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1. INTRODUCTION ém

e Conveyor belts system crucial for copper concentrate transport in mining.
* Requirement of an automatic fire protection.

e N ﬂlw
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1. INTRODUCTION ém

* Fire protection goals of; life safety, operational continuity and minimize
the environmental impact of water protection system discharged.
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* Fire protection goals of; life safety, operational continuity and minimize
the environmental impact of water protection system discharged.

\

Contain the water discharge from the fire protection system.

A bigger water flow needed for fire control and extinguishment would need
a bigger drainage and accumulation system installed in the structure of the
conveyors belt above the sea.

Therefore, performance base analysis is developed to minimize the water
drainage system and the potential contamination of the sea water.
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2. METHODOLOGY

* General methodology for PBD according SFPE Handbook
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3. PERFORMANCE CRITERIA ém

* General methodology for PBD according SFPE Handbook
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Water discharged: Based in FM Global
Datasheet 7-11. Art 2.3.3.

!
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155 [ gpm

Total Flow 586 | Ipm
Average Activation Time | 22.3 sec
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4. FIRE SCENARIOS &IWHA
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e Average 10° of slope

* 130m section

* 2 Scenarios;

e ES-01 -> Fire in the actual conditions of the facilities
* ES-02 -> Fire considering the trial designs

129768,05
| 129760 |

SISTEMA CONTROL POLVO
A0-F A-Ud5
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4. FIRE SCENARIQOS

 Geometry and Materials

Conveyor Belt
i Thickness: 10mm
Width: 1200mm

<

Enclosure
Thickness: 10mm

Passageway Floor

/
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Specific Heat 0.46 k] /(kg°K)
Conductivity 45.8 W/(m°K)
Density 7850 kg/m3
Emissivity 0.95 Dimensionless
Thickness 0.01 Meters
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e Statistical Data

Most fires were caused by friction in the belt drive along the length of the
belt, where the most common causes of conveyor belt fires were:

- Faulty bearing causes the excess of grease to ignite.

- Defective roller or roller causing friction and igniting the roller.
- Friction between the conveyor and a roller or pulley.

- Metal in contact with the belt.

- Rocks stuck against a roller/conveyor causing friction.

The most common places for fire starting are the conveyor belt, belt roller,
return roller, impact roller; idler pulley, bending pulley and head pulley.
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4. FIRE SCENARIOS &w
* Ignition Mode

DIRECTION

DIRECTION

ZONE WITHOUT HEAT
FLUX- LOW
TEMPERATURE

ZONE WITHOUT HEAT FLUX—
LOW TEMPERATURE FAILED

HEAT FLUX BY _ ROLLER
FRICTION — HIGH

HEAT FLUX BY TEMPERATURE

FRICTION

SECTION VIEW
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4. FIRE SCENARIQOS ém

The fire scenario considers that the conveyor belt will ignite when stops,

developing a fire under no influence of the air velocity of the moving of the
conveyor belt.

BELT

STOPPED

 BELT STOPPED

HEAT FLUX FROM THE

HEATED UP ROLLER —

HEAT FLUX FROM THE HIGH TEMPERATURE
HEATED UP ROLLER

SECTION VIEW
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4. FIRE SCENARIQOS

e Mesh and Cell size
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Scenario HRR D* Cellsize (m) | D*/Cellsize
Scenario 01 2000 kKW | 0.8041 0.05 16
Scenario 02-05-A 2000 kKW | 0.8041 0.05 16
Scenario 02-05-B 2000 kKW | 0.8041 0.05 16
Scenario 02-05-C 2000 kW | 0.8041 0.05 16
Scenario 02-05-D 2000 kW | 0.8041 0.05 16
Scenario HRR D* Cellsize (m) | D*/Cellsize
Scenario 01 2000 kKW | 0.8041 0.1 8
Scenario 02-05-A 2000 kKW | 0.8041 0.1 8
Scenario 02-05-B 2000 kKW | 0.8041 0.1 8
Scenario 02-05-C 2000 kKW | 0.8041 0.1 8
Scenario 02-05-D 2000 kKW | 0.8041 0.1 8
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4. FIRE SCENARIOS &m
 Mesh and Cell size

