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EM-PM-test stack SP SPC DT DS  Ambient
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. T Iy
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sligthly diluted sampled in cold
flue gas highly diluted
flue gas e
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(fS1)
PM + VOC Filter 160°C  Filter + Impinger Dilution Tunnel  Cold Dilution Ambient

t dmMzdsCutcOodzj dzdj BlsBtstcO® ftosB v 7] bE#vwe MO lzy Gy W |
EM-PME-Is j ) I$88]d3

SP. Addz Istea), ( dB) e b e Ok o ffsets | SREEBEY L] Stddujmbbets {byojh jdde

SPC Addz Iste + d3fh)dzHo jtej | EEkisls@Is] YjEt SBOLEZ: BAGY Ise jtH' j YOf

DT: ubdzdzj d' tOL B ©dyczjsabd ' yakiks €t W W d y dDRXZS s wOC ® O fzj ded ¥ tof L &z cz
L a3 tojdedj uvSPCHC azsqDJlizs YOBQIDT d f jzdels pipy dz o dzd BPCHMLSEEs O d3j dz' " |
fslsj dzyd Ozt dagts dzj f Scdzdgs? StsdzH j dzmOydqd, o LOedmddsmisd sk ¢t Wy
(feMSsd S ©OLBOsdzj dedj Mdedn Ojls dzj bsd St Isj B jtcOkzclk, des d

DS sl tfis dricisBS ddz Cts4 WW dydDRzEM)X tcOL B 09 dzj dzd v  (
vvie BN jj SCtdzdyjmbsets e jteHr 7 yOfmkdy < 1WPJRPACtctsdz 9 tsCtolzy O h

SOA: I Iststedyde § tstec Oded Unptfiflsdigiv "Af jte fiLts dedis dzrClf deff d sl tddY g AefPis 2@ fmils d y
s5Ctlzy O8 h j 2SOMte jeBte@L 8 h gAY o tjLizd sOIj] olstedyds o tej O¢yd2,

I fdzjHkshj2 kOBddyj §KjHMlsOs dj df otk isdee YdzdL d3j
flsOdzH OISO [ &, 1B®ojcdd dINERISE?], THsEY Ksdssad@udpo fif
5C1 M dMitsd LsoO0ddjd dd¥ stedsOydd,[11H.tej H MisOo dzj

140
O J1VYIsjBtSte
2

g ff oo gjds W2d y d @ tiz€ Hzuf2) dzlizv O dzO dzd
0 GtsH O

L
m IsftcOsCOdRd 201



v OB &zd0GO [ jJIssHT dJqLBjtejddw vy, dMisd L& 4 o oL
OHOf Isdtectso Odgdz" j] d HEY§ Sdzdzj dedzr §j A1 u €

[jltsHT dJL&Bjtejddw vy SP SPC DT Cdzj Clstf
d dz' Istg
EN13240 Hdv Ctsd3dzOlsdzr = BB
tOBtslsOs h dn dzO IsB 6 joB 15830 deth
BilssHT dMyfr IsOded 2
fdbHT dL & ted dzdw WLENTS fts
15883 X X X
EN13229 Hdzv ofmMtcOdo O d3F =~
SlsCter 57 j -lSidpdziz Odzd v  d3d I9
dfmfr lsOdzd 2
JdbtsHr dL d3j ted dzdw LENTS Mts
15883 X X X
EN147 85slHdifvd Is j dz! dzf = ftcdB s
fsd3j " jded?2, t©OBBIOsNMNJR - dzO
vtcjBBBOOddY d d3jIstsHTr dMmyr
[ dbtsHr dLd3j ted dzdw LENTS Mmts
15883
X X X
EN15250 Hdzv ftedettese M o3y
sjf dzO, t©OBKISOs N dn -dz0 Ise j
StejBBo Odedw o5 Istsu’ dmy -
JibBHT dLdJted dzdw WLENTS fts
15883 X X X
EN12809r ddz' | Oolstsdzsdzdze’ § <51
Iso j toH 5d3 -1s 5RO iz’ dzOw Isj § dz
Hts 50uG)]BsoOdzdwY d B IstsHT
fibHT dLdJ e dzdw WLENTS fts
15883
X X X
EN3035-2020 HdzvW Ctlsdztse y,j dzk
slststf dzj dgdv Bsh desfls! 8 HEB 5 X
EN 165101 (2018 X
RL d3j dzpPrEMfI85101 B ERZHEZIK fteddew s x M X
GtsH EnPM
E
11wl VL [Imt o [stu X
¢z ¢ H5
dpLrrvveusl [ V[ Imporr fstu X
4z ¢ G5
NS 3058 X
tdedzOd3j dzls & 1185/ 2015 X X X
C € tsdzts ¢ g Q@ tnE doefEeanEV@rte» (F) X
| BB ts?2 Odec 4§ dz ( D) X
141
uff Oo pydE W2 y d ©tizE Bt ezizy OdzOdzd L © | Y Isj B StS
M ITcsftcCoaCORRdDd 2012 GEtsHO



(1) 1 2018 ctsHEk B' (2t astlf dzts dig ENBEBEO@HOS QO Isy fltcd B Ste’

My dec Odedw Iso j cH @IS IsT dzd of&B "  J§ stcj Btso OdedeY' dz® d3j Is
s 2B dzd {2kl Oflzz L Od3j dzv N4 3R L[ OdzH @ Is 'sIsH | dz' Edigts SRR BW Hdz%
ofMstcOdo O] &3 » ftodetstese d ENEL &0 &' R &GBgsdes ks @GsIfBT ¥
50 C€lIs. 189" 2 MlsOdzH Otcls S dMr 9 0 Is CENBXOGCCH d it dzd © dzd -
Btsdzj J Y BHtesBdts, yYd & Mkh jMmlseokzs h d[9]. MisOdzH Otelsr , dzts dz

) zOMmlsswh jj 9 toj d3w shdzso dz" § dztste d3OIs d o dz' | I
Mstslso jIsMmilsea tse Ols ftoesdLoBBHdIs]j dzd ftedBBBtctse Hdzv f
fnj B W l1tcOoddzO HtosdL o tsHMiseo OCPHE)Is tc Blefths jj Bl addsded W {f telts
L dzgj 6 jIsdu MEts?2 BOLSEdetsaCd, cOMOshdimw 1+ WW¥JjCls
[112][111].

g 1 wdzaOtgw 2022 GEtHO (1 Wwdzo OteWw 2020 GetHO H
Hsdzy dz@ BEHEI Mtsslse jlsfise s Ols!  dgouwelignfizy[186k {f

Cslsster | EMsOdzOos dzdo O s deser j Ctodlsjtedd !
fsHdz YO drn dzj cOdz! dets?2 ftesHOY ] dzO ter dzg€ j [

wbkh jilsoks hdj jotesyj2ms EY13M46ENIZE3R9EN14785ERC ] §
15250, EN 12809, GSftjHjdvslk ItcjesoOdd” ¢ (o]
CsdistezS ydd, BjLs§OMdshsd d RO©OSljtedmisds Od
d BOESdeseatlk, O IOCy,] Mtuslse jlsmisoks hdj dgjlstsHT’
Colstste’ | Sdd ©OMftsmiseOd s lsfw .

B
W W
W W
u

[dzd f tctsHisEm O Bls ! dzj Md3tels W0 1 &O clsm,z wlsEz s B dzd
mis © dzEMIBI4061 (2018) Residentialsolid fuel burning appliances- emissionstest

method} HdzwW B' Istser - ftodBBtctse H @1 My ld CEREGHSIS Iso j toH
1 (2018) MBHJjt)ydl dtser jJ ©OLKOBBISOddz" §j BBMJdJ
ftiosdLotsHMise O, Codhfstcz¢ydd, BJjLtfOMdsmisd dd 1 ¢
tcOBBIsOs h drn dz2O Iso jtcHtsdy Issfdzde j. [ dzw fMmtsB dz¥ H j dac
o' h jtesdft e sHdIsj dzd H tsdzy dz' fsHIse jtoH d Is! BJ LS Of
ftcso jH] dedW dgmyr lsOdzd 2 ) mMslse jIsMmise dd mh ftcd
Mse dzOMtse Odadz” d3 M datstc BBO 3] . ] dzO M IsENY 165101 o tcj 3w
sRo0lsr 90jIs ¢ tsd@3dzOIsdz | sBBGEtej 90OIsjdzd dzO@ s j toH!
slsCter st §j COddder, Skmatsdede § § dzdlsr, Oolstsdztsd3dz |
) g Hdzj dede" d3 o' Hjdzjdedjd3 Isjf§fdzO J ] dzdzj Isdg |
tcOMMdzOIsted 9 Ols+ MW Hote L tSifij ARz ¥ frf IfGrtz G4 1P, O dgdds 2
MisOdzH Otcls d&ZO~tsHdIMw o MSOHdd t©WOLtwOBIsCd d
sf zBdzd € 59 Odgdz" ~ fls O dziEM tells3s202 9 d fiff o fiplat@{dPRe O J d&3" J
sBBGEt] 9 Olsj dzd d sIsENtcl 2 4 0 ¢ OE3ld wlz] Jz!, dzts fMlsswh d_
sB G tcj oENIs] A1 5 (fEBE2B09 (ftedBtsSter ff dzjL Ood!
Bsh detsmls' 8¢ His 50 CllIs)) .

l 1Isdr MmMEh jMmlsekze hda Jjottst j 2 ENIEEL0Mds O DI ISOEH £
stcj BB OdzsfMm! d dL 3j evGlsmd B&8Gz8C stsqdk 3§ tsiizdethind v
Isd ndzdud MSCdd MFJydwqdeoydd, fdLoOdzdz § ¢ 5By’
stcjBlzj &3F = o fnlsOdzHOtslsOn, d, o yoOmbdzsmisd, o dtL
MydeOshdn ko jteHts] Iststf dzde . [20] s lsfdnO das J Asded|y jafj Cls
dL i3 tej ddv vy: ®&jlstsH, dOL o Odpdristed 2 HF Jdzd dJ fois] tsk
B IstsH"  dMmy " oOdzdEs oy Giffs g " d2 d3j ISSBH,z  dstotg stejHy iFs d
B3 ssH dMf " sOdzdw yomlsdy dz0 tsmdzse § Iskzdzdzj dzv 6O
ljdzdSsBtedlsOdzdd  dMf sdz' L &g GrelzfEBE | dzj S IstetsMisOlsd

142
© JVYIsjBtSte
2

o if ocOo tpjdE W2d y d ©tiz€ Bzt ez O dzO dzd
0 GsH O

L
m IsftcOsCOdRd 201



Bsdz h ddzfifso s MistOdz [ o SBY | fcdfiptjtsdg W bef Isf S deHsfidzO o
sbdedzj dz' dz' 2 BjlsSH ©OLB OodggjlcEH® , O | j &S sBicdls Od

1 tsdzj J f SHtctsB dzlz 8 dde stedzOyd ¥ s tOL dzd ydzr ~ d34
dfmftsd! LizjdB =« o (&, 1ttteajedd, uz[@79[76f 0dzOH ], ¢
Il dktej [7S]fwcgftkgndls & or otsHbk, vyt dzj sBrtHJ B
syjodHdzO0 d ylsts dzj sBrHdBE OCIsdodL Jqtetse Ols! kM
MfjydW¥Wd<coydd oRBjssHse tsftcjHjdzjdedWw or Btesfmse vy
] EN 165161 d3j IstsHT dL d3j N[ ®zd W[ 98" Bdc tsinYs o D,tEte/cFdts y j dzd W
MlsOdzH Otelslz) dL dzsy jdz8 BBdzj ] HBHtesBdets, YjdBz o 1t
dmfr sOodzdwy Idf O tsftejHJdzj O BBdj jCENITRAGEE3 yJ d3 ¢
[20], CGlstster 2 B EM 6801 Oxgi ERj1656161 o C dzt yOjls B IstsH(
Wddz stc@ M fYosHBSGtjotsds o Oted Odzls [2143J(lg sl € d

ftoesdLotsHdIsjdzj 2, YJjdzOshdr HwHIse jtcHdIls! ftsslse j I
sded dBsEpy sz MY sdz' TSE5 83 o) s § Fisfisa dd MM
10Cd20 8 ydmssd osfla®rj | jddStsetdlsOddd

