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Abstract

The straight through finned cyclone tube is the key component of the air filter prefilter, and is the
core that determines the separation efficiency of the prefilter. Based on the working principle, de-
sign theory, and mathematical model of flow field of a certain type of straight through finned cyc-
lone tube, this paper compares and collates bench test and field test data to form an empirical de-
sign mathematical model of straight through finned cyclone tube, and programs it to form a design
software. It studies the impact of design parameters on its performance such as resistance and ef-
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ficiency, and determines the optimal value range of relevant parameters to realize accurate calcu-
lation of the performance of the straight composite cyclone tube, and achieve the purpose of im-
proving the comprehensive performance of the prefilter.
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Figure 1. Component diagram of straight finned cyclone tube
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Figure 2. Schematic diagram of filtration process of straight-through finned cyclone tube
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Figure 3. Structural parameter diagram of straight finned cyclone tube
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Figure 4. Flow chart for calculation of resistance efficiency of straight finned cyclone tube
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Figure 5. Curve chart of influence of structural parameters on resistance of cyclone tube
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Figure 6. Curve chart of effect of structural parameters on cyclone tube efficiency
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Figure 7. Comparison curve of resistance between calculated value and expe-
rimental value of swirling tube with different parameters
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Table 1. Comparison data table of calculated and experimental efficiency values for two types of samples
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