Cellsize 0.1m

. Cellsize 0.05m
Cellsize 0.2m
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5. TRIAL DESIGNS

ES-02-05-A

* Belt with Viking sprinklers quick response
« K=8.0(115)

* Operating pressure = 15 PSI

* Temperature rating of 1652F (742C)
 Dv50=2274.8 um

N° of Droplets=5000

ES-02-05-B

* Belt with Viking sprinklers quick response
 K=5.6(80.6)

* Operating pressure = 15 PSI

* Temperature rating of 1652F (742C)
 Dv50=1623.12 um

ES-02-05-C

* Belt with Viking sprinklers standard response
« K=5.6(80.6)

e Operating pressure = 15 PSI

* Temperature rating of 1652F (742C)
 Dv50=1623.12 um
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5. TRIAL DESIGNS
ES-02-05-C

* Open water mist system (RG Systems)
« K=2.04 Ilpm/barl/2
* Operating pressure = 100 Bar il

e Dv50=120um

 N° Droplets =100.000
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Characteristics technical Medio operativo / Opemting medium

- o Wadiante anillo progresivo en Bicono. Tuberia de 12x1 Bmm
Unién a tuberia / Pipe union With progresive ring bicone. Pipe 12x1.5mm
Waxima presién de rabajo /Max. warking pressue 200 bar
Presion de prueba / Test pressue 620 bar
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Agua nebulizads ahia presion / High pressurs water mist

Material del difusor / Nozzle material
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respecta a la aplcackon o fn del producto, debe llamar al teléfonc +34 947 28 11

cualguler no-aprobada modlflcaclén del producto o su funclonamiento puede provocar serlos accldentes y / o dafios personales.

RG Systems S,L. no es responzabla de ningln ne-aprobadao uso o aplicacién.

This type of nazzles, arc manufactured and approved to be used in fixed protocted against fire installations with high pressurc Water Mist
These products are not designed for other use or purpose. If product user has any doubt regarding the application or product use, please
contact +34 947 28 11 08. Every not approved use or application or / and any other not approved modification of the product or its function

08. Todo uso o aplcackn no aprobado y / o

wrorra IS MRS, SeTigus accidents or | gnd personal damagcs, RG Spstems ST, i notresp

onspbls for angonsapproved yac of (e appligation.
e e
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Pol. Tnd. villa nrquejor

Dibujado: - yp— Sustliuye a:
D oy C.Francés | " e 08-08-07
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Check by J..Melgosa Sustituyed by:
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(03001) Burgos - Espeia

EYETEME Til- 947251108 Fox-47281112
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6. RESULTS é IWMA
ES-02-05-A
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6. RESULTS é IWMA
ES-02-05-B
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6. RESULTS é IWMA
ES-02-05-C
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6. RESULTS é IWMA
ES-02-05-D
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6. RESULTS

* Comparison

2000
1800

1600
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Trial Design
ES-05-A | ES-05-B [ ES-05-C | ES-05-D
Average kW 584.67 | 565.77 | 607.03 | 338.18
96.32% | 93.20% | 100% [ 55.71%
HRR Comparison
l
T
| M | |
AN
g | |
X
10 15 20 25 30 35 40 45 50 55
Tiempo (s)
——FES-05-A ——FES-05-B ES-05-C ES-05-D
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6. RESULTS

* Comparison
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Water Flow Comparison
WES-05-A WES-05-B ®WES-05-C mES-05-D
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200
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0 0
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7. CONCLUSIONS &w

Sprinklers systems can control and extinguish the fire.

Sprinkler permit to increase the HRR but use less water than the FM Global
design expects.

Water mist system can control and extinguish the fire.

The water mist system use just 10% of the water that FM-Global expects that
controls and extinguish a fire.

Watermist - Decrease size of a drainage system.
Watermist - Smaller water collector tank.
Sprinklers - HRR present average values.
Watermist - lower HRR values.

Watermist - HRR dependent on the activation time of the detection system
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Thank youl!
Questions?

International Water Mist Association

Patricio Valdés Gacitua
MAPA Fire Engineering

Patricio.valdes@mapafire.com
Mapa.fire@gmail.com

The content of this presentation does not reflect the official opinion of IWMA. Responsibility for the information and views expressed in the presentation [therein] lies entirely with the author(s).
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