ANOCIsdyd mMS d, d3ts Y dats dmf sdz' L 59 Ols! dz¢ B 52 dL 1
)
L

dzd fttse jHj d difdzj Hse Ols j dz2 MSdj tOB®BISI  {t
dzj HEBIPdzdeY L Edz! 5Ot Ctlstste’ 7 fMlsO®O ©OL tcOB T
JENS @ ([76].f j ISEM-{ [ ([76]9 Ghmdtso dsds stejBlzjls dMmf sd
HizZV 3j sSHO GBBGEjoOj dBsets Wdd ste® ) € t5d
O Wddz stej, Eftshjdds?2 sttdjdsoydd mnsfdzo
tctso Odzdzse s o dgzlstej dzdzj 65 HJOMBI ste® M ZO o
filsd tslBdteOj Bsets cOLO d Stddyj Mise j dadetsc s
¢d ydfislsydes B tedsHHZz S tsd3, Clster 2 L OIj &
j CO)yHBEB dLBjojddw. st Itsct
odsjMisj M orBtesMOBBd uvy. Clbts Istcj Btso Oda
B f Otc Oz ldstafihcy HdVls jrdPYafCXds jdEieils B teOL ¢
tojLizdz' 5Ol dzj f sdzdesets MeEetstcOdedw. v OC(
Woodzj Silsi j d3dzj 352 ENAzf 550 @B L Pfhle:
?W ftod Ists2 4 IsjGRY Cuslssie®©M o ldcaftsg @z"
s

Y.
Stesh 5 fENd] RIS’ W o dgisjsls fiplyj IsdsjHls S H 55t
stse. 1 JHOods o GHs®B dqL d&OEzydse ~ {tets,
Oyj mMise j otej i3] dgdetsets By IssHO MY IsOded W
jfzso st Wdd btcO), GBLOL % 4R ditsid O ssdzjo &
B ssHO GlspENgGd (df MBH 58 (hdeseo OdzdetsE s  dzO Is iz dzdz
fOtOdkdj & dats M kjCbkhj2 1ChMfjteddj dsOd ds2 €O
CjLEd ISOIsNSHL d3ltc jo®@if 0 & © B JsT Mtc Oo dzj dz@M-t fiyr s j Mls &
-14 Bl rpOLddyd 90! qekzjlsmw sls 2 HB 60 tOL
C sdzH § dzfiPglls O oz d

] jottsf j2MCts?2 <& tolztf fGEN TSRI5MAEERH OdcJsdfd iy d § d S &
fcoHE dimf sdz' L so OEM{W[ [ 1 Islsc BB jsesHd® ff tod dzav Is,
fjtoj] Mitslstcj dzdENIE516ls Odisiddgjlsdz B M Is! s z B[1kl].€ tses@dz o
dztsor 2 MEDE&ZE Dl f sdzdatsfmls ctslstso & fjtoj Mtk
(LOf 2Oz tetso Odzgdets 3z dzO 2024 cEtsH) d toj ¢ dzOd3| dzls ©

6.11.22) tsyjHEter IsjMmlsdictss Oded W

[tekzcOvY ftsBdj GO, MovwL OdedzO™ T s¥ JydOd dzr &&d Isd
o Ik, Ykt {CMfkzOsOydeddr j ROLOClkjtedmisdsd
UjlbSts GftjHjd @S B2 bfHtemEgM S 58 jMijudoOjls or f
143
uff Oo pydE W2 y d ©tizE Bt ezizy OdzOdzd L © | Y Isj B StS
M ITcsftcCoaCORRdDd 2012 GEtsHO

B0 -
Sosgx -
dg—tﬁi"
T
o

&

;QQEE':%SEE
— g 113 " FES
- NTFFLAF- T ~ 7o
gFF IO I AFO
# ITooo =Ig
&
ot
i
=
&
Q-

- - s T O0OF o o
Im -0

=S 9 FQRAOITIOQAEF O

zZ
afPoacrrnoe =0

G miin— s =



tcjLzdz sOIstse
9 toj Odzr dz' =

ddzj Hzs h OV IsOBdZdYyod 9L WwIlsO dL
tcOL dzd ydzr = EfMmdzse d2 M d9a8jc O©dzd W

Il " BtetNffx MdzOBts L Oadmwlis sls
Edzzyh jdedj GCOyjMmlseo® MmctstcOded W
sBtcOL s9 Odad W
N[x 8 Gfimdzso desdz a ©OL dadt€ o bsls Mdswe d W
ftosO0dzOdzd L d tetso Odedz’ n
dMm¢dzs yd dedj i3 MmteOo dzj dad W
(ftotsH s5dzy d IsF @iz ddafsdgtitis)y. Is
C LOorhjdede Isj f dztso 52
Mtej Hdzj d3 64 %
9 fosOdOddL Jtetse Odzdzr = Mdzz yow =,
LdOdzd2 s o' BtetsO~R . veoyY toHOwW
gL dijdgvIs! mwv COC o OBMsdzE Isdzr =
gz HEj & 7 fOLORj kteso .

dmyr lsOded 2,
i) dzts o o[86F

dz0

sjflsso

dzs ftcdotsHdls €
LS &zzOkOydd

d f) i FRISS o @ dzd iz v iz &
9" BlotsMmr
f OtOdj stetso
dz
N &, to A tallg tht€ '5% St5B e OL k2 § Isfyw

f OOdk) betso

o MitEdsts Mdstifydzdrdd o
L WWJiClsdo detsis(d .
sls sBhjets Stsdzdy Msea © yomisduy,

ftod
OL slsO o
dz0O
f tsdzdzts G ts

vy

e tstc Odad W
ftcdotsHdIls €

CjLEd Is

s

Btsdzj J
Hic] o
LWWiSlsde d
yd ¢ dz@
oMy s
S tsdzH J dzf ¢

SH

dzcf YO jOlsizdzS ® y jo ) Isc

v OB Zd0GO [Mdzso dz’ | § OO®jIster , oddweh dj dzO
INERIS [93]
l dzOy dzts| v € Stets sdf |stste® ([f JNdds LG
25%/15% MeotstcO| Hicj o j fi
( fded ¥
dzts d3d dzO
cO o' MBC| o' MC dz C OC [vdfds/ Ry
o cu v of 21 2t v
r r j s/ Ritsdzts e
F e of Mt or Mt M B,
o1 M5 d2
NJ x dzd L € d dzd L C o dzd L € ofvdyds/ RedsH
dzd L S d2
v ff dzZts/:n sdztsH
dzd L S 2
Uy or mMst| or M| o MsC| of MisC|vdfds/ nsdsH
o1 S d2
v ff dzZts/:n sdztsH
o1 MsC d2
C dzj oG ts dzdL Cd dzd € OC &g{‘ggz‘;g:“z‘s“
WWJCIsd O dzd W 0 vjf s/:n sesh
dzts s ! o' MEC d2
AOLO Gt 1 OctelzL { A Bte 3O d4lsOtej dzd §
(uOfmsdyd dmfr sOls| fd4ud
d dzO dz' dzq 56t dzd fi
CO 9" MsC @ dzd L € d dzd L € d dzj dL o j M
[{# o' Mt g ded L ¢ d dzj L o j f
N[ x dzdL € dzdC OCTts dzj dL o j M
9 dzd W dzq
5y o MsC (] dzd L € d dzd L € d o MsC Ow
f dztsls dz' =
fted B Stcts
C dzj tcG ts dzd L € d dzd L € d dzi dL o j M
WW4JSisd
dzts s !
144
uff Oo pydE W2 y d ©tizE Bt ezizy OdzOdzd L © | Y Isj B StS
M ITcsftcCoaCORRdDd 2012 GEtsHO

¢ s dais v demaftisdzlg Is5O W
L dzOyj ded W

sO¢

9" Blok



] d mMmdzj waste Otelgddfj dzdz” § 2 d3d SsSHT d Mt » [EBfdeefj2H frHsteod | ddz
sSBLiSt dzOdBtsdzj j 90yde' » BjlssHtse dMmfr lsOded?2, f(tod
tOL dzdydw o fwtsyjHlkzte] dMmfrlsOdd?2 d {§teddsj dgvj d3"
ftei HMIsOo dzj dz tsBL Btc tOL dzd ydg' = dZOEzydzr = dMmMmdzj Hso
wWCsBr dZEyhj] kttOy Ot hdj tjOdz dz" | Efmdzsedw + €Mt c
dqLEyj ddw ¢t WWdyd] dzsse or BtesMMtse o tOL dzd ydz' =~
ftesyjHEter dMmifr IsOdzed?2 ( O I=eRA96]) {iftdatdsfidix dir) Isctcipffte tdo @
tcjLlzdz sOIsr orBtsmMtse d 1 WWiCldodesfisd MtcOo dgd o

sdf sor A dmyr lsOdzd 2, tciLEzdz IsOIs Odzqd ftsdzj o' n

Cst WWdydj dzZlsOdsd o' Btetsmtse .

dtcOodzgjdzdj tWjLEzdz sOlsse fYtsdzjoer n dMfr lsOded?2 ¢ ¢
mMse j toh j dzfilso 59 Odzd J§ HthsaWdzf” 1]’41{42 LO fYfMmdzj HA
teJLEzdz? SOSOd3d BV dydoOdz dz@ = Ikdftser s dMmYfr IsOdzed 2,
btsets, Mmjted2dets o' fMCOJ B j ¢J4ud, 4o tsdzOyOadz!
ftojydeddzs MIENGZB OEBSBO L Olsj &3 l]’tsalststsdzts ftoslsj Misd
dmf sdz! L 2§ d3" 3 fr]JENi{@qutD]l,sOdz BOOSBdgOEt s e KOLHEB BB
9" Btesmtse d Btsdzj j dZC{LQc{Q sl ft MtcOodzj deds M
o[fnljfls@dzd? Moo jIsMise zs W dn dBheRedr] X Stsjicug) 2. Jis5Cd
~ntotsh jj Mtlse jlsmMisedj djyHEZ tjLiEzd IsOsOdd dzOB s
sjf dzso OW 1 WW jCIlsdoe desfls oMy Jhj LOerh jdz® 9o
ftsdjer B3d dMmyr lsOded ™ B .

] ttoBBEEdosHWISMY Mdzj HEks hd] Mdsedz j or asHT (
o uvLfMzsedw dMfrilsOded?2 s Hj2Msoke hddz jotest j 2

orBtesmr d Isjfdtsoks 1 WWjCldodesmls! slssfdlsj d
Codestesdzdtelzes sfqv  d B My juyude O ls tsMdatseo z Hdzw |
Hdzw  dfmfr kzj Bscts {§ ted Blsds Pdadz’ 150 d B 15z ged Pitggts ts.p fn
dmyfr sOdafdf s fMtc Oddesded H &z dzOtctsH dgr &3 MMils OdzH Ot ls O dz
® BBd hddemlsej MzEyOjo dtsdiddzOd ds tyjdde OJ
O ted di3j to, ftoslssltsd dhfrlsOdd?2 o sOdOH,j d t
fted ded MEtsdzr Cdnr L dzOyYd dedwvn dzOctelzL ¢ .

0 t(JLEd Ok orBtsMmMse vy Mddz dzes L OadMmwils s
zzyh j2 MmMeftsmisOs disMmisd tOL dzdyder 7 tojL zdz 50Ol
gL o3j toj dzd W vy, sBh jftcddzviIsr 2 ) [otetsy j ,
M sMisOadi@sMisd B YHE tOL ddyder i3d ftesHEZSC Is OdcC

0 uwtcOo dzj dad j tojLzdz sOIstse ftsdzj or R dmy r IsOded 2
sjrdsdztcedyj Mises Mo jtoh j dmilseo so OdzdwY Hictso W dzf
[HAZOC s MicOodzj dzdj tojL zdz sOlstse W dydoOodz dzr =

fsdzjor 7 bkimdkzseodwn foHisoy GRifdEOls Ut B wiz0
LdzOydlsjdz' degsdge ko j dzdyd dgd¥ 1 o BtesMmtse d Mmdady J ¢
0 tiLkd O' tWdydod d' s bdftssrn dMmf' lsOdd2 o
or fEMSOj & & §jyon o AtHj SCtBfdjShd 5 &Os!
Ctsdzyd f ydd ZOHL 56O LO tr dzaStsds ftcj HflsOo dzW |
GOtGOdzlso[tQIz*f hzs f sfyls s dzdfsts i ISEOPUQ siflsjods  off tftsteitizHS Qe
o I BEzHEM | & dzts © ' j Ecodesigp BizdplsGideise W Is tcOo dz" | ¢
LWWiClsdodetsmisd Hdw desern §jyde o Isjodsdsed
Pz yh j dzedv t6j Odz dzs? MG OEGE, tSqE®© ddzgd dzj d is t
ftcjydsj Bz BldsmMwismMy ¢ ©jLbd SOOdE ¥ dydod c
145
uff Oo pydE W2 y d ©tizE Bt ezizy OdzOdzd L © | Y Isj B StS
M ITcsftcCoaCORRdDd 2012 GEtsHO



dyjfydd dmfr lsOded?2, ttodj dadsdtotse Odzede” j dz0 to
sl OL dls! toj Odzt dz" §| 1 S zk OlsOydtsdeder j =~ O
& mMkzh jmMlsolzs h dj fMls OdzH Otcls T EN. l dzi Hicj C
djdzsdtetso Odzgdzsects dzgO toj Ozl dz" j| bkfdzsedw 1 Cfyf
d MisOdzH Otels© HBd dets wWOMIH B tsdhHes@ldzr AW SO K s
nesdzsedyi MS sy twOLadlsdy € tflsddidL dtctse Odzdzt
f sL otsdzd Is! dzkz yh j tcOL dzd yOls+ COuJ Mlse j dzdz" |
Isd ted MOR GCtsdzj ydzr = § slstej B dlsg dzj 2.

