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5.4 DONg chay tang trong khe hep cé gradien ap suat

Dong chay tang trong khe hep c6 gradien ap suat la bai toan...



5.4 DONg chay tang trong khe hep cé gradien ap suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)

Z4

Hinh 5.12 Dong chdy tang trong khe hep
(2 tam song song dung yén)

A\ P




5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)
Gia thiét chiéu cao cta khe hep h rat nhé so véi chiéu rong B cia né, do d6 co
thé coi chat 16ng chi chuyén dong theo mot chiéu (phuong x), ma khong cé su
ro ri ngang.

a) Quy ludt phan bé g sudt t:

- Tach mot phan to chat 1éng hinh hop v6 cing nho ¢ giita khe hep, ¢6 chiéu
dai dx, cao 2y, rong mot don vi, ta co:

Ap suat tac dung Ién mat trai 1a: p + dp

Ap suat tdc dung 1én mit phai la: p

- Ngoai luc tic dung I&n phan t6 1ong la:

Luc khoi: chi ¢6 trong luc, khdng tham gia phuong trinh.

Luc bé mat: Xét cho mot don vi bé rong.



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)

a) Quy ludt phan bé ing sudt .
Ap luc mit phai 14 p.2y, ap luc mat trai 1a (p+dp)2y.
Luc ma sat nhét tai hai mat trén va dudi: ¢o gia tri bang nhau va bang t.dx.
- Phuong trinh c&n bang luc trén phuong X, ta co:
-2tdx —p.2y + (p+dp)2y =0
- 2tdx + 2ydp =0

_dp
| = T= |
Ngoai ra, vi dong chay déu nén:
dp _ Ap _Ap
dx 1 ==Y

Vay: ung sudt tiep Tphan bo ty 1é thuan voi 'y theo qui lugt bac nhat.
Trong do: Ap - dd chénh ap suat tai dau va cuoi khe hep.
| - chiéu dai khe hep.



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)

b) Quy ludt phan bé vin toc u:
Tu dinh luat cia Newton vé luc nhét: ta co:
T=-u j—; ( dAu “” thé hién u nghich bién vai y)
Vay u = %y
. _ 1Ap
Suy ra:: du = - ST ydy

Tich phan Ién, ta duoc:

Trong dé: C — 1a hang so tich phan duoc xac dinh tir diéu kién bién, khiy = +
h/2 thi u = 0:



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)

b) Quy ludt phan bé vin toc u:

. _ 1 Ap/£h\? _ 1 Ap.,
VN _2;41(2) _8u1h
Thay biéu thirc C vao u, ta co:
-1 Apy o
u—8M 1 h- (1 3

Ta thay, van toc phan bo theo qui luat parabol.
Tai truc dong chay, khi y = 0 thi u = up,,y, ta Xac dinh duoc van toc cuc dai
tai truc ong:
1 Ap
Sma g B
Thay vao biéu thirc (5.26), ta c0 bi€u thirc ham u c0 dang:
4y?

u:umax(l'ﬁ



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)

) Luu luwong dong chay:
Tir biu thire: Q =, udS
h h
trong d6 dS = Bdy, thay vao : Q =/3, uBdy = 22 uBdy
2

Thay u biang biéu thirc:

h 4_y2
Q = 2Bupax foz (1- ' ) dy

Tich phan Ién ta duoc:
2

Q - g umaXBh
1 A
Hay : Q=1 Tp Bh3
Va: Ap = 12110

Bh3



5.4 Dong chay tang trong khe hep c6 gradien ap
suat

5.4.1 DONg chay tang trong khe hep (2 tim phang song song dirng yén)

d) Van toc trung binh:
_Q_Q_ 1 A2 _2
V_S_Bh_lzu 1 h — 3 Umax



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.2 DONg chdy ting trong khe hep (gifa 2 tim phéing song song, 1 dirng
yén 1 chuyén dpng u = const)

M = ()

Hinh 5.13 Dong chdy tang trong khe hep
(2 tam song song 1 ditng yén 1 chuyén dong)



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.2 DONg chdy ting trong khe hep (gifta 2 tdm phang song song, 1 ditng
vén 1 chuyén déng u = const)
Con goi la bai toan Cuet — Poise.

Xét phan to 16ng nam trong khe hep, c6 chiéu dai dx, cao dy, rong mot don vi
chiéu rong. Khi ta cho phan to 1ong chiu thém tac dung cia 4p suat p 18n mit
trai va (p+dp) 1én mat phai, ngoai luc tac dung Ién cac mat la:

Ap luc:

Mat trai: p.dy
Mat phai: (p + dp)dy
Luc ma sat:

Mat dudi: tdX
Mat trén: (t + dt)dX



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.2 DONg chdy ting trong khe hep (gifta 2 tdm phang song song, 1 ditng
vén 1 chuyén déng u = const)
Viét phuong trinh can bang luc 1én truc X ta co:
-tdX + (T + dt)dx + pdy - (p + dp)dy =0
dtdx - dpdy =0
_ dp
dt = T dy

Pai lugng <L 1a luong bién dbi 4p sudt doc theo chiéu dai khe hep. Khi

chuyén dong 1a déu thi dai luong nay dugc coi nhu khéng do6i theo phuong y.
Tich phan Ién, ta duoc:
d
T= d_z y + Co (1)



