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NO 2 ways ahout it

Government bodies and engine filtration manufacturers are

working toward a common goal: to protect underground mining

workers and eguipment operators from harmful emissions.

by Michelle EauClaive

miissions regulations are definitely

not a new topic in the on- and off-

highway equipment industries.
Engine and equipment manufaciurers have
poured miltions of dallars into faboratory and
test fucility updates, productresearch and
development, testing, and manufactaring
of diesel pardculate matter reducing tech-
nalogies and other aftertreatment devices.
Rquipment manufacturers have redesigned
machines repeatedly to accommodate for
larger engine systein packages, where space
was already at a premium.

Underground mining specifically is unique
to the challenges of combating emissions
because of the tight constraings of the engine
package and the equipment fiself within the
narrow underground mine drifts. The lmited
space also means that the emissions relensed

into the air are more contained and cannot

dissipate into the air as easily as equipment

running in an open environment.

Government regulation

Steve Mischler is the team leader in
the Dust Control, Ventilation and Toxic
Substances Branch, Office of Mine Safery and
Health Research (OMSHR), National Institute
for Occupationa) Safery and Health (N1IQSH)
an agency within the Center for Disease
Control. His group loeks for ways 10 monitor
and conuol diesel emissions, both particulate
matter and in the gaseous form, among other
responsibilities and areas of focus. “As a gov-
ernnent research facility, we work to reduce
accupational exposuare,” he says. "We work

with manufacturers as often as we can 1o find
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NIOSH {the National lastitute for Qocupational
Safety and Health) sets up a downstream emis-
sions sampling station in an underground mine.

and lielp selve the issues they are dealing

with within the mining indusury,

t

Mischler's group looks atany and all
technologies available for diesel particulate
matter {DPM) reduction efforts. The Mine
Safery and Health Administration’s (MSIIA)
reguilatory standard for DPM voneentration
Hmit is 160 micregrams per cubic meter of
total carbon, The standard went inte effect
May 20, 2008.

According to & document released by
MSHA in September of 2006 entithed "Metal

and Nonmetal Diesel Pacteulate Mater™



ENGINES

Abovae and right: NIGSH workers 1ake tailpipe
samplings of the diess! estissions from a mining
valiicie {(NIOSH photos).

DPM is a component of divsel vxftaust,

1PAf includes diesel sool and solid aero-

sols such as prganic carbon compounds,

ash, metallic abrasion particies, suifates
and silicates. The majority of divsel
axhaust particies are fess than LU gt in
stze. Diesel soot particles have a solid core
mainly consisting of elemental carbon,
with a wide variety of other substances
attached o the surfuce,

Exposwre to liigh concentrations of
DIPM can resull it a variaty of serious
adverse health effects. These health effects

have been found lo include: (i} sensory

irritations and respiratory sympioms seri-
ous enough to distract or disable niners;
(i) premature death from cardiovascuiar,
cardiopulmonary, or resplratory causes;

and {{ii} lung cancer.

"When vou attempl (o inplement DPM
control strategies,” says Mischler, “cach mine
is an individual. Often when one DPM control
technology works in 8 mine, itmay notwork
in another.” Por example, the use of biodiese]
to reduce particeiate emissions works well
in locations where the amnbient temperature
is warmer; however, if biodiesel is used ina
machine that is running io a below-freezing
environment, the fuel can congeal and

become difficult for the engine to handle.

Current solutions

Theee are plenty of technologies currently
in place that effectively reduce the amount of
particulate matter and toxic gasses, Selective
catalytc reduction {SCR) systems, diesel oxi-
dation catalysts {DOCs) and diesel particolate
filters {DPEs) are just 4 few examples.,

"We know that diesel pacticulat filiers will
{ilter a large amount of the particulates com-
ing out of an engine. They're over 90Y% effi-
cient and do a nice job of reducing diesel par-
ticulates in a mine, but they also have issues,”
Mischler explains, While DPM accumulation

does make the filter more effective at remov-

ing parteulates, as more accuwmulates it will

eventually plug the system causing the engine
to shutdawn.

Besides tie necessary regeneration process
for a DPF system, technologies used in under-
ground mining stso have to be aware of the
amount of nitrogen dioxide (NO2Z) released
into the air. "On-highway DPE technaology
uritizes catalysts o coat the {ilter inaterial,
The catalysts enable the soot to bum off via
chemical reaction, but the use of catalysts
may also result in the formation of NO2 which
is a health hazard” he says.

In an enclosed space such as a mine, worl-
ers should be concerned aboutany increase

in the amount of NO2, “When we put these
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control technologies into the mining indu
we have to ensure that the DEM control t¢
nology does notresultin an increase in Nt
concentrations 1o above levels established

mining regulations.”

We want to reduce health
effects and reduce the
exposure to diesel particula
matter, and we'll do that
any way we can.

—Steve Mischier, NIQSH
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Cutting-edge, cutting DPM

Atrflow Catalyst Sysiems Inc. of Rochester,

NY, specializes in the develogmoent of cata-
lyst technolagy. lts BZ.Car™ DPM and gaseous
emissions {hydrocarbons, carbon monaxide,

" and NOx) reduction system for diesel exhaust

AirFlow's EZCat
system reqnires
no DOC, filter
pack or hreat
exchanger,

and keeps

NO2 within
regulated
{evels. {AirFlow
photo}

systems Is & continuously regenerating, pus-
sive system based on a low temperature
chemical reaction, especially weil-suited for
underground mining.

Untike common DPM reduction sysiems, the

BZCalsystem does not require a DOC or a filer
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TECHNCLOGY THAT DRIVES PERFORMANCE, For tacades, OEMs worddwide

Fave cepeniad on Dana to supply tha grivatmins thay read, wrken they nawd lham,

This doasign goal of our powershitt Iansmissons, uxiezs, and systems i 1o keep wminin

equipmant sporating with minimat maintananca. By providing whust soiutions tor

ue applications, Dana psaials OEMs in dasigring systenus (or virfeally any
undargraund muning Application. Ant we back thasa syatams by continunlly pravidin

servica attar 1ha sate. Far more infarmatisn, visit www.dara.cam/afthighway.
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