HHJj &ZOdz o' 9 SH, ybsts odzjHtejdzdy HteslssCtsdzO dhmy’
Emdzse dw L C MY dzlz Ols OhpRef) , ( dadD f € Odgd tils o | LdZOC O ¢
MisOdzH Ot ls O, mMdzj Hkjls tOMMdA&OIstcd o Ols COC dJddzmlistet
SjrndesdzEe 2?2 o dwOJteOodzj dzdd tflsdd3dL qtetseo Odadets?2 1 €
stesdzy bkiets, LIsts fsLotsdzdls dizyhj ©OL dzd yoOls!: ¢ O
ddels j o MO~ § Ssdzj aaplsFugg Br o OV dn Idfduyudetsy dMmy saz
Emdzse v n.

[
y
J
tc
&
d
dz

coGFoFeIv

6.11.23f jlssH' dL di3jtejdzgw <+ ®dMidd

1d o ®Hds?2 MistcOdadzi de's dzt 90V MIMBwwdaizOe ME dJj MisteC
dzi s Mls Odzy O tetfstisiols 5 Bz, Mtse zOMmdets [ j-§ dzdzcDldcdsv jdAtsR ts 2
dded yd O6@)e,j fifzh jmsokjls Bdz hs2 ftslsjdydOd Hdw
«€ dzd BOIsdui MSd »iplkeQdinB@lg ®Halzr Hdzw dzso " = 4 ud2, Y\
ftosctcORBB 1 Codzse diime s?2 BOwdtetso € d

Il dzOfmlstswh jj otcjdB" t©OLOBBISOd ftoslsts2GiS E6lst
MCOdHd ZzOoa MECddBBd dMmMi " IsOIsj dzt dgr &3d d dMmMmdzi His9 Olsj
ftotsj ClsO MlsOdz | OlsMS d2 Is[ORHzS Hzts 5 d f jtefislsdsX,j tdsdz dzftsldf off|
ftslsj dzyd Odz! dgzs flsOdzH Otelsd L dtets® Qalzdzls Y tc dzic B I H € ©
(1 dzj d3J dzls O tc dzts ¢ ts OQA Gtz cteIdrd@y) j, f Clst@eCts dz ¢ dzj tetsH ©O) , SBt
Hicsowdz = 4 yom. 185 d3dzj dzd® Oo Iststecshordic Iv@E 52 Mls
Ecolabel &3tsy jIs B ' Is! dmf sdz! L s Odz H dzw HisB totso tsdz! dat
Htesowdzr n 4 ud?, O IsO¢YyJ ftosdL otsHdIsj dzv d&3q , L
tcOL tcOBSISC j fdud?2 M yYytjre" yoddts ddLcdd3 ke
Yd tedzs e 5 RHetelz yeisimie, | dzdy. - O LCtel@edgOdsZO | stsets f teslss¢
BN dzO yOfils’ sH H jtetdsj Qdedds e tf s tso jIstsdg B ded Mistetse w j o
fts Cdzd 3Ok d yYCCAQt dgz tojdadantd Qdzdzts e ts [ j 3 H z dzOte
¢ dzd BOIsd Y MS 52 10CHd Yy oot 2§ s sS sdz S CA dteso O
Bsy jIs BI Is! rd fiefCyod! L dE=ed® ddz” J§ zOB stcOlststed d , L C
EMlsOdetso dzj dzgd d MIsOdzH Otclsdzsects BOL Sotsets bkteso dgv Hd
bedzj esH O,

lteslssCtsdz ftoj H Iz 30O Isatciigth ©Odgtisc G ldojtsd’ | datgletssls e[ tdyf jr  Isdsta jv |
BfIs! ftetseo jHjdets (NEO584dz dafid iz’ Is ®dRd 8 O 9 dzj ced dzd § ts dzdat
OdOdzse dydz" = ftesyjHbkte dMmfr IsOdedw™ dzO EGRIACE s5C tcOls
(dz0f ted di3j to, WSEPIAOYzdz 8O0 j © 1t MdzEyo] (sl
BI Is! dmf sdz! L soa Odz dZOYydtsdzOdz! dz" i3d dzOB st OIsstcd W d
MisOdzH Otels L Jieso Odzdescts B OL sotsets ktotsodzw HdzvW Mt
Zcdzj fd@&h O

146
© JVYIsjBtSte
2

o if ocOo tpjdE W2d y d ©tiz€ Bzt ez O dzO dzd
0 GsH O

L
m IsftcOsCOdRd 201



] osHj kjSkhj2 OBk’ BEHjls kOCY] EiNlsOdss dj
fesyjHkzte § SOC dOLTo0jd &5 fesyjHEeOd MY’ lsOC
d e stew YPpRC tds@Biusr j o d&OMswh jj otj kY Jhfsd L
(ol j2MS KEs My L O

5?2 fslsts$ tsdz, ~slsw d OHOfIsdtetse Odzdz 2

¢ ¢ Ctsd
fydzj H D4 dzdedy HJ@@LwduO@®$ﬁMWFW&mQO/MJ&BdeQ
Olkfk, B dd ftslsjmMsdetss Odr (& dz GO S
frisOlsjd detscs MlsjdeHj HdzW Hesowdr B f§jyj2 o¢¢j
o. 1 bivyjddj eMmjct dmy' sOddv {§utb 6l o

Lo 5Re GOIHE ( 5B dJ k6 dzj o 5H stets NEx) j odf frpsig tafigitstaj dzd v
Ld YOIy [BttOLYyr Wddo stese tlss d e®dzd Myllss8T OFC
odMmMisd St ¥WWduydy dzlsr or BtesMmise

Lwwdydd dels’ v vete Gidrisupfder daj Apdidipz! ¢ d di3d 6 OL dzd ydz' &3d
hd2 kdtse, Fedzj esHdz" 2 BOXzOdMzM d lsBBte/ dL d3d @
f sdzdetsets kZdzOo dzd o Odzad W viE C B PeEzz pls flistsigdz® szj L o3 to ]
otsLHEZABBaBH], MitesMmisd tBttOL YO d flsjted BOMM
stejBlzjls LBt ddy ofmMin LOGYWLAdYEhRds ojhjMmlse,
Yylss ojMm! Ecedzj tesH, MBHJ QLB My Blsts@®H HAg@ah d p " «
B IssH dMmf sdz! L ] leMkzedzf ce@fipy2 s®OOLBL YW dydj dzlsO o
dz0 tsdzdzO2 dz Ydhi i3 & gt i B8 Acth®ometer33, o Gldzdydj b dL
ECff ftsdtsh s Wddz stcO, dmMf sdru @8t HDOCC tsa Wi
or BtesmMise ka6 dzj tctsH dzswgtislz HedAsdndsdgin O 5L dzd € dzd dzO0 dzj M
sBtOL yorn dufk CebBic' n ©OLKr ace ot oatej B dMmfr s

stsi WWdydj dals 9" B tBE fyts oy j tfdstels tolr tdiQ Yd @3 L dzOyJ dz
Bj ssHs83,(80 tWQLIO) . [HAOCt HdzW Btsdz "ddzmlse © dMmy
{5 sl ol sedzz@BUOL Odzd ! Mosyddd, O o dzgj M s5d
Mtsslsdtsh jddj BT dzs Mdjh jdets o Mmiststesdk Btdjj o
Ctetej CIsdtetsa § d.

Isdz M ddzilse 5 Bl S dzfs @G ez R hpH jf de@sdptstS fistitols § s s Hls s W Is
or MsCddd Codzyd dzlstcOydwdz vy d ftojHBlatOIsdlIs! (i
Bl jBsds COMj e MetswOddy J&jdd Bd "k fLsHs
LOtekHdY d&zs ftoj HislsotcO jdzdj § jtoj Ctelz ICTIBCY d dz* s to (
yjdsd BT dzd orhj, ujdk wOMMudlsOdds | §s-L® stHE
fsftcOoCd dzO (lsjtced YOMBA y,l oty \QjrdzdrtRdzdats GO fiph
Br s tj Stdj dgHtso Ocdets ftetso jMisd HEY sdddlsj d dr 2
My r lsOlsj dz dets? sk Wl @apts g Sty @lz0B G Mo

]l ORS¢ On [IABMNECABMS] L d3j teW dz MtsH j oy Odzed i yYjtedese s k
f4u0n, dhftsd LY &jlbssH tflsdujmnsis? fMagegr Oud.
ScientificAE-22-ER AethalometeBCB " dz L Of &M jdz &8 tjyddi tkzydsct
Hdzw f totso-fpy § tedem dz’'br  BC o3 tszdiafid] dzj tcOL B Qo @zj dgd W |
(Olsj W OCIls L Oc tckzAethalomftesls ddd difipfds Gotale) dz i §f sdish 4 ¢
fBHAtSHO). 1 d¢0O0¢Cdn IStkzHdMIsj 2 o wWodzj dzs dzj B ' ¢
LOo jtoh jdes. YU f BpBMisOo dzj dz Mdzj HEE hdd3 GBKLOL &
tcOL dzd ydzr d3d W OL OB eBtcjdedw. vOCYJ BEydlsr o 0jIsmw
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v OB izdOLQ § d MOfgJ U ;N eisd W d ¢ O daSdggrde M tc | H ] 2 52

s 1y v[103]
Stove # | # of test | Construction | Firebox | Emission EPA 2015 NSPS Dry BC
runs Type Size Controls Certification Value EF, g/kg

Stove | |4 High mass Large Non-catalytic Step 1 cert value <3.0 g/hr | 0.116
Stove2 | 1 High mass Small Catalytic Step 2 cert value <2.0 g/hr | 0.107*
Stove3 | | Steel Large Catalytic Step | cert value <2.0 g/hr | 0.047*
Stove4 | 1 Cast iron Small Non-catalytic Step | cert value <4.0 g/hr | 0.240%*
Stove5 | 4 Cast iron Medium | Non-catalytic, Step 1 cert value <2.0 g/hr | 0.125

non-tube
Stove 6 | 4 Steel Medium | Non-catalytic Step | cert value <4.0 g/hr | 0.142
Stove7 | 3 High mass Medium | Hybrid - Step 2 cert value <2.0 g/hr | 0.126

catalytic and

non-catalytic

* Stoves with a single run may not be representative of typical performance, and BC from IDC
protocol V1 may not be comparable to V2. Project resources did not allow for additional BC
testing of stoves 2, 3, and 4 on IDC protocol V2.

s OB zd0GO [ d OO ists dzeylsg @ tsvipbedn), s B M jComizd y jofr) leeted@s 1 j dzdz A
YUE e ORMEE 54 W Wy dalctsoipeds gH dzv 7 fjuj 2, feslsjmsdes:
LsOfj MydcOoddy tlt@edklsOdkscts stf ddso O

