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REDUCING OF ENVIRONMENTAL POLLUTION DURING COAL
TRASPORTATION

[IpencraBieHi pe3yabTaTH J1aOOPATOPHUX EKCIIEPUMEHTIB 3 JIOCIIKEHHS IHTEHCUBHOCTI BHHO-
Cy BYTUJIbHOTO MWJIY 3 MIBBaroHiB. PO3rIsiHYyTO 4OTHMpPH BUIMAAKU: BUHOC BYT'UIBHOTO MUY 3 MiBBa-
T'OHA, 3aBaHTAXEHOT'0 3 «ILAIKOI0», BUHOC MUIIY 3 MIBBaroHa 3 J0JaTKOBUMH BEPTUKAIbHUMHU OOp-
TaMu, BUHOC MUITy 3 MiBBAaroHa 3 A0JAaTKOBUMH OOpTaMM TUILY «KPHJIO», BUHOC IHIIY 3 MiBBaroHa 3
JIOJJaTKOBUMH OOpTaMu TUITy «BHYTpIIIHE Kpuiio». lIpeacrasieni gaHi NOKa3yiOTh, 110 3MEHUIUTH
IHTEHCUBHICTh BUHOCY BYT1JIBHOTO THJTY 3 MiBBaroHa MO>KHA 32 PaXyHOK 3aCTOCYBaHHSI TOJaTKOBUX
O0pTiB, pO3IIIAHYTOI GOPMHU.

[TpencraBieHsl pe3yabTaThl JAOOPATOPHBIX SIKCIEPUMEHTOB 110 UCCIIEIOBAHNIO HHTEHCUBHOCTH
BBIHOCA YTOJILHOM MBUIM U3 MOJIYBAaroHOB. PacCMOTpPEHBI YeThIpe Cilydasi: BEBIHOC YTOJIHOW MBLIH U3
MOJTYyBaroHa, 3arpy>K€HHOTO C «IIANKOi», BBIHOC MBUIH U3 MOJyBaroHa C JIOTOJHUTEIBHBIME BEp-
TUKAJIbHBIMU OOpPTaMH, BBIHOC IIBUIM U3 MOJIyBAroHA C JOMOJIHUTENIBHBIMU OOPTaMH THUIIA «KPBLIO»,
BBIHOC TIBUIU U3 NIOJyBaroHa ¢ JONOJIHUTEIbHBIMU OOpTaMU TUIA «BHYTpEeHHee Kpbuio». [Ipeacras-
JICHHBIC JaHHBIC TIOKA3BIBAIOT, YTO YMEHBUINTh WHTEHCUBHOCTH BBIHOCA YTOJILHOW MBUIH U3 TOTY-
BaroHa MO’KHO 3a CUEeT IPUMEHEHHsI JOMIOJHUTEIbHBIX OOPTOB, PACCMOTPEHHON (HOPMBI.

Introduction. It is well known that coal dust from coal trains (Fig.1) can cause
intensive environmental pollution. That is why the problem of reduction of coal dust
emission is still of great interest, especially on routes where the intensive coal trans-
portation takes place. To solve this problem many methods are used [1, 2, 3]. Some
of them are effective but very expensive. Others are less effective but cheap. For ex-
ample: watering of coal surface, usage of special solutions which cover the coal sur-
face , usage of covers, canvases, formation of special coal pile shape in the wagon
etc. Every method has its advantages and its disadvantages but the process of finding
convenient and not expensive methods is still going on.

Study of coal emission from trains shows that emission from coal trains depends
on many factors [3-7]. A lot of these factors are out of control during coal transporta-
tion. One of the most important factor is local wind speed near the surface of coal pile
in wagon. The goal of the study performed was evaluation of screens application for
reduction of coal dust emission from the wagon. Application of screens makes influ-
ence on the wind flow pattern at the top of the wagon so we decided to study the in-
fluence of such screens on coal dust emission from the model of the wagon.
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Fig. .ago for coal transportatio

Experimental setup. We performed experiments at the laboratory of Hydraulics
and Water Supply (National University of Railway Transport named after academi-
cian V. Lazaryan). The goal of the experiments was visualization of contaminated
zone near the models of the coal wagon with screen on the wagon and estimation of
coal dust emission rate. Sketch of experimental setup is shown in Fig. 2.

