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OBJECTIVES

Main Objective:

Evaluate fog canyons efficiency in particulate matter mitigation

Specifics objectives:

Determinate the best configuration of the control system regarding number and criteria of positioning in order to
optimize particulate matter mitigation in critical areas of a steel mill plant using CFD modeling (Computational

Fluid Dynamics).

Understand the advantages and disadvantages of OTM 32 method.
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MATERIALS AND METHODS

Meteorology

The analysis of atmospheric emissions requires a reasonable knowledge of micro-scale meteorological conditions

that occurs on the influence area of the emission sources. Wind rose

campaign.
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MATERIALS AND METHODS

WIND SPEED
(mvs)

B >=11.10
Bl ss0-11.10
I 570-880
B :s0-570
[] 210-360
[ o50-210

Calms: 28,43%

JANUARY

NORTH

MAY

=outH

SEPTEMBER

NORTH

WEST

WEST

FEBRUARY

NORTH

o
AN
248
)
EAST
HOUTH
JUNE
o
»

OCTOBER

SOUTH

2m
‘et
WEST EAST
SOUTH
JULY
NORTH
et eAST —
4
SOUTH
NOVEMBER
o
Al
"
LY
"~
wesT EAST -

AUGUST

NORTH

SOUTH

DECEMBER

NORTH

SOUTH



MATERIALS AND METHODS

Exposure Profiling Method — OTM 32

PARTICLE EQUIPMENT

"o +
| | WIND SPEED AND DIRECTION SENSOR
(LEEWARD)
EMISSION SOURCE
> X
R= fA C(h, w) u(h. w) dh dw
wino Y of
o - Where:
il I\ R = emission rate, pg/s
i\ PARTICLE EQUIPMENT C = net particle concentration, pg/ms3
3 u = wind speed, m/s
h = vertical distance coordinate, m
WIND SPEED AND DIRECTION SENSOR w = lateral distance coordinate, m
(WINDWARD) A = effective cross-sectional area of the plume, m?
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MATERIALS AND METHODS

PARTICLE JET

Sampling Methodology
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MATERIALS AND METHODS

Sampling Methodology
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RESULTS

CFD Modeling

Servigos Ambientais




RESULTS

Control efficiency

CONCENTRATION SCENARIO ANALYSIS: WITH FOG CANNON VC WITHOUT FOG CANNON(PVBO2)
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CONCLUSIONS

- The control system efficiency depends of a series of parameters such as:

wind speed,

fog canyons height,

angle

its position regarding the monitoring source of interest.
and particulate matter diameter

- With the obtained results, meteorological data evaluation and computational numerical simulation were
perfomed to avoid bad data . It was possible to elaborate some technical guidelines to adjust and optimize the
canyons positioning on the areas of interest, such as:

- Minimum distance from the source: high turbulence zone and erosion potential;
- Application of cannons with 50° angle: cover a larger influence area and less turbulent impact area;
- Application of cannons in “Parabola Effect”: allow the creation of a fog curtain in the local predominating wind direction;
- Maximum distance from the source: 60 to 70m;
11~ Cannons positioning above ground level, preferably equal or greater than source’s height. e ‘
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