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Toém tat. Nhiing hu héng tai try cdu do x6i cuc
b§ gdy ra da dugc dit vdn dé nghién cuu tu kha
sém (1873) nhung cho dén nay hau hét cac phuong
phép tinh déu cht yéu dya trén céc céng thuc thyc
nghiém hodc ban thyc nghiém. Vi vay di co sy sai
khéc kha nhiéu gida cac két qua tinh toan cia cac
phuong phép khac nhau, gida két qua tinh toan véi
gid tri do thuc té. Trén co s& cac nghién cuu hién
nay vé x6i cuc bé cua tru cau, bai bao sé di sdu
phan tich co ché thuy lyc cta dong chay khi gap

tru cau, xac dinh diéu kién can bang nang lugng dé

dua hat vat liéu di chuyén khdi ho xoi va dé xuat
céng thuc tinh x6i cuc bé theo ly thuyét tai tru cau.

1. Gidi thigu:

X6i cuc bd hinh thanh va phat trién dudi chan try
cau la do try can dong chay tao ra hé théng dong
chay méi quanh try. Trong do dong chay xudng doc
theo than tru ndm phia trudc tru (dong tia) 1a dong
chdy chinh thuc hién gidi phong lién két gitra cac hat
vat liéu ndm dudi day hd x6i, va dong cudn xody dudi
chan tru cé nhiém vu ddy hat vat liéu ra khdi h& xoi.
Khi nang lugng clia dong chay xubng can bang vdi
nang lugng dé dua hat vat liéu Ién miéng hé xoéi thi
chiéu sau x6i khdng phat trién niia, qua trinh xoi dliing
lai va dat dén trang thai can bang.

Bai bao trinh bay mét cach ti€p can mai dé xay
dung céng thic ly thuyét xac dinh chiéu sau x6i cuc
bd tai tru cau thong qua viéc can bdng nang lugng
cla dong chay xudng vdi nang lugng dua hat vat liéu
ra khoi hé xoi.

2. Céng thuc téng quét xéc dinh chiéu sdu x6i
cuc bg:

K&t qua phan tich su hinh thanh va phat trién cla
hé x6i cho thay chiéu sau x6i cuc bd tai tru cau phu
thudc vao dac tinh clia chédt 1dng, dac trung bun cat
day, thudc tinh clia dong chdy, hinh dang can dong
chay cla try cau, va thgi gian xéi phat trién co6 thé
bi€u dién bang ham t8ng quat nhu sau:

he = flchat 1dng (p,v.g), bun cat day (dsp.04.¢, ps.
U, dong chady (y, U), hinh dang tru(B,5,6,A)), thai
gian (t, t,] (1)

Vi x6i bao gém ba thi nguyén cd ban: khéi lugng,
chiéu dai, thai gian. Cac bién phu thudc clia (1) cé
thé gidn lugc thanh 10 tham s& khong thi nguyén.
Néu p, U, Bdugc xem la cac bién tuan hoan thi (1) cé
thé dugc viét thanh:

t
i ’ ’ > 3 ,O-g,S7A1’9’— (2)
B U gB B dy, wu ‘.

Céng thidc (2) la cong thic téng quat xdc dinh

chiéu sau xo6i cuc bd tai tru cau.
3. Co ché thay Ilyc cta dong chay khi gap try céu:
Xét kh&i chat 1dng chuyén déng trong khu vyc lan
cén tru cau (xem Hinh 1). Phuong trinh Bernoulli viét
cho hai diém nam trén dong nguyén té sé 2 (trén mat
thoang) di qua mat cét 1 va 2 nhu sau:

A, U} h a U;
Z+t+ 2L =Z + 2+ 224 h, (3)
7 2g 7 2g
Trong d6 : - Z; cao dd dudng mat nudc tai mat cati;

- P; 4p sudt tai mat cat i;
- U; t6c dd dong nguyén t8 (hoadc toan
b6 dong chay) tai mat cat i;

- a; Hé s6 Koriblic, xét sy phan bé téc dd khong
déu theo chiéu réng dong chay (a = 1+ 1,1), d6i vai
dong nguyén té (a = 1)

- hy: t6n that do ma sat;

Cac ky hiéu trong hinh vé dugc giai thich nhu sau:

- 0-0: mat phang géc so sanh;

- 1: dudng mat nudc luc ty nhién khi khéng bi dang
cao do try cau can dong chay;

- 2: dudng mat nudc khi try cau can dong chay;

- 3: duong day song khi chua phat sinh x6i cuc bo;

- 4: dugng day song khi phat sinh x6i cuc bd max;

- 5. cot ap thay dong Hy;

- 6: nhu (5) c6 xét tdi tén that do ma sat h,,;

- I. d6 déc day séng doan S khi chua phat sinh x6i
cuc bd;

- 1,i 6 déc ma sat tai mat cat i;

-matcat (1): mat cat § dé mat nudc bt dau duge
dang cao so véi luc ty nhién khi khéng co try cau va
cac diém trén mat cat di xa try dé dong chay khong
bi nhiéu loan bdi su cé mat cla try;

- mat cat (2): mat cat & sat tuong tru cau tai do co
do cao nudc dang AZ I6n nhat.

- S: khoang cach ti mat cét (1) dén mat cat (2).