Fig. 2. Sketch of experimental setup: 1 — fan; 2 — table; 3 — model of the wagon;
4 — contaminated zone

The model of the wagon was made in scale 1:100 and this model represented the
real wagon Ne 12-1592. As the dynamic criteria, the Reynolds number was used
(Re=10* - 10°). During the experiments, we took photos of contaminated zones,
which were formed near the model. After each experiment the coal dust, which had
fallen on the surface of the table, was weighted to estimate the emission rate.

Results. The experiments, which were performed, simulated 3 different cases.

Case 1 (basic case). First of all, we studied the process of formation of contami-
nated zone near the model of poorly loaded wagon with coal. Sketch of the wagon
(cross section) is shown in Fig. 3.
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Fig. 3. Sketch of poorly loaded wagon (cross section)
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Model of this wagon is shown in Fig. 4a. The results of the experiment are
shown in Fig.4b.

a) b)
Fig. 4. a) Model of poorly loaded wagon;
b) Contaminated zone (abrupted) near poorly loaded wagon.

We see from Fig. 4b, that the contaminated zone near the wagon is definitely
large. The length of the contaminated zone is about 6 length of the model. It has the
form of the long cone. The black color of this zone indicates on intensive coal deposi-
tion, especially near the wagon, which means the high intensity of coal dust emission
from the model. Mass of emitted coal was about 0.07 mg for this case.

Case 2. At the next step, we studied the process of coal dust emission from the
model, which had additional vertical screen on wagon (Fig.5a). This screen changes
the fluid dynamic structure near the top of the wagon. Results of the experiment are
shown in Fig. 5b.

a) b)
Fig. 5. a) Model of wagon with screen: 1 — screen on the wagon;
b) Contaminated zone near the wagon with screen.

As we can see from Fig. 5b, the intensity of contaminated zone is less than in
Case 1 and dimensions of this zone is less than in Case 1. The form of the contami-
nated zone is like the “bottle”. It is clear that the “light” particles flew from the top of
the wagon. Mass of emitted coal was about 0.03 mg.
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Case 3. At the next step, we studied the process of coal dust emission from the
model with two screens on the wagon. Model of this wagon is shown in Fig. 6a and
results of the experiment are shown in Fig. 6b.

a) | b)
Fig. 6. a) Model of wagon with two screens;
b) Contaminated zone near wagon with two screens: 1 — contamination zone.

As we can see from Fig.6b, the contaminated zone is less than in basic Case 1.
The contaminated zone is short. The form of the contaminated zone is like the “bot-
tle”. Color of the contaminated zone indicates that the “light” fractions of the coal
were emitted from the wagon. Mass of emitted coal was about 0.028 mg/s.

It is clear that the obtained results are the “pilot” ones but these results help to
develop some strategy to reduce coal dust emission form wagons. Varying dimen-
sions of screens, their position it is possible to reduce environment pollution near
railways during coal transportation.

Conclusions. The obtained results show that installation of screens on the wag-
on allows to reduce emission rate of coal from the wagon. Implementation of screens
1s not expensive and installation of the screens does not take much time. Further in-
vestigations of this work will be directed to the development of CFD models to study
the process of environmental pollution numerically.

IlepeyeHb CCBIIIOK

1. benses H.H. Munumu3aiuss ”HTEHCUBHOCTH BBIHOCA TBUIM U3 TOJYBaroHa MpH TPAHCIIOPTH-
poske yrisi / H.H. bensies, Onaguno Myrtuy Onaroiie // Haykoswuii xypHan «EnexTpoMarHiTHa
CyMiCHICTH Ta Oesmeka Ha 3amizHuYHOMY TpaHcmopti». .. JHVY3T, 2016. — Ne 11. —
C.93 - 100.

