W W WL CH LAY VLSO

Khi doc qua tai liéu ndy, néu phét hién sai sét hoic noi dung kém chit luong
xin hiy théng bao dé ching tdi sira chita hoic thay thé biang mot tai liéu
cung chi dé cua tac gia khéc.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai dy:

http://mientayvn.com/Tai lieu da dich.html

Théng tin lién hé:

Yahoo mail; thanhlam1910 2006 @yahoo.com

Gmail; frbwrthes@gmail.com

Theo yéu cu ciia khich hing, trong mdt nim
qua, ching t61 48 dich qua 16 mdn hoc, 34
cubn séch, 43 bai béo, 5 s tay (chua tinh cic
tai liéu tir nim 2010 try vé trudc) Xem & ddy

DICH VU "Cpi"sau mot lan lien lac. viec

DJCH dich duoc tién hanh
TIENG

ANH |
CHUYRN Gia ca: c¢6 thé giam dén 10

NGANH nghin/l trang
NHANH h

NHAT VA Chat luong:Tao dung niém tin cho

CHiNH khach hang bé’m cong nghé 1.Ban
XAC thé{i.y duoc toan bd ban dich; 2.Ban

NHA danh gia chat luong. 3.Ban quyét
T dinh thanh toan.



http://mientayvn.com/Tai_lieu_da_dich.html
mailto:thanhlam1910_2006@yahoo.com
mailto:frbwrthes@gmail.com
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DALHOC MO

TP. HO CHI MINH

THONG TIN GI ANG VIEN
v Giang vién: Th.S Bui Anh Kt

v biadiém lam viéc: Khoa Xay a¢ng vabién, P.312,

Truong Pai hoc Mo Tp.HCM
v bién thai: 0902.366.801

v Email: kietabui@yahoo.com
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»
s

DALHOC MO

THONG TIN MON H QC
v/ Tén moén bc: CO CHAT LONG + THI NGHI EM
v Ma moén tvc: CENG2402
v’ Trinh d6 Pai hoc/Caoding: Pai hoc
v" Loai hinhdao to: Chinh quy
v Nganh: Ky thuat xay drng
v/ S5 tin chi: 02 + 01
v’ Loai mdn hpc: Bit buc

v MOn hoc truéc: Toan A1&A2, Vat Ly Pai Cuong,
Co Ly Thuyét

»
s

DALHOC M3
TP. HO CHI MINH

NOI DUNG MON HOC

v'Cheong 1:CAC PAC TINH C O BAN CUA CHAT LONG
v'Chrong 2: THUY TINH HQOC

v'Chuong 3:SU NOI VA CAN B ANG TRONG CHAT LONG
v'Chrong 4:CHAT LONG TRONG BINH CH UA CHUY EN PONG
v'Chong 5:CO SO PQONG LUC HQC CHAT LONG

v'Chrong 6:DONG CHAY TRONG ONG

v'Chuong 7:PO PAC DONG CHAY

v'Chirong 8:LUC GAY RA BOI DONG CHAY CHUY EN PONG

Th.S Bui Anh Kiét
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DALHOC MO
TP. HO CHI MINH

TAI LIEU HOC TAP
v Gido trinh chinh:

[1] TS. Nguyn Thong -CO CHAT LONG - Ban XB:DH M& Tp.HCM, 2002

v’ Gido trinh tham khio:
[2] TS. Trén Van Bic - THUY LUC P4l CUONG - NXB Giao Duc, 2004
[3] TS. Nguyén Tai -THUY LUC (Tap1) - NXBDH Xay Dyng Ha Noi, 2002

Hill, 2008 )
DANH GIA KET QUA HOC TAP

STT Hinhthécdanh gia Trong
1 | Diém thi nghém 40% °

2 | Thicwiky 60%

Th.S Bui Anh Kiét

[3] Yunus A Cengel & John M.Cimbala — FLUID MECHANICS — McGraw-

">
»

AT KHOA XAY D UNG & PIEN

CHUONG 1.
CAC PAC TiNH C UA CHAT LONG

Th.S BUIANH KI ET

7/26/2012



NOI DUNG
1. Gidithiéu
2. Nhirng dac tinh vat ly co ban
3. Luc tac dung Ién chét 16ng
4. ng suét tai mot diém
5. Heé théng don vi
Th.S BUi Anh Kigt

amens ]GO THIEU

o Pdi tugng nghién éu: Chat léng

o Pham vi nghién du:

+ Nghién dru cac qui lit caa chit long khi ndé trang thai can
bang va chugn dong.
« CA&c qué trinhitong tac lrc caa no 1&n cac &t thé khac
o Ung ding:
Ky thuat giao thong: thit ké tau thuy, may bay, xe bi, ...
Ky thuat xay drng: thuy loi, cau duong, dip thoat nréc.
« Thiét bi thuy lyc: bom, tuabin.
« M@i truong, thuy van. °

Th.S Bui Anh Kiét

7/26/2012
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A B
wumeens  MOT SO NG DUNG

o Thiét ké cac phrong tién van chuyén: xe hoi, tau thuy, may
bay, ha tién,...

buong dong khi xe Luc can |1én tau thy

dang chugn dong o

Th.S Bui Anh Kiét

e B
ooumeens  MOT SO IPNG DUNG (TT)

Ung dung trong tnh wrc xay ding nhr: cip, thoat meéc, céng
trinh thuy loi (d&, dng...), céng trinh thirdién, thiét ké cau, ...

Dap tran » i — H6 chra Nghién cru x6i 16 by séng

Th.S Bui Anh Kiét
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N
Saeses., MOT SO NG DUNG (TT)

Th.S Bui Anh Kiét

Tinh toan thét ké cac thét bi thuy luc: bom, tuabin, may nén, ...

>
M ' o
aSies  MOT SO IPNG DUNG (TT)

Ung dung trong thy van: du béo bao,  lut...

Th.S Bui Anh Kiét

7/26/2012



o -
sumews  PHAN T CHAT LONG
o Khai niém:
» Kich thugc: vo cung bé, niing lon hon rat nhiéu kich thréc
phan fr.

« Pong nHit, dang hréng va lién tic.
« Khéng xétdén ciu tric phant va chugn dong phan .
« Co tinh chiy.

Th.S Bui Anh Kiét

MW
mpmexs 2. NHOPNG DAC TINH VAT LY CO BAN

TP. HO CHi MINH

o Pic tinh 1: C6 khéi lwong
Dic trung bing khoi lugng riéngp (kg/me, N&/m?)

o Pac tinh 2: Cé trong lwgng

Pic trung bing trong leong riéngy (N/m3, kg/mes?)

Th.S Bui Anh Kiét

7/26/2012
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a2 NHIPNG DAC TiINH VAT LY CO BAN

o Cac gia tri thwong dung

Prusc kg/m? 1,000
Khi lwong Héng: | puuong ki kg/re 1.228
pthuy ngan kg/m3 13,600
Ynu(rc N/m3 9,810
Trong lweng ri€ng: | Yinong kni N/m? 12.04
Ythuy ngan N/m?3 133,420
6nm’rc 1
Titrong: ynong ki | 0-0012
6thu§ ngan 13,6 a
Th.S Bii Anh Kiét

a2 NHIPNG DAC TiINH VAT LY CO BAN

nhiét do

ap slt

+ Thayddi ap stit:
o Biéu thi bang hé sb co thé tich B, (MZN)

o M6 dundan i K (N/m?2)

o Pic tinh 3: Tinh thay doi thé tich khi thay doi &p st hoic

o Khip = (1+500) at va t = (820)°C, B,, = 0.00005 (r#/N)
=0 - chatlong xem nlr khdng nénducoc khi thay doi

Th.S Bui Anh Kiét

7/26/2012
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a2 NHIPNG DAC TiINH VAT LY CO BAN

« Thaydbi nhiét do:
o Biéu thi bing hé sb gian vi nhét B, (1/°C)

o Giatr cuaf,theo nhét do:

Nhiét d¢ (°C) 4+10

B (1°C) 0.00014 0.00015

~. Gia tri B; thaydoi khdngdang k.
— Trong diéu kién thwong, chat l16ng xem nhr khéng
néndwogc du cé ar thay doi vé ap suit hay nhiét d@.°

Th.S Bui Anh Kiét

4
a2 NHIPNG DAC TiINH VAT LY CO BAN

o Pac tinh 4: Co6 sirc cing méat ngoai
« bac trung boi hé s sac cing mat ngoaio (N/m)
« Phy thudc vao nhét o va lcai chat 16ng.

Chatléng | Nhiét @6 °C) = o (N/m)
Nuwéc 20 0.0726
Thuy ngan 20 0.540

« Khong xétdén anh hreng aia dic tinh nay trong cac Bin
tugng thuy luc.
« Hién tugng mao dn.

R

Th.S Bui Anh Kiét

7/26/2012



N ) o ,
Lumens 2 NHUNG DAC TINH VAT LY CO BAN
DPic tinh 5: Co tinh nhét
La nguy&n nhan sinh rargon thit nang hrong khi chit long
chuyén dong
Sinh rasi’'c ma sat trong
Tinh nhst biéu thi stc dinh phant cua chit long.

