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Our Air Quality 
 

Air quality emissions are Carbon Monoxide (CO), unburned 
fuel (HC), Oxides of Nitrogen (Nox) and particulates (PM). 
 Note that Ozone (O3) is not a direct vehicle emission. 

Graphic: EPRI 



Graphic: BMW (DOE DEER 07) 

Federal On-Road Emission Requirements 

These move to all 
non-road by 2014 
 
Locomotive & 
Marine by 2016 
 
At present the 
only CO2 

regulations in the 
US are in the 
transportation 
sector and in the 
State of 
California (AB-32) 



CAFE Standards 
• September, 2011 Obama Administration announced the 

largest mandated fuel economy increase in history 

• By executive order, 54.5 mpg by 2025 

• Applies to the light duty fleet 

• Also mandates that medium & heavy-duty on-road trucks 
reduce fuel consumption by 20% from 2014 to 2018 

• On average this equates to reducing consumption by 4 
gallons/100 miles for class 8 vehicles (semi-trucks)  

 



Regulatory Action to Limit CO2 Emissions  

• Regulations will require using a grams/mile 
standard of measurement and will set targets 
based on vehicle “footprints” 

• The footprint will be the product of the vehicles 
wheelbase X its track width (50 sq/ft is average) 



Medium/Heavy Duty Power,2014? 

Graphic: Cummins 



Burning fossil fuels adds CO2 to the atmosphere otherwise 
sequestered in the earth. 

Carbon Dioxide at Atmosphere 

Oceans, 
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  What is Fossil vs. Renewable CO2? 

9 
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Renewable Fuels 

CO2 

Biofuels Plant (Ethanol, Biodiesel) Crops 

• Vehicles burning ethanol emit CO2 into the atmosphere. 
• Plants  use CO2 during photosynthesis to produce sugars. 
• Ethanol is made from plant sugars. 

• However, 
the 
production 
and use of 
ethanol still 
involves the 
consumption 
of fossil 
fuel and 
release of 
fossil 
carbon. 
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Common rail components include a high pressure distribution rail, injectors, HP 
delivery pump, sensors and control circuitry  

 



CRD Components 

High Pressure Fuel Pump 



 



PM & the 
DPF 



After Treatment - SCR 

Courtesy of The Robert Bosch Corporation 
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This represents 1 typical saturated Triglyceride QuickTime™ and a
 decompressor

are needed to see this picture.

Why Biodiesel? 



A Triglyceride contains 

three fatty acids 

bonded to a molecule 

of glycerin 

Transesterification 
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This represents 1 typical Molecule of Diesel Fuel 

This represents 1 typical saturated molecule of BioDiesel 

BioDiesel vs Raw 

Triglycerides (SVO): 

• Lower Viscosity 

• Much Higher Cetane 

• No Glycerin pyrolysis 

• Resistance to                      

Polymerization 

• Lower Pour Point (on 

average 30’ lower) 

• Can be blended with 

Mineral Diesel 

 

Methyl Linoleate 

Ethyl Stearate 

Graphics: Wikipedia 

Why Biodiesel? 

http://upload.wikimedia.org/wikipedia/commons/8/85/Ethyl_Stearate.png
http://upload.wikimedia.org/wikipedia/commons/0/0a/Methyl_Linoleate.png
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ASTM D6751 for B6 to B20 
 B5 is D975 spec, 

same as Diesel 



• What’s to worry >B5? 
• Fuel quality 

–  Glycerin  

–  Potassium 

–  Fuel oxidation stability  

–  Contamination, microbe growth 

–  High cloud point 

– Materials interaction 

– Water, water separation filter efficiency 

– Contamination of lube oil 
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GM BioDiesel Analysis DEERE 2010, SAE 2011 

Excess Glycerin 
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GM BioDiesel Analysis DEERE 2010 

This will be a big problem is the Catalyst is not fully removed from the fuel! 
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GM BioDiesel Analysis DEERE 2010 

Free Fatty Acids (Oxidation Stability) 

FFA content is a function of 
feedstock quality 
(Saturation, prior use) , shelf 
life and storage conditions 

•WVO should not be used as a 
feedstock for modern Diesels 
•Fuel should be used within 
90-120 days of production 
•Purge air space with inert 
gas 

http://upload.wikimedia.org/wikipedia/commons/8/85/Ethyl_Stearate.png
http://upload.wikimedia.org/wikipedia/commons/0/0a/Methyl_Linoleate.png
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Key Challenges For Biodiesel 
 



Photos courtesy of the Robert Bosch Corporation 

Microbial Contamination 

Since the last stage of 
transesterification is the 
destruction of the 
monoglyceride this is the 
most common remnant of 
incomplete conversion 
 
Monglycerides will 
promote microbial growth 
in the fuel tank and water 
retention 
 
It is critical to use high 
quality filtration, closely 
monitored!  



