KET QUA NGHIEN CUU HE SO BONG NANG CORIOLIS ()
TRONG MANG KiNH

TS. LE VAN HUNG
Bo mon Thi cong, Khoa Céng trinh- DHTL

Toém tat: Thi nghiém mo hinh thuy luc doi hdi phdi lua chon tiéu chudn tuong tu, ty 1é mé hinh...
Mo hinh dong chdy dén phia thuong luu cong trinh ciing rdt quan trong. Nhitng két qud thi nghiém

sau ddy sé minh chitng y nghia quan trong nay.

1.Cac van de ly thuyét vé hé s6 dong nang
o (hé so Coriolis)

1.1. Phuong trinh Becnuii doi véi dong on dinh

Phuong trinh Becnuii biéu thi qui luat bao
toan nang luong trong dong chay.

a) Doi v6i dong nguyén t6 ctia chat 1ong khong
nhdt; khong nén duge, phuong trinh ¢6 dang:
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Dai v6i chat long thuc, ta ¢6 phuong trinh
cho cdc mat cat 1-1; 2—2 va 3-3:
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trong d6, méi thanh phan déu cé thi nguyén
chiéu dai.
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cao luu toc hay cot nude luu toc;

b) D6i v6i dong c¢6 mit cat ngang ¢6 kich
thudc hitu han (chat 16ng thuc)
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trong d6 v, va v, — luu toc trung binh & mat
cat 1-1 va2-2

o, va a, - hé¢ s6 dong nang (hé s6 Coriolis)
tic 12 hé s6 hiéu chinh lic tinh dén dong nang
don vi theo luu toc trung binh V cho ca tiét dién;
thuong 1ay o, = o, = a.

Phuong trinh Becnuii cho dong chay duoc
diing trong diéu kién chuyén dong thay déi din,
luc thanh phén chi€u cta luu toc va gia toc 1én
mat phang truc giao véi huéng chay 1a c6 thé bod
qua.

Tri s6 cua hé s6 o phu thudc vao phan bo cua
luu toc dia phuong trong ti€t dién va dugc xac
dinh theo cong thiic:
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Vo Ve
hodc thong thudng trong di€u kién long dan
hé va dudng ong, c6 thé bd qua s6 hang thit ba,
va ta c6 cong thiic sau:
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a=1+3 >1,0
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trong d6 Au=u-v
u - luu toc tai diém M nao d6 cua tiét dién
(Iuu toc dia phuong);
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v== - luu toc trung binh mat cat.
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Hinh 2

Néu Iuu toc tai tat cd cdc diém trén mit cit
u6t biang nhau va bing luu téc trung binh (u = v)
thi hé s6 o = 1.

Néu chuyén dong 12 song phang va luu toc
phan b6 theo dudng thang OB hoic OB’ (hinh 2)
thi hé s6 o = 2. Néu luu t6c phan bd theo
parabol tng véi phuong trinh u = ky" thi hé s6 o
dugc xac dinh theo cong thic:
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hoac chinh xac hon:
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a=1+3 =
3n+1 3 3n+1

licn< 1thia<2;ldcn>1 thi a>2.
Theo tai liéu cha V.N.Evreinop c6 thé 14y gan
dang:
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Trong d6 C la hé s6 Sédi trong cong thic

v=C+R-i

C 20 40 60 80

o 1,53 1,13 1,06 1,03

boi v6i duong ong tron, khi luu téc phan bo
theo qui luat parabol u=a(r; —7*), vi du véi
dong chay tang thi hé s6 o = 2.
Theo A.D.Antsun hé s6 a dugc xac dinh bai
cong thirc:
a=1+2,654
trong d6 A la hé sO stc can doc duong;
2
h, = ﬂ,iv—; Trong thuc t€ v6i dong chay rdi,
d2g

thuong nguoi ta 1ay a= 1,1 ; trong truong hop
2

lic ;— nho so véi h, , hoac trong nhitng tinh
g

toan kém chinh xac hon, cé thé lay: = 1,0.

2.Thi nghiém xac dinh hé so Coriolis (o)
trén mang kinh trong phong thi nghiém

Muc dich cta thi nghiém la x4ac dinh sy phan
bd luu toc va tri s6 o.. Qua d6 danh gia mic do
quan trong cua viéc lam ém dong chay va bao
dam phu hop véi thuc t€ cua dong chay dén &
thuong luu cong trinh khi thi nghiém moé hinh
thuy luc.