Th.S Bui Anh Kiét

e ) i
a2 NHIPNG DAC TiINH VAT LY CO BAN

Pinh luat ma sat trong cia Niuton: n

au :}

F=usY
"

'
n an] ld
F: stc ma sét gia 2 lbp chit long (N) . ;_

o S:dién tich tiép xtc (n?) an
u = f(n): phan I van toc theo plrong phap tugn (m/s)

o

o

o

d%n: gradien \in tdc theo phrong n
W hé sd nhét (hé s6 nhét déng lec):
Ngoai ra: 1 poise (P)= O.(l%)

2‘1—'25, kg ,Pa.s

s

o

Th.S Bui Anh Kiét

7/26/2012
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TP. HO CHi MINH

MW
mpmexs 2. NHOPNG DAC TINH VAT LY CO BAN

« Ung suit ma sat: (N/r)

« Tinh nhot conduoc dic trung boi hé sé nhét déng hoc v:

=)

o Ngoaira: 1 stoke =1 cAfs = 10* m?/s

Th.S Bui Anh Kiét

MW
mpmexs 2. NHOPNG DAC TINH VAT LY CO BAN

TP. HO CHi MINH

Hé sb nhot dong hee caa mot sb loai chit long, p (Poise)

DAu xiing 18 0.0065
Nudéc 20 0.0101
DAu hoa 18 0.0250
DAu nhon 20 1.7200
Glyxerin 20 8.7000

« Hé sb nhot dong hoc caa nrdc, v (cnmé/s)

Nhigt dé (°C)
v (cm?/s) 0.0178| 0.0131] 0.0101 0.00d1 0.0066 0.0455

Th.S Bui Anh Kiét

7/26/2012
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N ,
samoens 3. LWPC TAC DUNG LEN CHAT LONG

TP. HO CHi MINH

o Ndilwc.
o Ngoai luc
e Luc mat
o Nhirng phin tir & ngoai mit w tac ding 1én nhiing pHin tir bén
trongw nhitng lyc ngoai.
o Téc ding I&n nhiing pHin tr ngay sat b mat .
o Ty lé véiyéu té dién tich.
o Luckhvi
o Téc ding |&n nhiting pHan tir & bén trong nat w.
o Tylévaiyéu té thé tich

Th.S Bui Anh Kiét

Ve 4 ,
wasiwsa 4. NG SUAT TAI MOT DIEM

o Xét phan é dién tich dw ldy trén 1 miit w, bao quanhdiém |

s

o Hé luc tac ding |1én dw: dF, dat tai |

w

Th.S Bui Anh Kiét

7/26/2012
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a5 HE THONG DON VI

PAILUQNG KYHIEU DONVI
Chiéu dai L m
Khéi luong M Kg
Thoi gian T s
Nhiét d6 0 0K=0C+273

Ll 1NnP=1Pa |
Luc F N
Dién tich A ? 1Pa =16KPa |
Thé tich Vv G 1 at=9,81. 1ON/m? |
Ap suat p N/mP 1 at =10m 6t H,0
Van toc Vv m/s =760mm Hg
Gia ¢ a m/g @

Th.S Bui Anh Kiét

DALHOC MO
TP. HO CHI MINH

Th.S Bi Anh Kiét

7/26/2012
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DALHOC MG

TP. HO CHi MINH

KHOA XAY D UNG & PIEN

CO CHAT LONG

CHUONG 2.
THUY TINH HOQC

Thang 06/2012 Th.S BUIANH KIET

[ 4

L !/J
DALHOC M3

TP. HO CHI MINH

© ©® N o o bk~ wDdPE

NOI DUNG

Ap suét thuy tinh — Ap lyc thuy tinh

Tinh chét ctia 4p suét thuy tinh

Phwong trinh vi phan co ban cta chéat 16ng can bang
Phwong trinh co ban ctda thuy tinh hoc

Ap suét tuyét dbi — ap suét dw — ap suét chan khong
Dinh luat binh théng nhau

Dinh luat Pascan

Db phan bb &p suét thuy tinh — dd ap luc

Ap luc chét 16ng 1én thanh phang

10.Ap lwc chét 16ng |én thanh cong

Th.S Bui Anh Kiét

7/26/2012



2
wasenmn 1. AP SUAT THUY TINH — AP LWC THUY TINH
Co s6' ly thuy ét

Khéi chat long W dizng can ling \
Cit khéi W bang mit phing (ABCD) va
bo phan trén
Thay tt lyc tac ding aia phin trén king hé luc twong dirong
Xét mot dién tichw trén mit phing (ABCD)

Hé lrc twong duong aia phan trén tac dng lénc: [

) . P —

Ap suat thuy tinh trung binh: |— =Py,
®

Ap suit thuy tinh tai 1 diém: "m(EJ =p
0-0 @

Th.S BUi Anh Kiét

W
Si5e 1. AP SUAT THUY TINH — AP LUC THUY TINH
Ap sut thuy tinh: p
Cha y: tii sb p cia P ding dugc goi 1a &p sit thuy tinh.
Don vi: N/m? haic kg/m.$; at; m &t nudc.
Chuyén d6i don vi: |1 N/n? = 1Pa |
| 1at=9,81. 1ON/m? |

1 at=10m 6t H,O
=760mm Hg

Ap lyc thuy tinh: [
Chay: ti sd P aia P ding duoc goi la &p lec thuy tinh.
bonvi: N

Th.S Bui Anh Kiét

7/26/2012
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M
DAILHOC MO

TP. HO CHi MINH T|’NH CHAT CUA AP SUAT THUY T’i‘NH

Tinh chat 1: &p suit thuy tinh tac ding thing géc i dién tich
chiu lyc va hreéng vao dén tichay

Tinh chat 2: trj s6 ap suit thuy tinh ti mét diém hit ky khéng
phu thugc vao hrong dat cua dién tich chu luc tai diem nay

Th.S BUi Anh Kiét

1'%" 3. PHUONG TRINH VI PHAN CO BAN
7. 16 O i CUA CHAT LONG CAN BANG

z
Xét khdi chat long vi phan, D c
: I
canh dx,dy,dz,dang can lang,
Y yPeaung J o A 2 B (p%“dx)
khoi luong riéngp LA S - X
H)————--— G
< - Ve |/ dy
Luc khoi don vi: F(Fx ,Fy,FZ) £ /
dx

i 0
Luc tac ding Ién ktbi hinh hop theo plrong x:

- Luc khéi:  p-dx.dy.dzF,

- Lyc mat: p.dy.dz—(p+%dxjdy.dz

Th.S Bui Anh Kiét

7/26/2012



1!!) 3. PHPONG TRINH VI PHAN CO BAN

TP. HO CHi MINH CGA CHAT LONG CAN BANG

Diéu kién can bang theo phuong x:

p.dy.dz- (p +%dxjdy.dz+ p.dx.dy.dzF, =0

10
Rut gon ta dugc: F -=P-0 @
p 0X

phuongy -2 Fy—E@:O (2)
p oy

phuongz - FZ—E@:O 3)
p 0z

Viét dudi dang vector:

T:—lgTafp =0| => Phwong trinh vi phan o bin
P ( Phwong trinh Euler)

Th.S BUi Anh Kiét

4
b mines PHWPONG TRINH VI PHAN MAT DANG AP
Nhan &n luot cac phrong trinh (1),(2),(3) i dx, dy, dz bi
cong Vé theo \é:
1

(dex +Edy+ dez)——[@dx +@dy+%dzj =0
p | OX oy 0z

(dex +F dy+ dez)—ldp= 0
p
dp= p(Fde +F dy+ dez) (4)

Mit ding &p &p sut thuy tinh tai moi diém trén miit d6 déu
bang nhau— p=const— dp=0
==) Phurong trinh vi phan mat ding ap:|Fdx+Fdy+Fdz=0

Tinh cHit: - Hai mat dang ap khac nhau khéngdteit nhau
- Lrc khoi tAc dung thing goc Wi mat dang ap

Th.S Bui Anh Kiét

7/26/2012
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/J ~ 2> > ~
woameens 4, PHUPONG TRINH CO BAN THUY TINH HOC

Dudi anh hrang trong hrc = luc khbi theo trng phrong < 1a:
F=0F =0F=-g \z
Thay vao plrong trinh (3):

1 0
~g-1%®-0 . P=pg (5)

p 0z 0z Y, g
Tich phén plrong trinh (5): L,
0

[dp=-pg[dz — p=-p.gz+C *

= [p+p.g.z=cons| (6)
J—> Phwong trinh thuy tinh

hay: z+P = const 7

Y

Th.S BUi Anh Kiét

L
:—//JJ ~ > > ~
Lameens 4 PHWPONG TRINH CO BAN THUY TINH HOC
] L . z
Ap dung cho 2diem A va B: - lp“
= A
Pa *P.9.Z, =Pg +p.0.% hT” P
P =Pa +7(Z4 —25) B, Z, v
== [Pg =P, *7Yh L
Nhan xét 0 Mat chuén

Ap suit tai nhitng diém c6 ctingdg sau trong ctit long trong
luc dirng can lang thi hing nhau.

D¢ chénh &p sit giza 2 diém bat ky trong cting it chat léng
chy phy thugc vao khang cach tling dirng giza 2 diem ay.

Néu cé nhiu logi chat léng khac nhau, khong dn lan vao
nhau thi nagt phén chia la cac rit dang ap niim ngang.

Th.S Bui Anh Kiét

7/26/2012
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A
e, NG DUNG PHUPONG TRINH THUY TINH
- Apké:

o Ap I tuyet dsi: |Pa = Prg-9-D

o Ap K do chénh
Pa tp.9.2, =py tp.0.Z, @O
Pg +p.0.Z5 =py tp.0.2y @
LE® (p, +p.9.2) ~ (Pg +p-9-25) =Py —Py +p.9-(z4 ~2y)

Ma py;, = py, SUy ra:

BREE0E
Y Y

D

Th.S Bi Anh Kiét

N
Saeses, NG DUNG PHUONG TRINH THUY TINH (TT)

- Apké:
o Ap K do chénh c6 2 diit long:
Pa *P1:9-Z =Py +P1-9-2y (1)
Pg tP1.9.Z5 =Py tP1.0-2y 2

Puw ~Pn =P80 ® h
M 7
L. & Q) [ZA +p_AJ_(ZB+&J=Yz-Ylh
Y Y V1

Th.S Bui Anh Kiét




M7 5. AP SUAT TUYET BOI — AP SUAT DU —
— AP SUAT CHAN KHONG

TP. HO CHi MINH

Ap suit tuyét doi: [p% =ps +yh

Ap SUit du: pi“ =p, = ptAd - p;d

p =9810AN/m*) Ap suit tuyét déi caa khi toi
P, =O0(N/m?) Ap sut du caa khi tioi

Néu ap sdt tai mat thoang gbang ap sat khi troi p, thi:

Pa =vh

d _ _
A

Ap suit chan khong: [p* =p -p PA

Th.S BUi Anh Kiét

N
wabenmen 6. DINH LUAT BINH THONG NHAU

Noi dung dinh luat:
Néu hai binh théng nhau aka ding chit l6ng khac nhau va
co ap sut trén mit thoang king nhau,ds cao aia chat long
o mol binh tinh & mgt phan chia hai cht long den nut
thoang € t/ |¢ nghich wi trong liwong don vi cua chat long.

h _
h

Y2
Y1

2

Th.S Bui Anh Kiét

7/26/2012



D4
M
DALHQC M&

TP, HO CHi MINH 7_ B!NH LUAT PASCAN

Noi dung dinh luat:
Do bién thién aia ap sét thuy tinh trén mit gisi han mot thé
tich chit Iong cho tiréc dugc truyén di nguyén \en dén tit ca
cacdiém cna thé tich chit long do.

