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Fig.1 The schematic diagram of dust collector’s structure
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Table 1 ~ Main structural parameters of the dust collector

Structural parameters Values (mm)

Diameter of straw 168
Height of straw 199
Distance between two straws 1270
Length of dust collector 2000
Top width of dust collector 265
Bottom width of dust collector 212
Height of dust collector 91

Height from the ground 11
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Fig.2 The meshing diagram of finite element
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Fig.3 The schematic diagram of noise monitoring point’s location
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Fig.4 The diagram of noise spectrum
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Fig.5 The map of mean value of pressure fluctuation
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Fig.6  The structure of improved dust collector
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Table 5 The comparison of total sound pressure level

State L/dB
Original dust collector 74.3
Optimal dust collector 68.1
Difference value 6.2

Optimized ~ Calculated  Relative
Performance parameters
results results error
Total pressure of outlet (Pa) -3049.98 -3075.79 1%
Aerodynamic noise (dB) 68.6 68.1 0.4%
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OPTIMIZATION OF AERODYNAMIC NOISE FOR CLEANING
SWEEPER’S DUST COLLECTOR *

Shan Baolai'®  Zhang Qichang'*" Zhang Pei’ Liu Jun’
(1.School of Mechanical Engineering , Tianjin University , Tianjin 300072, China)
(2.Tianjin Key Laboratory of Nonlinear Dynamics and Control , Tianjin 300072, China)
(3.Zhengzhou Yutong Heavy Industries Co. Ltd , Zhengzhou 450000, China)

Abstract Dust collector is the key component of the cleaning sweeper vehicle, so the product performance can be
greatly improved by reducing the aerodynamic noise of the dust collector. Based on Fluent software and FW-H acoustic
analogy model, the aerodynamic noise of dust collector was calculated. Firstly, a new kind of dust collector with shoul-
der structure and inclined wall was designed in this paper, and the comprehensive influence between shoulder angle and
inclined angle of upper wall on the aerodynamic noise of the dust collector was mainly focused on. Based on MATLAB
software, polynomial fitting was used to establish the function relations between dust collector’s total pressure and two
parameters, and between total sound pressure level and two parameters, and then the objective functions were optimized
by using multi-objective optimization genetic algorithm. The numerical results show that: the shoulder angle has a signifi-
cant influence on aerodynamic noise, and between 0° and 20°, the noise can be reduced by 0.4dB for every one degree
increase of the shoulder angle. Moreover, the aerodynamic noise of the dust collector can be reduced effectively by in-

creasing the shoulder angle reasonably while reducing the energy loss of the dust collector, and the maximum reduction

is 6.2dB.

Key words dust collector, aerodynamic noise, FW-H acoustic analogy model, multi-objective optimization,

genetic algorithm
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