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Comparison and Exploration of Different Calculation Methods
for Airflow Noise through Branch Take-offs

LIU Yalin, DONG Yaocheng , ZHAO Lei

( School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology,
Xi’an 710055, China)

Abstract : The aerodynamic noise generated by the flow inside the ducts and their component parts is one of the main
problems in the field of HVAC system. It is of engineering significance to calculate the aerodynamic noise induced by duct
elements accurately in the design stage. Comparing the contents of aerodynamic noise calculation for air duct systems in
HVAC design manual of China with those of other countries” manuals, it is found that the difference is mainly concentrated
on the computation of the aerodynamic noise through branch take-offs. In order to explore the accuracy of each method, the
experiments and numerical simulations of the aerodynamic noise of branch take-offs are carried out. It is found that the result
of branch duct noise from the method in ASHRAE Handbook is closer to the measured data than those from the other
methods. Meanwhile, both the experiments and simulations show that the sound pressure level at the outlet of the main duct
is lower than that in the branch, which indicates a contradiction to the ASHRAE. Therefore, it is concluded that the method
from ASHRAE is more accurate in the calculation of air dynamic noise in the branch take-offs, but its description of noise at
the outlet of the main duct is incorrect.
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