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Common Heating Fuels in New York State 
 
 
Heating Oil 
Propane 
Natural Gas 
Biomass 
 
(Electricity not addressed in this presentation) 
 
POLLUTANTS  
 
Greenhouse Gas (CO2 equivalent) 
 
PM 2.5 
Carbon Monoxide (CO) 
Nitrogen Oxides (NOx) 
Sulfur Oxides (SO2) 





Heating Oil 
 

Effect of Fuel Sulfur on PM2.5 and PM10 Emissions 
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Ultra-low (15 ppm) sulfur heating oil eliminates nearly 
all PM 2.5 emissions from oil-fired equipment 



Production and processing add approximately 19% 
to life-cycle greenhouse gas emissions 





Reduced Emissions  with Bioheat 



BIODIESEL  ACHIEVES SUBSTANTIAL REDUCTIONS IN  PAH EMISSIONS 





Reduced fuel viscosity 
Improved fuel atomization 
Cleaner air swirl vanes and nozzles 
Better air and fuel mixing 
Cleaner combustion 
Lower maintenance cost  

Viscosity vs. Biodiesel Concentration 

Biodiesel Blends with No. 6 Heating Oil 
 



No. 6         B5              B10            B20 

Biodiesel enables operation at lower excess air - lower emissions - higher efficiency 
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Energy Characteristics of Biodiesel Production 

 
Continuing Improvements in Biodiesel Production  

  
Total Life-cycle Energy Requirements  



Biodiesel achieves greater than 80% reduction in life-cycle GHG emissions 



Co-products of Oilseed Production 
 

Food plus Fuel 

• Co-production of oil and animal feed 
reduces energy and economic cost of 
biodiesel production 
 

• Protein meal for livestock feed is the 
driver for soybean production 
 

• Better utilization of the oil coproduct 
can reduce the price of the protein 
meal.  



Longer Term Biodiesel Feedstock Sources 

Low Ricin Castor 

Halophytes 

Algae 

Jatropha 

Pennycress Brown Grease 

http://images.google.com/imgres?imgurl=http://texnat.tamu.edu/cmplants/toxic/images/castorbean/castorbean4.jpg&imgrefurl=http://texnat.tamu.edu/cmplants/toxic/plants/castorbean.html&h=360&w=480&sz=49&hl=en&start=35&tbnid=7GlANt4Ug03yBM:&tbnh=97&tbnw=129&prev=/images?q=castorbean&start=20&ndsp=20&svnum=10&hl=en&lr=&sa=N�


United Nations program to 
develop Jatropha in new country 
of South Sudan 
 
400 to 600 gallons per acre-year 
 
Higher and more reliable agricultural 
income for subsistence farmer 
 
Suitable for arid climate and poor 
soils 
 
Biomass residual also valuable for 
local energy needs 
 
 





Increasing trend toward use of Marcellus shale gas in New York State 



Sources of Greenhouse Gas Emissions  
  

Production – Processing – Transmission - Distribution 





Forecast for Life-Cycle Emissions of Natural Gas in NYC 



Comparison of Life-Cycle Emissions  
 



Life Cycle Emissions  Vs  Fuel  Vs  Heating System Type 

Heating  system efficiency more important than choice of B20 vs. natural gas 
 
Thermally-driven absorption heat pumps could push numbers even lower 





                   European                  American 
 
NOx             0.14                      0.15             lb/MMBtu  
 
CO             10 to 25                 300 +            ppm 
 
PM           0.01 to 0.03          0.07 - 0.2         lb/MMBtu 

Introduction to Biomass-fired System Emissions 
 

European biomass technology has favorable emission levels 

Pellet-fired Hydronic Boilers 



Improved Energy and Environmental Performance 
 

Wood and Biomass-fired Heating Systems  
 

in Austria 

  

Emissions standards introduced during early 1990s 



US and European PM 2.5 Standards 
 

Wood-fired Boilers  



PM Emissions (lb/MMBtu) and Efficiency vs Fuel Type 

OWB standard - Phase I   0.44 input                  30 - 40 % ? 
 
OWB standard - Phase II   0.32 output 
 
EPA certified woodstove (non-catalytic) 0.78 approx.                   70 % 
 
EPA certified woodstove (catalytic)  0.42 approx. 
 
American pellet stoves   0.07 - 0.2                   60 - 80 % 
 
Austrian pellet stoves/boilers  0.01 - 0.02                      80 - 85 % 
 
Austrian wood-fired boilers  0.01 - 0.04                      80 - 85 % 
 
No. 2 oil-fired boilers   0.005                              80 - 88 % 
 
500 ppm S oil-fired boilers  0.001 
 
500 ppm S - B20 oil-fired boilers  0.0008                          
 
15 ppm ULS oil-fired boilers  0.00002 - 0. 00004 80 – 90 % 
 
Natural gas-fired boilers   0.00002                  80 - 90 % 
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Transition to ULS heating oil achieves parity in PM 2.5 emissions 
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Comparison of Criteria Pollutants 
 

Residential and Small Commercial Heating Systems 

Only small differences in CO and NOX remain 
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Comparison of Criteria Pollutants Including Biomass-fired Systems 

European technology much cleaner – but still a long way to go 



Thank You! 
 
www.biodiesel.org 
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