Thi nghiém da dugc thuc hién trén mang kinh
c6 mat cét chit nhat véi bé rong dday B=62cm,
mang dai 20m. Pap tran dinh rong ngudng chit
nhat dat cdch mat cit ddu méang kinh 12 10m. Vi
tri mat cat do phan b6 luu t6c & cdch ngudng
tran 4m vé phia thuong Iuu, noi muc nuGe khong
déi (ndm ngang).
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Hinh 3. So do thity luc thi nghiém trén mdng kinh



1- Cac ong nhya lam ém dong chay vao
mang; 2- Vi tri mat cit u6t do luu toc; 3-
Ngudng tran trén mang; 4- Cac 16 1am ém déan
nuéc vao khoang truéc mang; 5- Tran thanh
mong ctra tam giac do luu luong.

Néu trén mat cat uét xay dung duge dudng
dang toc thi gin ding ta x4c dinh duoc hé s6
Coriolis (o) nhu sau:
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o= i=1
F

trong d6: v, 1a luu toc trung binh trén dién
tich u6t AF, gi6i han gifta hai dudng dang toc; F
1a dién tich mat cat uét; v 1a luu t6c trung binh
clia mat cat.

Trinh tu ti€n hanh thi nghiém nhu sau: Po
luu t6c tai mat cit s6 2 (xem hinh 3). Ding luu
toc k& do luu toc tai cdc diém tir 1 dén 7 phan bo
theo chiéu sau dong chay ¢ 5 vi tri tir I dén V

phan bo theo chiéu ngang mat cat (xem hinh 4).
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Hinh 4. Phdn bo'vi tri cdc diém do luu téc

Két qua thi nghiém thé hién trén hinh 5 va
bang 1 cho ta nhitng nhan xét:

— Khi dong chay phan b6 doi xing, dong
cht di qua tim mat cat uét thi tri s6 o nho. Khi
dong chu léch vé mot phia thi tri s6 o ting
manh.

—  Khi luu lugng 16n (ty s6 H/B>1) thi anh
huong cta thanh bén rat ro rét. Phan bo luu toc
cang khong déu, chu luu thay déi dan dén viéc
ldy tri s6 a =1.00+1.10, nhu ching ta van

thudong st dung, s&€ din dén sai khic déng ké,
nhat 1a doi v6i thi nghiém mo hinh thay luc c6
ty 1¢ mo hinh nho.

Trong thuc t€ thi nghiém mo hinh, néu ching
ta khong cé bién phap mo ta chinh xac hudng
ctia dong chay t6i gan cong trinh thi két qua thu
duoc c6 sai khac rat 16n. Vi du nhu trong méang
kinh, néu ta thi€u hé théng 6ng dé nan thing
ong dong trudc khi vao mang sé xuit hién dong
ngodn ngoeo, chu luu thay déi lién tuc. Hay vi
du nhu dong chay tir thugng luu vé cong trinh
trong mo hinh bi d6i dong chu tuy tién hay chay
vong xody thi két qua thi nghiém mo hinh sé
thi€u do tin cay.
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2) Q=90.62 (I/s); H=57.42 (cm); V=25.45 (cm/s)
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3) Q=120.32 (I/s); H=61.56 (cm); V=31.52 (cm/s)
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4) Q=153.83(1/s); H=65.67 (cm); V=37.78 (cm/s)
Hinh 5. Két qud xdc dinh phdn bo luu toc vdi cdc tri s6 luu luong khdc nhau

