Chuong 3 PONG HOC LUU CHAT

I HAI PHUONG PHAP NGHIEN cUU www4.hcmut.edu.vn/~hchoai/baigiang
1.1- Phuong phdp Lagrange. z .
(J.L de Lagrange, nha todn hoc ngudi Phap,1736-1883) () R ]
2 2 P A to
Theo doi qua trinh chuy€n dong cua cdc phan L ;
tr chat 16ng va nhitng dién bi€n trong qiia r,/ -
trinh di chuyén ctia né. L
F=fF.t) 6 Lo "
hay X = x(xo’yo’zo’t) y= y(xo’yo’zo’t) z = Z(xo’yo’zo’ t)
Van toc . dr , Gx. o _dy . _dz
= - *Tdt’ Y dt T dt
— 2—
Gia tdc G _dr
dt dr’
_du, d’x duy B d*y du, d’z

z

H oa, =—= 5 2
e dt’ Yoodt dr’ dt  dt’
Trong phuong phap Lagrange , cdc y&u t& chuyén dong 12 mot ham c6 bi€n s6 1a thdi gian

Vidy : u=at2+b (a, b 1a hing s0)

1.2— Phuong phdp Euler. (L. Euler, nha todn hoc ngui Thuy Si, 1707-1783)

M5 t3 cic y&u t6 dong chay tai tirng di€m trong khong gian, do d6 cdc thong s6 dong chay
1a md&t ham theo vi tri va thoi gian

u= ﬁ(x, v, 2, t)
va cdc thanh phan

u, :ux(xayazat) Uy :uy(x’y’z’t) u. :uz(x,y,z,t)

Thiduy : u, =5x(1+t), u, = 5y(-1+t)
. ~ 2 A A — dﬁ
Gia toc cua chuy€n dong : d=
& a =u 6u"+u 6u"+u aux+aux
trén phuong x: Tha Wy T a
A ou du du, Ou
trén phlrdng y: ay = ux y L uy y + uZ Yy + y
Oox oy oz ot
& a,=u auz+u auz+u auz+auz
trén phuong z: U Wy e a
Gia t6c d6i luu Gia toc
cuc bd
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IL MOT SO KHAI NIEM

2.1 Puong dong : Pudng cong di qua cdc phin tif chit 1dng ¢ cdc vector van tdc
12 ti€p tuyé&n vSi dudng cong dé. |

Phuong trinh vi phan ctia dudng dong Qng
dx dy dz
dx _dy dz . \\‘

uoou,ou,
Tinh chat:
+ Hai dudng dong khong cit nhau
+ Trong chuyén dong 6n dinh , dudng dong tring véi qiii dao

2.2 Dong nguyén to :

Xét dién tich dA, cdc dudng dong bao quanh chu vi
dién tich dA tao thanh mot 6ng dong, chdt 16ng di
chuyén trong 6ng dong dudc goi 1a dong nguyén t&

Dong nguyén t&

Luu cht di chuyén trong dong nguyén td thi khong
di ra khdi va Iuu chit bén ngoai cling khong di vao
dong nguyén t&

2.3 Dién tich uét - Chu vi uét — Ban kinh thuy lyc
1a dién tich thing géc vdi cdc dudng dong va chia chat 16ng

b

p=a+b+a=2a+b pZZ[D
A ab R A_mD'/4_D
P 2a+b P 4
phan ti€p xtic v6i chd't 16ng va thanh rin
: tf s giita dién tich u6t va chu vi ugt
2.4 Luu lu’o’ng Biu d6 phan bd

van téc

Thé tich chd't 16ng di qua mit cit uSt trong mot don vi thdi gian (m3/s) (

O=||udA 3.5)
Khi luu lugng tinh theo khdi lugng(kg/s) O
Q= J-J.A pudA -
Nhan xét: TUr (3.5) cho thay luu lugng chinh 14 thé tich ctia biéu dd phan bd van tdc
2.5 Van téc trung binh:. _Q
A
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I1I. PHAN LOAI CHUYEN PONG
3.1 Phan loai theo ma sdt:

Chuyén dong chat 16ng 1y tudng, : khong c6 ma sat

) ) Chuyén dong ting VD 4VR
Chuyén dong chat 16ng thuc: ¢6 ma sat < Re=—-=

2 .. \Y% \Y
Chuy€n dong ro1 v : Hé s& nhét
3.2 Phdn loai theo thoi gian: dong hoc
* Chuyén dong 6n dinh:
u=1u(x,y,z) a=a(x,y,z)
ou oa
Eoo# Z oo
ot ot
* Chuyén dong khong dn dinh
u=u(x,y,z,t) a =a(x,y,zt)