Do tang ap sat tai A:
Pa —Pa =AP

=P, +Yh Pa=(py+AR)+Yh

Th.S Bi Anh Kiét

W
wascnn  [PNG DUNG DINH LUAT PASCAN

May ép thy luc

Th.S Bui Anh Kiét

7/26/2012
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wabenmnn  \/| DU
Vi du 1: Tim &p sét tai mot diém ¢ day bé dung nxéc sau 4m
biét &p sut tai mat thodng g=98.100 N/m
Vi du 2: Tim &p sét tai diém B (&p sit tuyét ddi, ap stit du)
trong hinh bén. Bit 46 cao @t thuy ngan trong ap &tuyét déi

[a 780 mm
Khong khi p=0
Y
__Fﬁ ______ - D, h = 780mm
.Jm —
= -1 - - i _
J— p=0,?5 __ — 7‘):575 \Hg
Th.S Bui Anh Kiét
>
M

DALHOC M8

TP. HO CHi MINH Vi DU

Vi du 3: Xacdinh d6 cao nrgc dang 1én trong chan khéng k
néu ap sit tuyét déi cua khi trong binh au la g, = 0,95 at

Th.S Bui Anh Kiét

7/26/2012



s, BAI TAP 21

b4
A

Bai 21. Xdc dinh dp sudt du tai A ciia hinh bén canh. Cao d6 cia A,
B(C), D Ian lugt 13 12 m, 10 m, 12.65 m. Cho biét kh&i lugng riéng
clia nude vi thily ngan fin lugt 12 1 T/m* va 13.6T/m’. Gia t5c trong
truding g= 9.81 m/s%,

[‘F=12.ﬁ5m]

(V=12m)

- 5

Th.S Bui Anh Kiét

1>
”

~usis. BAI TAP 24

Bai 24. Cho mét thi€t bi nhu hinh bén canh. Cho bi&t Ap sudt tai thm
A va B Jan lugt 1a 3at va 1 at. Tim dd chénh h{m) clia hai méat ranh
gidi thily ngdn va nude. Cho bi€t khi lugng riéng ciia thily ngén 1a
13.6 T/m’. Gia t8c trong trudng g=9.81 m/s’.

Hinh 1.24

Thily ngin

Th.S Bui Anh Kiét

7/26/2012
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D

DALHQC MO

TP. HO CHI MINH

8. PO PHAN BO AP SUAT THUY TINH— DO AP LUC

Do phan 1 ap st thuy tinh

Py =Pa

p ¢ - OII

i AN

- T _ P
A A Al y

Py P=7hy
P=Py+¥hy
h

hy

Do ap hrc

P Po=Ps
Yi - 0 0
A
- M-
hy
A/ A A
.2
’ h

Th.S Bui Anh Kiét

>
M

DALHOC M&

TP. HO CHi MINH

9. AP LUC CUA CHAT LONG LEN THANH PHANG

Th.S Bui Anh Kiét

11
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.4 , )
amenes 9. AP LUPC CUA CHAT LONG LEN THANH PHANG

bg Ién:

Trén dién tich vi phan dA:
dP=pdA = (p,+vh).dA

< dP=(p,+yzsim).dA

Luc tac ding trén toan b dién tich:

P= [ (p+ yzsin) dA

A
<> P=p,A+ ysimjsz
A
JZdA : momen inh cia dién tich Addi véi truc Oy
A

Ta co: .[ZdA =2Z..A (voiC latrong tam d¢ia dién tich A)
A

Th.S BUi Anh Kiét

A | 1
wabminen 9. AP LLPC CUA CHAT LONG LEN THANH PHANG

— P=pA+ysinozcA = (py+yho) A

< [P=(pytYh) A =pc.A

Néu py=p,, ap luc du: |P=yh A
Két luan: Ap lec P téc ding 1én nat phing c6 din tich A c6
gia tri bang ap sut tai trong tdm(p.) cua di¢n tich A nhan vi
dién tichdo.
Tam ap luc D: (xét tnerong hpp &p suit tai mat thoang p=p,)
Momen dia Pddi véi truc Oy:
Mo,=P.2, = (hcA).2, = Y(z. Sina)Az, (a)
Ngoai ra, momenia dP trén dAibi vai truc Oy:
dM,,=dP.z=(pdA).z= }hdAz = jz* sinadA

Th.S Bui Anh Kiét

7/26/2012
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g
wamenes 9. AP LLPC CUA CHAT LONG LEN THANH PHANG

Vay momen @éa Pdbi véi truc Oy:
Mo, = _[yzzsinadAz ysinaj z°dA

A
IZZdA = on : momen quén tinhi@ dién tich Addi véi truc Oy

Mg, =vsinal,, (b)

oy

(@) va (b): y.z. sina.Az, =ysina.l, — 2% = A
_le+ze A
s ZyE e
Z..A Z. A

Nhan xét |- > 0 > z,> z. = Vi tri thm ap trc D thip hon
trong tdm C @a thanh phing.

Th.S Bi Anh Kiét

wasiwsa 9. AP LIPC CUA CHAT LONG LEN THANH PHANG

o Pic trung hinh e cia mot sb hinh phing théng ding

h’(@® +4ab+b?)
36(a+b)

, ha+2b)

Th.S Bui Anh Kiét

7/26/2012
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1!!’ AP LUC CUA CHAT LONG LEN THANH PHANG

DAILHOC MO

TP. HO CHi MINH HiNH CHU‘, NHAT CO ‘BAY NAM NGANG

Tri sb &p lec:
Ap lc de P tAc ding 18n thanh pling hinh cl# nhdt bang
tich s di¢n tich bieu do ap luc (QQ) voi bé dai day va tong

luwong riéng aia chat long.

p0=pa
P=yQb
Diém dat luc:

Luc Pdi qua tong tam béu
do ap luc.
h, = hl +p D, +2h,)

Sina 3(h,+h,)

Th.S BUi Anh Kiét
1,'/!’ AP LUC CUA CHAT LONG LEN THANH PHANG

DALHOC M8

wasenmn HINH CHO® NHAT CO PAY NAM NGANG
Truong hop hinh chir nhat dat tai mat thoang (h=0):

Po=p;

2h/3

hi3 |

szﬂbzghmb

P=y.Q.b="bh’

Th.S Bui Anh Kiét

7/26/2012
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D4
M
DAILHOC MO

wasmenes 10. AP LUC CUA CHAT LONG LEN THANH CONG

Xét treong hop thanh cong d

Mat thoang

hinh tm tron ABAB’ co6

duong sinhdit nam ngang.
Pé don gian, dat hé truc
Oxyz c¢6 tuc Oy song song
Vvéi duong sinh. (B=0)

P=./P?+P?

Th.S BUi Anh Kiét

>
i
DALHOC M8

wabminen 10. AP LUC CUA CHAT LONG LEN THANH CONG

L4y dién tich nguyénd dw, dat g dAz” ,
& do sau h. e H
Ap luc nguyén é dP: ol H
dP=yhdA A
dP chia lam 2 thanh @in: dR, SR IR
nam ngang, dPthang dung [ et/

dP, =dP.cos =v.h.dA.cos =y.h.dA, . P
A,, A, hinh cheéu mat

Th.S Bui Anh Kiét

7/26/2012
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M
DAILHOC MO

wasmenes 10. AP LUC CUA CHAT LONGLEN THANH CONG
Thanh plAn nim ngang:
P, = [dR, =y.Jh.dA =yh,A, =1Q,b
A Ax (Q; dién tichd &p lirc)
Thanh plan thing dung:

P, = [dP =y [hdA, =yQb=y.W

Az Az (Q, di¢n tich hinh ABba
P.=vh.A, (W : thé tich khvi lang try)
Tong quat: _
94 P, =vhA,
P, =yW

Ap lyc P tac aing |én thanh congfP = /P + PZ + P;

Th.S BUi Anh Kigt

>
i
DALHOC M8

wabmines 10. AP LUC CUA CHAT LONGLEN THANH CONG

Vat ap lec:
< b a b
il & A
\ ¥
\
Px
/
P, = trong lrong Vvat ap luc P, = trong leong Vat ap luc
that ABba 40ABba
Pz = 'Ybe Pz = —Ybe

Th.S Bui Anh Kiét

7/26/2012
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~uwsss. BAI TAP

Bai 2. Xdc dinh dp luc nudc tdc dung 1én cinh cifa hinh chif nhit AB
va CD c6 chiéu rdng b=1m dugc trinh bay nhu hinh bén canh. Cho
bi€t khéi lugng riéng ciia nude [d p=1T/m’, gia t8c trong trudng
g=9.81 m/s’.

Th.S Bui Anh Kiét

1>
A2

~usis. BAI TAP

Bai 8. M6t cira van hinh cung AB rdng b=1 m, c6 dang 12 cung 1/4
hinh tron bdn kinh r=9 m, quay quanh tdm C nhy hinh v& bén canh.
Goi Py va Py 1a hgp lye clia nude tdc dung 1€n cdnh cifa theo phuong
ndim ngang vA thing ditng. X4c dinh Py,Py,y,x cho biét nuéc c6 khdi
lugng riéng 13 1 T/m’ va gia tdc trong truding 12 g=9.81 m/s’.

L1,

!
!
!

