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For a Sustainable Energy Future
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Why renewable heating fuels?

Energy Independence




Why renewable heating fuels?

Global Warming




Take Home Message

Biomass combustion Yes
Low emissions Yes

Energy efficiency Yes

Know what your technology can do!



Ultra-low Emissions Wood Combustion Technology

Kwe sicfire 20-50kW

1) Gasification and Staged Combustion - separate
paths for primary and secondary combustion air.
About 40 or 50 percent primary air.

2) Maintain about 1200 deg F in gasification
chamber. Lower temperature gasification helps to
reduce soot formation by reducing fuel rich, high
temperature zones in flame. Also reduces ash-based
particle formation.




Ultra-low Emissions Wood Combustion Technology

3) Pre-heated secondary combustion air and
insulated secondary combustion chamber.

4) Significant residence time in secondary
combustion chamber.




Ultra-low Emissions Wood Combustion Technology

GRS

5) Large water volume in boiler or secondary stor  age tank




Post - Combustion Treatment

Electrostatic filter separator Cyclone separator

Effective with fine particles Only good for coarse particles




KWB Classicfire 20-50kW

Der KW Classisfire vereint mit ciner 8renndauer van bis zu 20 Stunden ideal die Vortsile der traditionel-
len Halzheizung mit dem Komfort maderner Haizanlagen. Durch die verschiedenen Leistungsgrofen von
20 bis 50 kW eignet er sich fur Ein- und Mehrfamilienhauser genauso wie fur landwirtschaftiiche Objekte.
Verfeuert werden kann im KWB Classicfire Scheitholz mit einer Lange von max. 56 em, Hackgut G100

It, ONORM M7133 sowie trockenes Sagerestholz. Der Wassergehalt des Brennstoffes sollte 25 % nicht
Gberschreiten.

1. Fallraum: GroBe Fulitur, geraumiger Brennraum, lange Brenndauer
2 Hochtempersturwirbelbrennkammer: perfekter Ausbrand, geringe Emissianen, effiziente Flugstaubabscheidung
3. Luftfibrung: getrennt regelbare Primar- und Sekundarluftilappen

4 Warmetauscher: Stehender Rohrbundeiwarmetauscher mit Spezialturbulatoren

5. Saugzugventilator: drehzahlgeregelt, modulierende Leistungsanpassung

6. Lambdesonde: permanente Abgasanalyse, stabile Verbrennung, geringe Emissionen

7. KWB Comfort 3: Innovativ, bedienungsfreundiich, vollautomaticeh und einzigarti

Typical Emissions from European
Wood-fired Bollers up to 1 or 2 MMBtu/hr

Can be used in multiple boiler systems

Technische Daten

KESSELTYP

Ty

mach § 158-BVE Detemeich

European Wood
0.08
10 to 60

0.01-0.04

SHY 30

American Oil-fired
0.10 lb/MMBtu
10 - 30 ppm

0.005 Ib/MMBtu




Wir geben Energie fur's Leben!

manufacturer of wood pellet boilers

Technische Daten

KESSELTYP
UsSF 29

|Ib/MMBtu
10to 25 ppm

0.01to 0.03 Ib/MMBtu




Federal Institute of Agriculiural Engineering
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Wood accounts for 25
percent of heating
energy in Austria

BLT is the leading
independent
certification lab in
Europe for biomass-
fired heating systems




Improved Energy and Environmental Performance

Of Wood and Biomass-fired Heating Systems in Austri a

Decreasing emissions

Increasing CO2 in exhaust (less excess combustion
air)




Comparison of PM Emissions

Austrian wood and pellet-fired systems

10 mg/MJ = 0.02 Ib/MMBtu




Total Annual Emissions from Wood and Biomass Combus tion

In Lower Austria

Note: Average PM values have continued to decrease  with time




Improved Energy and Environmental Performance

Wood and Biomass-fired Heating Systems in Austria

Increasing efficiency




Sales of Wood and Biomass Boilers in Lower Austria




Swiss Research - Chemical Composition of PM from Woo  d Combustion

Poor combustion - PM carbon-based

Clean combustion - PM inorganic salt-based




Swiss Study of Relative Toxicity of Wood Smoke vs. Diesel Soot




PM Emissions (Ib/MMBtu) vs Technology and Fuel Type

OWB standard - Phase | 0.44 input
OWB standard - Phase I 0.32 output
EPA certified woodstove (non-catalytic) 0.78 approx.
EPA certified woodstove (catalytic) 0.42 approx.

American wood chip boilers 0.1 - 0.5 approx.
(depending on technology and filtration)

American pellet stoves 0.07-0.2

Austrian pellet stoves 0.01-0.02
Austrian wood-fired boilers 0.01-0.04

No. 2 oil-fired boilers 0.005

15 ppm ULS oil-fired boilers 0.00002 - 0. 00004

Natural gas-fired boilers 0.00002




NYSERDA Wood Combustion Research

EMEP studies (C-Assessment, El focus of research pl  an, PM-health research,...)
Spatial modeling and monitoring of woodsmoke (NESCAU )]

Environmental characterization of OWHH and advanced technologies (EPA)

EE and emissions performance of residential biomass heating options (BNL)
Econoburn Certification and Product Development (Alt ernative Fuel Boilers)
Emissions characterization of small scale commercia | boilers (NESCAUM)
Demonstration of a made-in NY high efficiency pelle  t boiler (Clarkson)

Demonstration of a state of the art wood gasificati on system
(Advanced Climate Technologies)




United Nations Report
on

Climate Change

February 2007
Paris, France




Projected Increase In Global Surface Temperature

Orange curve - immediate cessation to greenhouse gas emissions

Other curves - various scenarios for global economic and population growth or decline




Projected Increases in Surface Temperatures

Everybody warmer but greatest relative increases in northern latitudes




Winter Summer

Increased winter precipitation in northern latitude S

Increased winter and summer drought in mid-latitude regions




Thank You!