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.2 DONg chdy ting trong khe hep (gifta 2 tdm phang song song, 1 ditng
yén 1 chuyén dong u = const)
Quy luat phan bo van toc:

Mt khac, trong dong chay tang theo Newton ta co:
= 2)
4 T - dy
Két hop (1) va (2), ta duoc:

du dp
= +
Mdy dx y C 0)

d
Hay: du = ﬁ (3, ydy + Cody)

SEdE
=L ax Yy + Gy




5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.2 DONg chdy ting trong khe hep (gifa 2 tim phéing song song, 1 dirng
yén 1 chuyén dong u = const)
Lay tich phan Ién:

=RV Gy G
Trong d6 C4, C, 1a cic hang so tich phan, duoc lay tir diéu kién bién:
Khiy=0thiu=0 (3)
Khiy =hthiu=u, (4)
Thay (3) vao ta duoc: C, =0
Thay (4) vao suy ra:
C. = u, 1 dp
17 zu dx
Vay: u=-—B(hy - y?) + 22

2L dx



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.2 DONg chdy ting trong khe hep (gifa 2 tim phéing song song, 1 dirng
yén 1 chuyén dpng u = const)
Ta thay véan toc phan bo 1 tong hop cia hai dong Cuet va Poise.
Ta c0 thé biéu dién dudi dang khac:
U:'—M—hY(l'%)quo%
(1) dong Poise — la quy luat parabol
(2) dong Cuet — la quy luat bac nhat



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.3 DONg chdy tang trong khe hep hinh ném (giita 2 tim phang, 1 dirng yén
1 chuyén dpng u = const)

X | ' Ug .' . | O :

Hinh 5.14 Dong chdy tang trong khe
hep hinh ném (2 tam song song 1
dung yYén 1 chuyén dong)




5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.3 DONg chdy tang trong khe hep hinh ném (giita 2 tim phang, 1 dirng yén
1 chuyén dpng u = const)
Co0 3 truong hop:
a) % < 0: dong giam &p: Phan bo van téc: u = (1) + (2)
b) S = 0 : dong khong &p: Phan b van tée: u = (2)
C) % >0 : dong tang ap: Phan bo van toc u = (2) — (1)
Luu luong: (trén mot don vi chiéu rong).

h h u, d
Q=fy udy =[ [ - 5 5 (hy-y)]dy

2



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.4 DONQ chady ting trong khe hep giita 2 mdt tru tron

Hinh 5.15 Dong chdy tang doc theo khe hep gista 2 mdt try tron



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.4 DONQ chady ting trong khe hep giita 2 mdt tru tron

a) Pong tam:
o= DT_d <<d,D
(coi do cong la khong dang ké) | |
Bai toan tuong tu dong chay trong khe hep gitra hai tam phang ding yén, thay
B =nD, h=4. Taco:

Y 3
Q= 201 Do
Ap _ 12M1Q

"~ TDO3



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.4 DONg chdy ting trong khe hep giita 2
mdt tru tron

b) Léch tam:
_ 1 Ap 3 3e?
Q_ETRDS (1+ﬁ)
12111Q
AD =
. nDds(1 + 22 )

Trong d6 e — la d6 1éch tdm giira truc va o6
truc.

Khi e >e_ . = 8. Luu luong ro i 16m gap 2,5
lan khi dong tdm. Vay khi lap rap, néu dam bao
duoc do dong tdm cua truc va vo thi luu luong Hinh 5.16 Dong chdy tang doc theo
ro ri s€ it hon. khe hep giita 2 mat tru tron [éch tam




5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.5 Bai toan bdu loc diu

O 00 0 0

lpossia

Hinh 5.17 Bai toan bau loc dau . ‘/




5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.5 Bai toan bdu loc diu
Ciing la bai toan dong chay tang trong khe hep gitra hai tam phang song song
ding yén:
Thay u =u, X =r, doi dau ta co:
up ==L h(1- %)

21 dr
1 dpyo 2 .
u = h
max — 8“ dr Fm_'__m =
~ 27rh 3 Max max = 4mrh Coel ol et— 0 _n
Do chénh ap gitra d?lu va cudi khe hep. ml 'm‘/ : 4
6uQ | | ;.
Ap= In . ,
P= ro 2/
fi R



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.5 Bai toan bdu loc diu
Luu luong dau qua khe ho loc.

_ Th3Ap
Q= 6]Vlln5

I'o

Tu cong thac tinh u, va U, ta co:

RENCEL N VIENCEpS I
8 dr 4trh “dr Th3 r
Lay tich phan theo r, ta co:

6L1Q
e + Inr + C

P==



5.4 Dong chay tang trong khe hep c6 gradien &p
suat

5.4.5 Bai toan bdu loc diu
Thayr=r,var =R taco:
PR— ?’Cillg INR + C
_ 6LQ
Pr,= T;llg Inr,+C
Trir hai vé, dat Ap = PR~ Pr. ta co:

A2 |
6},LQ - R
AP = In = Y "
_ TChSAp . : g. : w772 Jurl/// :
~ 6Ins I Y I PS>
M nro o : :
i TR
2/
r R



5.5 Dong chay tang do ma sat trong khe hep, so
lwoe vé ly luan bOI tron thiy dong luc

5.5.5 DONg chdy qua khe hep, so lwgc vé boi tron thiiy luc

Hinh 5.18 Dong chdy doc theo khe hep so lirge vé boi tron thity luc