Fuel g/h g/h g/h g/h g/h Duration grams grams grams grams grams EFg/kg EFg/kg EFg/kg EF g/kg EF g/kg
Load Avg Std Median Max Min minutes Avg Std Median Max Min Avg Std Median Max Min
Startup 108 042 100 204 041 47 084 0.21 079 118 033 0355 0.120 0.330 0670 0.161
L1 042 037 030 172 011 95 067 021 047 100 0.15 0.133 0110 0.100 0535 0.049
L2 015 0.11 0.10 053 005 138 034 013 0.24 055 0.13 0076 0034 0069 0.153 0.017
LS 0.18 0.08 020 0.33 003 276 083 041 078 195 0.16 0.101 0.047 0.100 0.200 0.026
FullRun 027 0.09 0.28 0.40 0.09 556 246 0.69 239 404 121 0.128 0.040 0.118 0.240 0.047

1l dMmMmdzj st OB dfy d J dzls " SLCGP setd s fifffsjed ¢ Oded d  H te J
fsdsd " jddves o MEOdH{l)36z01) CdD dzf) Bztz0 dgO 220 B
o' BloctsmMtso LOGtewW L dgvbs h dn o4 hjMmlse sls Brilsseo’ n |
dde stcedsOydw ECYalOGas M-S slsdzOr d 9 Ctd3dzOlsdzr 7 SE
hdesCts dMitsd LEjk & o MCOdHddkOosMSdE MlsteOdzOn
ftosB’ dzO MitsH j to) Oddf Y5 BEsQCrny - B gl b o ds z dzdzj dzj
f sz slstsydzr @3 ©OLBOoadzjdzd i d3 o MPBE&ES | Is fijistetedr

slsedOdzdm:! dO CoOttyjorj Wdd lsterv ustizk s 4§ ) dzdzin iz &
CtcOo ddzj sted i M JEC/O6 O deBzcpLted] telfy o Adt ! Isj ey Isd y
Mstslse jIsfise dd NIPSH 830k BGO® dzg@akdi. d tctso O dz W ts dstf Pls'dsy i M €
Ol sOdzs@IR O dzO tBEOL yoOs Wddz EC G OC { jitg)jLHz dO dz@dzd
OO dxquO f scZtsh + 8 OL IsOdztsdzj Iste©® f 5C OL Odzd EQzOB Iz 6 ¢
toj L zdzvy BEDIsdzd L dzOydlsj dzt detsECHzd § PC to ff oD drd ldz®Is s df to d d3d
stcjls! . vOCdj twjLEzd sOIsr B" dzd Mtsylsj dg' vy vits dzded Is
Hisdzy jdz BT Is! dz@ Isj 2 yj L &zOUEQezdwW s fdded do i § Js i
NIOSH8 70 H dz¥ ECigapficf@ jOs MW B tsdzj j dzOH j Y dg' &3 d3j StsH 5
Ol sO&sEdRj ste® ( o C dzs YOW B dzal ts ted{ldstsls j tor Coffiyudilstaif ztfHj dzw

Ol Oz B Iste© dzgj - DY sk s ©azibf)' Mge zOMtse Odedzets M ls d

7, Bt
(o]
Eo

dqtesSCts dimftsdz L zj @3 ay UBSSKEOH Ex dizdj thjsdddGlsf 51 O H
dHd dists Bz, Mdzdh Csd3 t©Odets ff toj HYdEA A Is ! C O nH] W df '€ d2r
OtcOCIsjtcdMmisd ¢ fJud?. 1 4 BB ABHJER Hist sozded Is § dz
OHJ Y detsets BIISBHO dL B tejdzdwy, ftdkzydeh jets hdts

148
© JVYIsjBtSte
2

o if ocOo tpjdE W2d y d ©tiz€ Bzt ez O dzO dzd
20 GsH O

L
m IfsftcOs & Odd 1



6.11.3. wbkh jfMlsokshdj MisOdH Okl d EOwLS Jicts:

I dejfMStd Cdn MkBtjedtdOn [(Ss [J1 B'bterj ft
Hisdzy dEfsslse jlsflse 5o Ols s Odztso dzj dzdz’ &5 e Hj dz o
Hstf 20 jdedg" 5 € fJtetsHOYjJ. | (4 HOO tojcdzOdgj dls O,
dets B O dz' dets? s jf deso 52 Bsh desfls' ¥ 500 Gl
f sd3j " jndzdz® dsd dEQjdf ddsseRts 2 dssh desfls’ ¢ dgj BdZjj 50 €|
BzHEl Gjekddtse O d dL d&gj dgvls fi)lz hyjtlsz0iEe i d 0o af d
jMmdzd ktejBto Oded™ o HBE] ¥ & jzey 2@ ¥ dZlBATdzj [ & Ml 6 5 ¢
fMizh jilseks hdj IstejBte Oczddrj daso f @0 d dkO NVifofipfuli Qidis & ©
ftojHMisOs dzj dz2 5BL Stc dzstedsOlsdo dz' n H B dggodls tyou, . )
ZOMsswh jdis slsyjlsj S§fdmody Iktd ¢t dstdr, ktjs
LdzOyd ded 2 wvy.

6.11.31ukh jflsoky h dj [(fflsOdH@cls sco' | ftdBste’ o to]

dqtoei CIsdo O[78 ixMis O adz®PR @zzls tOBRBECd, o Mtsis:
sSHdIsjdzd { dzjtcetsfslstcjBdzve hdrn ftesHEZCIstse
g O sftedwWilsdgr | otLHj2Mlsadw dzgO Ctelzy O h
dsets Yqdqe dz0 ftesHEZSISO. [ 2O HBY tsdzdav j Is i)
s9 ¢ j q’ dzj MCtsdzr SddBd M kzlsmlseze h ddizgd dats
dzdd Brlstser 7 sl ls adzizflso jftdaidtsds tdasotf, dzd o § .
O  dzls 2015/ 118 % tOszd2 &z O R dz teFC Is5 o dz.
otetsf J2MEtsets § OtedzOd3gy dzZlsO d w9 jIsO o Slsdatsh
HJLO2dzze Iso jtoHBSIssf dzdo dzr » C slsdzse 1§ 0 Gzts &d ¢zO dz
d dzd dfi7Hzd J

T tJjedzOd3j dzls 2015/ 1185 tsls 24 Oftejdzv 2E2C15 ¢. ,
ot J2MEBEts f OtcdzOBj dzgs© d dwBo jlsO o Blsdesh
HJLO2dzz o jtcHBBIsBf dzdo dzr = dzZsSC Odz! dz@ = BBBGIGY 9
Isj §f dztso 52 dstO" @i fidls  qftiBYf d3d dz J

ltejHjd dz" 4 L dzOyd ded v, ZMmlsOdzetso dzj dedz" | Holzdzw of
Cslsdzse dzO ko j toH 53 29RPdzdEesH O d1 HWaze QDA & tod |
ks dzdo j, kOSSR COC 0028 e@GgBOpCdicdij Hj drdzo:
kOB yOR. | tjcdkOdjdlsj 2015/ 1185 ©OMM&OLELds
sy, d ftjH c;dzJ dz" j LdOyjdedy o MmMtslse jlsmMlseadd fy 1
Shdetso j Wddz' ez &3" = SO jtH™ nj w@BBIEY) : (2) d (3)
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v OB dzd0QO 1 i Hjdz dz" ] L dzOyJ dedw, BEMmlsOdatse dzj dzdzr j H dzw
sBtsGtcj 90O jdzj?2 ftsd3jh jded?2 M datsBPdO & dsts Y ddsfj tigfrtsinj tg 2
f sflsOdzso dzj dzd j 518 & 2015/ 1185

P Eg e s Cwwjce [lv | ffu| cO | Nfx
dzts fy Is
RMrlsOdzdy o MmMstslse jls
OOdzdIsdud ME dd3 i3 stH
f tod dzts ylIf, dzdfdlz esS s 4 (
% fted 13%
O,
B/ W3]  &BE Bs? ( Bs? o
AL Q3
q dzg
[ JMmisdg j (
ISE’JtGHTSlSBUdZdadz,r 30% | 503G AUl 120 2000 | 300
sBtsGtcj 9 Olsj dzd
W to ts dzls s d3
RMT " lsOdzdj o MmMistslse j Isml
Bj ssHisd, Y dfOdeddt, ds folz
4(@)
d3G?(1d3d3G £iBe? &5 |Be? &
d dzd @y
6 c@ ¢
fdMmlsda 40656 /
lSSJtGHtSlStSlj'dzq’adz,' 3(D)
sBtsGctcj 9 Olsj dzd £ &0 d
Wesdlssd, dnf s 51120 1500 200
so jteHts] Istsq dzd ¢ 2461 @ ¢
ftoj MMtse Odzdats 2 | I fdziz
odH] fjdzdzjls, ¢ B dtsdi0O
fdzdIsT 5,0¢ / Qog|
n dzlz y ¢
se j toH
dMms s a
Is ts f dzd
[ iMmisdz § 2036 £
lSSJtGHBISBIJ’dzdaer79 25G/@60 300 200
sB t5G toj 9LOAsS) telzdls r1 '
Wosdssd3, MY s 1,26 1 @ ¢
ftoj Mifse Odadzlz ¥ |
odHj §Jdzdzjls

Slftjnjdjddj o Muskejkflsedd M toj ¢ dzOdj dastsds:

o) cuojeHlsfdzdods 2 EECOd dr 2 GeEGBCEkjoOljd fodkjhjdd2e sL&OYO] I jnfsdetsR s HsO wdzy d ds
Sjfdsfittinoud o MtyjlsOddd M kjifdsfjttinOoui?2 3dHCsBsfezeancw shisd§udd® qj diss H &> dad O ds¢
GORBHMY dLHjdd), obLEBsyds, o Msujloddd f ISLSHOI{J? lsjf zO ot@dgle,C d§ &l totes J j fiad J' 5 B i O sty

dzj f sMtej HMilse j dedzts o Isj § dzfs;

) ca3y Misde" 2 Blssfdlsjdz' def 2 Htedetste dzO o jteHtsd sfdzdeaj M lsCkr s’ dd WtctS dzlistsdgds difs 1 B Y @ J
MesteOddY doj LBt Ode' s flosMistcOdMmise O, o € tsls sHe siifs ztiHsEOMzsh ddzff df @ defdzds tedg  t=fls o jtstsfitslded j2d3 G0
Hdzv BlsotsHO ftosHEzCISss MEtsteOded Vv ;

?3) ¢f ifmbde 2 tbsfdlsjd! d 2 ftdetste dZO Ilso jteHBd Issfddesi f LOCK" Isr &3 Wotc t£dsldstisdpats dis LHddBsY @ 19
MestcOddY dseclzls Brls! dLtsdzdtetso Odyr tsls ftetsMistcOdzmiso On d dz] st s s E Gis Odes f dzg dzC @ Bd eetiztc s s §
COROEZO HhW EZHOMj ddY ftesHEZCIste MetsteOddV ;

@) cf dzdlsOeé L dzOYOjls dzsC Odz dzr 2 tBtsEtej o Olsjd fdjhjdd2, tOBlsOs h it az® tsmitg dote jsadid ldsjsdf
fodsjhjded?2, ©OBlOsh jets dzO Iso jtHisds s dzdoj, d o Otetsydatzd detf Odeff dff 6 L& swigs bd Y &OW Bt §f 6zd dz,
COBRJ dedz’ &5 tslso jteMmisdj ds ddzd IstejBlzé! N d2 H' Bsosets CORORZO HBzVW tlsotsHO ftesHEZS s MeteOded Vv ;
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DRM " IsOdedj o Ml jlsmMisadd Mt MdzjHES P dd3 OdzO«
ftod dzsyl)j,dedtffz BE)L)RA (BB ted dedj vy GEIsjd3 BSlBtstcO YOf
H' d3setsets GOLO yYJjtjL dOctejlIsr 2 Wddz Iste. RL d3j toj
Hsdy dzts ftesotsHdIs! Mwv ftod dzsdzd dzOdz' dets? Bsh dztsfmilsd
yomisdydzts?2 dzOctelzL € § ;

20 ¢ MEZotscrRigyMigadedj0.0 Mistlse jlsfisedd Mt Mdzj Hizs
(s dMOdedzr o5 olll,f oy RAdf) toj dzd j vy fklsj d3 BlsB St
fsdzdzsegts yd&sdzO etstej dzedw yYyOfmlsdydets?2 GHtetsBr HT d3ts
tcOLBOodzj dzgdetsGts HM' GIsotsets e OLO M oohish! s i 5 dzdk
Wddz: stcO fted Isj 3 j cObktc] Sty 08 h j2 MmtejHT ;
3)C ¢ MEZotctrieMig@dsdj0.0 Mistlse jilsfisedd Mt Mmdzj HEzs
(s dMOdzder o3 olllf totff ABN)P)azd 5 e j dzedj vy Hlklsjd3 tslsB St
Bd dzzls yOMmlsd ydes?2 HtetsB’ HM Bsoatséts cOLO ) WMt
H' o tsédts cOLO M ftsdish s sz dedzj dzv ff sczdetsff tsls 51
sj i3 j tcOlskzte] Sty O h j2 MtejH' ddzd + dzj ClstetsMisOls

1 s dis tcOL dzd ydgr 7 OdzOdzdIsdyj MSdr d3jIstsHtse , Csls
CBdeH j dzOIs (2) d (38) ddzd dgi Evydlreow dmn (1
dLdi3j tej dzdw o' Btetsmtse : detsdzd dzOdz dzOW BIsh dztsfyls: o 3
(2) -dfd BORdzqf j cdtsH © d&ilssHy (3) .