B

Py

Th.S Bui Anh Kiét

7/26/2012
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DALHQC MO
TP. HO CHi MINH

o>
casH

Th.S Bui Anh Kiét

7/26/2012
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M

o A S KHOA XAY D UNG & PIEN

CO CHAT LONG
CHUONG 3:
SU NOI VA CAN B ANG TRONG
CHAT LONG

o
Théng 06/2012 Th.S BUIANH KI ET

">
»

DALHOC MO
TP. HO CHI MINH

NOI DUNG

1. Lich s cta dinh luat Archimede
2. Dinh luat Archimede

3. Sw can bang cua cb thé trong chét Iédng

Th.S Bui Anh Kiét

8/8/2012



(!!)
wasines 1. LICH SU CUA PINH LUAT ARCHIMEDE

Archimede — 287 BC D ety orir oy

' object
4
(density of the fluic]

L]

Th.S Bi Anh Kiét

ooameens 2 PINH LUAT ARCHIMEDE

o Pinh luat: “M 6t ¢b thé ngap hoan
toan hay nt phan trong chit long
8 chiu luc day Archimede co
phuong thing dung, chéu tir dudi
lén trén va aong do bing trong
lwong aza khbi chat long i vat ran
chiém ch”.

- Phrong aia luc day Archimededi qua tiong tam D @a khoi
chat 16ng ki chiém chd, D duoc goi la tam day.

Th.S Bui Anh Kiét

8/8/2012



D4
M
DALHQC M&

ames 3. S CAN BANG CUA CO THE TRONG CHAT LONG

Sw can bing ciia 66 thé ngap hoan toan trong chét léng

P
" " -Trong luc G dit tai tr ong tam C
‘ - Lwc diy Archiméte P, dit tai
tam day D
G G
G
a) by c)

TH1: hinh (a)

o Piém C thip hon diém D—> can kng laén dinh
TH2: hinh (b)

o Piém C cao lon diém D —> can king khéngdn dinh
TH3: hinh (c)

o Piém C triing \6i diém D —> can ng phém 6n dinh

Th.S Bi Anh Kiét

e
f > > £ =2 £ >
b mimn 3. S CAN BANG CUA CO THE TRONG CHAT LONG
Sw can bang cia ob thé ndi trén mit tw do ciia chét léng
Trwong hop diém C thap hon diém D —> vt néi on dinh
Xét tr wong hep:Tr ong tdm C cao hon tam day D
o Mot sb khai niem:

- Mén nuéce: giao tugn caa mit

NuGC Vol vat nol .| Mdn nudc
- Mt ndi: mat phing cé chu vi la == o =
dudng mon nuée - P N —
- Truc noi: duong thing vuéng goc D
mat ndi, di qua tamday D G

Th.S Bui Anh Kiét

8/8/2012



(!!)
s 3. S CAN BANG CUA CO THE TRONG CHAT LONG

N ™M 5] -PiémM: tam dinh khuynh

“44% _ p=MD: ban kinh dinh khuynh

- hyy = MC: cao dg dinh khuynh
-e=CD

-hy =p - e: o thé am, dwong, bang 0

o Khi M cao hon C (h,>0): nciu luc do G va P40 nén c6 xu
hudng lam \at tré lai vi tri can ling — vat néi on dinh

o Khi M thap hon C (h,<0): ndiu lyc c6 xu hréng Vit cang
nghiéng thém—> vat ndi khéng 6n dinh

o Khi M tring C (h,=0): vat noi can bang phiém dinh

Th.S Bi Anh Kiét

">
»

DALHOC MO
TP. HO CHI MINH

Th.S Bui Anh Kiét

8/8/2012
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o A S KHOA XAY D UNG & PIEN

CO CHAT LONG
CHUONG 4.

CHAT LONG
TRONG BINH CH UA CHUY EN PONG

o
Théng 03/2012 Th.S BUIANH KI ET

">
»

DALHOC MO
TP. HO CHI MINH

NOI DUNG

1. Khai niém chung
2. Chuyén déng thang ndm ngang c6 gia tbc khéng dbi

3. Chuyén déng quay tron cé van téc goc khong dbi

Th.S Bui Anh Kiét

8/8/2012



e
wasies 1. KHAI NIEM CHUNG

Trang théitinh twong déi: Céc plan ti khdng chuyén dong

twong doi véi nhau nheng c6 chugn dong doi vai qua dat.
Xuét hi¢n khi binh cfira chit long chuyn dong voi gia toc
khbngdoi.
Lyc tac ding vao clat [ong: trong luc, hrc quén tinh.

Xét 2 trrong hop tinh trong d6i cua chit 16ng:
Khi binh chra chugn dong thing theo plrong ngang i
gia toc khéngdoi

Khi binh chra hinh to tron quydéu quanh tac thing dang
cua binh, & toa do gan chit véi binh chra.

Th.S BUi Anh Kiét

A%’ 2. CHUYEN DONG THANG NAM NGANG
S, VOIGIATOC KHONG bOI
Luc tac ding:
Trong luc: G=—-mg
Luc quan tinh: R=—-ma

Cac kc khdi F, , F,, F, tac ding lén ndt don vj khdi lugng,
chiéu 1én céc tac toa do:

’FX:—a:}@

p 0x

1dp

1) 1 F =0==—F/
‘Fz=_9=}@ ’

p 0z éé § éé X

Th.S Bui Anh Kiét

8/8/2012



M%7 2. CHUYEN PONG THANG NAM NGANG
mpssi.  VOI GIA TOC KHONG DOI (TT)

Phrong trinh vi phan nit dang ap:
op . .0p ., . 0p

dp=—dx+—dy+—dz (2

P ox ay Y 0z @

Tu (1) va (2): dp=-padx—pgdz
Tich phéan tatugc:
p=—pax—pgz +C
= E+z+§x =const
Y g
Phrong trinh niit dang ap: z = —gx +C,

Vay: Cac mit dang &p 1a céc rit phing nghiéng 1 gé@ise

v6i mit nam ngang, i tga = a/g
Th.S B{ii Anh Kigt

A%” 2. CHUYEN DONG THANG NAM NGANG
myss. VO GIA TOC KHONG DOI (T7)

TP. HO CHi MINH

Ap st tinh trong ddi tai 1

diém: b 3 .
Ap suit tai M: . TTT= P ]y
Py =—paxy —pgzy + C; SR,
Ap suat tai N: ' U
Py = —paXy — POz + C; S

Do chénh &p sit gira 2diém:
Py — By = — pa(xy — Xyp) - PE(Zy — Zy1)
Vé’l. pM:pO’ XN:XM, ZN—ZM:H—Z—h’:h

= Px=DPptYh

Th.S Bui Anh Kiét

8/8/2012



A%’ 3. CHUYEN BONG QUAY TRON
susss,  CO VAN TOC GOC KHONG DOI

Luc tac ding:

z
(| o
Trong lrc: G= — mg - =
Luc quan tinh li tdm: R= mr ]
Cac ic khoi F, , F,, F,tac ding lén | _————-—__
mot don vi khoi lugng, chéu Ién cac | -
truc toa do: \ R /
— L
Fx Z(DZX :1% \\CKH \rkM)’
p OX \\\g ﬁ)J/
o . _1dp N
(1) Fy Oy =—— Z Nt Zr
p dy I
| X
R, =—9=1@ —
p 0z F

Th.S BUi Anh Kiét

M 3. CHUYEN DONG QUAY TRON
~usie,.  CO VAN TOC GOC KHONG DOl (17)
Phrong trinh vi phan nat dang ap:

op . ., 0P . 0p
dp=—dx+—dy+—dz (2
P 0x ay Y 0z @

Tur (1) va (2): dp=po*xdx+pwZydy-pgdz
Tich phan tatugc:
p=%pw2(><2+y2)-ng+C=%pw2r2-ng+C
2
= P17-9 12 —const
Y <9 . .1
Phrong trinh miit dang ap: Emzr2 -gz=C,

Vay: CAc miit dang &p & cAc rit parabol tron xoay

Th.S Bui Anh Kiét

8/8/2012



AP’ 3. CHUYEN DONG QUAY TRON
sussw,  CO VAN TOC GOC KHONG DOI (17)
Tai mat thoang, p=p khir=0thiz=13 ]
= C=p+pgz vaC =-9z ~ |R
\

Phrong trinh mat tu do:
1
Efﬂzfz =0(z.-z) @

Su phan 1§ ap st \ | j

1 e R
p=> pw’r’ =pgz+(py + pyz;) S A
L P
L h
= p=p,+p| S0 -glz-2)| @ Al
- | e z
T X

T (1)va(2): p=p, +vh

Th.S BUi Anh Kiét

M 3. CHUYEN DONG QUAY TRON
~usie,.  CO VAN TOC GOC KHONG DOl (17)

Truong hop mit thoang tép xac Wi khi troi, nuéc khéng tran
ra ngoai va Au chon goc toa do tai dinh aia parabolic thi:

O ¢ 1 A A 1 2.2 7
- T pP==pwT°—-pgz
Cong thrc tinh ap sat: p 2pco pg o
o7 A
- Phrong trinh mat thoang: 2:2—r2 F ]b
g S A= —|— — L
. a
- Thay ta do A(R,b) rém trén it thoang,t |- — 2 r
ta co:
b= R
29
R |
- Do do: a:E:iRZ
2 4g

Th.S Bui Anh Kiét

8/8/2012
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A

DALHQC MO
TP. HO CHi MINH

12/25/2011

o>
casH

Th.S Bui Anh Kiét

8/8/2012
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o A S KHOA XAY D UNG & PIEN

CO CHAT LONG

CHUONG 6:
CO SO PONG LUC HQC CHAT LONG

o
Théng 08/2012 Th.S BUIANH KI ET

">
»

DALHOC MO
TP. HO CHI MINH

NOI DUNG

1. Gidithiéu phuwong phap nghién ctru

2. Chuyén déng va céc trang thai chuyén déng cta dong
chay

3. Phuwong trinh lién tuc
4. Phwong trinh nang lwong

5. Do déc thuy lwc & dd dbc do ap

Th.S Bui Anh Kiét

8/9/2012



wamies 1. GIOI THIEU PHUONG PHAP NGHIEN CUPU

o binh luit bao toan ki luong trén @ so nay phrong trinh lién
tuc & duoc thiét 1ap.

o binh luat bao toan rang hrong trén © s nay phrong trinh
nang lrong (phrong trinh Bernoulli) § duoc thiét 1ap.

o binh luat bao toandong leong trén © sé nay phrong trinh
cho phép tinhic tac ding sinh ra bi dong chiy s& dugc thiét
lap.