Tiép theo viét phuang trinh Bernoulli cho hai
diém ndm trén dong nguyén t6 sé 3 (sat day) di qua
mat cdt 1 va 2 nhu sau :

B aU7 P, a,U'2
Zit -+ =Zyr === h, (@)
y 28 y o 2g
Trong dé : - Z'; cao d6 dudng mat nudc tai mat cati:

- P’; 4p suat tai mat cat i;

- U'; t6c dd dong nguyén to (hoac toan bdé dong
chay) tai mat cat i;

Tru vé d6i vé (3) va (4), ta dugc:

P, P.__QI(U," -(,",:) . PA=P, alUI-U%)

7 -7+ ; =T : 2 5)
y 2¢g ) 2e (
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HB xo6i cuc by -
xungg_anh tfu
cau
Hinh 1.
Co ché thay luc cda dong chay quanh tru cau
Pl — P'I Pz - P'z N 2 .
Vi = =y va chuyén vé cho (5)
Y Y
S€ CO :

aUz-u?) alui-ui)
2g 2g

(ZZ—ZI)_(Z'Z_Z'I): (6)

Thay Z,=2Z,-AZ+1AS va Z',=Z',+ [.AS vao (6)
ta dugc:
(2,-2,+AZ - 185)-(Z',-Z',~1 AS) = aUi—al; _ali-als (7)
2g 2g
aU?-a, U alU”-a,U"
Hay: AZ = - ——= -~ 1—2—2 (8)
2g 2g

Xétcho dong nguyen t6 (a-a’) chira diém tinh toan
nam trong mat phang thang géc vdi day sbng va di
qua miitry, tacd: oy =a, =1, Uy = U, .0 (Diém
ding) AZ dat gia tri cuc dai), phuang trinh (8) tré vé
phuang trinh:

2 12
AZ_ = Ulz;ul (9)
g
Thay (Uy = Unax, U’y = U g3), ta cé:
Uma\ U;a\
AZ W = T (10)

Dong tia sinh ra do sy chénh ap gilta diém trén
mat thoang va diém dudi day sdng ndm trong mat
phang di qua mi tru s& tac dong truc ti€p Ién hat ban
cat day. Gia sl hat bun cat day c6 dang hinh cau,
dudng kinh la d (mm), ndm ddc lap khong tan tai lién
k&t v8i cac hat bun cat khac, nang lugng E cia dong
tia trong pham vi cla dudng kinh hat bun cat dugc
xac dinh theo cong thuc: E = y.dy.AZ,,, (11)

Chidc Mang Nam Moc

U' Ud"a)
2g

Trong dé: - ¥ Chiéu sdu dong chay tdi tai diém
cach thugng luu mii try mét khodng sao cho dong
chdy khong bi nhiéu loan bdi sy cé mat cla try (m).

- y: Trong lugng thé tich clia nudc (N/m-)

Khi h& x6i hinh thanh va chiéu sau hé x6i dat dén
gia tri can bang I6n nhat 1a hgpma, hat bun cat nim
dudi day ho x6i, nang lugng E, clia dong chay xuéng
tac dong lén hat vat liéu dugc xéc dinh theo cong thiic:

U:u\ _U;d)‘
E =(y+hyme ) dyyDZ o =(y+hyme ). [T].yd.y (13)

4. Xac dinh diéu kién can bang nang lugng va dé
xuat céng thire tinh x6i cuc bé tal try cdu:

Dong tia sau khi tac dong truc ti€p I&n cac hat vat
liéu s& hinh thanh cac vong xody c6 truc ndm ngang
va dua hat vat liéu |&n miéng hd x6i theo hudng tiép
tuyé&n vdi cac vong xoay (Hinh 2). HG x4i sé dung
phat trién khi diéu kién can b&ng nang lugng dudc
xac lap: Nang lugng cla dong tia tdc dong lén hat vat
liéu can bang vdi nang lugng cla dong xody ¢on dd
kha nang ddy cac hat bun cat ra ngoai hé xoi vé phia
ha Iuu try cau. N&ng lugng E, dé dua hat bun cat hinh
cdu, dusdng kinh 1a d nam doc lap trén day phang lén
miéng hd xai dugc xac dinh theo cong thic:

Hudng dong chay

than try xuéng dugi
day hd xoi

L <

Try

Dong chdy doc theo I

hcbma.x

Quf dao chuyén déng clia
hat bun cat ndm doc 1ap
tir dav l1én midna h§ xoi.

‘ Hinh 2: ]
So dé xac dinh diéu kién cdn bang nang lugng
E2 = mgh mghcbmax = W hcbmax (1 4)

Trong d6: W, - Trong |u0ng rieng ddy ndi hat vat
liéu dugc xéac dlnh theo cong thic:

7Zd3
W, =——(
6
¥s - Trong Iu\c}ng thé tich cGa hat vat liéu (N/m?)
Nobmax = Chiéu sau I6n nhat tai hd x6i (m)

Canbang (13) va (14) tinh cho hat cat doc lap. 1
cé: E,_E, (16)

Urfmx - Uzd,
d.y.y.{—a’}( Y4haoe) A
2g

¥~ ) (15)

W, h

£ "chmax

zd’ U Ul
T(}/J _7)'hz'bmax = d'y'7'|:w2“gd”):l(hhhma\ +}) (18)

(Xem tiép trang 92)