OB dZdAMGO 1 tojHjd d j L d&zOuj dedv, bkfmlsOdztsse dzj dadz’ j H dzw

Cslsdzse f) desdsd dzOdz' dzts?2 Isj ff dzso 52 Btsh dzgsfyls: s 5

fsMls Odatse dzj dzd j Bije =opdE'5j 1488 toshr Htod lstsyd
fsdsd M jdad 2)

cwwicl [lv [ {wu co N x
dzts fi) Is ¢
% ftod 10%
Oz
Be /3 d Bt & W < BeF 3| kP 3
bolssdBOIsdui| O 20 ¢ 40 20 500 200
>20 ¢
>20 ¢

4jLtsddz j o' BtetsM’ ftod sl dj ddd yphdsdacdduzd uBffEY Tl sEB o
sCMdHO kedzjtesHO d tsECMMdHtse OL O, tOmMffydlsr o O sMw MdzjHEsEhddB s

QDHdzw o jtoHIssf dzdode’ » Clsdzse ) ttkydas? bsfits2, (bt &sclls
o dzjftejter odesd3 oy ddsy, d HdzW Ise j toH Sis tEY-@DESpA 0,I5Esdziso ) 0o Is 5 d3¢
@QHdzw ko jteHBIsY] dzd o dz' 7 € 5l dzts o d3th) 6 c@rByiEsQls ' s sEA sRQ % sddxd ' g3 dzj J

sjf dzso 5?2 stsh desfylsd o dzgj ftej tor odaetsds tod Y3y, dJEskBEEn Iso jtoH BIstsy dzd o «
GHJ:

(@)Esp-o " Btetsfr MmMtsslse jisMmise j dedzs so jteH™ 7 yOfmisdy, ®Gtec Odsfundimispr ¢ OL
OLtslsO, dJL&jtejdedzr § Hted 30 % ddzd 50 % dzsdzsd dzQaz! dets?2 Isj ff dztso 52  dist
(b)Esn-o " Btesmr MmMtsslse jlsMmise jdzdets Iseo jtcH' 7 yOmlsdy, ®tteOddud mMédr c¢OL
OLtlO, dLBjtejdds j ftod detsdsd dzOdz dets? Isjff dzso 52 Bish datsfylsd .

)l r Btetsfyr so jtoHT 7 YOMmilsdy Hsdzy dg dL &3 eV iIst Mv ctwwOoddistedud M¢d
sBteOLEE MMy dL GteOddyimMidrs cOLBBKEOLAd » MjHddi dd?2 f§ted Mmc

dJrrBtesfr i(MdHBse OL sls0O ¢ ®OE dndEZBEOO ifEpwssls Can@lstOMYOL slIsO d HJSE M
HgsSMdH] OL BIO.

[ v Cslbdses dmMisd Lkskny ksd St ccOoddjlsteduj i
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[ Oded W

l 1 Odedd ® 2018 cEtsHEZ ofmMbikzfddts o Mddkk dsetj L O
Ol vtcjBtsoaOdzdY € or BtotsMOd3 © HEsowdzy n CBlsdzOR M
sO¢dd yd, SC0O0¢ d o foMmMsOdtsodzjdzdd (& 2015/ 118¢
¢ orBtesMOB fr dzd fMlstesy j, Yj & o f sMmisOdase dzj dzd d
ttOL B O9 dzjfdpeptlois d 1.3 oL d3j tej dede’ = o Ilstekzej HT Bser R

456 ZOMdfey, Hltedsloty dz" § i ud d SCslsdzr dBseckzls B s EfMl
fmMtsB dzt W jsdgfFw stcj BB Odzd?2 € o' BtetsMOA. vyviIstsBr ftotsHJ
9" BtesMOd B dzd o' ff sdzdzj dz" ftedB e fsHdzj q Ols
M j ydodz' desets fMmjtelsdW ds Ol O. l dZOH j dzj y EMlsOdetso
feso jtodls! d ¢§oHi O3S dj tzls dSed@ daddw tef iy & e PlsiaBizts
1l slsOdeso dzj dedj ftojHEZMdB3OIstedo OjIs dzj sBRtsHd A j§ d3d
d oftsL d3tsy detsmls HdzWw dBzddydtf Odzdlsjlsse o9 HdIs! H
LsdzOn, jfdd ks dzgj SBRGHJ®KS.

1§ ed3Odzd v

sO¢C BYfdmMOdes 99], i tg QdcERPAfffltcts?2 Mlso O Hdzv BT Ists9
skt dzj ded v Aol ez iy dzedj © d&Odz' = d Mtej H dzd
Is s dzd €..0 BImSchV) ( sB dgtso dzj dz  9[106]2 OI]0. cisEfgls Odatso dzj
cOMf tsMisteOdzY § smw dzO MistetsdlIlsj dz' Mise 5, nOteOCIsj t
EmMsOdzso s5¢, HdwW Ctlster n dzgj btejBlzjlsmw dzdyj deL dw
LOC sdzO s € tsdzlsBersldg|mmissiossscirigdespf2{6].

stslsdzr &0 ko jteHtsd s ddo j

ljHjd dF j LdzOyjded¥ HdW dese' & Cwlsdse, dMfsd
ko jteHkY Bds&OMME, §de j[AQBld o MdjHksh j2 kOB

Clsd ftejHjd! dgr § L dzOyjdedv Htedadsd dzwe Isfmpw Hdzw Ctsisc
BOtlsO® 2010 cEtsHO d HOAdj] (ktte j d 1) ddzd fts
gkzh jmlsokzs hdj Ctlsdzr dBsckls fftosHtsdy Ols! 1 C My dzz Ol
tej HJ dz' dgrdgd VL dizQags o dzv 1 ©OLHjdEZO 5 {f§BHEGOLH,j d&ZO
OQodMmddiisMmisd tsls HOIsT dr ftimistes?2Cd, ftsB dzt H OB
SHtEOLHJ&ZO (1). ltjHjd dzr J L dzOyjdzedw dL 3 tew s [k
OaBHWIsMwY 9o .1 CMf ZEOIOYdd

J ftoj HY d MBldaetfV, 1 § toj H j dz! dz" § LdzOyd dzdw O Oy |
ttsslse jIsMisolkze h jj ftoj sBtcOL s Odedy B' dzts 1Py j dzO dzts
Ylstser BT dzts dzj e ud MtcOo dzd o OX15/11BJ1BJicd H J dz' der d3d L o
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vOBd&ZdMO 1 tojH jdzt dzf J L dzOyJ dzedw HdzW deser 7 Ctslsdzte, 0O
(1-8) d dzj Sslsster o -A3[M06r Issfdzdeo © (9

1 53 dzOdz{} toj Hj dz! dgr 4 |} tej HJ dz' dzr |
ow Hdzwv §r dzd Hdzw CO
sjf &zso O
Bish dzts iy ls
(S1ls)

/PR | ¢/ PB| G/ TdB| 6/ F B
ftcd ftcd ftcd ftcd
13% 0, 10% 0O, 13% 0, 10% 0,

Vieso jdz@ 1 Hd&v kMkOdss S, f sl

22/03/2010

vtsf dzd-8as| O 4, O 0.09 0.1238 1.0 1.375

> 500 0.09 0.1238 0.5 0.6875
vtsf dzd-6s|{O 4, O 0.10 0.1375 1.0 1.375

> 500 0.10 0.1375 0.5 0.6875
vssf izdoas|O 4, O 0.06 0.825 0.8 1.100

> 500 0.06 0.825 0.5 0.6875
vtsf zfdps|O 30, O 0.10 0.1375 0.8 1.100

< 36800 O 0.10 0.1375 0.5 0.6875

> 500 0.10 0.1375 0.3 0.4125
vsfdzdes|O 4, < 0.10 0.1375 1.0 1.375
13

Vtcse jdz@ 2 HdzvW kEMsOdsesst, f tsfls
31/12/2014

v dzdos| O 4 0.02 0.0275 0.4 0.55
5a
vstsf zfdps|O 30, O 0.02 0.0275 0.3 0.413

> 500 0.02 0.0275 0.3 0.413
ssf dzdes|O 4, < 0.02 0.0275 0.4 0.55
13
1.COd3j dedz' 2 kewsdz, BtedSjlr dL CO®jdedatséts Zedw BjL MowrLCd, €8¢y dL ¢ Oc

2.Blzter 2 k¢ tsdz , BtedC jlIsr dL BkttEt E6dv, Cs¢fmM dL BEtttset ke dv,

9
tc
3 ddedr 2 bktllssl gdarpses (sl O
a kcotsd' HdW BOLB,jCY, bketsd d j BUONENEB60E e @O Mg ddstBky | RHBSEJ d t
1 j5BEOBOdRZOY CkMCsoOW HicjojMmMddd, oCds yow fdmlsOeh ks Sk, o YOI
fetstsMmis d hdhed,

5.0z) 5B OB 5ls OdzgdzO™  dzj § & )& © 8) B tats pisifrojj MEdEDdzs S, Mlsteky S d d h dzd ¥ so Odz dzs2
COdzd JL dj sBtOBSlOdds2 Hijojmdd o YBNEL7BE o oy tdE shkeaws 1
d o UWskdj HEjojMmds 7 cwOkkd o Muslkejlsfisodd f Istcj B o CUpusisd, ] Hi
qjojmd j GEOdzd Hd" dhfsd Lso O@MSI7SEHRER, WL H OfF{ WO Do & iy ®©ls @ D18 i ls & ddi O

Htezedj HtejojMmd j BtdS jlsrdzjdiadic Gy loQ dpds 2] HotdgjOodglzfmief dzrd Lt C o o Odzj dzelsdzse s § O
6./ SO j dzdzOW , ZOCdttso OcdzdzO% dozd Y Ster OV OSsE Hde HeQigs &G S d O dis 08y fzd J
fted g dzgj dz" ddzd MtsHjtey Olsfw Ctsdzfmj tco Odzls™ Hdzw Htejo jMddyr , O fsCterilsdwy dzj
lswyjdr i &jlsOdess,

7.A0dzj 6O, r1rwal, 111 ddzd HtekzeOw Cdzjj dOw Hitje jMddzO, O LOSCYj drn GMOLE
ddzd ftHjtey Ol Ctdimjtco Odzalst HdzW Htsjojifddr , O YsCtrisdw dzf MH]j Y Ols
Bj sOdzdzse ; 8. ufszBOROE | @ROdSe GQMglsdls | d dsets fesdmMasyHjddw, L jdssr j
fdhk, OS] $0O0C LjtedzgO L zOStse d HtBdZjde j LJjtedzsO L dzOStso, yjdzrj L j todzt

153
uff Oo pydE W2 y d ©tizE Bt ezizy OdzOdzd L © | Y Isj B StS
h IsftcOoaCORRD 2012 G6tHO



O OS] fjdzdzjIlsr dL orh jEZCOLOdzd » oadHBe Issf dzdoe O,

9. &Buskzltstlse j BIlYBEI6ARY, MdL HOdzdj ©Oeckfjls 2008 EtHO, dd Htkzed] dicCdj
sOCyj di3jlsOdesdz, 1 IsOdetsdz, dgj sydh jdede” j tOMisdlsjdz d&" §j HEOMdZO ddzd Bjlsd
(BB 2O dz! datsets ¢ OL 5 dzOB ) jrdd W ¢ Odzj Gapd " flzdellels? EBJ EOM dzf) M shisOs d B
My dyddder 2 60OL ddzd o BHBEGEH,

11.C 0dz0dzd L Oydsdzdz” 2 cOL M B jBd ff MsH jtey Oded j &3 MsjHddzj ded?2 fmjwcbeo@s 1
12¢ 8¢ Msear 2 GOL, hOhlsdzr 2 c6OL, fMlsOdz! des?2 @ OL, Hisdzj dzde QL cfiPL tsB I6jodgdz" dig W
MsHjty Odzd j 58 MsjHddzj dzgd?2 Mmjter HBs 1 d2O Is' Mwvykz, EZCOLOddzr 7 COSC MjwLO, O
1BHckcd] otLGBUSodY j& j Mt jorj BOjtedOd o kEBsky kflsedq§oRns? sz

g4
azts ¢
fn

Qutsfddots ~. 6 ddd ~. 7 &Esckls Mfisd Lco0k! v ksd ¢ o Isfsyds 7 kil
O kOCyj btsd S5 &0 fejHftedWsdwr 5 SBEOBSKES] d §jt6jeOBEES] HEjojMmdc
@Qutsfddots - 8 d 13 dsyds dhfsd LsoOk! ktd ¢ o kfsOdkssetOR M Osltdo

sls ftesdLotHdlsjdzv, fYBHABHWI HdY {1Isdr odHtse Istsf dzde O.

