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Introduction
* General Information:

* High above sea level

* Main Entrance: 4170 masl
* Deep
* Lower level: 2420 masl
* Max. Cover: 1942 m
* Extension
* Length: 4539 m
e Width: 4373 m
* Ventilation Circuit:
* Inlet Air:
* Main Entrances: 20
* (Capacity: 1’280 KCFM
* Exhaust Air:
* Main Exhaust: 17
* Capacity: 1’387 KCFM
* Main Fans:
* Quantity: 8 units
* Nominal Capacity 1’080 KCFM
e QOperative conditions:

* Demand: 1’243 KCFM
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OP5
OP 2 Up level: (-)280

Up level: (-)440 Down level: (-)1170
Down level: (-)1170

Piston Effect in Mining

Restore Airflow

Negative Pressure Zone

Material falling
in the Ore Pass

Length: 745m

Positive Pressure Zone |

Length: 930m




18™ NORTH AMERICAN

MINE VENTILATION SYMPOSIUM

June 12-17, 2021 // Virtual Event

Piston Effect

Low Intensity
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Methodology

Measurement

Lk wh e

Arduino with data logger

Barometric Pressure Sensor — BMP 180
Temperature Sensor — DHT 22
Bluetooth transmitter

Battery Pack
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Results

Measurement Pressure Disturbance:
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Methodology

SSSSSSSSSS

—

Dust Control

Gates / Local Accumulation Exhaust Planned Mist Cannon
Curtain Extractor Level Circuit Short Circuit
7
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Methodology

Wet Methods (Mist Cannon) Mist Cannon

AC 220V oP2

1
( “Y” connection

H— .ll Water Line

= Canoh Fan

Mist Cannon
Water Pump
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Methodology

Wet Methods (Mist Cannon)

AC 220V oP2

connection

[ ]
— .{ Water Line

Mist Cannon
Water Pump
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Results

Wet Methods (Mist Cannon)
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Results

Wet Methods (Mist Cannon)
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Methodology

Dry Methods (Gates y Curtains)
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Results

Dry Methods

(Gates)
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Results

Dry Methods
(Gates)

18030 - (11040/Alto
N
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Results

Dry Methods
(Curtains)

Hinge supports to improve the
flexibility to allow a smoothly transit.

High weight of strips damage the
equipment's accessories.

13-01-20 11-29-59 a. m.
dnaupari/3030 - (-)1040/Medio
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MethOdOIOgy Local Extractor

Dry Methods (Local Extractors) (At;xglizgl\;an)

OP2
“Y" connection

£ 30KCFM
Auxiliary Fan

Exhaust to
secondary
circuit raise

16
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Results

Dry Methods (Local Extractors)

OP2
“Y" connection

Piston Effect
exceed the fan
capacity

30KCFM
Auxiliary Fan

Duct Leakages

17
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Methodology

Dry Methods (Dust Accumulation Level)

Local Extractor
(Secondary Fan)
30 KCFM

oP2
“¥" connection

30KCFM
Secondary
Fan

Exhaust to
secondary
circuit raise
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Results

Dry Methods

(Dust Accumulation Level)

oP2
“Y"” connection

30KCFM
Secondary
Fan

Exhaust to
secondary
circuit raise

O

—— Settling Dust

(air vel. = 1.3 m/s)
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Methodology

Dry Methods (Independent Exhaust Circuit) leakage dust in the
principal ways of
the mine and
other working
areas

Piston
Effect

Dispersion

High
Contamination

Piston Effect Leakage dust
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Results
Dry Methods
(Independent Exhaust Circuit)

\
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| : Principal
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i ventilation raise
@3.1m / 360m

The dispersion of the dust was controlled

i
i
| _ olle 1
and directed to an effective exhaust circuit Secondary fan of 100 KCFM to :
improvement the extraction 1

with exit to the surface. s the ilddle and desner o

zone of the mine
\ ' Fast and effective
N evacuation of dust to

—@ the surface by

. P I' secondary and
SIFERRIEI RS | principal ventilation
dust to applied [

decantation
methodologies —

Part of the dust was settling in the
accumulation level.

Leakage dust
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Methodology

Dry Methods (Planned Short Circuits)

e ——

Dust collection level

Extractor
SOKCFM

Vacuum

Cleaner Raise
(dust extraction)

Dust leak

(020
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Results

Dry Methods (Planned Short Circuits)
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Results

Dry Methods (Planned Short Circuits)
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Conclusions

> Piston Effect is an intensive phenomenon of about 1.5 inches of water and 100KCFM

> Mist cannon facilitate the agglomeration

Local extractors can be applied but only with a high flow rate

Gates and curtains are effective to control the dispersion

[

If the infrastructure is available we can try to made effective exhaust circuits

/
> The planned short circuits is an alternative to avoid the dispersion

25
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Thanks

Daniel Naupari — Mine & Flows — dnaupari@mineflows.com

Jorge Godos — Nexa Resources — jorge.godos@nexaresources.com
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