Th.S Bi Anh Kiét

(l/!" 2. CHUYEN DONG VA CAC TRANG THAI
. CHUYEN DONG CUA DONG CHAY

2.1. Hai phwong phap mé t chuyén déng cia chat léng.
2.2. CAc trang thai chuyén déng ciia dong chay.

Th.S Bui Anh Kiét

8/9/2012



A% 2.1, HAI PHUONG PHAP MO TA
o B CHUYEN PONG CUA CHAT LONG

/?(XJ,%Z,T)
A

T (Ko Ye.Zo 1)

Phwong phap Lagrange

Hé toa d6 duoc xac dinh trong khdéng
giaq, chugn dong aia luu chat duoc m@
ta bang Vi tri cia cac phn tr luu chit
theo thyi gian.
Thoi diém t=0: ptan tir lvu chat o vitri
rO(XO’yO’ZO)
Thoi diém t bat ky, phan tr chét luu d6 co Vi tri 1(X, Y, 2)
dugc xacdinh theo v tri bandau va thyi gian t.

A N X =(X0,Y0:Z0, 1)

r=1(r,,t) hay ¢y =(X,,¥,,Z:1)

2=(Xy,Yo,Zg: 1)

Th.S BUi Anh Kiét

A7 2.1. HAl PHUONG PHAP MO TA
. CHUYEN PONG CUA CHAT LONG
Phwong phap Lagrange (tt).
Tai thoi diém diém t bat ky, van téc va gia 6c caa phin tir
[vu chat duoc xacdinh:

— s
u= d_r va a:d_:
dt dt )
_dx _ g
ux _a a'X dtZ
Hozc viét dudi dang: _dy va), -9y
A %= e
dz d’z
u. =— -
2 dt & e
Nhan xét: pheong phap Lagrange duoc Sr dung trongge:

chat long

Th.S Bui Anh Kiét

8/9/2012



8/9/2012

A% 2.1, HAI PHUONG PHAP MO TA

CHUYEN PONG CUA CHAT LONG

Phwong phap Euler:

Trong mbt hé toa do6 xA&c dinh, chugn dong aia lru chit
dugc md & bang van toc cia cac phn ti lvu chat tai moi vi
tri khao séat trong khdng gian theodhgian.

Trong toan teong chit |L_1:U chuyén dong, ta xacdinh duogc
truong cac veat van toc u(M,t) voi cac thanh phn:

u, =u,(x,y,z,t)
u, =u,(X,y,z,)
u, =u,(X,y,z,t)

Nhan xét: phuong phap Euleduoc st dung ong réi déi véi
bai toan ¥ chuyén dong aia chit long aia hru chat.

Th.S BUi Anh Kiét

(Lj’ 2.2. CAC TRANG THAI CHUYEN DONG

TP. HO CHi MINH CUA CHAT LONG

Dong chiy 6n dinh: 1a dong chiy ma céc yu ts chuyn déng
khong bén doi theo thvi gian. Tuc la:

u=u(x,y,z);p=p(x.y.z)

au_ 0;% =0;...

dt dt
Vi du: dong chy ra khoi voi khi muc
nudc bé chra khéng thaydéi = cac yu to
chuyén dong tai moi diém trong long cht
long khodng thayddi theo thyi gian

const

I'H

I

Cha yéu chang ta nghiéntw chuyén dong on dinh cia chit
long.

Th.S Bui Anh Kiét




M7 22 CAC TRANG THAI CHUYEN DONG
ot CUA CHAT LONG
Dong chiay khdng on dinh: 1a dong ckiy ma cac yu t
chuyén dong phe thugc vao thvi gian. Tac la:
u=u(x,y,zut);p=pkx,Yy,zt
du dp

—#0;,— % 0;...
dt dt o
Vi du: dong chiy ra khoi voi khi muc | o
nudc bé chra thaydéi theo thyi gian iﬂ =
= luu toc tai diém A trén lwng nréc < &
giam dan khi muc nuée giam. _h\t}b :

Trong khuén kid mdn hoc, khéng xétdén chuyén dong khéng
6n dinh aia dong chy..

Th.S BUi Anh Kiét

(Lj’ 2.2. CAC TRANG THAI CHUYEN DONG

S, CUA CHAT LONG
Dong chay déu: 1a dong chiy ma arong dé va phrong aia
vect vdn toc 1a khéngdai khi di tir diém nay sangfiém khac
trong chit long.

zl: = 0;3? = 0;3? =0...

Dong chiy dudi tAc ding cia &p sét trong duong dng co

duong kinh khéngddi 1a mét dongdéu, cé tré on dinh haic

khéngon dinh.

Th.S Bui Anh Kiét

8/9/2012



N
wasennn MOT SO KHAI NIEM THPONG DUNG
Quy dao: la duong di cua mdt phan tir chat luu trong khdng
gian theo tki gian.
Puong dong: ladudng congduoc xacdinh tai mot thoi diém
cho turéc, di qua cac phn tr chat long c6 veor luu toc la
nhitng tiep tuyen caa duong ay.

Th.S BUi Anh Kiét

>
M
DALHOC M8

wusaan  MOT SO KHAI NIEM THWONG DUNG
Mt cit uét: la mit cét thang goc \bi
tat ca cacduong dong
Ky hiéu: w (m?)

Chu vi uét; 1a chiéu dai ptin tiép
xUc gitra chat long va thanhan.

Ky hiéu: x (m) Ml cél w6t thing /'
\ /
x =AB+BC+CD x =nd

Th.S Bui Anh Kiét

8/9/2012



D4
M
DAILHOC MO

wasean MOT SO KHAI NIEM THUONG DUNG

Ban kinh thy luc: La ty sb gitra dién tich mit cat u6t wva chu
Vi udt x, ki hiéu: R (m) R=©

X
Luu leong: hrong thé tich cHit long di qua bt mat cit wét nao
dé trong ot don vi thoi gian, ki higu: Q (m?/s)

Q:Iudm

Van tdc trung binh: 4i mot mat cit 1a ti sd luu lwong Qddi véi
dién tichw cua mat cat uét do, ki hiéu: v (m/s)

-
,-Q E—
w s

Th.S BUi Anh Kiét

4
wabeinen 3. PHUPONG TRINH LIEN TUC
Phrong trinh lién tic cia dong nguyénit
Co sb ly thuy ét: &p dingdinh luat bao toan ki luong
Chat long chuyn dong lién uc - Thé tich [A,A] = [B’, B]

Aoy Uy At = dov, Uy Ot = U0, = U,.dov, |

" i B‘
- T _ClUJ. " dowe g e
/ ‘,.r'" \‘.__ S ——caaaall /// ‘ |
Ny AN 1my
7_1:‘753::}1-___"‘—*———,,_ e er_ =
u,dt

Phrong trinh lién tic cho dong chy 6n dinh

IP1U1-d‘91 = Ipzuz-dwz ‘:> p1Vy-0; = 92V2-032|
CO theé viét dugi dang: Q = Q, hay Q = const
Chat long khéng nériugc:

Th.S Bui Anh Kiét

8/9/2012



4
P10 ot :.'tim Vi bu
Vi du 1: Nuéc chay day qua 16ng tron c6 ¢ = 20 cm \bi luu

téc 0,95m/s, 6i sang ndt dng tron khac i d,_ 10 cm. Hay
xacdinh lru tbc caa nrdc trongdng d,

V2
L) Jo T=—o—
d,

Vi du 2: Mot dong chiy duoc chia 1am 2 nhanh. Xai phat ir
diéu kién lién tuc va cho bét luu tdc trung binh trén 3 it cit
bing nhau. Xaatinh c&c dén tich wy, w; néu d& biét cac bru
lwgng Q1, Q2 va din tichw,.

Th.S BUi Anh Kiét

AP 4. PHUONG TRINH NANG LUQNG
S, o (PHUONG TRINH BECNULI)

Thiét 14p PT Becnuli cho dong nguyén é chat 16ng Iy twéng chiy
on dinh.

Co s6 ly thuyét: &p ding dinh luit dong ning
“Sy bién thiéndong ning aia mt khdi lwong nhit dinh khi n6 di
dong trén 1 quanguong, king céng @a luc tac ding 1én kioi luong

do, aing trén quanguwong do”.
Az

As, = u,At
As, = U,At
dQ u,do, = u,dw,

Th.S Bui Anh Kiét

8/9/2012



AP 4. PHUONG TRINH NANG LUQNG
ol (PHUWONG TRINH BECNULI)

Thiét 1ap PT Becnuli cho dong nguyén é chit léng ly twéng chay
on dinh (tt).
Trong thyi gian At, s bién thiéndong ning aia doan dong
nguyén & dang xét = h{u 5 dong ning aaa khu ava c

2 2 2 _ .2
sa, = proQuedf —pomi i - mom [ETJ

Céng dia ngai luvc gdm cbng @a trong long khéi chit
long khu a di chugn 1 do cao (z—z,) dé di dén khu ¢ va
cobng @a ap luc thw déng sinh ra i P1 (hrdng thing goc
vao mit cit 1-1) va P2 (leéng thing goc vao nit cit 2-2)
A, =yldo, (As [(z,-2z,)=y[dQlAtl(z, - Z,)
Axrp =R I[As —P[As, =p, o, U, (At -p, o, U, At

=dQUp, —p,) At

Th.S BUi Anh Kiét

(5’ 4. PHUPONG TRINH NANG LUONG
(PHUONG TRINH BECNULLI)