Bang 1. Két qud xdc dinh a ting vdi cdc tri s6 luu luong khdc nhau

Q= 9.16 (1/s) = 40.91 (cm)
F= 2536.42 (cm?) V= 3.61 (cm/s)
V(cm/s) F(cm?) AF(cm?) V; (cm/s) AF*V 2 AF*V, 0=(ZAF*V>)/FV?
4.484 0.0 492.6 4.442 43174.8 2188.1
4.400 492.6 323.7 4.300 25736.4 1391.9
4.200 816.3 385.7 4.150 27567.3 1600.7
4.100 1202.0 526.0 3.950 32417.3 2077.7
3.800 1728.0 217.0 3.600 10124.4 781.2
3.400 1945.0 107.0 3.200 3506.2 342.4
3.000 2052.0 62.0] 2.850 1435.2) 176.7
2.700 2114.0 422 .4 1.350 1039.3 570.2
0.000 2536.4
145000.8 9128.9 1.214
Q= 90.62 (1/s) H= 57.42 (cm)
F= 3560.04 (cm?) V= 25.45 (cm/s)
V(cm/s) F(cm?) AF(cm®) | V,(cm/s) AF*V}? AF*V,; o=CAF*V)/FV?
36.710, 0.0 45.8 36.4 2198763.2 1663.6)
36.000, 45.8 135.9 34.5 5579725.4 4687.9
33.000 181.6 421.7 31.5 13179352.3 13282.3
30.000, 603.3 352.9 29.0 8606878.1 10234.1
28.000] 956.2 580.1 27.0 11418108.3 15662.7
26.000) 1536.3 279.2 25.5 4629519.9 7119.6
25.000] 1815.5 655.5 24.0 9061632.0 15732.0)
23.000] 2471.0 217.0 22.5 2471765.6) 4882.5
22.000] 2688.0 99.9 21.5 992843.7 2147.9
21.000] 2787.9 183.0 19.5 1356922.1 3568.5
18.000] 2970.9 47.0) 17.5 251890.6 822.5
17.000] 3017.9 542.1 8.5 332917.2 4607.9
0.000; 3560.0
60080318.3 84411.4 1.023
Q= 120.32 (1/s) H= 61.56 (cm)
F= 3816.72 (cm?) V= 31.52 (cm/s)
V(cm/s) F(cm?) AF(cm?) | V,(cm/s) AF*V3 AF*V, o=(CAF*V3)/FV?
47.220 0.0 206.7 44.6| 18350045.5 9220.9




42.000] 206.7 192.9 41.0. 13294860.9 7908.9
40.000 399.6 246.8 39.0 14639929.2 9625.2
38.000] 646.4 202.6 37.0 10262297.8 7496.2
36.000] 849.0 663.5 34.0 26078204.0 22559.0
32.000] 1512.5 550.5 31.0 16399945.5 17065.5
30.000] 2063.0 686.0) 28.5 15880299.8 19551.0
27.000) 2749.0 271.4 26.0 4770126.4 7056.4
25.000) 3020.4 170.3 23.5 2210132.1 4002.0
22.000) 3190.7 438 21.5 435300.8 941.7
21.000) 3234.5 39.5 20.5 340297.4 809.8
20.000) 3274.0 531.0) 10.0 531000.0) 5310.0
0.000] 3805.0
123192439.5 111546.6 1.030
Q= 153.83(I/s) H= 65.67 (cm)
F=  4071.54(cm?) V= 37.78 (cm/s)
V(cm/s) F(cm?) AF(cm®) [ V,(cm/s) AF*V} AF*V, a=(ZAF*V})/FV>
62.980) 0.0 50.8]  62.490 12396391.6 3174.5
62.000) 50.8 173.2]  58.500 34674921.5 10132.2
55.000] 224.0) 2925 52.500 42325664.1 15356.3
50.000) 516.5 493.4  47.500 52878603.1 23436.5
45.000 1009.9 597.5]  42.500 45867460.9 25393.8
40.000 1607.4 567.6] 37500 29932031.3 21285.0
35.000] 2175.0 654.6]  33.500 24609932.5 21929.1
32.000] 2829.6 228.8]  31.000 6816180.8 7092.8
30.000] 3058.4 195.8  29.000 4775366.2 5678.2
28.000) 3254.2 136.8)  27.000 2692634.4 3693.6
26.000 3391.0 153.4]  24.000 2120601.6 3681.6
22.000) 3544.4 334 21.500] 331941.7 718.1
21.000] 3577.8 459.2[ 10.500 531581.4 4821.6
0.000] 4037.0
259953311.0 146393.2 1.184
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Abstract:
THE RESULTS OF THE CORIOLIS COEFFICIENT (o) EXPERIMENT
ON TESTING FLUME
Dr. Eng. Le Van Hung,
Water Resources University

The hydraulic model experiments require choosing the similarity standards, proportion of the
model ... The model of the upstream flow to the construction is also very important. Following
results of the experiment will be partly proof of this importance.
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