NGHIEN CUU SO PO BO TRi MUI PHUN HAI TANG HQP LY CHO
TRAN XA LU PAT GIUA LONG SONG BANG THUC NGHIEM

Nguyén Ngoc Thflng1

Tém tat: Thiét ké tran xa li ddt gitta long séng véi hinh thirc ndi tiép cudi than tran la miii phun
phu thuoc nhiéu yéu 16: Luu lwong thdo, van téc va do sdu dong chay, dia hinh, dia chat ha lru
cong trinh...Két cau miii phun dwoe lwa chon sao cho déap vmg dwoc yéu cau vé kinh té kj thudt.
MGt trong nhitng dang miii phun tran xa lii la miii phun hai tang. Céc théng sé hinh hoc anh hwéng
t6i két cdau miii phun hai tang theo phuwong dirng la géc hdt va theo phwong ngang la bé tri mdt
bang. Bai viét néu két qud xdc dinh cdc théng sé thiy e dé bé tri mdt bang miii phun hai tang
(hay so le) hop Iy cho tran xa lii ddt giita long séng bang thuwe nghiém.

Tir khéa: Mili phun hai ting.

I. MO PAU

Hinh thitc va kich thuéc miii phun hai ting
c6 mb phun hinh thang thuong duoc xac dinh
qua thi nghiém moé hinh; chua duoc dé& cap
nhidu. Cic mat anh huong dén dong chay
khuyéch tan tidu ning ciia md hinh thang chu
yéu la cac dai lugng hinh hoc:

1. Chiéu cao twong d6i ciia md i; ho 1a do
hO
sau dong chay tai mit cat co hep tmg véi Qrx —
mat cit di qua diém thip nhit ctia mili phun; d -
chiéu cao mb phun.
2. Goc hat cta rianh va mé: goc hit cua ranh
6,, gbc hat ciamb 6, .
Hé s6 mai sau cia md phun hinh thang m;.
Hé s6 mai bén ciia md m.
Goc khuyéch tan ngang o .
b

Chiéu rong twong doi cia mo 7w
0
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7. Ty s6 chiéu rong cua ranh v4i mo Z; a-

chiéu rong ciia ranh; b - chiéu rong ctia mo.

Céc dai luong (1+3) 14 ba yéu t6 anh huong
dén dong chay khuyéch tan theo chiéu dung da
néu ¢ bai trudc, cac dai lugng (4+7) anh hudng
dén khuyéch tan ngang cua dong chay.

Duéi day néu két qua nghién ctu thuc
nghiém xac dinh cac thong s thuy luc dé chon
so d0 bd tri miii phun hai tang hop 1y cho tran
dat gitra long song.

! Truong Pai hoc Thuy loi

Mo ta cac thong sb thuy luc néu ¢ hinh 1, 2,
3,4vas.

II. KET QUA NGHIEN CUU THi NGHIEM
MO HINH THUY LUC

I1.1. M6 hinh héa

Pé xac dinh cac thong sé thuy luc, da xdy
dung m6 hinh tong thé chinh thai, ty 1¢ 1/80, long
ctng. Pé xac dinh cac thong sb x0i, da dung vat
liéu roi bang da ¢ dudng kinh d = 1-2 cm.

I1.2. Két qua nghién ciru xac dinh géc hit
mo phun

Bai trude chiung t6i da néu két qua nghién
ctru xac dinh cac thong sé theo chiéu dimg md
phun nhu sau:

Chiéu cao twong dbi ciia md phun (i =0.70),
0
gdc hit md phun (8, = 30") dwoc mé ta & hinh 1.
Trong bai viét nay, chang toi néu két qua
nghién ctru bd tri mit bang miii phun hai tang
hop ly.
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Hinh 1. Cdt doc miii phun
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IL.3. Két qua nghién ctru bo tri mit bang
mo phun

IL.3.1. So' do nghién ciru

Két qua thi nghiém da cho thiy cac thong sb
md phun theo chiéu dimg cho ché do thuay luc
t6t nhat 1a:

hi=o,7 vaAB; =0, -0, =30°-25"=5"
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Chung t61 da chon hi= 0,7 va A0, =6, - 6,
= 30° - 25" = 5° @ nghién ctru b tri mii phun
hai tang hop 1y.