Thiét 1ap PT Becnuli cho dong nguyén é chét léng ly twéng chay
on dinh (tt).
Ap dung phrong trinhdong ring
Ad, =Aq +Auqgp

2_ .2
= éQOt [EUZ—ZUIJ =y [AQLAt [Gzl _Zz)+dQ[Gp1 - pZ)DXt

i Dutng ning
2 2 R [N
- —2 _ "1 — (Zl_zz)+(&—&) / . T Py
Pudng cét i
Zg 29 Y Y nude do dp n ar
2 2 Py
P, Zl+&+izz +&+ﬁ HStatlc

v 29 ° v 29 %P
g il Mii chuin

Piém dirng

8/9/2012



8/9/2012

AP 4. PHUONG TRINH NANG LUQNG

DAILHOC MO

(PHUONG TRINH BECNULI)

PT Becnuli cho dong nguyé&n é chat |6ng thuc chay 6n dinh (tt)
Co so ly thuyét:

2
Chitléng thec:  z+P +;— # const ma gam doc theo chéu chay
Y 49

Chat long thre chuyén dong tr mat cit 1-1 dén mit cit 2-2
2

vy 29 ° v 29 2
Goi h,,: phan nang luong b titu=>z, + P14+ YL =7 P2 Yoy
Y

29 Y 29
2
Goi H=z+2+Y = const thi moi m/c 2-2 phia sau m/c 1-#éu
co: v 29
p u
z+—+—+h, =H =const
Y 29

Th.S BUi Anh Kiét

AP 4. PHUONG TRINH NANG LUQNG

S, o (PHUONG TRINH BECNULI)
PT Becnuli ciia toan dong chit | éng thuc chay 6n dinh

Thiét 1ap phrong trinh “2_;2 ‘;\Pﬂgﬂang hy

. i -t
v: luu tdc trung binh ol |, Do, , o

LA A - A - T Toan dong chay T —

a: hé sb sita chiradong ning am Ding nguyén .

h,: ton thit cot nuéc cia 2| TP F,L 7
doan dong cldy dang xét " et 1O ZO

2 2

— |z, P OV z, + P2 OVo hoio
Y 29 Yy 29

PT Becnuli khi c6 may bm haic tuabin:

2 2

Z; + P O Hg —H: =2, e N2
Y 29 Y 29

Hg: ning luong may tom cung @p cho ndt don vi trong hrgng chit long (m)

H+: nang hrong tuabin iy di tir mot don v trong hrgng chit long (m)

Th.S Bui Anh Kiét

10



AP 4. PHUONG TRINH NANG LUQNG
ot (PHUONG TRINH BECNULI)
PT Becnuli cia toan dong cHit |éng thwc chay 6n dinh (tt)
Diéu kién &p ding: dong chy can thaa man 5diéu kién
Dong chiy 6n dinh

o

o Luc khéi chi 1a trong hec

o

Chat long khéng néritugc

o

Dong chiy phai 1a d6i dan (duong dong qua it cit 1-1
va 2-2 phii thing, song song)
Luu legng khéngddi doc theo dong chy

o

Th.S BUi Anh Kiét

AP 4. PHUONG TRINH NANG LUQNG
S, o (PHUONG TRINH BECNULI)

Y nghia ning lwgng ciia PT Becnuli:
2

u
z +£ +— =const
y 29
S -
\Vining ' Ap ning

Théning == Pongning == Co niing

Chit léng ly twéng:
Trén fit ca cac niit cat udt cia dong nguyéndtchat long Ii twong,
co nang don vi cia chat 16ng la mt hang .

Chét léng thuc:
Trén fit ca cac mit cat uot cua dong nguyéndtchit long thugfGe:
nang don vi caa chat |6ng giam di doc theo phrong chay

Th.S Bui Anh Kiét

8/9/2012
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A7 4. PHUONG TRINH NANG LUQNG

Tp°331%fxzn (PHUONG TRINH BECNULI)
Y nghia thuy lwc cia PT Becnuli:
2
u
V4 +£ +— =const
29
Cotnwoc  Cot nwéc Cot nuéc
vi tri ap suat lwu toc

Chit léng ly twéng:

Déi v6i méi don vi trong hrgng chit long trén 1 dong nguyen@'da

biét, tong & 3 oot nuorc adt nudc Vi tri, cot nudc ap sdt va ot
nudce leu toe 1a hing £

Th.S Bi Anh Kiét

AP 4. PHUONG TRINH NANG LUQNG

TP, RO ori MINB (PHUONG TRINH BECNULLI)
Y nghia thuy luc cia PT Becnuli (tt)

0 Ay Duéng niing By o

u% Budng cht nube do

Aq

4

Mt chudn

0 o]

K ét luan: Khi cot nuéc vi tri z khdngddi, & noi nao eu toc nho thi

ap sut thuy dong lon, & noi nao leu toc 16n thi ap sét thuy dong
nho

Th.S Bui Anh Kiét

8/9/2012
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.4
s 5. PO DOC THUY LUC & PO DOC PO AP

Do doc thuy lwc

Lﬂa ty s0 ha thap cia duong e =~ = Pl g hw

tong ot nuéc trc duong # ﬂuongco,nm R i 7
< Ao gsoan s ; 5 o

ning d6i véi do dai aiadoan & o f;c?oap PEg
A A A A 4 oan dong chay e ]

dong nguyénd trén do thuc X Dong nguyen 16 1
[N A A 2

hién do ha thap A +
A , z u

Ky hiéu: J 1 {A_

0 ©" 9ldw, y2 g

Khi dudng t6ng ot nudc 1adudong cong
_dH_ d p. u’)_ dhlW
= - |z+E4 7 =

d dil" y 2g9) i

Khi dudng tng ot nudc laduong thing

o

J=
|

Th.S BUi Anh Kiét

e | |
wamimes 5. DO DOC THUY LUC & PO DOC PO AP

Pj doc do ap [
Do dbc duong do ap trc do doc
duong thé niang 1a 1 s6 do thap
xudng haic Ién cao éa duong
do ap ddi véi do dai aia dong
nguyén 6 trén do thyc hién sr H
ha thap haic dang caaté

d(z+pJ
U -

p
Truong hop dic biét, khi dién tich mit cit uét dw = const, &c la
luu toc u va &t nudc leu toc L/2g khéngdoi doc theo dong chy,
thiJ'=Jp’

Th.S Bui Anh Kiét

8/9/2012
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b4
D

DALHOC MO
TP. HO CHI MINH

CONG SUAT

o Cong sét: P=yQH

Don vi: watt (W)

[wat]= [mﬁﬂ”‘?}[m] _ {N_ﬂ

bon vi khac: maic

yQH

Ma lyc = —36

Th.S BUi Anh Kigt

1>
»

DALHOC M&
TP. HO CHi MINH

Th.S BUi Anh Kigt

8/9/2012
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i | bd
»

o A S KHOA XAY D UNG & PIEN

CO CHAT LONG

CHUONG 7:
DONG CHAY TRONG ONG

o
Théng 08/2012 Th.S BUIANH KI ET

">
»

DALHOC MO
TP. HO CHI MINH

NOI DUNG

o Sb Reynolds va céc trang thai dong chay
o Cac dang méat nang cta dong chay trong éng

o Heé sb toén that

Th.S Bui Anh Kiét
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8/17/2012

A%’ SO REYNOLDS VA
DALHQC M&

Samesss,  CAC TRANG THAI DONG CHAY

o Ton thit cot nudc h, dugce chia lam 2 dng: ton thdt doc diong hy
vaton that cuc bg h,.

hw :Zhd +th(m)

=

Sinh ra trén toan ® Sinh ra &i nhitng vi tri ma
chiéu dai dong chy dong chiy bi thaydoi dot ngot

o Nguyén nhan gay rah thit: do ma sat gia cac phn ti (do sic ma
séat trong sinh ra). Céng dad ma sat chn hoa thanh niét niang.

Th.S Bi Anh Kiét

N
DALHOC M&

TP. HO CHi MINH Sé REYNOLDS

o Sb Reynolds

du dn
Re = Luc quan tinh _ paW _ aW
Luc ma sat nhit du g S
u
dn
Re:&
V

« V:van toc trung binh nat cat.
« v: hé sb nhot dong hoc
« L: dai luong chiu dai
o Dong chiy quadng tron c6 ap: L =Dudng kinhéng D
o Dong chiy quadng khdng ap, kénhih: L = Ban kinh thy lyc R

Th.S Bui Anh Kiét




N
wasminan  CAC TRANG THAI DONG CHAY
Céc trang thai dong chay:
R&qusi R&ren
Chay tang Chay phan giéi Chay rdi
Trang thai chiy tang: cac pln tir chat long chuyn dong theo
nhirng l6p khéng xao %n vao nhau

Trang thai chiy rdi: cac phin tir chat long chuyn dong vé tt tu,
hon loan.

. V.D
o Véi ong tronduong kinh D: R, = 2000

V.R
o Vé&i m/cudt co ban kinh thy luc R: Rggusi = V 580

Th.S Bui Anh Kiét

AP’ S6 REYNOLDS VA
e mines CAC TRANG THAI DONG CHAY

Phrong trinh @ ban cia dong cht l6ng chiy déu:
T hy R
yR L
Vi dong chiy déu, ton that cot
nudc chi la ton that doc duong, ti

r
A

sd: Na — 5 chinh 1adé déc thuy luc.
L

7 X Ve r " z
PT o ban co tre viet: |1, = VJE Méit chuén

g

=

!

