GAS, VENTILATION & FIRE

NIOSH highlights
mine fire research

With a growing concern over mine fires, prevention and suppression are hot topics.

NIOSH researchers Michael
research in the area.

he leading causes of VIS mine  Tires
mdude  NMame  cutting  and. welding
operations.  (rictional  heaung — and

igmuons.  clectrical  shorts,  mobile
cquipment — maltunctions  and  spontancous
combustion.  From 1990 through 2007, there
were 1601 reporfable fires that occurred in the
VS munang industry - an average ol 89 Tires
per vear.

The Tact that nvne Tires are occurring with
alarnang regularity reinforees  the importance
ol recogpazing and  climinating  the  potential
hazards. These  statistics also show the need
for mproved  control - and
technology  to ensure worker health and
i a mie fire does oceur
Instirute  Tor Qccupational  Salety
iIs conducting  a comprehensive

suppression
safely

Natonal
and - Headth
program ol rescarch addressing metal nonmetals
and coal miune fire prevenon.  detection and
Thev include  the  arcas  of
combustion.  lTame  cuiting  and
belt Tire suppression and

suppression.
spontancous
welding, convevor
remote methods for addressing coal sane fires

Spontaneous combustion
Most spontancous  combustion  fires oceur in
wob arcas that are not accessible and require
remote  detection  and - extinguishing — elforts
The hazard 1s o particular concern in mines
with both a high spontancous  combustion  risk
and high Teaels ol methane gas.

A computer model has been developed  from
existing computational Nuid dvnamic
tcommonly  called "CFD")  codes to desceribe
the venulagon pathwavs through the immediate
cob. Simulations have been conducted  for a
variety ol bleederless and bleeder venulation
scenarios and also to cevaluate the ctfect of
miethane enission rate and ventlation on sell-
heating in longwall gob arcas with a bleederdess
ventlation system.

This work can be used 1o assist in the design
ol venulation  svstems  where
combustion  risk 1s high

spontancous

Flame cutting and welding
To determme  the causes ol the Tires and
by flame cutting  or welding
mvestigations

mjuries  caused
operations. accident were
scrutinized. workers  were
Tame cutting and welding operations at several
underground  coal mines were observed. The

data Trom these mvestigations were analyzed

interviewed.  and

18

1o determime  the root cause ol Tame culling
and welding (ires in the coal mining sector
Promisi mierventions  to - prevent
the root causes of Tame cutting and welding
fires were idenuficd and evaluated n hield tests
at operating underground  coal mines. Ewisting
traming  mcthods  and  procedures were
examuned and improvements  to these methods
and procedures were deveoped and tested i
the Ticld. A\ safety awareness toolbox, Tame the
release n the  near

direct

IFlame.
future.

15 planned  for

Conveyor belt fire suppression
NIOSIL i partership - with the US Mine
Salety and Health Administration (MSHA Y
nttiated  a test program - to - determine  the
elfectiveness ol e suppression  svstems on
comeyor belt fires inentries with high-velocity
arrllow. Full-scale  experiments  evaluated  the
clfectiveness ol div
suppression  systems. water sprinkler svstems
and water deluge svstems i convevor - belt
entries at air velocities ol zero, SO0 min and
1400f/min.

The data Trom this work will be used to
develop guidelines Tor the mstallation and use
systems inoventilated  belt

ponder  chemical

ol lire suppression
entries. In fate 2007, the scope ol this rescarch
was modilied to mclude the recommendations

made by the Technrcal  Srudy Pancl on the
utilization of belt air and the composition and
Ire retardant properties  of - belt materials
underground  coal mining.

Trevits, Alex Smith and Edward Thimons discuss their

In o related study, conveyor belung, typical
ol the types used in metal/monmetal mines.
where no mandatory  Tire resistance standards
apply. were evaluated for their Tire resistance.
The results clearly showed  the hazards ol
using  non-approved  convevor - belting  and
demonstrated — that - the  use ol
convevor  belting can - signilicantly

potential hire hazards

approved

reduce

Remote methods for

addressing coal mine fires

The ability to remotely address coal mine fires
expostie to hazardous
15 Lo

worker
objective of this work
evaluate. improve or - modily  remote fire-
lighting  technologies. including  remotadv
mstalled mine seals (venulation barsiers). and

can - reduce
siruations The

lire controb and suppression technology,

This rescarch ettort s beme conducted  with
active ndustry participation and with the mput
from  MSIHEA  techmical  specialists serving as
rescarch pantoers. Full-scade remote mine seal
mstallation experiments
to evaluate cement-based  and rigid-Toam-based
materials.

This work has resalted i new understandings

have been conducted

ol the hinmitations ol the  technology  and
development o novel  down-hole  tools 1o
facilitate  accurate  placement ol mine  seal

mategials. Prelinunary rescarch on nitrogen: gas-

enhaneed foam  (loam  resuling  from
commingling ol mtrogen  gas. water and  a

specialized Toam concentrate) shows that foam
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