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Fig. 5 Vectors plot in z=0.02 m plane
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Fig. 7 Measured streamwise velocity distribution along each ver-

tical line in centerline plane

9 10

, 1.2L,

6 XFFRME y =0 m | #E K At

Fig. 6 Vectors plot in y =0 m symmetry plane

14r o k4
12+ o FELES
s 6
1.0F o L7
~ | — RS
= 0.8 it 7 £ 5 A
0.6 O g
04} T
02F ’
©, o oty ©

02 04 06 08
u/U

P8  ADV il i) DU i A HE 4% 26 i 3% B i il 1 A % R

fi) 3L 2 43 A
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tical line in cross section |
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Tablel Campare of the drags got by the two different methods
Q H Re Fy (Ccm) F; (CPD) Fp (CPD) Fo (ADV)
[(m® min"1) m v /(10 °m?. s'1) IN IN IN IN
1 0.3860 0.1242 0. 695 3320. 63 0. 022415 0.0006016 0.023017 0.018824
2 0.4160 0.0960 1. 069 3010.12 0. 047402 0. 001044 0. 048445 0.048390
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Three dmensional numer ical smulation of external flow field
around tetrahedron frame with a sngle attached wall *

GAO zhu', YIN Ji€, TANG Hongwu’, QUO Hongmin'
(1. College of Hydraulic & Enviroormental Engineering, China Three GorgesU niversity, Yichang 443002, Ching;
2. Shanghai Investigation, Design & Research Institute Shanghai 200434, Ching

3. College of Water Conservancy and Hydropover Engineering, Hohai U niversity, Nanjing 210098, China)

Abstract : The Tetrahedron Frame Groups (TFG) protection method, a new engineeringmeasure o prevent bank e-
rosion and promote sediment deposition, has beenwidely adopted in many river engineering practices in China. How-
ever, due t the unique geametric fomsof TFG, it isdifficult to measure the external flov in TFG, which limit further
understanding about the mechanisn of the TFG protection method. A three dimensional (3D) hydrodynanic model is
developed on the platfom of the Camputational Fluid Dynamics (CFD) platform fluent to smulate the extemal flow
field and drag around the Tetrahedron Frane (TF) with a single attached wall in clear water enviorment. The smu-
lation results are compared with the A coustic Doppler V elocimetry (ADV ) experimental measuraments The result
dhaws that the 3-D model can effectively supplement the expermental study of the complex flow fields, which provides
valuable infomation for the mechanisn study of the TFG protection method. Giving different values of hydraulic pa-
raneters, the diagran of drag coefficient G, vs Reynolds number Re is obtained using the 3-D model. The diagram
shaw's that the drag coefficient in TFwith a single attached wall tends to be a constant value of 1. 557 when the Reyn-
olds number is larger than 10°.

Key words: tetrahedron frane; external flonv; numerical smulation; drag, scour protection
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