Effects of dirt/water 
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Cold Flow (Clouding) & Anti-Gel Agents 

Graphic: Afton, Inc. 
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• Biodiesel causes degradation/swelling of elastomers 

(natural and nitrile rubber), Nylon 6.6 

Attacks brass, bronze, copper, lead, tin and zinc 
 

Bosch pump overpressure valve, removal of zinc coating after 

1 yr stand-by genset operation with B20 (300 hrs): 

 

   #2 Diesel                                                 B20 blend 

Materials Interaction 



• Biodiesel will aggressively clean & scour the 

fuel system 

• This includes storage tanks, lines, hoses, 

etc. 

• It will carry the lacquers & solids to the fuel 

filter, which will plug the filter 

• Once it has done so it will keep the system 

clean 

• In service vehicles converted to Biodiesel IN 

ANY PERCENTAGE will likely require initial 

filter change outs 

Materials Interaction 
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Graphic: Bosch 

Biodiesel & Water 
•ASTM Specification: 
<500PPM 
 
•Good quality petro 
diesel has a water 
content in the range 
of 50ppm 
 
•Biodiesel will retain 
up to 1500 ppm of 
water! 
 
•If you are using 
Biodiesel use a 
water separator! 



Photos courtesy of the Robert Bosch Corporation 

Graphic: Bosch 

Biodiesel & Water 

USE A WATER SEPERATOR! 



Filtration-How does a Filter work? 

Graphic: Bosch 

Use a high quality water separator! 



• What’s to worry >B5? 
• Fuel quality 

–  Glycerin  

–  Potassium 

–  Fuel oxidation stability  

–  Contamination, microbe growth 

–  High cloud point 

– Materials interaction 

– Water, water separation filter efficiency 

– Contamination of lube oil 
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Lube oil Issues 

• Accumulation of 
Biodiesel in lube oil 
causes: 

 Dilution 

 Viscosity increase 

 Oxidatiion 

 Polymerization (sludge) 

• Shorten change 
intervals!  

• Bio Fuels industry 
lobbying for DPF Doser 
instead of late post 
injection 



Lube Oils 

Using Biodiesel 

requires 

increasing the 

frequency of lube 

oil changes 

Establish a 

baseline with 

initial oil analysis 

Graphic: Chevron Oil Co. 



Graphic: Chevron, Inc. 

Summary of Biodiesel Properties 



   Outline 

• Emission standards in the USA 

• Current Diesel technologies 

• Bio Diesel 

• Issues with use of Bio Diesel 

• Solutions, conclusions 



Summary: Biodiesel & Maintenance 

 

• Producers must be trained 

 

•Shippers must be trained 

 

•Handlers/Retailers must be 

trained 

 

•Operators must be trained 

 

•Technicians must be trained 

 

 



Summary: Biodiesel & Maintenance 

•Insist on ASTM certification for every batch 
•DIY test kits widely available 

 



Summary: Biodiesel & Maintenance 

•Control shelf life. Inventory a 90 day supply, purge air space, 

keep as cool/dry as possible. Test tanks for water regularly 

•High Cloud Point: Be mindful of feedstock, ambient 

temperature & duty cycle of the vehicle 

•Materials interaction should not be a significant issue in 

modern engines, update soft parts, Copper & Zinc 

components in older engines. Monitor filters when converting 

used vehicles/equipment 
•All vehicles should be equipped with a water separator such as: 
www.racorfilters.com 

•Lube Oil: Need to shorten change intervals, establish a 

baseline with initial oil analysis  

 

 

http://www.racorfilters.com/


                       Questions? RCREGAR@WILSONCC.EDU 

THANK YOU! 

Cartoon courtesy 
of Leo Michael & 
Automotive News 