3.3 Phdn loai theo khong gian

Dong chay 1 D, 2D va 3D (Dimension)

IV. PHUGNG PHAP THE TICH KIEM SOAT VA PAO HAM CUA MOT TiCH
PHAN KHOI

4.1.Phuong phap thé tich ki€m soat:
X = ], waw

W: thé tich kiém so4t

X : Pai lugng can nghién cifu
K : Pai lugng don vi ( dai lugng X trén 1 don vi khoi lugng)

Thi du : Pai lugng don vi ctia khoi lugng K =1
Pai lugng don vi cia dong luong K = u

4.2. Pao ham cua mét tich phan khoi

X = mw kod W (Tich phan khbi)

dx _i(”J'W Kde) ——» 9 (Paoham clia mot tich phan khéi)

dt dr
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Tai thoi diém t, X, =X, +X,
Thai diém t, X, =Xp, + X,
Trong thdi gian t, c6 su bi€n ddi
AX = (X, +X,, )-(x, +X,)
AX =(X, + X, ) (X, + X5 )+ X, - X,

= A (4+B), X(A+B)r, + ‘Xth2 - XAt2

AX _ X(A+B)t2 _X(A+B)r, n XCIZ _XAIZ

A AX . AX . Xow —Xo.
At At At = lim=2 = 1lim (A+B)t, (4+B),

1' x 2 ’2
dao ham theo t df a0 A0 N Y (3.7)
' 0 ®
. li X(/HB):2 _X(A+B)tl :g
Trong do6 (1) T A o (3.9)
v X, = At j J’Sa xpu.idA X, = —2t[[ wpii.iidA
X. X At xpu.ndA + At|| xpundA - -
Do d6 (2) lAtlmO cn - At _ %n%) HSZ " HSI —J.Lz Kpu.ndAJrJ.L] Kpu.ndA
= [[;, ., kPiiAdA = § Kpii.fidA (3.9)
Thay (3.8), (3.9) vao (3.7)
ax 12,4 . d 0 -
WP fian [ s = 2 (] i oo 610

CV: thé tich ki€m sodt ( Control Volume)  S: dién tich bao quanh thé tich ki€m so4t

B3o toan khdi lugng dm

dt
Ap dung phucng phép thé tich ki€m sodt

[ s .
we Lo+

o A

am
dt

+ ﬁs pu.iidA =0

cv
%m”pdeﬁgpﬁ.ﬁdfx =0

15,2 aw + ff pisida =0

A 2.
}7 Bién doi Gauss

J.J.J;”%)dW + HL div(pi)dW = 0

1) - .
M| 2+ divtmaw =0 Fedisl@)=0  (PTlien o
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%’0 + div(pi) = 0

* Chat 16ng khong nén dugc: divu =0 (p = const)
0
Hay ou, N u, N ou, _ 0
0x oy oz
10 | A, @
0 ——\ru, )+ —+—==0
Trong toa dd cuc - ﬁ( .) A

*Trudng hop luu chi't chuyén dong 6n dinh , chon thé tich ki€m séat bao quanh dong chiy

12 -
11, Zdw + §f piida = 0 .

{:}S pi.idA = | jA pii.iidA + | jA pii.iidA + | L pu.idA =0

JI, i 7iidA, + [, pii,.7i,dA, =0

_le +Qm2 = O
Qu=Qmn — p0 =p,0, =Const oV 4, = p,V,4, =Const

Chat 16ng khong nén dudc: p, =p, =Const ——— Q,=Q, —— VA, =V,A, =Const

3.6 PHAN TICH CHUYEN PONG CUA LUU CHAT:

1. Tinh ti€n

” s - ];
Chuyén L 1 . 1 L@ é 5
2.Quay —— Vantécquay:® =—-Rotu = 1| ¢ ¢ O
dong 2 2Wox oy o2
u, u, u,
3. Bié€n dang l
Mot chuyén dong khong quay thi :
—_ —_ — 0 w. = l 6uz _ auy
Ox = Oy= Oy= T 2ly e
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Thu dy: Xdc dinh dudng dong cua mot dong chdy c6 : u, =2y va u, = 4x

i\
)7\

Pudng dong qua mdt xe dang chuyén dong
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Hay viét cdc lién hé giita
cdc luu lugng

Q, Vidu: Q;=Q,+Qq
Qs
Q
4 Q3
Q,
Q
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