[ dzv € sls-BimSchVez M Odztso dzj dz Bisdzjj OBBdUdGBL A § &
frdd 6 MeOsdjddt M dstkOsdoOdd (4 2015/ 1
ds Bd Ok ds?2 &OctkL § j .

vyiss SOMOjlsMw Ctlsdkse, bkt §omd §jttjricHdscs ]
(9 LOoadMmMddsMmisd sls otLtcOMO EkfmMlsOdeaso ¢ d) dztso T
fMizh j Mlse zs h 2645 208%scde@ dj . (

vinlsOdzso €d MY decOdzdw HdzW BSHAdSS Sd3dzOls dzsec s f tsd3d M §

1 8o j ZmlsOdatse € d H s dzy dz' M lyas) Is figls eBticas@)Odz 19
1 dzj tee 54 W W j S goroiptiididgiesfi z ¢ h j 2 lsOBdzdyy . 1 dzOfMmlstswh j
ftoeddzd dgv j Isipw € ftcdB tste O3, 99 jJHJjdedzr d3 ©® 1 C MY dzlz C
stcjBBSOoOdzgdw §& orBtotsMOd o' tcOY j dzr f tod dzts d3d dzO dz!
MHjtey Odedy CdMzstesHO d2O0 MOAI] MsMisOe dzv jIs 13

OB dZdNZO 1 tojHjd d j L dzOyjdedv &0 dMmfr sOj dz descg fls j
BOd & BT ko’ & f tod B wduwls oa) Is jkindftiddByo &b

[106]
Vietse j dz [utese jdz2 2: Mulstesdls
fistetsdls j dz 31/12/2014 s fp 22
22/03/2010
sdf fj vinmnddud i CO U Y Cco Y CWW,JClsd
MisOden O e/ Tidis| ¢/ Ple( ¢/ Pled ¢/ Tidssd .
13% 13%0, 13%0, 13%0,
O,
DIN EN 13240
s 5 dBdz0Is d L HOded |
tSBtSGtGJS(zgos Gdsl 2.0 0.075 1.25 0.04 73
M My jftjter od
LOf 0o | ¢ st dad j
DIN EN 13240
s 5BdzOIs df :
EBBG&JS (Zgggogzqsl 2.5 0.075 1.25 0.04 70
dzj f toj to" o d
O 5 dzdzj G‘tisicjézq"ja
RdzH d & dH
dz' dz 2 DIN EN 15250A1 20. 0.075 1.25 0.04 75
sBYd¢ (dLHOdz] §
7 6 O daq dzd € - )
z fnls O dzs o
s O d3d dzdzC
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O OS] M Eyjbtsdk bets, yYbt tjedkzOdkj dzls ¢ 2015
(fd. or N j).
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f4duods flpfmy Wvadgss’ j Iste] Btso Ouzthtizlz B "zdy IO datlf g drgs/dgdz’
Hisdzy dzf Mbslse jlsMmiseotseo Ols! L dzZOydlsj dz' des Btsdzj J dzd
ko jtoH™ & GPOMBEE §Gdsdzt jousoly 't jfdzs sSOCy j dzO 1 s Of j
dz0B dzt H GjnlisiBY) dzdzts o' MsCd?2 . Zowbhde S OfOglefMtsos OL
SteE Odzd UJ S SOGE) k¢ dtf Giyd(MR)Yls oS @ Hsdyd B' Is
fojHjd d 5 LdOyjdd?2, GftjHjdjdd = o ktjstss Od
wzo Otw 2[R 2 CEHO
JdojHjdder j orhj whdseds j Ctdlsjttdd fodmkzyHj
fjyuod, Cokst'j o moslkejlshsoadd M ddmstkSyd,
ftoj HdzOL 2OYJ dZ¥ Hw dMyfsd Lo OddY OlkOd dats?
o Cdz¢ YOV Cwtelk, yotgiffiyfitis o O zde®F to dHdigijts, BtedS jlstso,
Bzse sC tcOIsdzsets My sOdzdw 1 Isdr odHtse Iststf dzde O.
1 jud, SO¢Yd ©OLIKOBBISOdzdz" | fJtesdLotBHdIs] dzj d3 Hd
Hj2Mlsedw [Mdesodzr » Ctedlsjtedjoeo fHtoj &i3dd.
ltedHjdz dg" § LdzOyJdedw ftedojHJdzgr dedyd:

5OB &ZdMGO ftoj Hj d dzF j L dzOuj ded v sy tmdzsEEs® & 81 Qe jSde@ Is

2021 GetsHiz d d3dj I83@]H T dmy " s Oded 2

Parameter Test method for the | Limit value (1) for |Limit value (1) for
measurement emissions emissions from stoves
specifications before a downstream
according to Appendix B separator

Particle .mass DIN EN 16510-1:2018 0.015 g/m? 0.040 g/m?

concentration (2)

See Appendix C
Particle  count | (Measurement From 01/01/2024:

N I
concentration obligatory from | 5 x 10/cm? b
01/01/2020)
CO mass | DIN EN 16510-1:2018
3 3
concentration (2) Sl 050 g/m
0GC ss | DIN EN 16510-1:2018
.ma = 0.07 gC/m? 0.07 gC/m?3

concentration (2)
NO DIN EN 16510-1:2018

X 'mass 0.18 g/m3 0.18 g/m?3
concentration (2)

(1) Based on dry flue gas, normalised to 0 °C, 1013 mbar and 13% oxygen by volume.
(2) Residential solid fuel burning appliances - Part 1: General requirements and test methods

Clsd ltejBtsoOded" BscElkls BT ls'[30h" § sczdzj dz Ho kW My
a) uifmMsdteses Odedd oMmj2 MdMmisj o3

{ Mdzd MtejHdadj L dzgOyy dedv tslsH jHB Sdlz oFludflsngyj to j dzd 2
ltod dzsy G Oz § yd W d ¢ Oydgoffiyesn ey daef 8wy s@Bve.0y d d
OGC d N[x), Sttt fsosnddadf' dO dhf' sk
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ftojHEZMBsIstej dadz" | Htodmf stssdzj dzgdw o dzOMOHC ),
ftojHjdZse, ECOLOMMD = o or'hjftedojH, ddzgs? IsOB

by ] Mtuyijlodzdd M +WWJiClkdodsr &3 M) f OtcOlststesd3 YoM
T vtejBBso OdzdW BEZHEIS or ff tsdzdzj dz" , j mMdzd Mmtej Hdzd j
s d MOdedz" = 9Blus AQdkld3g dflaiktg y B, dzdSis IBtS e jso j H j dz' dzO
fdzdlsj, dzgj ftejorhoOsl fMtstslse jlsMiseakzs hdrn ftojHJ
sOoBdzdyj, StdtdktO0 4, d fddsO0 ftesHOjIsmw d
yofmisdy. [ dzw My f OOl tcso yofmlsdy Htsd dzO ©
LW Clsdodetsis 75 %] fs®tc Odg@ffign® yOMsdy d (M O
Ctsdzdyj Mo © yoOMmsdy. l1tojHjdz detsj L dzOyjdedj, E
Csdz6O 3, Htsdzydes B' Is! dzOH § y dets MtsBdzt Hj dzts ff t

T mdzd MJjf OOlstste yomlsdy, HEYW Ctsktstetsets §f BHIse
M OtgRygddomstesjdz 8 H'" BsAtH, HtosdLotsHdIlsj d
M OtcOIststcO. v tsls WOoCls, Yls s fJy H s dzy dzO
Msslse jIsMisozs h dd3 MJ f OO stectsdy YyoOmisdy, o Miste
ECOLOfzcts g pHZC SO, O OS] o ddmlstelkzS ydd
H' i3sntsH Mj f OtcOlststec YyOfmisdy Htsdzy jdz B" Is!  dzOL o
74w .
stdzyj delstcOydy yomBduzowudis) dz0 iz daffesy L H d2 <
s Odetso dzj dzdets G s toj @ dzO 3y cz8isadlsy (i APASH By S EOwh @A
0, 020H W dff j yj 2, My d €8s h § B Idiffjtg 'dfisjHIf"OH O Is § sSH H
« sz e QddeyijdzAf tcd o j H ] des MteOodzj dzdi, Sttty
v OB dzdWfO vtcOodgj dzgdj ftojHjdz dg" = LdzOyYyjdegd?2 or BtetsMmtso
Ctedlsj tef¥dfzB 56 >0 0 B%O R d3D]|e SH Iz

CWWj|llrada /vy CO N[ X HC
q?dzts Bt o ®e? & e ? ag (OCC)

Be ? d
%

ltedeBter M LOCtrIsr @3 Wicsdzssd3 Iso Jj cHBBE B Is
(fsMmisOdetso dzj dzgd j [ &)
vtej B
1 Cfs

tso Odzd W 65 40 1500 200 120
dZzse dyd Ml
HdL 02 dziz
CC-BdL O2 dz 86 20 500 50 30

sted j delsJtets o
fsC0OL Olsj dzqd
ficdB Bt

CCsdL O2 dz: 83 33 1125 115 69
EHOyYdeseg s M

RL®BJt] dzdj «6Ofc O] 130 Opiig @ doy Qdtpls fuetso sHdIs! IPIN 8 M|
EN 165101:201811 A 4. 7 d ) ted &ty § dzfGjaRj Mlse j Odz Isj te dzC
dmf sdz' L s9 Ols! Hiczed] cteOQoadd3jbteduiMSdy BjlsHT
B dzd SHtsB toj dz H dzw ftotsyd MMO dmyr lsOdzed 2 Is d t
diyf " sOlsj dz dz' 3 EZytejyHjddWwdd o | JjttdOddd.
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RL BBj 6 f@E®™, O, H:0,[ { ¢ BN j2 &BOMMte 52  CCdaxdjdilsidsudf
YoM GBosHY sy 5 BjlssHdS Ok B Odd2, ftdo jH

T1dfteiterodesy dL Bjtejdedd o Isjud efpH deips fls Qi
HBsMIsOlssydsets oM ketd dsects f§ dzOMlsO

T 1 0y dc edmsdpts Hdzr 2= fifflsjQdels | Ho O cEtstojdzdwV) ) f s
T 1703dcOdedj, desdzd dzOdz? dzgOw  yYyOfmlsdydzOw dzOctelzL

1 1dS0Ctets SlesE0 &yl ER NEYcO®R , do ij) eyt dz
[MisjMlse j dzdzO% kwe0O d rFodsHd 2 1 OF ki mwdyds b
MeseOdd™) dhMisd Lkl  HdY §ojHnlsOs dj ddw ©j O

) si stz stcjBo Odeg B zR B o ORMEzwdy L O ©OKRS d Iste]
fesyj Mk sdfser f dmfrlsOdd?2, (] HEBeksse,] ddr A

stesdzy IE B, mMkh j Mozt ls Istej Btso Odzedw ¢ C O3] toy
fsHOYd otLHERO (JiMmdzd tiyddz dzsdzd dzOdz' dzs?2 d
OQolssdBBOIdUI MEdd3 EfteOodzjddid §jud dzgjL Osdiddts
Hisdzy j dz S OL Qi3 s dnfd Qo dag jdzd v (9 C dz¥ yJ dzdd EfMmistert
MdizOtlsW sdzO ddzd OROsedydetsy) HdzY o' BtStO dats d3d dzO
stslse jlsMlsoakze M jj Htoddj yodzdj , O ¢ IstsydzOw
Hictso , tcOL d3j o' , G J B d3g Jsxted[dyts oH totis@ B tS I dzW H tdsoRytsdg' = B T IS
CtcOIsC 5§ tczC soasHMIso s fsdz’ L 59 Olsj dzw d d dzmistc lz
Wislsse tc OW daOdsdzy Haks fiflf df cOIlststclz HBsdzy dets BT Is! W fdaets,
HteJ o JMmMdder , tSftejHjdzjdzdz" §] © mtsHY OCGCte] H]IsBO Odack
mMetslse jIsMlsokzs hdrn tdydBOr kftcOodzj ddw d ylsts Htok
sftste fodotsHWwIls € dzj Mk B gzl bts g t)s , O daty daBle ©tezd ¢ S to
(HBsdzy J dz BT Is! ftoj HEMBBSISE] d2 HdMf dzj 2 HdzW §tsdz L
&zt Btsy BlsCdtsdzgj dzdj Bls tsflsddz0dz dese s tcOBtsyjets Mts
sesdz M ftodksh! s Hicse ), tOyYdssdOdz desj dMhf sdz’ L &
sl fts tslsdetsh j dzd C 1dzjteecdd btsfdzdeO f(ted datst
sj f dzso OW dgfts éydtnfitsle- Wdzts 2 », dz@fctdgHLECTd3ts Is to j dzdzts 2 i tots

(d2O0d d3j dz' " Ov Bsh desfls! , L OW o dzj dzdzOW HftetsdL o@tsHdIs
75%, ded fted dzts dzeudadndz’ d datsids, ). diED ctftetzd € §
4C OdzH d dzOo ME d J fls tc O dzr (z9jydqw, 1 st jedw, R fr

djojtedzr 2 dzjBj H!

