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Abstract: To solve the problem of difficulty in accurately measuring ventilation parameters at non-
ideal test sections of ventilation systems, based on the numerical simulation method, the effects of
pipe diameter, air velocity, curvature-diameter ratio, particulate matter mass concentration,
particle size, density and other factors on the airflow and particle concentration distribution in the
90° circular bend are explored. The measurement errors and rules of the equal-area ring method
and the center point method on the non-ideal test section are analyzed. The results show that the air
velocity distribution in the bend is only affected by the curvature-diameter ratio, and the particulate
matter mass concentration is affected by the curvature-diameter ratio, particle size and density.

The maximum error of air velocity at the elbow outlet measured by the equal area ring method is
7. 8%. When the curvature-diameter ratio is fixed, there is a functional relationship between the
error of each measured section and the pipe diameter, and there is a linear relationship between the
wind speed of the pipe center and the average air velocity of the section. The particulate matter
mass concentration errors of the elbow inlet and outlet measured by the equal-area ring method are
all below 10%. This study can provide a reference for the monitoring of air velocity and particulate
matter mass concentration in non-ideal measurement section.
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