HIEN TUONG TACH DONG TRONG NUGC NHAY DAY KHONG NGAP

I. DAT VAN PE

Nudc nhdy day la hién tuong thuong gap
trong thuc té ctia cac cong trinh thuy loi. Hién
tugng vé nudc nhay 1a mot trong nhiing van dé
co ban cua thuy dong luc hoc ma cac nha thay
luc van con tiép tuc nghién ciru.

Trong nudc nhay xuat hién nhiéu hién tuong
thir cap khac 1am cho hién tugng d6 cang phirc
tap hon khi nghién ctru. M6t trong nhiing hién
tuong thir cip dang quan tim nhat 1a hién twong
tach dong khoi bién ¢ day long dan khi cé su
thay d6i yéu t6 dong hoc cua dong chay. Hién
tuong tach dong ciing lién quan dén nhimg van
dé phtic tap nhat cua thuy dong luc hoc. Theo
cac quan niém kinh dién, hién tuong nay lién
quan dén tinh nhét ciia chat 1ong nén thudng goi
la hién tugng tach dong khoi 16p bién. Day la
bai toan co ban cua thiy dong luc hoc. Trong
bai bao nay da mo phong bang 1y thuyét cac y
tuong va cac két qua thi nghiém vé hién tuong
tach dong da dugc miéu ta trong [2]. Trong do6
tac gia dua ra nhiing tinh chat va nhiing s6 liéu
thi nghiém cua cac hé sb trong tai liéu do dbi
voi nudc nhay cling nhu cac hién tugng tach
dong khac. Tu nhitng két qua ly thuyét da
nghién cuu duoc, bai bdo da dua ra nhiing giai
thich vé sy hinh thanh cia nuéc nhay theo
nhing tai liéu trong [1] va cach phan loai bang
thi nghiém cta V.T.Chou.

Diéu kién can thiét dé xuit hién tach dong 1a
gradien 4p suat % doc theo dong chay phai c6
gia tri duong. Piéu d6 chi co thé xay ra khi
dong chday mé rong dan (theo phuong ngang
hoic theo phuong dimg), trong d6 chat 1ong
chuyén dong tir khu vuc ¢ ap suét thp sang
khu vuc c6 ap suét cao va c6 mot do chénh ap
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suit nhét dinh.

Trong 16p bién, luu toc diém & 16p sat thanh
rit nho, dong ning cia nd co thé bo qua. Luc
d6, stic can s& tao ra nhitng chd dimg va nhimng
budc nhay cuc bd theo huéng nguoc chiéu cua
dong chinh. P6 13 nhiing chuyén dong phu cia
céc khu xody nho dudi tac dong ciia ap suét. Sy
gip nhau giita chuyén dong chinh ctia dong
chay va chuyén dong phu & 16p bién sat day sé
lam tang thém do day & day long dan [1, 2].

Khi c6 hién tuong ndi tiép ¢ ha luu cac cong
trinh thiy loi bang nudc nhay day, trong khu
vuc d6 s€ cd sy mod rong dan cua dong chay
theo phuong dimg va phuong ngang, dong thoi
v6i sy giam dan luu toc doc theo dong chay.
Pic diém do lam xuit hién hién tugng tach
dong va tao ra cac khu xoay phu & day. Hién
tuong tach dong la mot trong nhiing nguyén
nhan 1am ting mtc d6 khong on dinh cta nudc
nhdy, lam gia tang hi¢n tugng mach dong luu
tdc va ap suat, lam thay doi phu tai 1én day long
dan theo hudng bt loi cho cong trinh.

Néu tai mot mat cit bat ky nao dé trong khu
vuc nudc nhay xuét hién hién tuong tach dong
thi tai d6 tia dong s& c6 xu thé cong 1én vé phia
mat thoang, lam cho dd séu dong chay ¢ do tang
1én, dong thoi gradient ap sudt tir mat cat do tro
vé trudc nude nhay ciing tang lén. Hién tuong
d6 lai kéo theo su dich chuyén cia diém tach
dong nguoc theo chiéu dong chay chinh. Nhu
vay, trén mat thoang clia nudc nhay s€ xuét hién
cac song nhiu dong truyén nguoc chiéu dong
chay chinh. Khi nhidu dong truyén dén mat cat
dau cta nudc nhay, do khong thé truyén nguoc
lén trén mat dong chay xiét nén bi v& ra. Hién
tuong do ctr dién ra lién tuc, gdy nén sy mét on
dinh ctia nudc nhay.



