International Journal of Fluid Dynamics {3712, 2019, 7(1), 31-37 Hans X
Published Online March 2019 in Hans. http://www.hanspub.org/journal/ijfd
https://doi.org/10.12677/ijfd.2019.71004

Effects of the Size on the Flow
Behaviors and Characteristics
of the Converging Duct

Yanglin Cheng!, Jianjun Yel2*, Xiaohong Huang3, Yuan Zhang!, Shehab Salem},
Yiwen Wang?, Zhengyang Li?, Yuji Yang!
!School of Power and Engineering, Huazhong University of Science and Technology, Wuhan Hubei
2Key Laborary of Low-Grade Energy Utilization Technologies & Systems, MOE, Chongqging University, Chongging
3 . .
Institude of New Energy, Wuhan Hubei
Email: "hustyjj@hust.edu.cn

Received: Jan. 10"’, 2019; accepted: Jan. 24"’, 2019; published: Feb. Z"d, 2019

Abstract

The efficiency of the converging duct is closely related to the size. In the paper, the numerical si-
mulation is implemented to study the performance of the converging duct, combining with the
experiment test. The flow characteristic, such as the velocity distribution and the pressure distri-
bution, are investigated respectively. The results present that there is a critical size for the con-
verging duct. When the duct size is lower than the critical size, the size effect is obvious, and the
efficiency of the converging effect will decrease as the duct size decreases. When the duct size is
higher than the critical size, the change of the converging efficiency slows down.
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Figure 1. Three-dimensional model and structural parameters. (a) Three-dimensional
model; (b) Structural parameters
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Figure 2. Full flow field model and mesh generation of the air duct. (a)
Numerical simulation model; (b) Mesh generation
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Figure 3. Test system of the air duct
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Figure 4. Location of different measuring points and wind speed value curves. (a) Lo-
cation of measuring points; (b) Wind speed value curves
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Figure 5. Velocity contours of air duct at different size
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Figure 6. Pressure clouds of air duct at different size
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Figure 7. Relationship between the wind speed ratios and air duct size
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Figure 8. Curve of average wind speeds at different sizes of the
air duct
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