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Abstract: The fence height and incoming wind velocity are the main factors affecting the spatial dispersion of
construction dust. Taking a construction site in Beijing as an example, the construction dust data of a certain pe-
riod was selected for CFD simulation, and the results were compared with the actual measured dust concentration
data of the site for verification. By analyzing the meteorological wind velocity data during the construction period
of the site, 6 kinds of incoming wind velocities of 2,3,4,5,7 m/s and 9 m/s with exponential law were selected,
and 6 kinds of fence heights of 1.8, 2.0, 2.2, 2.5, 2.8 m and 3.0 m were chosen. The CFD simulations were con-
ducted to compare and analyze the spatial distribution and dispersion characteristics of construction dust under
different fence heights and incoming wind velocities. In order to comprehensively evaluate the impact of con-
struction dust on the human body and external environment, the averaged dust emission rate in the range of
breathing height 0.5~1.5 m and the dust fugitive ratio were proposed as evaluation indexes. The results show that

the averaged dust emission rate of 3.0 m fence height has the lowest overall index at the six incoming wind ve-
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locities, indicating that dust pollution has the least harm to the human body. The dust fugitive ratios of the six

fence heights under the same incoming wind velocity are almost the same, which indicates that the impacts on

the external environment are almost the same. The impacts of the construction dust on the human body and the

external environment are the most serious when the incoming wind velocity is 3 m/s and 5 m/s, respectively.

Key words: computational fluid dynamics; construction dust; fence height; incoming wind velocity; emission

rate; fugitive ratio
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Fig.1 Wind frequency and cumulative distribution function of diurnal mean wind velocity
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Fig.2 Schematic diagram of calculation domain and local grid of CFD simulation
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Tab.l1 Parameter settings of the CFD simulations

Object Parameter Settings
solver pressure—based
steady/unsteady steady
Solver gravity acceleration/(m/s?) -9.8
turbulence model standard k—&
algorithm SIMPLE
discretization second order upwind
inlet velocity—inlet
outlet pressure—outlet
Boundary condition P symmetty
ground no—slip wall
fence no—slip wall
injection velocity—inlet
model discrete phase
couple frequency/step 10
Discrete phase injection type surface
discrete random walk model on
boundary trap of particle on
density/ (kg/m?) 1550
diameter distribution Rosin—Rammler
minimum diameter/m 1.81x107
Dust maximum diameter/m 2.72x10%
mean diameter/m 3.52x107°
spread parameter 2.51
number of diameter 10
total flow rate/(kg/s) 1.5x10°
criterion 10°
Convergence steps for stability 10 000
steps for statistics 10 000
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