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Methods to Reduce Diesel
Particulate Matter Emissions

» New Engines Produce Lower DPM
Emissions

¢ Diesel Particulate Filters Remove
DPM

¢ Alternative Fuels Reduce DPM
Emissions

9 Maihtenance ProdiaimrlnSURES
Methods \Working Propery,



§ 57.5067 (a) Engines

¢ Any Diesel Engine Introduced
Underground

—(@)(1) Have Affixed A Plate
Evidencing Approval Under Subpart
E off Part 7, Or Under Part 36

—(@)I((2)r Meet Or Exceed lhe
Applicabler PIM Emission
Reguirements O e U.S: EPA
[Bisted - Ianhasle 57250671



EPA DPM Limits
MSHA Table 57.5067-1

¢ Hp < 11 0.75 g/bhp-hr
¢ 11< HP<25 0.60! g/bhp-hr
¢ 25< HP<50 0.60 g/bhp-hr
¢ 50 = HP' < 1008 0,30 g/bhp-hr

¢ 100 <
¢ 1/5 <

HP < 175 0,22 g/bhp-hr
HP < 750 0,40 g/bhp-hr

9 Hpr = 750 0.4 0] g/blhip-hr

Tier 1 MY2000
her 1 MY2000
fier 1 MY1995
her 2 My2004
her 2 MYy2003
per 1 MYA956
per L IMY2000

¢ On highway: diesel Venicles suchras pickup
tricks firemr LSS ehiclemodelyear



EPA Tier 3

¢ 50 < HP < 100 Tier 3 MY2008
¢ 100 = HP < 175 fier s MY2007
¢ 175 = HP < 750 er s MY2006

IA 1A

y NOX EdUCtIONS oniy, MO CiiandErn
B) )|




EPA Tier 4

o Hp < 25 Tier 4
25 < HP < /5 Tier 4
/5 <HP <175 Tier 4
o 175 <HP< 750 Tier 4
s Hp = 750 er 4

MY20086

MY20038 & 2015
MY2012 - 2014
MY2011 - 2014
MY2011 = 2015

¥ SlpstantialifDPMEred UCtH RS aweVe 25 P
¥ SpstantialifN@X  redUCH RS apeVe 7.5 1P



Diesel Engines

¢ Upgrade Diesel Fleet by Replacing Older Engines

¢ 3 Strikes and You're Out”

— High hiersepower (greater thamn; 150),
— High emissiens (greater tham 0.3 gm/hp-hr),
— High use (greater than| 6 heurs per Shift).

9 llarget Equipment:

— PreductuienrLoaders andiucks: (prmeamng),
— [Drllsiand Scalers (Seconeiamn)
— P engines (specialty mimine equipnent).

9 @nehad eneinercanrspoltieentreileet.



DPM Control Devices
Filters Filter

¢ Ceramic: Cordierite or Silicon Carbide
¢ Sintered Metal Fiber Filters
¢ Disposable, filters: Paper and Synthetic

e Permissible: Exhaust gas
temperature below: 302° F ((185° F
Water Seriublers)s S5% el

sINenpermissible: Exhaust gas
teEmperature Delow: 6502 = 80r—
31570 Efilr.

9 FUElF additivVes (SUPPorts regeneration)





http://www.msha.gov/01-995/Coal/DPM-FilterEfflist.pdf
http://www.msha.gov/01-995/Coal/DPM-FilterEfflist.pdf
http://www.msha.gov/01-995/Coal/DPM-FilterEfflist.pdf
http://www.msha.gov/01-995/Coal/DPM-FilterEfflist.pdf
http://www.msha.gov/01-995/Coal/DPM-FilterEfflist.pdf

Diesel Particulate Filter (DPF)

¢ High Elemental Carbon (EC)
Reductions, 99%%

» NIOSH and MSHA developed a
DPE Selection Guide

- http:/7/www.msha.gov/nioshmnmfilt
erselectionguide/dpmfilterguide.htm

¢ Provides information ifer cheoesing
the correct DPE, Dos) andl Donrts

¥ Exiiatist lempEratlURe
Profiles/iiaCes

¥ IHoW: ter appiyi themermation



http://www.msha.gov/nioshmnmfilterselectionguide/dpmfilterguide.htm
http://www.msha.gov/nioshmnmfilterselectionguide/dpmfilterguide.htm

Disposable Filter Media —
Paper or Synthetic

¢ Very Efficient P B =

¢ Temperature - s W 7

PRSI

o e Y
SaaEiaseiatately:
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RypOS

¢ Sintered metal fibers can be designed to
achieve any: filter efficiency by chamnging
fiber sizes, porosity, and thickness of filter
medium.

o Active Regeneration DPE where the Filter
element is the Heating element

¢ Automatic regeneration’ cycles

9 Pressure and temperatiiré Sensing cann be
USEd te InitiaterreEgeEnEration CY.CIes






MANN-+HUMMEL Diesel Particulate Filter SMF=-AR
New filter technology for diesel engines




Effectiveness of DPM FEllters
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Diesel Fuel

» MSHA §57.5065 requires diesel fuel with a
sulfur content of less than 0.05 percent
(500 ppm)

¢ EPA reguirement for en-highway: diesel

fuel to be at 0.0015 percent (15 ppm)
sulfitir by mid — 2006

¢ EPA reguirement ffor nen-road diesel el
te e at 0L O0AS percent (L5 ppml) SUliitiE
oy 2010



Biodiesel

»Fuel derved from vegetable oils or animal
fats meeting ASTM D6751.

*EPA registerec
*100% biediese

»wBiodiesel blene

diesel fuel
- B100
- pPlodiesel mixed with

pPEtrediesel; called BXxx Where xx Is the
voltume: % e kiedieselin the khiend

SIB501— 50% hiodiesel, B20 — 200 biodiese)



Biodiesel
PIB P09-38

*»Reduction in elemental carbon (EC)
exposure using highi biodiesel blends

“»Increase In erganic caroon (OC)
compared to diesel fuel

“Slgniiicant reductionin tetal caren ()
exposuie usingrhighrviediesel bliends wiih
a diesellexidaton: catalyst(DOC)/
exidatiencaIyic CORVEor (OCC)



Engine Maintenance Program

¢ Check DPF — cracks, backpressure,
fEgeneration

¢ Check Engine — intake air
— Engine emissions €O, NOx, €CO2

—\Weekly repeatable engine leadl tests
VEriiy Engine Working properiy.
nieee) s /AL anis el clov/nllosalansisafllterseldet

onlcltlde/nast% 20 gracilcas/Waaikl el L rita
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onlcltilcde/nast% 20 gracticas/Weaali ez Naldan



http://www.msha.gov/nioshmnmfilterselectionguide/best practices/weeklyco11.htm
http://www.msha.gov/nioshmnmfilterselectionguide/best practices/weeklyco11.htm
http://www.msha.gov/nioshmnmfilterselectionguide/best practices/weeklyco1a.htm
http://www.msha.gov/nioshmnmfilterselectionguide/best practices/weeklyco1a.htm




QUESTIONS?




Thank You

Photo by Wayne Collett
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