ith B IR IR F IR

J E E Vol.8 No.6 | Dec. 2017 ARTICLE

Journal of Earth Environment [igv]e) By (VAN EYALS P {0 ) W o [0 ]0F)
BRI YA S = I B IS 3

oA, OB, A OB/, W, A
RIPHI R 4 AL bPRE S0 & AR A0 %, BRI 430081

RFIEX

B OE. BEFEY (ePM, ¥ ) ERERWEREGORADRER, SHRABERAREZHABRELE,
HARKFRFERENL, ASRDULAE G AR B A A %2R EBEALTEN, ARALERHA
PHALARE SR, FRAI: EREMEMHT, RANREDERTFANE A DNS & R&)4E,
PIitMELERNAREEETAARLERRA A, RERNTREEMEZTRNREEEKmIER, (2%
HARE . L BMANEF R4 LA B B O, R MR Yk K, YHEH Sl o, @i R
K8 St 3 ek s, FMBEZER K MIER,; % StRDN AR Hm, RFZAF 4 8 R E LG RAE
AT R EARM L% AR TR, AR TG EWORER R IEH .,

KR, FEALK; LAERAS; BERE LS, ARfdE; HEGER

Movement of micro- & fine-particles in boundary layer and near-wall area
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State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China

Abstract: Background, aim, and scope Particle contaminant (e.g. PM,, & PM, ;) flow around an exposed body
is commonly existed in nature, and its interaction with background flow and its fate are complicated and valuable
for further research and application. Materials and methods This paper adopts turbulent and near-wall model to
numerically simulate typical boundary layer and near-wall particle flow in a straight duct, and to study the detail
particle deposition and penetration process in the turbulent flow. Results Under current simulation conditions,
the flow behavior based on the Reynolds Stress Model and Enhanced near-wall model agrees well with previous
Direct Numerical Simulation (DNS) results, while predictions from other near-wall models show partial
agreements and partial discrepancies. The obtained dimensionless particle deposition velocities (DPDVs) based
on these two models are generally among the range areas of literature experiment and DNS results, although
differences exist. Discussion DPDVs increase with dimensionless particle relaxation times (DPRTs) increase
between 4.2x107°<7,<6.8x10°, but the increasing trend is slightly different from literature data trends. The above
phenomena may be attributed to different simulation and experimental conditions for different literature works.
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When the DPRT T;<1.9><10_2 and the near-wall frictional velocity # <19 cm-s ', the effects of different near-

wall models are obvious; while above these DPRT and frictional velocity values, the near-wall models impose

slightly on DPDV. Under St>1 condition, the particle penetration decreases with St increase and it increase with

u increase. Under St<1 condition, the St number has no influence on the penetration. Conclusions In short, this

investigation preliminarily gives the effects of different near-wall models on nearby turbulence and particle flow

of an exposed body, and this research also obtains the characteristics of particle flow fate. Recommendations and

perspectives Further studies are recommended to be conduct on the interacting and modeling among turbulence,

near-wall boundary layer and particle flow. These studies are believed to be useful for exposure research and

effective control of particle contaminant.

Key words: mist/fog aerosol; near wall turbulence; particle trace & fate; deposition & penetration; near wall model
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