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~New solutions and technologies for heating of buildings with low heating demanad:
Stable heat release and distribution from batch combustion of wood

www.sintef.no/StableWood

This newsletter focuses on the latest dissemination efforts related to StableWood results.

Presentation of results from StableWood
on various arenas
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Exhibitors.
ncraase tarover

Never before have so many exhibitors been present at the trade
fair in Lillestrem. Amang the visitars, the pros dominated. All 544
exhibitors participated in this year's Building Exhibition, which is
the highest number ever, with 50,961 visitors. Visitar numbers show
an increase in the number of professianal visitors from previous
Building Exhibition in 2011. The number of professianal visitars is
44715, which is 5 percent up. The number of consumer were 6246,
which is 20 percent down. There has been a deliberate strategy

to reach a larger part of the professional market and in recent
years there has been a combined effart to increase the academic
contribution as an impartant foundation for growth among the
professianals. Next Building Exhibition will take place from week
42in2015.

Among other SINTEF presented new findings based on a cooperative
study between NTNU researcher Laurent Georges (Zero Emission
Buildings) and @yvind Skreiberg, showing that woad staves in
passive houses are still 3 goad space heating solution as long as
they do not exceed about 4 - 6 kW in nominal effect. Around 30
spectatars were present and several guestions came up afterwards
regarding the subject.

StablewWood

Closer look at real stove heat release to the room

18.10kl. 14.00 - kI. 15.00

Sted: Bygg Reis Deg - 5al 2 - hall EjNo : gsse Lillestrom - Drop
seminar

@) SINTEF Teknologi for et bedre samfunn

&Q)
Rett pa sak — Vedovner i passivhus — Pastander! 4

= Passivhus bygget for norske forhold taler vedovner i langt stgrre grad enn
tidligere antatt viser en kartlegging fra SINTEF og NTNU.

= Nar faktiske forhold i moderne boliger kartlegges og det tas hensyn til geografisk
beliggenhet og norske forhold, viser det seg at passivhus og vedovner er en heller
bra kombinasjon.

*  Simuleringer av passivhus med varierende bygningsmasse og varierende
Igsninger for varmedistribusjon viser at disse godt takler mindre ovner (4-6 kW)
som allerede er tilgjengelige pa markedet per i dag.

« Videreutvikling av ovner som inkluderer lavere brennrate (ned mot 1.5 kW) og
varmelagring i kombinasjon med systemer for bedre varmedistribusjon vil for
sammenlignbare klimasoner som dem vi har i Norge, enkelt kunne tilpasses til og
med de aller letteste konstruksjonstyper av passivhus.

* Passivhus har et ensidig fokus pa energieffektivitet, og benytter balansert

med var jenvinning for a nd resultater -> Hva med

ventil
AKTIVHUS? Aktivhus er en mer overbyggende Ipsning, hvor bide inneklima,
miljgvennlige materialer og ensrgieﬂektivitetfcoz-uts\\‘pp er med i regnestykket.

@ SINTEF Teknologi for et bedre samfunn

Related to the ongoing discussion on improved room integration
of wood staves, SINTEF has perfarmed generic work to illustrate
the difference in heat output between stoves with high- and law
heat storage capacity. The twao following figures compares the heat
output to the room fram a typical soapstone and a cast iron stove
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and between a cast iron and a steel plate stave, respectively. The

main factar influencing the result is the thermal inertia of the stave,
i.e. the heat starage capacity. The soapstone comparison was made
for Granit Kleber AS and was presented successfully on their stand
at "Bygg Reis Deg 2013". The second one was made for Dovre AS, as

Utfordringer i ke

illustrative information in their latest product catalog.
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gjelder til i har nadd 30°C

- Vedinnlegg: 3,0 kg fuktig ved (20 vekts fuktighet og 85% virkningsgrad

- Omgivelsestemperatur er 20°

- Totalt avgitt varme til ovnsmaterialer er 10 kWh

- Totalt avgitt varme til rommet: Kleberstein 9,1 kWh / Stapejern 9,9 kWh
- Midlere effekt: Kieberstein 1,42 kW / Stopejern 4,63 kW

