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Noi dung can ndam
o Céc cich md t3, phan loai dong luu chit
o Luu luong va cac yéu tb lién quan
o Anh hudng clia d6 nhét, sbé Reynolds
o Phuong trinh lién tuc
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ta déng luu Chét phuong phdp

Khéng khao sat tirng PHAN TU luu chét,
khdo sat tiing PHAN TU hodc mét phan/ ca dong luu chit:
o mb t3 chuyén déng cha tiing phan ti: pp Lagrange,
o md td chuyén déng tai timg vi tri trong dong luu chit: pp Euler,
mb ta theo khéng gian + thai gian:
V =f(x,y,z,t), V =f(s,t), V(u, v, w)
phan loai theo su thay déi clia van tbc theo khéng gian va thai gian
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Mo ta déng luu Chét phan logi

Theo khong gian: Theo thai gian:
o Dong o Dong
o 1 chidu: V = f(1D, t) o 8n dinh:V = f(s, t) hay
o 2 chidu:V = (2D, t) oV /ot =0
o 3 chiéuV = f(3D, t) o khéng 8n dinh:V = f(s, —)
o Dbng: hay 0V/ot # 0

o déu: V = const
o khong déu: V # const
doc theo dudng dong

Ban ludn: dong chay trong dudng 8ng 13 dong miy chiéu? déu? &n dinh?
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Mo ta dong luu chat: gia téc

Téng quat: V = f(x,y, z, t), gia toc:
dV 9V 9V oV oV

i(t)= — = = ‘U FVv— W
(t) dt ot 0x Oy 0z
M~ -~ -~ )
cuc bo dbi luu
u u u u
0% v 0% v o4 v 0 v
a
x w w w w
a = +u +v +w
Y ot 0x oy 0z
az
Ban luan
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Mo ta déng luu chat: duong dong- ong dong

Vector van tbc tiép tuyén dudng

dong,

.
dy _v o, dx _ dy ggégmd(‘)dn\g: c6 b& m3t 13 nhiing
dx — u’ u v g dong.

phuong trinh dudng dong
Ban luan:

o Dudng ddng cé thay déi theo thsi gian?

o Dudng dong= quy dao?

o Tinh chit cta dng dong, vi du vé éng dong?
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Mo ta déng luu chat: chuyén dong & bién dang

Element at 7, Element at 1, + &1
J“ “‘ T ! | S | .
J‘ \‘ | } } /” J’
| | | I i | ‘ / /
4 = | |+ o | + / /
- | IR | | | / |
] - -
General Translation Linear Rotation Angular
motion deformation deformation
Bién dang thang: 4 gradient van toc
Tinh tién: V = const.¥x, y, z 7 du/dx # 0, or
thang # 0: {dv/dy # 0, or
T
: ! ow/dz # 0
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Mo ta déng luu chat: chuyén dong & bién dang

bién dang g6c- quay: dao ham chéo # 0

u

ay 5,\"] ot SB
" wop = lim —
’”gv,v‘s"' ‘;_l 08 50 Ot
B/
sy ol | (9u/dy) 6y 8t du
. / P tansﬁzaﬁ=T=$
u V+%5Y | -~ \«)a B i[%ﬁ)&t
o 8x A o 8x
@ ®) [ (3u/ay) &t u
. da wop = lim|——(—| =—
wos = lim 810 ot dy
510 Ot
/ox) dx &t Jv
tan da =~ b = # =

v g chiéu duong: «—~ @,
&x dx

1 (&’v 6u)
Wy == —— —
27 2\ox 0
(av/ox) 8t Y

%] 2
=lim|——( | =——
@ou 510 ot ax



ou ov

o khi — = ———: khéng bién dang géc, chi quay.
oy ox
0 0 .
o khi 24 - 2. khdng quay, chi bién dang géc.
dy  0Ox
o khéc: vira quay, vira bién dang géc.
trong 3D:
1 _
1 /0v du o hayd=-VxV
wz=3\ox Ty 2
Y o dong khong quay:
1 /0w ov
wx_(_> w; =0w, =0w, =0, hay
AR “=0
u w _— - -
wy_2<6z_(?x> néi #: VxV=rotV=0

=dong thé
Ban ludn: voi rong: quay hay khéng quay?
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Anh hué’ng cua do nhdt: chay ting hay chiy réi?

Ban ludn: chay ting? chay rbi? yéu t& dnh hudng? du doan? cai ndo lgi hon?
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Reynolds experiment

1  Transitional region it
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Viscous Force v
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Pipe flows:
o V': average velocity
o L =D: diameter
o Re. ~ 2300
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Luu lu’o’ng mdat cdt, dien tich, & chu vi wdt; ban kinh thiy luc

® Mat cit udt: mit cit ngang dong, L moi dudng dong,
o |3 m3t phdng, néu dudng dong ||
o 13 mit cong, néu cic dudng dong KHONG ||
® Dién tich ust A: dién tich clia mit cit udt
@ Chu vi udt P: chu vi m3t cit uét, tiép xdc thanh rin
@ Bdn kinh thiy luc Ry: ti sb dién tich uét/ chu vi uét

A
R, = =
"T P
Ban luan:
Ban kinh thay luc LON hay e tdt hon
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Luu lugng thé tich, khéi lugng

thé tich )
® Luu lugng: lugng /e' ' luu chat di qua A trong mét thdi
khoi lugng
gian don vi
® LL thé tich:
dv -dA - dt
dQZWZUT:UdA nén Q:JAUdA

@ LL khbi luong:

pdY  pu-dA-dt

dQm =
Q dt dt

= pu.dA nén Qny = J pu.dA
A

® van tbc trung binh trén A: |V =

Q
A

Ban ludn: 4 va dA, V va A?
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Phuong trinh lién tuc: bio toan khéi higng

©

sys: khdi luu chit dang xét,
cv: thé tich kiém kiém soat (cb dinh)
o tai thoi diém t: Mgs(t) = My, (t)

©

o tai thoi diém t + dt: / >
Mgys(t + dt) = Mg, (t + dt) + My — M, /
AL Msys DMCV MII MI
vay: = M A
Dt Dt dt dt
— —— =
, aMCV mera Qm—VéO
c6 dinh—=
ot
hay:
DMys @ vio—

— dv+f V-7 dA
Dt ot cvp csp {ra—l—



Phuong trinh lién tuc: bio toan khéi higng

a \ 7 >4 —
ELVpdV—i-LSpV-ndA =0
dp  d(pu)  d(pv)  d(pw)

at e T o T e =0
op -

_ . V:

or, at+v p 0

4p dung cho dong: a) 8n dinh- khéng 8n dinh, b) nén dugc- khéng nén
dugc.

o Dong 6n dinh o Dong khong nén dudgc
d(pu)  d(pv) d(pw) ou oOv  dw

= S T o
ox "oy Yoz x oy ez

or, V-pV =div(pV) =0 or, V-V =div(V) =0
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Phuong trinh lién tuc: dong 1D, én dinh

oc“;ndinh: 3
= | pdv=o —>jp\7-ﬁdA:0

néi khac: ’ Qm, di qua Ai1= Qp, di qua Az‘

p1A1 V1 = p2Ax2 V2

pAV = const.

dong khong nén: 2

‘p = const., A.V = const., Q = Const.‘ to 020t
6ng ré nhanh: p1 Q1 = p2 Q> + p3Q3 P

hay Q1 = @ + @3 »

0.25 ft
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