To Ung sut tiép ti I& bac nhit theo r
== | r r
- — (et U 1V

Th.S Bui Anh Kiét
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b4
Lamens  CAC TRANG THAI DONG CHAY
bic diém ciaa trang thai chay tang: =
N .__ du T —
ewton:t=—-py— q = [ro
PTCB: TZY—JI’ _rL 7
2 u
_lu%:Y_Jr N du:—y\]Ldr U max
dr 2 2u

r.2

2
—— u=-y—+C Tair=rytacéu=0— C=)d-0
4 au

u= 7'_‘](r02 —r2) —— Luu toc phan 16 c6 cang Parabol

4 5
: ] J r

Tair =ryta co U=t Umax =Y—F02 U= Upax 1_[—j
4“. ro
Th.S Biii Anh Kiét
>
M

wamines CAC TRANG THAI DONG CHAY

Pic diém cua trang thai chay tang: =V

Newton: t = —,u%
dr

PTCB: rzlz‘]r rl /

r
-yU—=-—r —— du=—yJ—dr
'udr 2 ! 2u

r? . . r2

——u=-yJ—+C Tair=rgtacéu=0—— C=)3->

4u 4u

2
—— Luu téc phan b: u =Z—‘](ro2 - r2)= umaxll{Lj ]
1
1

’ 1 W 2
A 3 V==Up,=—=|-—d
—— Luu toc trung binh o max 2[16# j

Th.S Bui Anh Kiét
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b4
Lamens  CAC TRANG THAI DONG CHAY
bic diém cia trang thai chay rdi:
Luu toc va &p sht tai ting diém thayddi lién tuc theo thi gian

(hién twong much dgng) Uy

ux (t) = Uy + UIX AAWAVMA' PN V\J‘L;\FAVA‘VAV A

U |_
-|: -LLuutécrmchdéng -#-}Ux x

Luu toc trung binh
Luu toc tac thoi

T

JELAVERRSE N, .

Th.S BUi Anh Kiét

4
wamines CAC TRANG THAI DONG CHAY

Pic diém cua trang thai chay réi (tt): y
Ung stit ma satr duoc tao ra byi 2 yéu to: tinh
nhot va ar chuyen dong hn loan cia cac phn
tu chat long gay ra.

dy

Cong thrc Newton <———,_ —:—> Cong thrc Prandtl
! V

Ung siit do ma sat nét. Ung suit do ma séatéi.
Trong chugn dong roi, yeu y: k/c tir thanhéng dén
6 nay anh hrong khong 16p chit long dang xét
dang k¢, co thé bé qua.

o L db /o du)
T= Ting T Tré —g,?y+pl @ 7 U

|: chiéu dai x4o tén

Th.S Bui Anh Kiét
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A
~ameexs,  CAC TRANG THAI DONG CHAY

Dic diém cia trang thai chay rdi (it)

Theo thi nghm caa Nikudrase, cliu dai (
xao tion | trongong: v y .
I=ky(1—yJ O ==
ry i —
o Véik: hang & Karman (k=0.4) A LI = o -
Néu xemr ti 1& tuyén tinh Wi r: 1= To(l_:/j 0
° \ y =(1_TJ
Thay vao (1) tatuoc: o To
2
du du T, 1
ooy (B oy =Tl
’ dy Yoy Vp ky

Th.S BUi Anh Kiét

4
wamines CAC TRANG THAI DONG CHAY

bic diém cua trang thai chay réi (tt)

Pit:u’ = \/E (van téc ma sét, m/s) y U
Khi d6: ' " Eu
d N U* d I F—
u_u 5 qu=t 9% ——A 1.
dy ky k'y 5 %

— u:u?Ln(y)+C(2)
Tai tamdng: y = I, U = Ypay dodo: C=u,_, 4 Ln(r,)

ST
Khide: T kLr{yJ

== Nhan xét: phan b l«u téc trong tneong hop chiy réi tuan
theo qui luit logarit

Th.S Bui Anh Kiét
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A
~ameexs,  CAC TRANG THAI DONG CHAY

Dic diém cia trang thai chay rdi (it) —
Lp mong chiy tang: || hip mone
Lép chit long & sat thanhdng lalép ———
mong chiy tang. — R

i

Thanh ton thuy luc: (3, > A) \_ T g
- Dong chiy réi khong ¢ tac dng qua i truc tiép voi bé
mat thanhong.

- Ton that doc duong khoéng ph thugc vaodé nham @a
thanhéng.

A2
Chidu cao md nham

Th.S BUi Anh Kiét

4
wamines CAC TRANG THAI DONG CHAY

bic diém cua trang thai chay réi (tt)
Thanh nham thyluc: (8, <A)
- O séat thanhong, cac &p chit Iong phii udn khicdé vuot qua
cac \i tri gho ghé caa mb nham.
- Céc nd nham lam ing ma sét dong ely. Dong chiy réi trong
thanhong nham sinh radh that doc duong.

e — — e
s ' (_" " ‘.

5, Lézp mkéng

chay tAng

e

Chigu cao mo nham

Th.S Bui Anh Kiét
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P> CAC DANG MAT NANG CUA
. DONG CHAY TRONG ONG

Ton that doc dwong: - A=f(Re A/D): hé s5 tén thit

2 A A z '
Cong thrc Darcy: h, = xLV_ - A: hé sb nham tuyt doi
D2g (chiéu cao nd nham)
X&c dinh h¢ sb ton that A

o Dong chiy ting: x:%
€

o Dong chiy roi:
Roi thanh tron thw lirc: 2300 < Re < 19
0.316

Theo Blasius:A = RO

Theo Prandtl-Nicuradse:

L _oig(Revi)-0.8 (voi: 5000 < Re < 3.10)

NG

Th.S Bi Anh Kiét

AP”  CAC DANG MAT NANG CUA
A DONG CHAY TRONG ONG

Roi thanh nham thuluc: (Re >10)

1 A 2.51
Theo Colebrook; — = -2|g —— +-5==
I 9{3.710 Rev\ }

Roi hoan toan nham thilic: ( Re> 4.16)
(khu grc cin binh phrong)

Theo Prandtl-Nicuradse\/;% = 2Ig(i) +1.14= 2Ig(3.71%)

Theo Chezy = % > C= \/iig - hé sb ChezyC= 1 RY®
n

VéiJ=hj/L > V:\/%\/E]:C\/EJ — Cong thic Chezy

Luu lrgng: Q=CAVRI=K+J

Th.S Bui Anh Kiét

8/17/2012



AP’ CAC DANG MAT NANG CUA

DALHOC MO
TP. HO CHi MINH

DONG CHAY TRONG ONG

Roi hoan toan nham thilyc (it):

Hé sb Chezy tinh theo cong it Manning: C = LR
n
(n: ¢ s6 nhém, tra Bng)

Néu tinh C theo céng tirc Manning thi:K =%R”3A

, . 23 2
- Vi ong tron: K :1('3) D
n\4 4

Tur cbng thrc tinh kru lrong:
o=ki=k % 5 =@

Chu v Cong thiic Manning chi diing cho dong cliy rdi

thanh hoan toan nham.

Th.S Bui Anh Kiét

AP’ CAC DANG MAT NANG CUA

" N - <
10 BRI DONG CHAY TRONG ONG
o eyl B3 TH MOODY
0.1 Klan Khu chdy ril
009 Xhiy ting | thanh nhém Kl cheky ol feinh nhim hodn todn {shu st cin binh phremg)
008 =5 =
i
0.07 0.05
H 8 0.04
0.08 [ s 003
\
0.06 i} 002
SE= 0.015
0.04 \ = 0.01
A | SEETTNn 0008
] 0.009
0.03 'omﬂm
0.025 o
002 f = 0.001
e S oo
I 0.0064
005 Kip chéy 1o} T
ik St TNy 0.0002
e - 0.0001
. > s o.00008
0.008) : i
2008 HHHH — T 0.00001
N 2 3as 7 2 34T 2 3A5 T 2 3457 2 3457
w0 w|o* x{0° «0° x|’ xqo®
Re=pVDip. Log(Re)
4 3

Th.S Bui Anh Kiét
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A7 CAC DANG MAT NANG CUA

T,:’::.*;‘:::::m DONG CHAY TRONG ONG

Tén thét cuc bé: .
Theo cong tiic thuc nghiém Weisbachh, =¢; —
e 29
& hé so ton that cuc b
V: van téc dong cly tai vi tri sau khi >y ra ©n thit

2

V.
o M¢& rongdot ngot: hc=§57; | |
& :[“’2 —1J2 4_|°" |
©; |
+

o O miéng vao @aong:h. = Y;Cfg = =

Mép vao sic anh £.=05

Th.S Bi Anh Kiét

AP”  CAC DANG MAT NANG CUA

g =1 =

Vi
wy/w, | 0.01 cm:

¢ Tow o [walowow] |

a (°C)

5 DONG CHAY TRONG ONG
Tén thit cuc bé: ——
, - -
o O miéng ra @iadng: h, =& —= e
29 e — W0

V2
o Thu hep dot ngot: h. :ic?zg | |
|

V2

2
—-———»

2
o Ch3 ubn cong aadng: h, =&, \N
29 N —

~— D

30 40 50 60 70 80 90
e (o [ [0 o5 [0 05 |10

Th.S Bui Anh Kiét
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AP’ CAC DANG MAT NANG CUA

. DONG CHAY TRONG ONG
o Tén thét cuc bd: _
V2 —
h, = Vi v,
o Ongloe hinhnén: h, =& —% 29 e I
2 x
g, =k[°°2_1] o (°C) 30

" foss[ose oarlvis[osr

2

o Thu hep hinh nénh, =¢,—% Ve
9

wy/w, | 0.01
¢ s [a [os [aso [ oa
V2
he =& ——

o Ubdn tron: 20 a

Th.S Bui Anh Kiét

">
D

DALHOC M&
TP. HO CHi MINH

Th.S Bui Anh Kiét

8/17/2012
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w>
»

o A S KHOA XAY D UNG & PIEN

CO CHAT LONG

CHUONG 9:

o PO PAC DONG CHAY

o
Théng 08/2012 Th.S BUIANH KI ET

">
»

DALHOC MO
TP. HO CHI MINH

NOI DUNG

|, Khai niém chung vé do dac dong chay
. Do van tbc bang 6ng do Pitot
lIl. Do lwu lwong bang bng Venturi

IV. Dong chay qua 16 va voi

Th.S Bui Anh Kiét
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(]
(f . R -
eagroend. 1. KHAI NI EM CHUNG VE PO BDAC DONG CHAY

TP. HO CHi MINH

Nguyén ly hat dong: w si ly thuyét cua phrong trinh
Bernoulli
Do van toc dong cly duoc thuc hién véi dng do Pitot.