II. NQI DUNG

Pé tim vi tri diém tach dong ngudi ta sir
dung nhiéu phuong phap khac nhau, mot trong
nhiing phuong phép d6 la phuong phap A.Buri
[2]. Tiéu chuén hinh thanh diém tach dong trong
dong chay réi ciia A. Buri nhu sau:

d i .
in. Un L sju;,dx+ 2o ul, (1
’ dx
Trong do,
Un- luu téc 16n nhat ¢ gan day cua nudc
nhay,

Uo- luu téc dong chay ¢ mat cat dau nudc
nhay khi x = x,,

Cac s6 hang I',)T, , rva s ddi véi nude nhay
s€ 1a [2]:I=-0.06,,=0; s=0,016,r=4.

Trén kénh day bang (i=0), gia tri cia dai
luqngci?—; tim duogc khi cho ring duong cong di
qua cac diém c6 u = up, 13 mot duong dong va dugc
biéu dién bang phuong trinh (2-18) trong [4]:
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Gia thiét gin dung rang, 4p suét trong khu
vuc nudc nhdy tuan theo qui ludt thuy tinh:
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Nho céc gia thiét trén, tiéu chudn A. Buri déi
v6i nude nhay trén kénh day bang la:

g s Jup 1+ a.Sh).dx =3,75 3)
ox !
Vi Sh 14 théng s6 khong 6n dinh ctia nude nhay.
Biéng nhiing phép bién doi don gian [3], ta co:
Fr oq
Sh=—.—/— 4
v oot @
ala hé s6 tinh doi tr luu toc 16n nhat uy,
sang luu tc trung binh mat cat v:
Un= & .V.
‘ v2
Thong so6 dong nang Fr= —
gh

Viét lai biéu thuc (3) dudi dang khong thu

nguyén, ta co:

1 on, —65 - 4
— Lyt A+ aShU* dE =375 5
Frlafm!(w)mé )
Vi Uy = o =2 g X
u, h, h,

Fr, = v’ , hy, vi 12 d6 sdu va luu toc & mat
gh
cit trudc nude nhay.
Tai tung thoi diém nhat dinh sb Sh = const,
dai lugng U’ tim dugc nho biéu thic [4]:

U2 _ aé _77? (6)
0,632.F,.,
Véi Fj= Fr_ ook 41
1+2Sh J

Pai lugng Z—Z tai ting diém cb dinh c6 biéu

thirc twong ty nhu (3-13) trong [4]:
613 — 773 (7)
2 2

Lla; +0,97;

Thay céc biéu thirc (6) va (7) vao (5) ta tim
duge mot phuong trinh dai s6 biéu dién cac gia
trj twong ddi 1, cia do sau dong chay, tai do
xuat hién tach dong trong khu vuc nudc nhay:

ny = A = 4] = Anl+ A4, =0 (8)
Trong do:
_ 416.6-0,2 ,

= .a’;
' 53464+03 ¢
0,55.a) —0,22.4 +0,3
2 5,346 3 +0,3
4= 6,534.8+0,55 a
5,346 +0,3
_6,534.0a°
Y 53464+03°
1+25h
ﬁ =

1+a.Sh
Phuong trinh (8) duoc thiét 1ap trén co s& gia

thiét cac dai lugng « va Sh 1a hang sb, bang gia
tri trung binh trén toan khu vyc nuéc nhay dé
1€iy tich phan (5). Thuc té, cac dai lugng d6 phu
thudc vao do sau h.

Chiéu dai ctia khu xody mit trong nudc nhay &;
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va vi tri cia diém tach dong tai timg thoi diém cb
dinh tinh tir mat cit dau nuéc nhay & duoc xéc
dinh bang phuong trinh (3-14) trong [4]:
Viét dudi dang khong thi nguyén:
aoIn et =D 6 00 1045 (9)
(a,=n,)-(a, +1)

Giai phuong trinh (8) s€ tim dugc do sau
tuong dbi s tai do xuét hién hién tugng tach
dong va thay vao phuong trinh (9) s€ tim duoc
khoang cach tuong ddi & cta mit cit co diém
tach dong d6 tai timg thoi diém nhét dinh véi
Sh=const.

