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Heating with wood, obstacles
and drivers
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Danish Technological Institute

DANISH
TECHNOLOGICAL
INSTITUTE

= Founded in 1906 by Gunnar Gregersen

= Mission in 1906: 70 support Danish industry, mainly small
enterprices, by providing technical assistance in the form of

teaching, aavice, testing and technological research, said Gunnar
Gregersen




DANISH
TECHNOLOGICAL
INSTITUTE

STATUS
An independent, not-for-profit institution

Approved as a technological service
Institute by the Danish Ministry of
Science, Technology and Innovation.
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DAMISH
TECHMOLOGICAL

IMSTITUTE

ENERGY & CLIMATE

185 specialists in the fields of improvement of energy
efficiency in building, industry and transport, solar

energy, biomass, district heating, Smart Grid, et
measuring technology and handling of torrential rain
and rainwater. e —
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Centre for biomass and
biorefinery

DAMISH
TECHNOLOGICAL

Centre was established in 2013 (previously a section in Renewable
Energy and Transport)

The centre has 31 employees

Commercial work and research projects nationally and
Internationally




Sections within Centre for

DAMISH
TECHMOLOGICAL

Biomass and Biorefinery

Biomass and combustion technology
= DANAK accredited biomass and energy laboratory
= Testing of burning stoves, biomass boilers and wood pellets

Marine biomass
= Research within cultivation and utilization of algae for feed,
food and energy

Pilotproduction for feed and biomass

= Test of additives, new recipies and processes before upscaling to full
commercial size

Bioenergy and Biorefinery
= Research within biomass and biowaste for energy and feed purposes
= Enzym laboratory




Biomass laboratory

DANISH
TECHNOLOGICAL
INSTITUTE

Testing of wood pellets, straw and wood chips
= DANAK accredited in accordance with 1SO 17025

= |mpartial testing of product quality

= Test of properties regarding grinding, pelletizing with and without
additives from 100 grams

= Quality analysis of wood and bio pellets

= Own developed slag analyser and method to perform slag test,
expected to be an accredited standard




Marine Biomass

TECHNOLOGICAL
INSTITUTE

Research projects aiming at utilizing marine biomass as a new
resource for feed, food, high value products and sustainable energy

Biowalk4Biofuels: Production of second-generation biofuel which can be
upgraded to biogas quality

MAB3: Development of new technologies that will lead to sustainable
growth and subsequent conversion of two brown algae (Saccharina
latissima and Laminaria digitata) into three energy carriers -bioethanal,
biobutanol and biogas - and a high-protein fish feed

Partner in AlgeCenter Denmark: Research plant in Grenaa for
cultivating algae

Manage a nordic network with industry, SMV and universities
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= Pijlot scale tests for feed, food and biomass

= Facilities include grinding, mixing, extrusion, vacuum coating and
pelletizing
= Trials performed under controlled conditions
= Ecologically approved production facilities

= Data acquisition systems and laboratory facilities for verification and
documentation

= Test results can be directly transferred to a standard production
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= Newest technology in pretreatment, refining and processing
Ingredients
= Torrefaction demo plant




Bioenergy and biorefinery

DAMISH
TECHNOLOGICAL
INSTITUTE

: Optimization of biomass and storage

= Research and experiments regarding storage of pellets made out of
straw

= Experiments regarding pelletizing and torrefaction of wood pellets

Welcome

Large scale Utilization of
Biopellets for energy o
Applications (LUBA) Contact

The demand for renewable energy is increasing in
Denmark and one of the largest expanding areas in the

SafePellets
Welcome to the SafePellets website

h

near future is the use of biomass in power plants. The
current use of biopellets comprises about 500 000 us
tons/year but is expected to increase to around 2 mil o Caonthetpagen p':'
tons/year within the coming couple of years. )




DANISH
TECHNOLOGICAL
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= Projects regarding transformation of biomass waste to sustainable
products as bioethanol, biogas, fertilizer, protein etc.

