Building Energy Biomass Boiler Session

Stephen David
National Sales manager
Viessmann Manufacturing Company
Warwick Rl
Dav@viessmann.com
1800 288 0667

VIESMANN energy


mailto:Dav@viessmann.com

NESE/As a registered provider with the American Institute of
Architects Continuing Education Systems. Credit earned on
completion of this program will be reported to CES Records for A
members. Certificates of Completion for il members will be
mailed at the completion of the conference.

This program is registered with the AIA/CES for continuing

professional education. As such, it does not include content that
may be deemed or construed to be an approval or endorsement
by the AIA of any material of construction or any method or

manner of handling, using, distributing, or dealing in any materia
or product. Questions related to specific materials, methods, and
services will be addressed at the conclusion of this presentation.
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Learning Objectives

A Understand fuel choices for Biomass

A Choosing the appropriate fuel handling systen
A Fuel Storage options

A Understand the Combustion process

A Heating System integration

A Options to reduce emissions



Wood Combustion

Heating Energy from Wood

A Renaissance of the first form of Energy known to Man




Biomass could be considere®@C
neutral?

A Through Photosynthesis wood uses sol:
energy to grow

A Burning wood releases the same amour
ofCQFa Ad dzaSR F2NJ
would release if it would be left to rot

A Under the condition of sustainable

forestry the amount released will be
used for growth of new wood




Wood Is stored Solar Energy!
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Different Fuels

Forest wood and plantation wood:  Mature wood
from trunks and branches, untreated and chopped

Compressed wood, pellets: untreated wood with
limited bark content, compressed by machine

Bark, tree cuttings from roadside trees: untreated

Remnants derived timber products: Usually a
mixture of untreated and treated wood in form of
shavings, chips, sawdust

Used wood: Essentially untreated wood that has
been used prior to its energetic utilization (e.g.
pallets)




Quality of wood fuel

There is a huge variety of different wood fuels with different chemical specifications and therefore
of different qualities.

The quality of the fuel is a central factor financially and environmentally!

ChemicalContent Natural Wood % By Weight

Carbon (C) 49
Hydrogen(H) 6

Oxygen (0O) 44
Ash (K, Na, CR, Si, ...) 0.8

(trunkwood spruce incl. bark)



Grain size: G30, G50, G100

Water content: W5, W20, W35, W50, W60

Ash content/Ash melting point: defined by the amount of
minerals and thechemical implications

Harmful Substances: ClLS

Dust Content: <4%, <10%, <30%

Thermal Value: BTU/Ib

Energy Density: BTU/ft3




Water Content ThermalValue Transport

W (in %) Absolute Density

(in BTU/Ib) (in Ib/ft 3)
Wood Pellets 5 7737 40.5
Forest woodchips, dry 30 5416 14.6
Forest wood chips, wet 60 2600 19.3
HeatingOil - 18260 52.9

11 (1 gal) of Heating oil ~ 5 Ib (20 Ib) of Wood
Single home oil consumption approx. (1057 gal)
This would be an equal of roughly 12 tons of wood chips (W30)

The productivity of a forest (mixed hard and softwood) is around 2 tons of wood chips per
acre/year A 6 acres of forest can sustainably heat a home without a decrease of forest coverage.



Ash Content Wood Fué&

Energy Source | Ash Content Ash Sintering Point
% by Weight in (ekF)
Wood Chips 0.27 0.9 2170
Wood Chips with 0871 2.0 -
adherent bark
Bark 3.07 10.0 2215
Shavings 0.371 0.5 2192
Quality Pellets 0.5 2192
Debris Wood 507 12.0 -
Wheat Straw 5.7 1828
Miscanthus 3.9 1582
Barley Straw 4.8 1328
Wheat 2.7 1224

Potassium (K), Magnesium (Mg) and Sodium (Na), lower the ash sintering point while Calcium
(Ca) increases it.



Harmful Substances
Fuel Requirements

Comment

Substance | Required Natural TreatedWood
Limits Wood
Chlorine (ppm) <300 10 up to 850
Sulfur (ppm) <300 120 up to 1270
Potassium (%) < 1% in the - -

Sodium (%) 50 i i

Corrodes heat exchanger and refractory
material

Builds sulfuric acid if condensed, corrodes
boiler and stack

Those substances appear as oxides in the
ash (K,O, Na,0) and form clinkers, clog
the grate and air supply, firebed
temperature gets deregulated



Energy Source

Wood Chips Hard Wood
Wood Chips Soft Wood
Bark HW

Bark SW

Shavings HW

Shavings SW

Saw Dust

Briquettes

Pellets

Anthracite

Heating Oil

Water
Content W%

Energy Content BTU/ft3

85.000 - 105.000
60.000 - 80.000
95.000
75.000
60.000 - 70.000
45.000 - 55.000
70.000
300.000T 490.000
470.000T 490.000
800.000
970.000



Impact Water Conte

Water does not burn!
Wet fuels decrease efficiency
Wet fuels need heavy duty extraction systems
Wet fuels need substantially bigger storage facilities

Wet fuels need more expensive heatirgguipment

However Wet Fuel is less expensive




The fuel quality defines:
Technical specification of the combustion chamber and the feeding syste
Specification and Size of the storage facility
Overall efficiency
Maintenance effort
Emissiong; Emission treatment (filterzyclonese.g.)

Life expectancy of boilers and conveyance equipment

m



How Clean is it to burn Wood?

Nominal Partial Nominal Partial Oil Gas
load load load load
100% 30% 100%  30%
CO (ppm) 9 5 9 1 2.3 14.8
NOX (ppm) 73 46 96 67 78.2 44.5
Dust Lb /Mbh) .035 .02 .050 ..034 0 0
E HC <1 <1 < k1 3 0




I\/I|II ReS|due Chlps

Bestquallty hlghest prlce Competltlon with
the paper mill market.



BolewoodChips

<A

Advantages Disadvantages

A Quality/cost compromise A More bark/dirt (ash) than mill
between whole tree & mill residue chips

residue chips



Whole Tree Chips

Advantages
A Cost of material

Disadvantages
A Quality/size inconsistency
A Bark/dirt (ash)

A Corrosive gasses from
leaves/needles




12 weeks 20 weeks Poplar fields



Conclusion Fuel

- With a proper fuel, heating with wood is calculable, economical and
comfortable

- The fuel quality determines the heat value, the efficiency, the amount of ash
(cleaning and maintenance) and the life expectancy of the boiler




Conveyance Systems

Spring operated Extraction System
Horizontal Extraction System




Conveyance Systems

Spring operated Extraction System

Two arms made of spring steel
sweep the fuel onto an
extraction auger.

This extraction system is
suitable for square and round
fuel bunkers

Piling height:
Wood chips approx. 16 ft
Wood pellets approx 9ft




Conveyance Systems

Spring operated Extraction System

Direction of retation

Shavmgs

Stand adjustable in height
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Conveyance Systems

Horizontal Extraction System




Conveyance Systems

Horizontal Extraction System

Heavy duty version of the spring
operated extraction system.

For larger volume bunkers
and/or large boiler output
capacities

Up to /20ft diameter and piling
height of max./26ft




Conveyance Systems

Pellet System
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