- Maks effekttopp: Kleberstein 3,5 kW / Stopejern 10,7 kW

DS besteatntdonekond dagtautm eremﬂﬂ%irenergmn
veden til sppruarming av et rom Iidsteder produsert far

1998 tok ikke ut mer enn 40 % av varmen under ralg fyring,

ettt tross. el ke mange .wﬂngen- e er klare for

til en akende etterspersel etter
konstant varmeavgivelse of lovere effekt
tnye og skier p-me\ravr.!rde[

tslipp, karbormancksid [C0) ag hydeokarbaner
fra vedfyring. Dagens krav ommaksimum 10 gram partikler
per kilo forbrent tarr ved vil sansynigvis synke nedmet 1-2
&f%g For dimatese disse formidable utfordringene er det
viktig § vaere tidligpa hanen og ha fokis pa forskning og
whvikling, shk at man har klare godkjente pracukter i tide!

Utfwdtll\gzrldqu!m marked

ske forhaldi moderne baliger kartlegges og det tas hensyn
til geagrafisk beligge nereke farbald, viser det sagat
passivhus og vedoimer er en heller bra kombinasjon].

+ Simuleringer av passivhus m erende bygningsmasse og
warierende lasringer fer varmedistribusjon viser at disse godt
takler mindre owner (4-6 kW) som allerede er tilgiengelige pb
markedet per i Gagl

+ Videreutvikling av swer som inkluderer lyvere brennrate nedmat
1.5 kW) og varmelagring i kembinasjon med systemer for bedre
varmedistribusjon vil. far sammenlignbare klimasaner som dem i
har i Norge, enkelt kunne tilpasses til ogmed de aller letteste
konstrusjonstyper av passivhis

+ Passivhus har et ensidig Fokus pd energieffektivitet. og benytter
balansert ventilasjoranlegg med varmegjeavinaing for & nd
resultater. men hva med AKTIVHUS? Aktivhus er en mer cver-
byggende lasing hvor b mia, miljennlige materialer og
energieflektivitet/COutslipp er medi regnestykket

Reell varmeavgivelse i rommet
En viktig del av arbeidet med & utvikle nye ovier er 3 fine lesainger
somgjer at vedovmen som punktoppvarmingskilde fremdeles kan

behey for dagen er " s

zc 30Wjm? mens det for passivhus er 10-15 Wjm “‘""'””r'f"."..rd “"’"‘;' n'"'":: bl '*"';*kg'

) . . Acciilihml jeumere effeit tffert rommet og samticig recsere utsipp er Sake
Kleberstein vs stapejern TEKLsbenytter systemuickningsprad focvedom= G450 o vslagringskapesitet ¢ har SINTEF giort

(standarcverdi i NS 3031),men nye vedavner har >80 %
« Skjerpede utslippskrav til partikler, CO o hydrakarts
er krevende & tilfredsstille ved Lav vedomsetning
« Skjerpet krav til irkningsgrad »B0-85 %

bevegninger samiser ef fekten so IFeres rommet ndr man

benytter en vedavn. bade for en typisk stepejernsown og en sthlplate-

owm. Stapejernsevner har typisk 60% mer masse og har derfor bedre
genskaper enn sthlplateovner.

= Vedavner er punktoppvarmingskilder og varmen mé spres
aver hele baligen

d lette , men
kan fint bygges tyngre for aket komfortivd generelt
= Svingninger som falge av solinnstrbling, sam kanunngds
vedbruk av sterre vindusareal
= Forbedret o mer effektivvarmelagring, ved bruk av nye
som

~—Stopejernsovn
—stalplateovn
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vedovner oppleves sommer behagelige varmek
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Vligved SINTEF. i samarbeid med

2000 Arbeid utfer

{Norges teknisk-naturvitenskapeligeuniversitet) har sett pd
1000 hwerdan man best kan integrere vedewr
utwor langt ned manmd i effekt for Bunng at det blir for A
0 Morten Sefjeskop/@yvind Skrederg, SINTEF Ererg 45

2
TID I TIMER

gielder il indre har nadd 30°C
- Vedinnlegg: 2.6/2.5 (Stapejern/stalplate) kg fuktig ved (20 vekt% fuktighet og 85% virkningsgrad)
- Omgivelsestemperatur er 20%

