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Abstract

IIn industrial ventilation system, the resistance of local components accounts for 40%~60% of the
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total resistance of ventilation system, so reducing the resistance loss of local components is of great
significance to improve the energy efficiency of ventilation system. At present, the methods to re-
duce the resistance loss of local members are mainly through adding baffle and optimizing the
structure of local members. In this paper, ANSYS Fluent 18.2 software is used to study the resistance
characteristics of ventilation systems with different baffle forms. The results show that adding the
guide plate at the tee can reduce the drag loss, increase the maximum drag reduction rate of local
components by 19%, and ensure the uniform air volume distribution in the ventilation system. This
study is expected to optimize the low-carbon and energy-saving operation of industrial ventilation
systems.
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Figure 1. Model and experimental model of H-shaped wind system
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Table 1. Comparison between experimental and simulated values of cross-sectional wind speed measured by air ducts
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)2 A T ()
1 2 3 4 5 6 7
S 6.81 4.24 4.15 2.62 2.65 2.59 2.63
D) 6.81 4.26 4.26 2.75 2.75 2.83 2.83
“Aa % 21 0.00 0.02 0.11 0.13 0.10 0.24 0.20
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Figure 2. Cloud map of cross-sectional velocity at z = h/2
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Figure 3. Cloud diagram of pressure at z = h/2 section
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Figure 4. Schematic diagram of the structure of the three-way internal guide plate
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Table 2. Relative positions of deflectors
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Figure 5. Cloud map of pressure distribution under the three-way guide plate at different positions
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Figure 6. Drag reduction rate of guide plate
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Figure 7. The influence of air supply speed and guide plate position on air volume imbalance rate
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