Do luu lwong dong chly dugc thec hién voi éng Venturi va
cac thét bi khac c6 cung nguyén ly bdong.

Th.S BUi Anh Kigt

N S ‘
S5t 11 DO LWU TOC BANG ONG DO PITOT

Viét phuong trinh Bernoulli cho 2 m/c 1-1 va m/c 2-2
(khdng xétden ton that cot nudce):

u? Ay P N
_1+&+/Zi:_"2_+&+/22/ hr
29y 29 y - MU
ui _p,_P,
— ST T 1)
29 y vy 1]l 2|
Ap dung phrong trinh thy tinh hoc: | u - 2

%+/Z/1ﬂ:p7M+ZM (2) Mat chuén
A 1] ]
Zez/=fez, @)

(@) P _Pi_, _, _p
Y0

Th.S Bui Anh Kiét
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>
g i N ) R
S 11, DO LUU TOC BANG ONG DO PITOT (tt)

Thay (4) vao (1):
2
Soh s |u,=/2gh
29
HE SO VAN TOC
Hé sd van toc ¢ la ti s giita van toc thyc cia dong chy trén mit cat

thing goc i dong chiy va van toc ly tuong khi khéng xéidén anh
huong ala ma sét.

<

¢:

2gh

Th.S BUi Anh Kiét

M -
wenan 1. DO LUWU LWONG BANG ONG VENTURI

M3t chuén

Viét phuong trinh Bernoulli cho 2 rit cit 1-1 va 2-2:

a'lVl2 + P +Z’1/ﬂ= a'2V22 + P, N le/ﬂ
29 v~ 29 v - ]

Th.S BUi Anh Kiét
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TP. HO CHi MINH

>
A

DALHOC MG
TP. HO CHi MINH

I1l. PO LU LUONG BANG ONG VENTURI (tt)
Ap dung phrong trinh thy tinh hoc:

&+Z/ﬂ:p_A+z

~1 A

v — BPogz)=n @
Poypr=Pe s Yo

y

Yy
(1)&(2) QZ( 1

1 nD? 29
_—] —— :h <> fd 1 \/H
2g| AZ AfJ Q= \ (D,/D,)* -1

2

bit: #:nDl 29
ab 4 \(D,/D,)" -1

Suyra: Q=p+h

Néu ké dén ton thit h,, gira m/c 1-1 va 2-2: Q= k.u~/h

(V6i k < 1: hé s6 6ng Ventury)

Th.S Bui Anh Kiét

>
M
DALHOC M8

IV. DONG CHAY QUA LO VA VOI
IV.1. DONG CHAY QUALO

Ap dung phrong trinh riing hrgng cho m/c 1-1 va m/c coep C-C:
a.V¢ +&1 = a..Ve +EC-1 !

2 h Y

; Zc TNic 2g

29 v 29 v b1
a.V?

— Hy=—S—"F+h ¢ Ho

H
Tén that nang hrong chi yéu ton that qua b:

iC
- [Matchuan. [:\h
A
2 N
hic = gcﬁ ¢
29

— Van tbc qua b tai m/c co hep:

1
Ve = ~/29H
© =\ arag V29

Th.S BUi Anh Kiét

8/23/2012



N
mpssss. V. DONG CHAY QUA LO VA VOI (tt)

IV.1. DONG CHAY QUALO
1
G‘C+Ec

— |V =¢./20H,

Luu lugng qua d: Q=¢.A_ .,/2gH,

bit: | = lahé so luu téc (¢ < 1)

(Ac: tiét dién mit cit co hep)

Néu he sd co h@p:a=i — A=A
A

Dit:[L=&] - h¢ 6 luu lwgng
— Luulugng quad: |Q= A /2gH,

Th.S BUi Anh Kigt
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DALHOC M& V. DONG CHAY QUA Lo VA VOI (tt)

TP. HO CHi MINH

IV.2. DONG CHAY QUA VOI
Ap dung phrong trinh ring rong cho m/c co bp C-C va m/c 2-2:
2
2 K 2 7l K ey
ac-Ve +Pc +Z =%V, -ﬁ,& +27, 1 ——r—zvg—&:—— 1
29 v 29 v/

— Pc_ oa,Vy _acVe <0 Ho '
Yy 20 2¢9 -
- 7 . 7 N , 4 }C
—> Ap suat tai mat cat C-C la ap sat | Matychuéng ﬁE;A»
chan khong. C 5 :

Van téc qua voi :

- 1 Pc | - Pc
Vewr = (29 Ho=—= | =¢,/29 H,——~
| \/ac+<:\/ o{n-t) ¢\/ o{n-t)

Néu voi va b c6 cungduong kinh, cting b s6 co hep, ta co:
Luu lwong qua voi bn hen lwu luweng qua 1o.

Th.S BUi Anh Kiét
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CO CHAT LONG

CHUONG 11.
L UC GAY RA B Ol CHUY EN PONG

®
Thang 06/2012 Th.S BUIANH KI ET
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DAL HOC M3
TP. HO CHI MINH.

NOI DUNG

Gi¢i thiéu phwong phap nghién ctru
Nguyén ly xung — déng luvgng
Phwong trinh dong lwong

Hé sb slra chiva dong lwong

a M 0D Pe

Nuwéc va

Th.S Bi Anh Kiét
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ek 1. GO THIEU PHWPONG PHAP NGHIEN CcUrU

Luc gay ra bi chat long chuyn dong duoc tng dung trong
phan tich va ttit ké cac lai thiét bj nhu: bom, tourbine, tau
thuy, va nhu thiét bi thuy luc khac. Nu chi sir dung nguyén
ly dong ning € khéng gai quyét duoc phan 16n cac dng bai
toan néu trén.

Su bé sung phrong trinhdong hrong vao nghién eu dé giai
giai quyét loai cac bai toan dng nay la 4t can thiét.

Th.S Bui Anh Kiét

Jfl)
s 2. NGUYEN LY XUNG — PONG LUONG

binh luat dong hrong:
Dao ham dgng lweng aia mét vit thé déi véi thoi gian
bang tong ngagi luc tac dung 1€n \it.
dK _ d(mu -
= ( ) = Z F
dt dt

—_—

Trongdd: K - Vecto dong huong
m - Khéi lugng
U - Van téc vat thé

t - Thoi gian

Th.S BUi Anh Kiét
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LS. 3. PHWONG TRINH DONG LUONG

dinh:

S

—pa,Q,V, —pay,QV, = Z F

S T A

o Xét thé tich kiém soat Ia it doan dong cliy, chuyén dong on

Luc khéi: trong lwong,..

ra

bong lrong bong rong

vao

Tong hec

Luc mat: lyc ma séat
(Fr9); phan luc (N)
vubng goc,t thanh &n

t/d vaodoan dong chy,..

Th.S Bui Anh Kiét
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L3S 3. PHWONG TRINH DONG LUONG

Chuy

o Chat long khéng nérdugc > Q= Q,=Q

pPQ(0g,V, — 0, V) = Z F

- Hai lyc F,va N théng tlrong gom chung thanh éb luc R
goi la phdan luc cua thanh in tdc ding vaodogn dong clay.
- Theo plrong ram ngang, &c trong trierong G b triét tiéu.

Th.S Bi Anh Kiét
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waeiia 4. HE SO SWA CHUA BONG LUONG

Qp1, Ao, - 1ahe sO sira chiradong hrong

2
o= [[[ 3] an
A
Vi chuyén dong tang trongdng: a, = 133
va vsi chuyén dong 1i: a, = (LO1+107)

Th.S Bui Anh Kiét

A%’ AP DUNG P.T DPONG LUQNG CHO DOAN
e, DONG CHAY CO NHIEU M/C RA VA M/C VAO

N L N Ap lyc p ludn
>4V huong vao mic A
p, 3 P,
0

aOZPQraVra - GOZvaéonao = Z F= (Z I:m + Z Fs)
) [ [
Su bién thiéndong hrong Luc khdi | | Luc mat
Th.S Bui Anh Kiét
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A% AP DUNG P.T DONG LUQNG CHO POAN
wasenn DONG CHAY CO NHIEU M/C RA VA M/C VAO

or@V, 000 Q V- QV 00 @V )=( G+ 3P 4R
Chiéu lén phrong truc Ox: B

22:(>c0iniVi cos(V,,0x) - 241(>c0iniVi cos(V,,0x) =

B - =O+Z4:Pi.A cosP,0x +R,
Chiéu 1én phrong tuc Ox: -

iaoiniVi cos(V,,0y) - 24: a,pQ,V, cos{,,0y) =

- - :G+24:Pi.A cosP,0y) +R,

=

Th.S Bui Anh Kiét

(5)

masennmn 5. NUPO'C VA
Khi van téc (cing 1a lru lwong) trongduong dng cé ap thay
doi dot ngot (déng nhanh hac mo vandot ngot) s& dan dén ap
luc nudc trongduong ong dot ngot tang 1én hac giam di va
lan truyén trongduongong.—— Hién tweng nwdc va
Nguyén nhan & ly caa hién tuong nxéc va: ec quan tinh ga
khoi nuac chuyen dong trongong.
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(5) '
waseman 5. NUOC VA

Pha nwdc va thoi gian dé séng ap sit truyén di va phan xa
tro lai

Voi:
L: chiéu daiduong éng (m)

c: van téc truyén song (m/s,

Sw gia tidng ap suit cia nwéc va:

dp= pcdVv| Hoic [dh=——

dh: sr thayddi &p stit, do bang et chat 1ong (m)

Th.S Bui Anh Kiét

(5) ’
masenn 5. NUWOC VA

Vin téc truyén séng nedc va

o] ™

Véi: Eg, E: moduledan hi cua chit long, aiaduong dng (N/n?)
D: duong kinh trong éaduong éng (m)
t: chiéu day @adng (m)
p: khdi luong riéng cht long (kg/n®)

. . . E
Néu duong ong tuyét déi cang:|c = [—2
= )
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