- Totalt avgitt varme til ovnsmaterialer: Stopejern 8.5 kWh/Stalplate 8 kWh

- Midlere effekt: Stopejern 2.5 kW/Stalplate 2.9 kW

- Maks effekttopp: Stapejern 6.7 kW/Stalplate 7.4 kW

PhD candidate performs wood stove lighting survey
For many products there is a substantial potential for reducing
environmental impacts by altering the way people interact with
them. The current work investigated the potential for improving
the way people interact with wood stoves, thereby reducing the
environmental impact resulting from burning firewaod, by adjusting
the design of the wood stove. The goal of the current investigations
was to approach real life operation, comparing the lighting of two
stoves from a cold state. The two staves are identical, except that
one stove (the prototype) has a singlehandle operation for the
combustion air with indications far the suitable positions at different
stages of the burning process, a thermameter with indications for
when air adjustments are appropriate and a simplified user manual,
while the second stove (the conventional stove) has separate
handles for ignition and main combustion air and a regular user
manual. The features of the prototype was determined through a
user centred Design for Sustainable Behaviour (DfSB) pracess, where
existing user behaviour was investigated and translated into design
recommendations. A summary of the most important results are
given below:
- The onehandled stove had on average 17 percent lower particle
emissions than the twohandled one.
+ It thus became clear that the conventional stove with two

Stepejern vs stalplate
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92 SIDER

iﬁ;:;ﬁtrf;m unmarked handles leads to more misuse of the wood stove.
- Thetestsrevealed that the user's ability to obtain proper ignition
conditions is the most influencing parameter affecting emissions
En fremtids- during ignition from a cold stove.
Sovee rettet peisovn

BLA OM OG LES MER




In 30% of the experiments, the user did not achieve proper
ignition.

Experiments with poor ignition had on average three times higher
emissions than compared to experiments with proper ignition.
The findings regarding lighting from the top versus conventional
lighting showed that 83% of the participants that lighted the
stave from the top achieved good ignition and low emissions
while only 57% of the participants lighting the stove from the
bottom or using a small standalane kindling fire achieved equally
good ignition.

Burning for Sustainable Behaviour

Johannes Zachrisson Daae), Franziska Goile;, Morten Seljeskog, &

Casper Boks;

1. Institute of Product Design, the Norwegian University of Science and Technology
2. Department of Thermal Energy, SINTEF Energy AS.

Keywords
Design for Sustainable Behaviour, Behaviour Change, Woodstove emissions,
Environmental impact.
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On the radio

SINTEF responded to a request for an interview on the NRK P1
afternoon radio talkshows "Ettermiddag i Hedmark og Oppland™. The
subject for the afternoon was focused on new stoves and some
common user problems related to such. The discussions turned
around how to light stoves, and that SINTEF recommends doing so
from the top.

Hordirekte | Programmer  Radioguide

i - Hedmark o9 Oppland
iddag | Hedmark og Oppland 04.11.2013
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On the national TV

SINTEF responded to a request for an interview on the NRK
information channel "Forbrukerinspekterene”. The recordings were
performed at the laboratories in Trondheim 4 December were the
main subject was related to healthconcerning emissions and things
one should not burn in a wood stove. To demaonstrate this various
plastics, treated wood and high humidity wood logs were burnt in
two identical wood stoves (the newest SENSE madel) from Dovre AS.
Initially, both were lighted from the top. The first one was then fed
with various materials that are not recommended to be burnt in a
wood stove. The effect of burning such materials was illustrated both
by showing increased and darker visual smoke and directly through
online gaseous measurements, mainly illustrated by a significant
increase in hydrogen cyanide concentration.

The recordings were part of a broader TV shaow, which alsa includes
wood log quality (in terms of humidity at "Skog og Landskap') as well
as information related to top-down stove lighting (by Jetul). The show
will be on the air late January next year.
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Upcoming events
The European Biomass Conference and Exhibition (EU BC&E)
ranks as one of the top world leading events in the Biomass sectar,

combining a highly respected international Conference with an
Industrial Exhibition.
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www.conference-biomass.com/

22nd European Biomass Conference and Exhibition

CCH - Congress Center Hamburg, Germany - 23

-26June 2014
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