Khi nudc nhay & trang thai 6n dinh, Sh =0,
B=1, vi tri diém tach dong & va chiéu dai nudc
nhdy & phu thudc vao thong s Fr; nhu trén
hinh vé.

véi nuéc nhiy én dinh, khi Fr=40, &~ %gj, khi

Fri=11+40 thi diém tach dong & ntra sau cua
khu xody mait, con khi Fr; > 80 nam trong
khoang 1/3 dau tién cua khu xoay mat. Diéu nay
cling 1a 161 giai thich cho cau héi vi sao lai can
thiét phai tao ra cac khu xody phu & day long
dan dé lam ting kha ning tiéu hao bdt ning
luong thira ciia nudc nhay ¢ ha Iuu cong trinh
thao nudc, vi tri cadc khu xody phu ¢ day co kha
ning ting thém sy tiéu hao ning lugng can duoc
tao ra trong khoang mét ntra trude cua khu xody
mat.

+ Két qua nghién ciru ¢ day ciing giai thich
duoc cach phan loai nudc nhay cia V.T Chou
[1]. Nu6c nhay xuat hién khi Fr; = 6+20 goi 1a

nudc nhay dao dong,
& chiéu dai cua nudc
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III. KET LUAN.

Phan tich 101 gidi cua hé phuong trinh (8) va
(9) co thé di dén mot vai két luan so bd nhu sau:

+ Pdi voi nude nhay on dinh, B = 1, khi s6
Fri <11 thi & > &;, c6 nghia la diém tach dong
nam ngoai khu vuc xody mit cua nudc nhdy.
Khi Fr;> 80 vi tri diém tach dong hau nhu it
thay doi.

+ Vi tri cia diém tach dong so véi chiéu dai
ctia nude nhay phu thudc vao sé Fry va Sh. Dbi
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Khi Fr; >80 nudc
nhay dugc goi 1a nudc nhay manh, vi tri diém
tach dong hau nhu khong d6i, ning lugng tiéu
hao trong nudc nhay rat 16n.

+ Khi nudc nhay 1a khong on dinh B #1, gia
tbc cua dong chay anh huong nhiéu dén vi tri
diém tach dong. Khi chuyén dong 1a nhanh dan,
Sh > 0, kha niang xuat hién nuéc nhay dao dong
16n hon so v6i dong chay cé chuyén dong cham
dan, vi trong truong hop cé chuyén dong nhanh
dan thi diém tach dong thuong vuot ra ngoai
pham vi khu xody mat, con trong chuyén dong



cham dan thi diém tach dong chu yéu ndm trong
pham vi khu vuc d6. Do do, trong dong chay
chuyén dong nhanh dan, chiéu dai nudc nhay
tinh theo cac cong thirc thong thuong tuy ngan
hon chidu dai nudc nhay trong chuyén dong
cham dan véi cing mot thong sé Sh, nhung anh
hudng cua mach dong luu tée va ap suat lai 16n
hon nhiéu so véi chuyén dong cham dan. Piéu

TAI LIEU THAM KHAO

nay lam ting thém nguy co pha hoai long dan
cua dong chay sau cong trinh thdo nudc.

+ Phuong phap nghién ctru cua tac gia la su
ké thira va m¢ rong phuong phap dong tia rdi.
C6 thé 1am chinh xac hon két qua nghién ciru
bang cach giai bai toan nudc nhay trong kénh
nham ( nhan tao hodc nham déu) va khong trung
binh hoa cac thong s6 « , Sh.
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Abstract
THE SEPARATION BOUNDARY PHENOMENA

IN UNSUBMERGED BOTTOM JUMP.

The separation boundary in the jump is quite complicated and affected greatly on inner structure
and also size of jump as well. Basing on A.Buri’s criteria of total separation points and studying
results obtained by theory of turbulent jet. The author has proposed an algebraical equation to
determine coordinates of separation points in the jump, sequently given a rough explanation for
experiment studies which have been done by previous ones.

Nguoi phdn bién: TS. Nguyén Thu Hién

25



