Heating with Renewable
Refined Fuel from the
Forest

Maine Energy Systems has brought European Pellet
Central Heating Systems to the US
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Other Household Energy Consumption - New England
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source: EIA, Detailed Consumption Tables, 2005

Proportion of Home Energy Use for Heating

oo by Year of Home Construction (entire US)
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Petroleum Dependency®

Hawaii = 89.12%
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These states “export” more than
13 BILLION dollars per year*
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*The US EIA data shows that 78% of every dollar spent on
heating oil leaves the region and much of those dollars leave
the country.
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World Energy Consumption: OECD and Non-OECD.1990-2035
guadrillion Bfu

Projactions
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Source: ZIA Internationsl Chergy Stalistics database. Projections: ClA Waorld Coeryy Projz ction Systern Fus 2010
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Pellet stoves are common in the US but
uncommon in Europe

99% of pellet fuel heating in the US is with pellet stoves.

96% of pellet fuel heating in Europe is with pellet boilers.

This rest of this presentation will look
primarily at pellet bollers .



European state-of-the-art pellet fueled boiler in the US.
OkoFen systems from Austria are in more than 40,000 homes
In Europe.



An OkoFen pellet boiler is on display
here at the Sandri booth.

Sandri Is a partner of Maine Energy
Systems for the distribution and
Installation of this advanced Austrian
home heating technology



Maine Energy Systems
(MESYys)

10 ton capacity and 20 ton
capacity bulk delivery trucks.

Pneumatic delivery up to 120
feet from the truck by hose.

The trucks have certified
onboard scales that weigh
the quantity of pellets
delivered to within 0.5
pounds. They print a
delivery ticket just like a
heating oil delivery truck.



Combustion technology

€3 OkoFen

PELLET HEATING

Combustion process of the OkoFEN-boiler

offered by Maine Energy Systems
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secondary
combustion chamber
Temperature about
930F — 2,200F

secondary air-nozzles
, I urbulence”

temperature up to /

1,900F — warning:
slag is produced as
ash melts at 2,400F

»primary combustion zone

no turbulence — undisturbed
gasification = stable O,
emission and low dust
emission



C_z_apacity range of

OkoFEN boilers
11,500 - 41,000 BTU/hr
17,000 - 51,000 BTU/hr
20,500 - 68,300 BTU/hr
27,300 - 85,300 BTU/hr
34,000 - 109,500 BTU/hr
37,500 - 123,000 BTU/hr
51,000 - 164,000 BTU/hr
58,000 - 191,000 BTU/hr



Boiler technology

Automated cleaning system

* Very convenient

* no manual cleaning during the
heating season

 constant high efficency

Electrical _
Ignition

R Automated ash transport
INto an outside box



Boiler technology

Automatic ash box compression: the
clean solution — empty three times if

8 tons of pellets are used.
- easy to handle

e lightweight (28.6 pound),
convenient and clean
transport

e automatic full status
message on the control
display

* no formation of dust during
transporting



Boiler technology

Automatic ash box — emptying

Interval
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Controller scheme

Operating device

Max.: 3 x I/O Box = 6 heating circuit +
3 DHW + 1 accumulator + 2 solar

Power . .
supply o .

Bus connection

Boiler Control Unit CMP

Power supply

Heating controller 1/0O Box

The heating controller operates
based on the outdoor temperature
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What are they doing in Europe?

The share of renewable energy in the

heating sector in 2006 in Europe
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European market

tons of annual demand

Pellets used for heating — EU 2007
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Forecast - growth of pellet boller sales
iIn Germany 2010/2015

2015
Growth: 108,000
Stock: 655,000

2010
Growth: 55,000
Stock: 240,000

. gI’O\Nth . stock Source: BDH Germany



Stock of pellet boilers in Austria
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Biomass heating in Upper Austria

» 13 % of total energy consumption
« > 30,000 biomass heating installations
» 250 biomass district heating plants

e > 30 % of the municipalities mainly use
biomass for heating
1400 - >1 MW
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Boiler installations in new houses in Upper Austria

The end of the oil-age ?

1999 2007

oil-heating 36 % I N\,
<1%

Source: Energy agency Upper Austria

76 %

renewable energy
technologies

32 %




Renewable heating in Upper Austria

e covers 41 % of the heating demand

« more than 100 million Euro investment in new installations
annually

 reduces the energy bill for imported fossil fuels by
more than 500 million Euro annually

» employs more than 5,000 workers

Renewable heating in the our region of the US?

Total Permanent Jobs

Created orSuszained at

$250/ton and $4.50/gallon From a recent paper on
Maine, Vermont, and New
M E 79,049 Hampshire’s addiction to
NH 28,964 heating oil that can be
VT 38,789 downloaded from

www. FutureMetrics.com

146,802
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The thermal needs of homes and businesses will not be met with
electricity from hydro, wind, or solar (even with geothermal heat pumps)
before oil prices become crippling. We should follow the lead of
Europe and replace our heating oil boilers with clean and efficient wood
pellet systems using regionally produced fuel.

60% _ _
Losses Electric generation,

] % at best, is 55%

osses . .
efficient. Even with

heat pumps the

/generating plant and
EIectricity> -

-~ grid losses cannot be
0
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Losses Direct thermal use of
the fuel in the
MESys/OkeFen
boilersis 90%
efficient.

Plant

40 %
Efficiency

\VAVAVA

Coefficient of
performance

Plant

40 %
Efficiency

VN

Electricity




The penalty for failure is dire!

When heating oil prices rise from $3.00/gallon to $4.50/gallon,
hundreds of thousands of jobs will be lost if the northeast does not end

its heating oil addiction.
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This JOB DESTRUCTION is already well underway as heating

oil prices push $3.75/gallon today!




Thank you.

Dr. William Strauss, FutureMetrics

WilllamStrauss@ FutureMetrics.com



