Y=Y+ domio ATAY F osled ¥ Wl (3l pf 5 3035 oo

oyl Salus yig) 90 b ool Kouw gbvasin 31 (55 0L ol a0 8551
o509 9 Flwwlxo

T B \ . \ . oL, )
OS5 gl 5 ompdd Ao ¢ IS Lilaas & 330 5,

O] (ol oSl ey Lo oS!

I & s s Joow ot
u///‘u/)t’ﬂ ‘“@)“’W"K‘“/‘)‘J))"/ﬁ U/W/

OYAYIDNY i pdy b AYAVEITY 228l 0 b))
oS>

)3 51 6 (Sagl S8 5 (6ol loynly s pslatons (15SUsS sla S g5 ) b iy o8 g e e
i (535330 0858y Aol ¢455U6S g5 10 pB dlge (591 g2 g dlawlgds mlis | gyl jd sl (3L s Cuonl (gl
ol it J S 45 ) agrg (Sl sla g (Sl oy gy 0 dgdien pB dlse glie BT (Sagl sl oS
oty (2,0l Jilty oy 4 b 2o pl 3 sl S ol G baoo Sl clslis uilf] ond adye by, da g,
ol S gloarty Sl (S2,00k oliee alio cpl 1> sl oMl oy Gl @55 g A5y 0975 350 )3 g oAb By (5SS
0o 009 (75 ey 9 SBls l3Ble s Sl sl 4By HE oy 3y90 (225 9 s Glagis) jledlatul b gjlusY g plio
iy o3l dale o090 Job 3 (S5l i dpglp sy 0l G bama I cbilis il gy b S
duglie andy BLbl ki Ve )3 Jore ) 485 & 90 sais xS0l b By) 93 2 5l ol bt cal o osliial JSKb oo 0
@35 5 ol Jolis sy )3 39250 ol Sis (S50 Cloogas g aidy awdin ¢ 53,13 ljre 348 3,900 elaieds sl 0
oy sl oas Jlael o 3 52 (50 aY (25 Ll 3 5b e 5 0d (gilodund (Saolid Joa 3 @b (gaialy
39 9 Ui 099 e 5 codlatil iy 51 (S50 Jmiliy 35500 (gl 5] g o 5l cblin uiliT Ll Sl 28
ool 00 dunlie (20503501 s b g gl yciwl (il pdiges LIS 3 hgy 90 12 guld .Cawl odid dsbre (40,5 s b9, b ]
RS b g clae S blday 4 Gy slagby, 5 6 pSeilul jlatel cunsy S sy (6801 oS amd e 5 ol
Cuwd b > pegad s (pSoilul palie b (o9 Jlaw Bl (4S5 (oS S5 ] Slsle slaoyld Seld (g )0
s ey ely /¥ 5 Slsles (slae)l Saolsd Jho (gl +IVY iy LIS Sl 5 i s sl AL e

AR o Cawddy 01 (650385 pdlie I yzeS ) PMg oan VT cdale (blss dan )3 (po)S g By ol odal cundey

O“’)Kdﬁ (gdde gl gy iy ¢ S0l :“5..\.3.15 d&b)’g

Estimation of wind erosion emission from iron ore piles using CFD and Von
Karman methods

Khosro Ashraﬁ]*, Mostafa Kalhor', Majid Shafiepour' and Ayoub Torkian®

"Faculty of Environment, University of Tehran, Iran
*Institute of Water and Energy, Sharif University of Technology, Tehran, Iran

(Received: 11 June 2012, accepted: 3 August 2013)

“Corresponding author: khashrafi@ut.ac.ir il 05,)155"



AFAY OF oyleds oV e (Ol ) ¢ 55 Aloms OLSes 5 bl WY

Summary

Open aggregate storage piles are used more and more in industrial sites. In industrial areas, emitted
particulate matters from piles of row material can affect the quality of life of workers and
employees and also the quality of the environment. Study of dispersion patterns and concentration
of particulate matters over a landscape is important for the strategy of monitoring and controlling
particulate matter. Within an industrial facility, dust emission may be generated by wind erosion of
open aggregate storage piles and therefore, it pollutes the environment and wastes the row
materials. Emission of particulate matters from surface of a pile depends on many parameters such
as characteristics of wind (e.g. wind speed and wind direction), specifications of particles (e.g.
particle diameter, density, shape, etc.) and erosion properties of surface. Therefore, for emission
calculation of particulate matters from a pile and also for simulation of dispersion of emitted
particles, it is necessary to simplify the physics of this phenomenon. Simplifications have been
carried out based on governing equations and also applying the empirical relations obtained by
field studies. Based on these theoretical and empirical investigations, a few methodologies are
available for atmospheric wind erosion calculations from storage piles of row materials. The U.S.
Environmental Protection Agency (EPA) method is one of the most famous approaches to this kind
of calculation. It focuses on estimating the wind erosion and it cannot be used for dispersion pattern
prediction. On the other hand, some models and methods have been developed to calculate the
dispersion of pollutant in near and far distances from sources. One can combine the calculation of
particulate matters emission with dispersion models in order to determine the particulate matters
concentration at the environment.

In the present work, two methods including the U.S. EPA wind erosion estimating approach
combined with Von-Karman's scheme for dust settlement and computational fluid dynamic (CFD)
method using Fluent 6.3.2 Software are applied to predict particulate matters dispersion patterns
from an iron ore pile. The Von-Karman's method is based on the length and time of the particulate
matter settling. In the present work, the concentration of particulate maters in different distances
from the source has been calculated using these parameters. In the CFD technique, the geometry of
a pile is generated in Gambit Software using a structured mesh tool. The number of the generated
mesh on the pile is 104,214. In this study, the flow condition is assumed to be incompressible,
turbulent and steady state. Turbulence modeling is carried out based on two types of modeling
namely k -¢ and k - theories. Atmospheric wind profile is assumed to be in neutral conditions
and defined by a user-defined function (UDF) tool from Fluent Software. The results from the two
methods are compared with concentration of particulate matters measured based on 10 points. The
maximum concentration position predicted by the CFD approach is more precise than that
predicted by Von-Karman's method. Good quantitative and qualitative agreements are observed
between the CFD predicted deposition and the measurement results. The determination coefficient
for CFD and Von-Karman methods are 0.71 and 0.35, respectively. Also, Von-Karman method
underestimates the concentration of particulate matters in all 10 measurement points.

Keywords: Wind erosion, pile, numerical methods, Von Karman
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