[ OteC d td\vrali€Swans ' dzO 9 9

jHjdzO © 1989 ewHE. s daj Bk
d Cwslsdr . stdlsj tcdeoa:eds

d HJdg" dzd ¥ d
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Ldgj oetst W jClsdoadesiisd d Ge’ BlesMmise
¢ Hg[ask o )

v OB ZdMGO stedilsj ted d
Hdzv  f 0% dzv

Manually fired 1250 100 2 g/kg fuel (average 76
stove or inset for max. 4 loads)
stove for non- 5 g/kg fuel (for each
continuous use load)
Manually fired 1250 100 50 mg/m?3 83
slow heat
release
appliances
Pellet stove with 200 10 15 mg/m? 87
automatic feed
Manually fired 350 15 40 mg/m3 200 87 +
boiler log(output)
Automatically 250 10 30/40 mg/m? 200 88 +
flred boiler log(output)
Jthstsfr]f or WOy jdede j] o G/ S¢, dLdjwsIshmw o Iskdedzj dzj
ke / dij 1;’1sfr]tsJ HfMlse j dzgdzts o ¢c[Btew ydr HM Bser n c0OL On
razv fiuj? M teeyds &3 ZfteOodzjdedj d3 ddzd ¢4 uj? Mt ofMmiscC
dmY sdz' N&3GHYS3059, M dOcttkL CORY, Gt H,j dj dd &d o
dmyrlsOded™ dz© @BPdzd udj yOMmisdy
 dzv Htekzedr ftdettcseo CENiELEz8 8 & B GO 9 [Bpk xizh Q@MIs d y
6.11.4. it OLtcOBESIsCO ftodBtstetse M dadL Cdd3 [kt
@O &z yh 7 Hefhlskfdr & Isjr dsdsdd?
[ dzw fmded ¥ § ded v o' BtosMmiso LOGtwW L dgwe hdn oJhjMmlse
dMfsd Lksls §jwodyds j StdhmlstekSilsdody j dgjter ,
SOSCYJ, oBL @3y dats, q’tecfd3;deBIs olststed ydz | d34'tef. ;
SOdzOH j, dzts o ylemvsdigj ited dRi MO dzdL Olstster 1+ WW jCIs(d
[ {4&, anBIsaJlsfnlsaszdzB 50 W dsH d®&0 [[8). wHOR™ j u [Bisd dzts
dMfcd L coOls! dzgjetsd hs2 1 dzj SkiesfsOlsduj MSd2 s
PRIMARY MEASURES
Fuel |( Furnace Construction Control Systems \
fuel properties burning chamber fuel feeding
— (elemental comp., — (size, geometry, —— (amount, cycle,
water c., ash melt.) insulation) power control)
fuel preparation air supply air supply
— (size, compaction, — (turbulence, air — (amount, ratio
additives, fuel mix) staging, preheating) prim./sec. air)
feeding ) fuel bef‘l combustion control
g | = \_ covtag ashsuder) | | "aé“obfin‘li,‘?‘)’ej
Source: http://task32.ieabioenergy.com/iea-publications/events/workshop-highly-efficient-clean-wood-log-stoves-berlin-november-2015
{ Iz GesC Mdztso dz' j] o OtedOdalsT , dLEzZyjdedz j Hdzw ftsor h
74 ulBl?
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J A1 uZ3) ftedo jmdzgezn s h g2 Myfdmss deser o Isj R
Emtse j eh j dzMmise s Odzdz j 4 ud, sfMdzOh j dadzr | z dzlz
SlstcOxy O h ddi3d BOIjtedOzOB] d Holkzd¥RBdS GOy
OolssBOISdL Jteso Odede” d3 Ctsdzlstetsdzj d3 ¢ sH OyY(d 9 tSL HERA
¢ tsdzls to s dzj O3, f s HWidEs ndetizdz’mie s8O d lsftcOoaCd HOd
ftesdLotsHdIsj dz¢ Hd&zW Bdkzyhjddw teBMmdzzy de Odzdw; 1 |
CzOHCd, tOBskOshdj M orfMsCdd sl d dedL S o
mtse j teh j dzMis o s Odzdz J f j dzdzj Isdz" j Ctslsdz i ts dzdzts
(dzj SIstetsdzdzr 2 € sdzls te ts dz! f-Hs@ O S do) 5L HEZE @Y j delryOdgedHsA
dimf sdz' L zs h dj MisOdzH Otcls L dqtctse Odzdz" § ' Jf J dedsjslszr ;,

Sdz' Lizeh djhjifetsed 6@ S Bz dzd tekzs M j | GBSEEZHESS
zO, Mddy 0 h jj yYyoOmbbtsllkz thmMsOdsotsS/ fkzmMStse
LotsHdIls Btsdzr hj orBtesMmtse, Yyj B ttOBtslsO fted

9'n GCOLtse, GBtOlHEMI). My JcOddj, cOLdWdSE Ol

Niddj o' BlesMses vy HEBMISdEOjlsMY fklsjd s§lsdd
s Od3d, ybtse" tBjiMmfjudls! dzOdazzyh dj tfilsdHi3O
BroOdzgdWV (dzgj sBrBSH®BS HEMIsOIsydssj o tcj d3w) l
shjets MBjHT gecddd cOLtss) (ftOoddkd kijrn u),
e stcOded v , fsHOYd oLHEZRO d kdjde hjdedw ocdgjhn
OolssdiOldL qietso Odzgdz' 7 MdMmlsj &g My dcOdzTRsc iz  tatf ™

ftoedd3dd dzi dz o 4 y@Ek, C0O¢C fsCOLOds 9o

ViRl jtcOlskztcO:

TJdedzj 2 stcdzOw WEkIsjtecsaCO o CORIt] MetstcOdzd v,

TAted3® d tOL BBt SO tof MmMetstcOded v ,

1T1OjtedOdz d dL Y ydqw Ho jted, O sOCYJ] tOL B tc |
Odz! Isj tcdzOIsd o dz" § Msj CdzO M YesCterisdjdda dqdzd Hots
COBBd OB &3 Y HE ded B],

I mo
B Rac)

B @Fo G 0=
@ o

11 = o
FE=g

¢

1J/CdO HBdydzr Brls! MmMotsle jlsmisoks h jets tsctcOdad Y C
[ BMIsOlstsydetsj otcj BB HtojBr 9 Oded W :

T {Bi jdgdzr 2 tOMmMrtH GcOL O,

T1tOMftejHjdzjdedj H' @Zco ' 7 GOL B 5 CORjtej MEBtcC
TtOmMftejHdzidedjy otSLHERAO,

T1rmMslsO d "deddzd SOdRjte’r McecteOdzd v .

vizteBlzdzj dzls dztsfnlst ddzd dn@jt8eaf:o Odedj H'™ dBtser -
TtOMftej Hydzjded] BECtsdz ftesHEZaByYydesets oL HER O,
110ftcQoadzjdedj d cjtsdi@Bjlstcedy HBY tsdzddlsj dz detsects 1 toc
TeSCttesmisd Hr G3dso' 7 GcOLBoO d otSLHEZARO HA&V cBtoj dac
T1iBjstedy tshdtseodzs?2 d HGftsdzddlsj dz' dets?2 C O3] tor
T1iBjlstedwy tlsCdzsdveh j2 §dzOmMsdd d dMfsd L soC
fl1tcjHtslsoatcOh jdzadj YBlssEBBe BkIsjySd (ejted3dilsdL Oydw
Tl1tcjHtslsotcOh jdzgd ] CttotslsCtsets LOR COdegdW f slstsC O +
wbkh jsokjls dimStd ¢t ftesjChktse, &Of 0o dzj dzdz’ =
fiuji?2 d Stldss, ftdL dOeOw, vyt o lsdsh jddd
kjodtsksedd ®sckls B'ls: L dOydlsj d dts Ekdzyhjd
MdlszOydd 2.
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I COouimisej fteddkjttO %@mﬂﬁswdkﬁbvﬂ&ﬂlﬁiiﬁ’ddzw@%@ﬁ&cldzdzr
2O Ctdi3f dzj SMdesy bkdzzyh jdzdd HEtsowdz 7 4 ud?2. |
ktsdz S5 MOBO kjrndsdksesdy §jyd, ds d emw mdmls
sS4 mded 4 MG dJ EmMtse j toh j dzMiso 5o Odzd™w Qo lstsd3OIsdyd M¢
OC Chodgf totso Odzd ™ Isj f d&zO, Stdzlstesdy kwed © H'T BSA
fsd LS5 Olsj dzv it ighfts wsoifds’ JRd3 L tefldgjst® O dz'  [88kj H ks h (.
1 ustslso jlsmisealze h OV dJLtsdzv ydvw shdse ds?2 CO0dj 6
fsylsd §tsdzdtscts McstcOdzad W

T CWWjClsdodesy MBI doOdzdj H'™ ser n cOLBo M ofs

1 1 ted 3 defddsgis sz j dzyOlss?2 f sHOYd otSLHERO

T vitf dzstse d3j dzdzd € dL BOIsj tcd Odzts fn WOLBsoT i
BOC Md &3Odz! dagts?2  WW jCIlsdoe daetsflsd

T tolstsdBOIsdyd MS s Ek§tceOo dzj dzd 4

g ftsdish s zZso ' 7 Isjrndesdzsc d 2, tcOL tcOB 5ls Odzdz" n

MsCtcOIsdIs! o 8Dt ®in'd dig» j5dBd yd Is slr orhji 90 % (
ltesdLotsHdIsj dz detsfls: d or Btetsfypr BTN dzd sy dgj dz"  da
f Otclsds totsL ) JqiEOdzdz=l?2 fddAdstefllL S d § Otclsd® or 3y deOd
gL d3j toW dzd fip* o [ENSIBHQ IOMIENd B 2H0 (ftod 1 Istsdg € tsdzH
Euydls™ e Odzd fiy! ) .

