ch ay 6n dinh déu trong kénh h
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