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Fig.1 The schematic diagram of grid-divided model
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Table 1 The parameter of airfoil - shaped

measuring — flume for ¢ =0.53
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wy AEH WEu  KEL A
No. Measured Mean vclo(:-ity Turbulence Turbulence
upstream depth  of the section length . .
(em) (m/s) (m) intensity
1 6.70 0.2488 0.0268 0.6087
2 8.74 0.2857 0.0350 0.6403
3 10.56 0.3150 0.0422 0.6636
4 12.28 0.3388 0.0491 0.684
5 13.87 0.3610 0.0555 0.6984
6 15.34 0.3801 0.0614 0.7119
7 16.77 0.3986 0.0671 0.7241
8 18.08 0.4145 0.0723 0.7345
9 19.40 0.4295 0.0776 0.7443
10 20.66 0.4434 0.0826 0.7532
1 21.87 0.4576 0.0875 0.7616
12 23.06 0.4704 0.0922 0.7693
13 24.18 0.4824 0.0967 0.7763
14 25.24 0.4950 0.1010 0.7830
15 25.94 0.5031 0.1038 0.7873
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M2 HIABBAWETEE
Fig.2 The schematic diagram of water surface profile of local section in model
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Table 2 The comparison between measured and calculated 0.53B K LB HAKESLMFHBEHERRR
downstream depth in measuring-flume for & = 0.53 WA 3 frm,
i iy o 23 =05 RAMKHRARSHNRRER
F;f ) Measured . Calculm:d Deviation Table 3 The comparison between measured flow and
- (em) depth (em) depth (%) lculated flow in ing-flume for € = 0.53
1 5.80 5.91 1.90 o MR q, #iﬁgﬂqz Deﬁg
2 7.55 7.42 1.72 No. M“’f‘{‘"/’:)ﬂ‘” Cal (l“J“:“) ow ("‘Z’;""

3 9.33 9.19 1.50 N 00 57 v

4 10.84 10.74 0.92 2 14.98 14.63 2.34

5 12.18 11.9 1.56 3 19.96 20.37 2.08

6 13.24 13.01 1.74 4 24.96 25.52 2.24

7 14.1 13.85 1.7 5 30.04 30.56 1.713

] 15.4 15.18 1.43 6 34.98 35.28 0.86

9 16.35 16.16 1.16 7 40.11 40.27 0.40

10 17.13 17.38 1.46 8 44.96 45.09 0.2

11 17.7 17.29 2.32 ? 49.99 50.07 0.16

12 18.39 17.97 2.28 10 54.96 54.88 0.13

1 60.05 59.62 0.12

13 19.02 18.47 2.8 12 65.08 64.11 1.49

14 19.67 19.15 2.64 3 9.98 61.28 3.8

15 20.44 20.02 2.05 14 74.96 71.59 4.50

Py 1.82 15 78.30 74.12 5.34
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Table 4 The comparison bety lculated results and measured
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Numerical simulation of hydraulic characteristics on the
airfoil-shaped measuring-flume in rectangular canal

SUN Bin, Ll Hong-xing, PAN Zhi-bao

Its in ing-flume of different contraction ratios

TokE by &3]

ne B ¢ FHRE(%) BRE(%)

Contraction ratio ~ Mean deviation of Mean deviation
downstream depth of flow
1 0.48 2.07 2.18
2 0.53 1.82 1.91
3 0.58 1.94 2.03
( College of Water Res and Architect

! Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: By means of conducting 3D numerical simulation on airfoil-shaped measuring-flume of 3 different contrac-
tion ratios in rectangular canal resorting to combination of VOF method and standard % — ¢ turbulence model, and com-
paring the numerical calculation results like downstream water depth at cross section, flow etc with physical model experi-
ment, from which it can be seen that these data can match each other well, so the reliability of this kind of method to
simulate the physical model interal flows is proved accordingly, and therefore the new concept can be referred to for fur-
ther research and design optimization on air-foil-shaped measuring-flume.

Keywords: VOF method; standard k — € turbulence model; rectangular canal; airfoil-shaped; numerical simulation



