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Application Engineering 
Process

• Fleet analysis
• Verified products
• Install & later remove data loggers (DPF)
• Determine technology
• Specify parts
• Manage installation
• Warranty information complete
• Customer training & follow up



Opportunity Definition

• Fleet Analysis
– Engine/vehicle/MY
– Engine type/configuration
– Exhaust system details
– Mounting hardware

• Wrong information = 
wrong parts
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Distributor Information 
Distributor Name   

Address   

City   State   Zip   
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Customer Information 
Company/Customer   
Address   
City   State   Zip   
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Total # Vehicles in Fleet   Total w/ Same Specifications   
  

Vehicle Information 
Vehicle Type   Year   
Vehicle Manufacturer   Vin #   
Model   Vehicle #   
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Comments/Other   

  
Engine Information 
Manufacturer   Turbocharged   
Series/Model   Engine Family #   
Year   Exhaust Flow (Rated Power)   
Displacement (liters)   Miles on Engine   
Rated RPM   Date of Last Engine Rebuild   
Rated Power (hp)     
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Comments/Other   

  
Exhaust System 
OEM Muffler P/N   Inlet Orientation   
Muffler Body Shape   Outlet Orientation   
Muffler Body Dia (in)   Muffler Inlet Tube Dia (in)   
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Muffler Body Length (in)   Muffler Outlet Tube Dia (in)   
  

Fuel Information Section 
Six Max. Sulfur (PPM)         

  
Description of Vehicle 
Primary Use   

% Interstate (> 55 mph)   Average Speed (mph)   

% Secondary Rd (30-55 mph)   Gross Vehicle Weight (GVW)   

% Urban (<30 mph)   % of Maximum GVW   

% Vehicle is working   Power Take Off (Y/N)   

Daily Idle Time (hrs)   PTO Usage per Day (hrs)   Se
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Comments   



Emissions Technology 
Assessment

• Verification review
– EPA listed       

(epa.gov/otaq/retrofit/verif-list.htm)
• % Reductions of PM, NOx, HC, CO 

– CARB listed
(arb.ca.gov/diesel/verdev/verdev.htm)

• Level 3 (≥ 85% PM reduction)
• Level 2 (≥ 50% PM reduction)
• Level 1 (≥ 25% PM reduction)







Tailpipe PM Levels
On-road

Older engines are higher polluters
Model Year PM Reg.(g/bhp-hr)  Retrofit Option 

Pre-1988 Unregulated (~1.0)         Level 1?
1988-1990 0.60 Level 1
1991-1993 0.25 Level 1,2
1994-2006 0.10 Level 1,2,3

2007+ 0.01 OE installed



Tailpipe PM Levels
Off-road 300-600 hp

Older engines are higher polluters
Model Year PM Reg.(g/bhp-hr)  Retrofit Option 

Pre-1996 Unregulated (~1.0)      Level 1?
Tier 1 1996-2000 0.40 Level 1, (2,3?)
Tier 2 2001-2005 0.15 Level 1,2 (3?)
Tier 3 2006-2010 0.15 Level 1,2,3
Tier 4 2011 0.015 OE installed



Emissions Technology 
Assessment

Level 1     25-49% PM reduction
Level 2     50-84% PM reduction
Level 3     85+% PM reduction
Best Available Control Technology 
(BACT) required in some states or 
programs



Temperature Profile

• Exhaust temperature/duty cycle requirements
– Match technology level to engine/vehicle operation

• Duty cycle dominant
• Particular engine, ambient temps play smaller role

– Determine data-logging need
• Representative sample of engines
• Coldest applications
• I.E. short, slow, flat routes; high idle



Exhaust Temperature/Duty Cycle

• Temperature profile
– Data-logger kit

• Hardware
• Installation/operations manual
• Software
• Instructions/data form

• Complete data-logging
– Data taken and provided to 

control technology supplier



Exhaust Temperature/Duty Cycle

• Data Analysis
– Data imported into 

supplier database for 
analysis and storage

– Analysis/assessment for 
proper temperature 
criteria

• Feedback response 
documented to customer

Temperature Plot

Raw Temperature Data



Emissions Technology Application

• Product selection
– Sales/application literature
– Engine HP
– Exhaust flow
– Muffler configuration
– Inlet/outlet size



Muffler Styles



Installation Kit



Emissions Technology
Operation

• Installation/maintenance
– Owner’s manual

Installation, warranty and 
maintenance procedures

• Application documentation 
files
– Specific control technology 

match to engine/vehicle 
application

– Warranty complete & filed



Summary

• Complete fleet analysis
• Tailpipe emissions (MY) determine options
• Verified products for grant funded projects
• Exhaust temperature profile needed for Level 

3
• Engine HP, flow needed for sizing
• Engine & exhaust configuration needed for 

parts selection
• Registration complete