Theo cac nghién ctru [3, 5] chon mai bén cua
mé m = 0,5 va mai sau cia md m, = 1,0;

------ =b .

hﬂ =2, goc khuyéch tan ngang a: 25°> a>20°

o

3_-_-_@_-____

Trén mo hinh nghién ctru véi 4 so d6 bd tri Y T (] | €
nhu sau: ) ) Hinh 3. Bo tri mdt bang mé phun theo so do 2

+ So d6 1: 4 md phun bo tri & gitra céc
khoang tran, % =0,62 (hinh 2)

I I T 1

+ So dd 3: 3 mb phun dit thang tim 3 tru pin,
% =0,90 va 2 khe rinh bén co % =1,15 (hinh 4).
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LI B B 1

Hinh 2. B6 tri mdt bang mé phun theo so dé 1

LI I 1
Hinh 4. B6 tri mdt bang mé phun theo so dé 3
+ So 46 2: 4 mo phun b6 tri & gilta cac + So dd 4: 3 md phun dit thing tim tru pin,

\ a . ,
khoang tran, = 0.8 (hinh 3) % — 0,90 va 2 nira mb 2 bén cb % ~0,65 (hinh 5)
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I1.3.2. Két qud thi nghi¢m

Pé nghién ctru lwa chon vi tri hop 1y ciia md
phun, da thi nghiém cac so do bd tri mé phun
vGi mét cap thiét ké O = 5.800 (m’/s) twong tng
v6i ¢ = 96,67 (m’/s.m), dua trén cac thong sb vé
ché d6 thuy luc, dong phun xa va x6i sau dé

e
—
] chon so d6 bd tri mili phun hop 1y.
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I1.3.2.1. Két qua thi nghiém chiéu dai phun xa
Két qua thi nghiém chiéu dai phun xa (xem
o bang 1) cho thiy:

T So d6 3 cho bé day cua ludng phun I3 16n

< nhét nén dién tich ludng phun s& dat gia tri cuc

| dai, do d6 van toc dong chay o vung nudc d6
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giam, nén d6 sau hé xoi ciing giam.

Ba so d6 1, 2, 3 cho gia tri bé rong ludng
| Y T I B phun x4p xi nhau (khoang 88 m); so dd 4 c6 bé
rong ludng phun tiép nude 1a nho nhét (68m).

D0

Hinh 5. Bé tri mdt bang mé phun theo so dé 4

Bing 1. Chiéu dai phun xa (m)

Thong sb So do | So do 2 So d6 3 So do 4
L; (m) 84,00 83,20 85,60 87,20
L (m) 101,60 110,40 114,80 110,40
Bé rong luong phun tiép nudc ha luu (m) 88,80 88,00 89,20 68,00
Bé day ludng phun(m) 17,60 27,20 29,20 23,20

1.3.2.2. Két qua thi nghiém x6i (xem bang 2)  md phun ta thdy ring so dd 3 cho dudng vién hd x6i 1a
Tir két qué thi nghiém xoi sdu tmg v6i 4 sodo b tri  nho nhat va do sau xoi ciing nho hon cac so do khac.
Bang 2. Céc thong s6 x6i siu

A So do
TT Thong so6 I > 3 1
1 | T(m) 32,77 35,81 29,30 37,57
2 | Lx;(m) 88,00 87,60 87,00 86,40
3 | Lx;(m) 240,20 238,40 236,40 240,60
11.3.2.3. Xdc dinh vin toc dong chdy =30, do d6 ching t6i néu két qua xac dinh van

Nhu d3 néu trén, két qua xac dinh cac théng  tdc dong chay cho md phun co goc hat 6; = 30°
s0 theo chiéu ding da chon géc hat mé phun 6, néu ¢ bang 3.
Bang 3. Van téc dinh md va miii phun

Dinh mb phun Dinh miii phun
Dang mo Mit ct Piém do T4 15
phun v oy 4 Oy
(nvs) (nvs) (nvs) (nvs)
g = 53,33 (m’/s,m)
Goc hat Mo phun Day 20,50 0,63 21,95 0,69
0, =30° Miii phun Day 20,27 0,57 21,92 0,64
g =96,67 (m’/s,m)
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Goc hat Mo phun DPay 23,28 0,55 23,06 0,45

0, =30° Miii phun Day 23,26 0,57 24,36 0,53
g = 123,33 (m’/s,m)

Goc hat Mo phun Day 22,23 0,81 22,76 0,82

0, = 30" Miii phun Pay 22,63 0,93 22,82 0,95

Van téc & dinh mb phun va mii phun x4p xi
nhau, mach dong véan tdc ciing gan bang nhau.
Do d6 ché do chay véi truong hop nay d& phic
tap hon.