L

Biowaste4sp

= Biorefinery of algae for energy and protein

= Enzym laboratory

= Mapping analysis of biomass composition, estimation of biofuel
potentials (bioethanol, biogas) and technology consultancy
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Power Plant conversion

Drax steams ahead with £700m biomass conversion

“Yorkshire power plant’'s green transformation continues as new systems to
support first biomass unit are opened”

Klimaminister
foreslar forbud mod
kul om 10 ar
R

Source: www.businessgreen.com and
www.dr.dk



http://www.businessgreen.com/
http://www.dr.dk/

DANISH

Heating with wood — on a
domestic scale T

= Wood burning stoves or pellets stoves
= Automatic pellets boilers and log wood boilers




Wood burning — pros and cons

Carbon

footprint \\Q¢

Logistics & avilability - user behavior -

cost — legislation

INSTITUTE

- appliances



,.a World Health
3/ Organization

Source: http://www.ft.com , www.who.com et al

DAMISH
TECHNOLOGICAL
INSTITUTE

Some 40 million people in the 115 largest cities in the
European Union (EU) are exposed to air exceeding
WHO air quality guideline values for at least one
pollutant. Children living near roads with heavy-duty
vehicle traffic have twice the risk of respiratory
problems as those living near less congested streets.


http://www.ft.com/
http://www.who.com/

UK Carbon saving potential

DAMISH
TECHNOLOGICAL
INSTITUTE

Apprx 7 mill fireplaces in the UK
having 60% Gross efficiency

= 10 % displacement of oil&gas

=  Annual heat demand 25-38 MW
pr dwelling

= Saving potential 4.2 -6.2 MT
CO2 per year

= EU annual LRH+SFB 16 MT CO2

= RHI domestic grant scheme £122
per MW - £3000 annually
(biomass)



DANISH

Energy laboratory — testing of

biomass boilers

= Testing to EN303-5
= Lab test capacity 10-300 kW
= Field test capacity 100-600 kW
= CO, CO2, OGC and NOx

= Particle measurements by
SMPS or Dusttrack

= MCS Certification
= RHI attestation
= Open ‘SEDBUK’kind of list at

http://www.biomasse.teknologisk.dk/kedler/index.htm

3
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Energy laboratory — testing of

DANISH

- . TECHNOLOGICAL
stoves and inset appliances
= Testing to = Measurements

= EN13240, etc = CO

= NS3058-59 = OGC

= DEFRA Samoke Control = NOX

= DIN plus dust measurements = CO2

= Particle measurements
with SMPS or Dusttrack




Particle emission, g/kg dry matter
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Ecodesign regulations

DAMISH
on the stoves, from 2024 st e

Open 50 6 2.9 120 1800 200 30
fronted

Closed 40 5 2.4 120 1250 200 65
fronted fossil 300

Pellets 20 2.5 1.2 60 250 200 79
Cookers 40 40 2.4 120 1500 200 65

fossil 300



Ecodesign regulation on the solid >
fuel boilers, from 2020 ~eic

EN303-5 Class 5 level of requirements

Automatic stoked 200
boilers fossil 350
<20kW: 75
Manually stoked 60 30 700 200 77
boilers fossil 350

<20kW: 75



DANISH

The Challenge of using wood
pellets and wood chip s

Crow Edge recycling fire
Firefighters have finally extinguished a blaze \
at a wood recycling site near Penistone after l |

almost two weeks.

Source: www.ing.dk and www.bbc.com



http://www.ing.dk/
http://www.bbc.com/

SafePellets — Measurements in large scale storage facilities >

(powerplants)
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— Recent (Dec. 2013) fire in Ljusne, Sweden DANISH
— Assumed cause of fire: Selfheating

TECHNOLOGICAL
INSTITUTE




Accidents

DAMNISH
NeTiroTE oAt
— Between 2002 and 2011, 9 fatalities reported in connection with
storage of pellets
— 4 on ships; 5 in smaller closed pellet storage e .

— Also in spaces nearby
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The slag analyser

DAMNISH
TECHMOLOGICAL
INSTITUTE

Stem wood

Flo - Slagtest-no.4




EU FP7 — Projects at DT

Bioenergy & Biorefinery

m SafePellets — Investigations of mechanisms and
development of methods for detecting self-heating
and off-gassing in pellets storage -
www.SafePellets.eu

m AshMelt — Investigation of mechanisms and
development of a new method for characterising
slagging in small scale pellet boilers -
www.AshMelt.eu

For more info contact Jonas Dahl, joda@dti.dk ,
+45 72202422 or Jes Sig Andersen, jsa@dti.dk,
+45 7220 1320



http://www.safepellets.eu/
http://www.ashmelt.eu/
mailto:joda@dti.dk
mailto:jsa@dti.dk
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