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Good News Good News –– Bad NewsBad News

The good news is that recently established EPA 
regulations greatly reduce harmful emissions from 
NEW diesel engines.  When fully implemented:

will decrease exhaust emissions by 90+ percent 
will achieve more than $100 billion in health benefits 

The bad news is that these engine emissions rules will 
apply only to newly manufactured engines 

With diesel engines lasting up to 30 years and with 
approximately 11 million engines in use today, the full 
benefits of these rules will not be realized for decades
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New Diesel Engines are Much CleanerNew Diesel Engines are Much Cleaner
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Why Do I Need a Retrofit?Why Do I Need a Retrofit?

Retrofit controls are available and cost-effective
EPA grants will pay for 100% of retrofit costs
Some States are now requiring retrofits

July 2007 – NJ Mandatory Diesel Retrofit Program

August 2009 –NY Best Retrofit Technology for Heavy Duty Diesels

If Rhode Island requires retrofits, EPA grant $$$ 
CANNOT be used 
Retrofit NOW at no cost and get a jump start on 
potential future requirements
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Retrofit TechnologiesRetrofit Technologies

Closed Crankcase Ventilation (CCV)
Diesel Oxidation Catalyst (DOC)

aka Catalytic Converter Muffler

Diesel Multistage Filter (DMV)
Diesel Particulate Filter (DPF)

Passive 
Active



EPA Verified TechnologiesEPA Verified Technologies
http://www.epa.gov/otaq/retrofit/verifhttp://www.epa.gov/otaq/retrofit/verif--list.htmlist.htm
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Closed Crankcase Ventilation (CCV)Closed Crankcase Ventilation (CCV)
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Crankcase emission (blow-by) is the result of 
high pressure gases and oils escaping around 
the piston rings and venting into the 
atmosphere
Natural occurrence in diesel engines
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Closed Crankcase Ventilation (contClosed Crankcase Ventilation (cont’’d)d)

Blow-by gases are taken directly from the 
engine to the breather assembly 
Heavy oil and aerosol particles are captured, 
separated and coalesced by the media 
material 
Filters up to 99% of oil drip and 95% of aerosol 
vapors from blow-by
Eliminates 100% of engine compartment 
fumes 3-5% PM reduction *

* Not EPA/CARB verified as a stand-alone product
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Closed Crankcase Ventilation (contClosed Crankcase Ventilation (cont’’d)d)

Compact design mounts easily in engine compartment
Coalescing filter must be changed once a year, or 
every 1,500 hours (school bus) or 1,000 hours (all 
other applications)
Engine operating temperatures must be at least 150 
degrees Celsius during the duty cycle
Standard Kit usually comes with:

Coalescing filter assembly
Crankcase depression regulator 
valve and bracket 
Oil drain-back to engine oil sump

1991 – 2003 engines 



Diesel Oxidation Catalyst (DOC)Diesel Oxidation Catalyst (DOC)

Flow-through device designed to replace the 
existing muffler system
Effective at removing unburned fuel and lube 
(soluble organic fraction) from exhaust
Emissions reductions:

PM 20-30%
CO & HC > 50%
NOX None
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Diesel Oxidation Catalyst (DOC)Diesel Oxidation Catalyst (DOC)
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Stainless Steel Housing 

Flow Distribution
Device 

Cordierite
Ceramic

Substrate



Diesel Oxidation Catalyst  (contDiesel Oxidation Catalyst  (cont’’d)d)
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Compatible with low sulfur (< 500 ppm) and 
ultra low sulfur (<15 ppm) diesel fuel
Does not require a minimum operating 
temperature
Maintenance-free design is easy to install and 
requires no monitoring
1993 and newer engines 



DOC + CCVDOC + CCV

12

Tailpipe and crankcase emissions combined
DOC + CCV verified emissions reduction :  

PM 30%
CO 50%
HC 74%

Engine operating temperatures must be at 
least 150 degrees C during the duty cycle



Diesel Multistage Filter (DMF)Diesel Multistage Filter (DMF)
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Flow through device
Metallic or Ceramic Substrate
No maintenance required



Diesel Particulate Filter  (DPF)Diesel Particulate Filter  (DPF)

Passive DPF
Relies on the exhaust heat from the engine to keep the 
soot buildup dissipated

Active DPF
Diesel fuel injection to produce a thermal event to 
dissipate soot buildup
OR
An electric source to provide a resistance generated 
heat source to dissipate soot
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Diesel Particulate Filter  (contDiesel Particulate Filter  (cont’’d)d)

Provides the best emissions reductions
PM  90%
CO  85%
HC  95%

Designed to replace the existing muffler 
system
DPF kit comes with:

Complete two-stage catalytic filter
Monitor and sensors
Noise control built in
Exhaust piping and mounting brackets
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Diesel Particulate Filter  (contDiesel Particulate Filter  (cont’’d)d)

Monitoring is required for use with a DPF
UCM monitors filter backpressure and 
temperature and sends a fault code if outside 
of acceptable operating parameters
Reduces the risk of:

Plugging
Uncontrolled regeneration
Catalyst poisoning / deactivation
Engine progressive damage
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Diesel Particulate Filter  (contDiesel Particulate Filter  (cont’’d)d)

Ultra low sulfur fuel is required
Must be data logged prior to installation to 
establish Exhaust Heat Profile

Installation of data logger
3 days of monitoring at normal duty cycle conditions
Temperature profile determine which retrofit equipment 
is appropriate



Retrofit Product SummaryRetrofit Product Summary

Technology PM  CO HC Maintenance ULSD
CCV 3-5% n/a n/a Replace CCV 

filter
No

DOC 20% 50% 50% No No

DOC + CCV 30% 50% 74% Replace CCV 
filter

Yes

DPF 90% 85% 95% Clean filter 
section

Yes
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Selecting the Right TechnologySelecting the Right Technology

Several EPA web sites offer advice on selection 
methodology
Consult with RI DEM or Vendors on 
recommendations based on individual application
Not appropriate for certain vehicles
No one size fits all 
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Who Does the Installation?Who Does the Installation?

RI DEM has contracts with 6 Vendors
Work with RI DEM in selecting the vehicles to 
be retrofitted
Work with vendor in selecting the appropriate 
retrofit technology for each vehicle
Schedule the installation:

On-site or at vendor’s facility
Usually takes from 2 to 12 hours
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How Will Retrofit Affect Equipment?How Will Retrofit Affect Equipment?

Must be properly maintained; requirements 
depend on:

Retrofit device used
Age and performance of vehicle

Vendors will provide recommendations on the 
care and maintenance of their products
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SummarySummary

Certainly helps mitigate emissions from a 
large on-road motor pool 
Very effective in reducing black smoke and 
other particulates emanating from diesel 
exhaust
Control technology matched with individual 
use type
EPA Grant $$$ are available NOW
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Information Sources

Northeast Diesel Collaborative
http://www.northeastdiesel.org
US EPA National Clean Diesel Campaign
http://www.epa.gov/cleandiesel
Diesel Technology Forum
http://www.dieselforum.org/meet-clean-diesel
Manufacturers of Emission Controls Association
http://www.meca.org

http://www.northeastdiesel.org/
http://www.epa.gov/cleandiesel
http://www.dieselforum.org/meet-clean-diesel
http://www.meca.org/
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