11.3.2.4. Xdc dinh dp sudt dm.

Mai bén cia mé m = 0,50 khong sinh ra ap
sudt 4m & hai bén mai mb. Ap suit 4m ¢ dinh
md nho khong dang ké.

I1.3.3. Lwa chon mé phun hai tang cho tran
dat giita long song

Can ctr vao cac danh gia néu trén cho thiy bd
tri mb phun theo so d6 3 ¢6 nhiéu vu diém hon
ca: hai tudng bién cua tran khong can nang cao;
chiéu dai phun xa ciing twong dbi tt va dic biét
kha ning x6i sdu giam nhiéu (giam khoang
25,0% so v&i so d6 4). Do d6 kién nghi lya chon
so d0 3 1a so dd bd tri miii phun khong lién tuc
cho tran xa I dat gitra long song.

Céc thong s6 ctia md phun hinh thang kién
nghi chon (xem hinh 6) néu ¢ bang 4.

Bing 4. Thong sb ciia két cAu miii phun khong lién tuc (tran dit giira 1ong song)

. | He 50 mai ; Hé s6 mai
Ty s d | Hiéusd bin cua Goce khuyec}; tan Ty s b san oiia md Ty sb a
h, (062-6;) | md phun ngang a (°) h, b
(m) phun (m;)
0,7 5° 0,5 25°>a >20° 2,0 1,0 0,9+1,0
trong do: my: hé s6 mai sau ctia md phun;

d (m): chiéu cao md phun (tinh tir mit tran
dén dinh mé phun);

h, (m): 4 sau dong chdy tai mit cit co hep
lrl‘l’lg voi QTK;

0;: goc hét ctia khe ranh;

0>: gbc hit ciia md phun;

a: goc khuyéch tan ngang ciia mb phun;

a (m): chiéu rong khe ranh.

b (m): chiéu rong dinh md phun;

m: hé sb mai bén ctia mb phun;
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Hinh 6. So hoa cdt doc va bé tri miii phun hai
tang (phwong an chon)

Mt s6 hinh anh thi nghiém néu ¢ anh 1; 2.

Anh 1. Thi nghiém so do 3; g=56,33m3/s.m

Anh 2. Thi nghiém so do 3; q=123,33m3/s.m

6 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 46 (9/2014)



KET LUAN

Miii phun hai tang (g6m c6 mili phun lién tyc
va cac md hinh thang) c¢6 nhiéu vu diém hon
miii phun lién tyc, vi dién tich dong d6 xudng ha
lru tran 16m, nén van toc ¢ ha luu giam, do do
x01 16 ¢ ha Iuu cling giam; mat khac do hiéu qua
tiéu nang tang khoang 5-8% nén song ¢ ha luu
cling giam. Miii phun hai tang dit cudi déc nude
tran xa It da dugc néu ¢ tai liéu tham khao [3],
két cAu mili phun hai tang dung cho tran xa i
dit gita long song c6 cac thong s chinh néu &
bang 4 nhu sau:

%:0,70 va 0, - 0, = 5% 25> o > 20"

b A_p9-10
h, b

Két qua nay c6 thé dung dé tham khéao trong
tinh toan thiét ké 4p dung miii phun hai tang cho
tran xa It dat gitra long song.

Trén day la tom tit két qua nghién ctru thuc
nghiém chon két ciu mii phun hai tang dung
cho tran xa lu dit gitta long soéng. Két qua
nghién ctu vé tinh uu viét cua mii _phun_ hai
tang so véi mili phun lién tyc (truyen thong)
chung t6i s& néu trong cac s tap chi tiép theo.
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Abstract
EXPERIMENTAL RESEARCH FOR DOUBLE LAYER FLIP BUCKET STRUCTURE

APPLYING IN SPILLWAY IN THE MIDDLE RIVER

Design of spillway locating in middle of river having flow connection between spill body and
energy dissipator in kind of flip bucket is depending on various factor such as discharge, velocity,
depth of downstream flow, topographic and geological condition at downstream of spillway etc.
Structure of flip bucket will be selected that satisfying the rational economic and technical
requirements. One kind of mentioned flip bucket is double layer. For this kind, parameters such as
angle of ski-jet in vertical and plan layout in horizontal direction will affect to structure. The paper
is to present the research results for determination of hydraulic parameters in order to layout the
plan of suitable double layer (slotted) flip bucket applying in flood discharge spillway locating in
middle of river.

Key words: Double layer flip bucket.
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