2. benses H.H. Mogenu olieHku ypoBHS 3arpsi3HeHUs aTMoc(hepsl IpU TPAHCIOPTUPOBKE CHIITY-
yux rpy3oB / H.H. bensies, M.O. Onagumno // Hayka Ta nporpec tpancnopry. Bicu. JJTHY3T. —
2016. — Bum. 5 (65). — C. 22-29.

3. Ferreira A.D. Full-scale measurements for evaluation of coal dust release from train wagons
with two different shelter covers / A.D. Ferreira, Viegas D.X., Sousa A.C.M. // Journal of Wind
Engineering and Industrial Aerodynamics, 2003. — Vol. 91(10). — P. 1271-1283.

4. Final Report on the Independent Review of Rail Coal Dust Emissions Management Practices in
the NSW Coal Chain / NSW Chief Scientist & Engineer, 2016. — 23 p.

5. Katestone Environmental Pty Ltd. Literature Review of Coal Train Dust Management Practic-
es. Prepared for NSW Environment Protection Authority / Katestone Environmental Pty Ltd.,
2014. — Milton, Australia— 112 p.

328



Ecology and Labor Safety

6. NSW EPA. Environment compliance report: Compliance audit of coal train loading and un-
loading facilities / NSW Environment Protection Authority, 2014. — Sydney, Australia. — 50 p.

7. Robert Kotchenruther. Fugitive Dust from Coal Trains. Factors Effecting Emissions & Estimat-
ing PM» 5. / Robert Kotchenruther // EPA Region 10, NW —AIRQUEST, 2013. - 18 p.

ABSTRACT
The results of the study, dedicated to the reducing emission rate of coal from the wagon, with using
of small-scale experiments, which were performed for the model of the wagon, are presented.

The purpose of the study is evaluation of screens application for reduction of coal dust emission
from the wagon.

The methods of the research are small-scale experiments.

Findings. The obtained results show that installation of screens on the wagon allows reducing
emission rate of coal from the wagon.

The originality. New experiments have been performed to evaluate the efficiency of screen appli-
cation for reduction of coal dust emission from the wagon.

Practical implications. Screen application on the wagon allows reducing coal dust emission from
the wagon. Implementation of screens is not expensive and installation of the screens does not take
much time.
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YUCJIIEHHASA MOJAEJIBb IJIs1 OHEHKHU TEPPUTOPHUAJIBHOT'O PUCKA
HHPU ODMUCCHUHU XUMHNYECKOI'O AT'EHTA B CJIYHAE
3KCTPEMAJIbHOM CUTYALIUU
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NUMERICAL MODEL FOR TERRITORIAL RISK ASSESSMENT IN THE
CASE OF CHEMICAL AGENT EMISSION DURING ACCIDENT

[TpemoxeHn sKcIpecc METOJ OLEHKH TEPPUTOPHAIBHOTO PUCKA MPH  BBIOPOCE XMMHUYECKOIO
areHTra MpH 3KCTPEMaJbHON CUTYallMu B YCJIOBUSX 3acTpoiiku. Beibpoc mpoucxonut BOIM3M 37a-
Huil. CTaBUThCS 3a7ada pa3pabOTKU METOJa OLEHKH TePPUTOPUATBHOTO PHCKA C YYETOM pa3iiuy-
HBIX METEOPOJOTMYECKUX CUTyaluil. [[1s1 OeHKH TeppUTOpHAIbHOIO pUCKa UCHOJB3YeTCs paspa-
OoTaHHas 4yuclieHHas Mojeb. [IpuBeeHO onmucaHue aliropuTMa peleHus 3aauu 1o OLEHKe Tep-
PUTOPHATILHOTO PUCKA MPH YMHUCCUU XMMHUYECKH OTMACHOTO BEIIECTBA MPHU IKCTPEMalbHON CUTYya-
1uu. [IpeacraBineHsl pe3ynbTaThl BBIYMCIUTEIBHOTO 3KCIIEPUMEHTA.
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