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Table 1 Three sets of resolution parameters
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Fig.3 Contrast cloud map for plane of symmetry
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Table 2 Boundary setting of the computational domain

HRZR Kt 28
PRGN 2R WY 1.225 kg/m®, SIS 1.789 4x10°
Al HE A V=1.8~6.6 m/s
HH A P=0Pa
puJE BETH R UE
RAERE solid [

- 350 -

BEXT XFlow #CF £ 1 19 Automatic 55 |
Smagorinsky £ Dynamic Smagorinsky (DSM)#
T BE T F 365 RO =) 0 i Al PE AT (WALE ) 25 AN [+
T AL, L 6 m/s M= i WG, 1R [ 425
IO NP LK SR TUE (3£ 3),
x3 FAEHEREETXEEENFHEEUK SR LLE

Table 3 The average velocity and SR ratio in the lower

turbulence model of different turbulence models
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Automatic 11.08 1.85
Smagorinsky 16.96 2.83
DSM 10.64 1.78
WALE 10.61 1.77
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Fig.5 Schematic diagram of horizontal angle
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Fig.6 SR values at different horizontal wind direction angles
3.3 REMRAE A

SE G BLCIREE R KR REAEE By 1],
AT R ) 55 AU RE R 2 B I KO A B
HBUE N 0~360 B AS[E]RUaI Y SRAE (B 7) . #%
360 ° 34553 K 24 A T5 1), BUEEAS J5 1] 3 £ N
15 °, W aiE BN 6 m/s, A EHE T A SR
{HanPE 8 Fis

iRz |

7 ERBTEE
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Numerical research on flow field characteristics of wind gathering
device based on structural optimization

Xu Kai, Huang Cheng, Huang Jiageng
(School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract; The INVELOX wind power generation system is a kind of wind collection system with
ducts, which can obtain wind power in multiple directions and at low wind speeds. The system
efficiency depends on the ratio of the wind speed of incoming wind direction to the average wind
speed of the venturi, that is, the velocity ratio SR. In this paper, model optimization was carried
out based on INVELOX system, and taking the design of a small style wind collection device as
the research object. The fluid dynamics calculation software XFlow based on Lattice Boltzmann
method (LBM) was used to numerically simulate the flow field characteristics of the device at
different wind speeds. By calculating the SR ratio in the Venturi tube, the critical working wind
speed was 3 m/s. Through the analysis of the V-SR diagram, it can be concluded that the device
enhanced the wind speed in the environment with the increase of the wind speed in the flow field.
At the same time, considering the application in the environment,taking 6 m/s as the wind speed
of the flow field and carrying out the simulated analysis of the horizontal and oblique incoming
wind to obtain the wind speed variation in the working section of the Venturi tube at different
Angle of attack, which provides a reference for the engineering application of the energy
acquisition device.

Keywords: wind harvesting device; flow field characteristics; SR value; Lattice Boltzmann
method; INVELOX
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