]l tcOdiSC OF « totisty ¥ WAOO® »BJ @z 26002 OB SlsOdzr tokzC o HWHM
Codzyj fyd?2 jijyi?2 M ddLédd ztoseodzj d3 or Btotsmtse d

T teS¢satuMmbats 5 Codyjfydvd fjui? M ddLsd
LW W Clsdo[@ls s v

T teCtsotsHMisots 5 OolstsBOIsdL qtetso Odzf@l]ds Md Mmlsj O
I teSCSsotsHflsots s Isjf dzsOCCkBzdzY IststeOdz dzO s fydats

[82].
| ZOEBHOEBY  tjh jddwd3, tOL tcOB ®IsjOpzdz »30 200 Btde@dEL O N
LOGtwLdweshdn ojhjifMmMlse dLdjddddm:, ¢O0¢ ¢ OL Od

or BlesMEBSe vy, Ikt sdd MefsOadvsls 10 &e/ fry {
sslse jlsflsokzs h j2 deso’ o5 IstojBso OdedW o5 ! C sdztse d uj

1,200
MAUT: Art. 15a-B-VG

|  wEcodesign (2022) | 80
14 GER: BimSchV |

1,000 +

800 ™ Low-emission stove | g | |

600
400 +—

200

25 352727 10 10
L T 0 =

[mg/MJ] [mg/MJ] [mg/MJ] [%]

co 0GC TSP efficiency

Explanations: mean values of averaged emissions over entire batches 3 to 5 (from closing the door until opening
the door again for re-charging) according to prEN 16510 / DIN EN 13240 24

{ dMk@scC WY jCisdodasimls: d o' Bletsh' dsos?2 Ctdyjfll
o ©O®RS On STAYE J020ESE]
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RiMMdzj H 840 dztff s j H | dedets ] o 15 INERIS izl d ff 5 € BAIMEEJ2Y | 2
fMse d3j Misdets ) HolkzdW W icOdzylzL fClhzBitpsd Hupt d L odsd3jddety dz
Yyjdzr ¥ BSROOClsjtedLtsoOl! Ijnrndsdksedd, dhftsd Lizj
MiojtesOBBitedCOdzMCdr ftodBBtese, d dn odzdWwdzdj
sjMmMisdteseo Oded™w 1 Isdm Htedetstetses  MeOodzj dzedw dn
fsCOL O dzjs?j Ay 3 s©@OEZO WttOdykzL MSdn ftedBBtese
cOL dzd Yydzts?2 ddzlsj dzfpd o detsfylsd ctstejddv o Heoko tOL
CBdeyd delsteOydd LOctewLdvshdn ojhjiMmlse Br dzd ftetso

T red WttOdzykzLr MSdd ¢4 ud, 9" BteOdedz" § dL Holkn
f totsj ChHazellef{Supra , S OL Odzd deOdzzyh dj tjL zdz' Isc

Tred O®RjtdscOdmMSdy §Jud (BJiL Scdnhh sazicistho Odzd 1 ,
¢/ Y 5 MlsOdzH Otels dgts B dsQuiadeahiifie ( & My © tsfP daf® 1 21 )
MlsOdzH Otcls des Bz Bj ssHl My sOdd2 wzd) .

RMf sdz' L zj o 2 fteslssSCtsdz dL dsj toj dad W LOGtW L dgw s h |
g&dlsOydd toj Odz dz" » EfMmzseo d?2 twWOBtslsT §jyj?2, BOCC
Hictse, o dHOde tefmedzj tej dzed?2 o' cdzWHdIls Mdzj HEkE h dd3 tsBt
T 106tezL $O dz2O HtjoiMmMddzz: 100% d 170% fsls datsdh

1 4Ststesfmls! cstejddw: 3 ksodw: dhMisd Lkjd 2
(18 10), detsdzsddzOdz' dgr 2 (12 10 (C0O¢C o jototsfy
(OSCYd ByYjdz yYyoOfmkts oMmistej yojlsmw o tj Odz' dets?

T 1 B8tesHO HtjojMmMdde : Msmdd d BEZC.

YIstsB T Msn tcOdzed Is ¢ tcjftcjL jdelsOIlsdo datsfls toj Odz! dz' -
ftotso SH da@d Mf sdzdes s Yy d € dzj MetstcOded v . 1 jtoejH dL s
ftci Ho Otcd s dz' dzts dzOGteg IsT .

] OL stsBteOL dz" § LOGtew L dgvs hdj ojhjiMmlse O dL d3g
MisOdzH Otelsd L d totso Odzdz’ o3 Bj IssH O. [ dzw Uy gL o3
CtsdgH j defpd ez h dj Mw yOMmlsd. vy, oCdzs yow ¢ tsdzH j dzfMmc
dz3j sBH Od3:

T [jlstH wR¢ (GSsewyjj Wdd stseOddj + Chjtdw
(EdzOo dzd o Odzqd j StdzH j dzMdick j Bdscts o dL Y tosf Odzts

T Adde stelzjdr 2 vy djbsHsd csevyj?2 Wdd stoy

ftstlsdtsh jddj & [ {4, Blshdiyde Of gtzfzL G d fSEatsE
HjlsjSltste® (1 RT) .

ECIOC( C dzj d3j dzls Otcdz" 2 ke dzj tctsH / EBE ¢ © 6z o 9 ) Ozg dzls tz6 dzj tq
Zedzj etsH) B'" dzd dL Bj tej dz@  smdzy tcOL B OFRBI0M VW G Sto
Dekal). ECJOCdL iz oW 8 Isfpw  Isj toc di3ts s fHCHQ gufmsetidpby , EFOs s H s d3  (
BjssHR tsflsdyj MAER)S ff tsc6 dztsh j ded v (

v OC Y J B dzd dL di3j toJ dz’ 1 Csdzsedyd MCdJ nOtcOC Isj t
jotesy j2MC dd3 NFcENSIST 218 d3 o detste 3O dzd L ts0 Odzdz’ R z i
ftede jHjde dzdy:
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v OB dZdMO [BLESt 1 EdteduyuJ MEdas ~OtOCIsjtedmMisd s +
fsmMdzj Hdzj 6ts fsCsdzj dzgdW d Hokma ORI tedS OdMEda  J°
Z2odazz yh dd@3d ~r OtcOCIsjtedMmMisdC Odd o MtstsiBd]j Isfmilse d d
{ Hddzd y{ Chazelles Supra Krog Quadra fire
Iversen
[Bh] & HP 700 1J6 55| uCOddtte 3100
DSA 4 { d dzdzj dzq

U led3ts

oo tsHd(S ] Is 10 7 6 9.4

w

B h dats f

Is 4

CWWJislh% 78 77 78.3 70.7

dzs s !

CO % 0.09 0.04 0.10 0.09

Iso j toH 4

Wmogu(dﬁ’?q’dggq’ & 3 11 22 33 16

WY

(ffu |BE CoTEmd o 34 188 52

BNOA C &/

N[ x ftod &3 % 108 46 120 85
v OB dzd YO ASBYj sO | NERI S
stsdzyj dzgsteOydd LOcGtewLdwshdrs ojhjflse, dL i3d toj dzdz
tcOL OB t5ls Odzdz’ d3 IsHeDY jdfWh jlegi® dz! desets My sdz' L 59 Odzo

v OB dzd2Q0O [BL St S tsdayj delstcOYyd?2 L OctewLdgvweshdn oJjh jml
WieOdzykzr MSdnras 4 ybn MmMdzjHdzj 6ts fsStsdzj dzdY d Holkm (

fsCOL Olsj dzv i3 o

ftsslse jlsfise dd

Zidztse d v [84).d L dzg

106w L ds [ Hddedy Supra Chazelles Krog Iversen Quadra fire
9 Jjh jmlse |

[ sH ] d HP 700 14t 55 4COded tots® 3100 [ ddzdz

DSA 4
CO G/ C¢ 46.7 26.3 19.0 38.9
CO2 ¢/ C¢c 1775 1774 1795 1757
N x G 0.97 1.07 1.2 0.71
NOA € o/
G

[[{w ¢ 1GCod 6.3 4.0 1.8 2.8
CH4 ¢/ ¢ 25 1.4 0.74 1.7
vy bevig o cg 1.46 2.45 1.08 0.51
WieoC ydw

vy G/ ¢@ 2.70 3.30 2.0 1.20

C tSdzH j defr]

B 2

vy o fMmj ¢ ¢/ C¢c 4.16 5.75 3.08 1.71
EC ke / €@ 0.22 0.64 0.52 0.08
EBC BBe/ €6 0.55 0.97 0.57 0.17
vOBd&dYy" 8 d 9 BlyjlkO | NERI S
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vOB 4240 [BLBE {CtdscdyjmMSdr SO08OCIkjtedmisdS Holkx
fsCtdjddY d HokR Od®jtdCOdMSdR §juj2 M dzyh ddsd
LCMfjteddsj dgs O dz o5 fteslssC sdsd, SlttdypPsh dd ©j Od

(H] Chazelles Supra Krog Quadra fire
dzd y O Iversen
[ SHj dz HP 700 1iB5 55| uCOddtese 3100
DSA 4 [ d dzdzj dzqd
Cww sl % 61.0 69.4 61.7 71.7
fiyls
co % 0.175 0.302 0.127 0.264
Iso j toH O o
) 202 11 4
Wmoguqdwﬁtfdged 02 % 0 9 89 3
Uy
vyo fj ¢ 36 Pied 103 % 274 217 168 100
(11w 33;3* Cofwd 1 g5 508 152 238
N{ x BNO2 L €D/ B
fod OB % 90 78 101 60

U OB dzd PO BABYj 5O | NERI S

456 dzOMdzts L Isdd3 tejL zdz! IsOISOd3, HBEW Ise jtH™ a UY
MsMisOo dzw s s ®dBsd " jj LdOyjddj IsojteHOw WicO
e stetsisd - EB®%,] ded W20 MsMlsOodzw jIs 46% d 51% ftc
d dzls § dzfid o dzts s d Gtstej dzd v Msslse j IsMmise j dadets. 1 dzO
LOadMmMddisMmMisd ©ls ftoedBtstcso i Istf b ez J Uzt ©dzr &8 dzm T g -
Yyd a3 9 O@BitedScOdzmMSdrn (48% d 51%) .

rdzv Heobkma WOdykzLr MEdr §jyuij?2 BT" ZO tsB dZ2Otclzy j dzO 5
CtsdzH § dfnOfsd lded teOMMbslstej dzdd oMdnm T4 Ud?2 L8O CF
CoOyjfma O, mMitd Ck MHjty Odadj CtsdzH j delm OISO o
WteOdzykzL mMC dn .

9

c
d
U
(

lrTBtetsmr LOGctewLdvwshdn ojhjMmlse o tj Odzt dzr » Lk Mmdzts
l Codzyd dzlstcOydw dzd , f sdzlz yJ dedzr &35 o Mstslse jIsMmise
dets d3d dzO dz! dgts?2 Bsh detsmisd, COC S OL Odets © fMmdzj HEzE A

sOB dzd y 4 :

v OB dzd220 utsBlsdash jdzgdw o' Btetsmtse, dJL Bjtej dzdzr = o f syl
fMis OdzH Otels dz" ~ ENABARARB4HW = (

Chazelles Supra Ierrr(')sgen Q?i?: a
CO 1.9 7.6 1.3 2.9
Uo jtoHT 18.4 5.4 2.7 2.7
I 3.5 14.9 0.8 4.6
N[ x 0.8 1.7 0.8 0.7

‘1t omMudlsOdats A1 u Sl ABlsAHO dzdzr i3 s OB dzd Yy
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OfRj sdzs, ylsts o MAzzyoj Meskd&sOMmpEd S OdzhC 8 j 6y ]
jd&B o MdkzzyOj Hebkn WwOdykrMSdn juyj?2. Skl -
sOdzH OtelsdL Oydd, Mitsmsedy | BGlsteOL dls! toj Odz dzr §
Hj dzOI! 9" otsH 8 Istsdz, Ylsts f j yddedepj dedos tsds'Omiss ts fig tsl
foslswyjdzdd ofMmjcets YydsS dz® My dceOded™w Htej o j fddz .

[sdzv Cus o tBhjdg StsdzduyjfMmlsej vy MoMsOosdw jls 2
MlsOldmisdyj MSd L dOyddr &3 sBteOL s [HBZOSES todBt
Bsckls deteOls! o OyQirmral lde@ dH sz fiftgfmsOo dzv jIs 18 %,
dzdyj, ujd® o Htkzedan §jy@EBCHtHidsODY s B MY . -
des 3 dzOdz! dets?2 ddelsj dzefnd o detsfylsd cetstej dzdw d bsdz S5 2
otoj dBBY ddalsj demdo detsfylsd ctstej ded € tstbj iz tled 3 j dedets 2 dzls

v OB zd230 1 BB U Y [3] %

Chazelles Supra Krog Iversen | Quadra fire g tcj H dg
L dz2O0 Y4 ¢

dtoj HdY Y M 36 14 20 20 23
MestcOdzd W
1 BdBd &z0dz' dz 20 44 46 29 35
M stesfmis!
wded 3 J dzd § 25 24 22 4 19
ddzls § dzfd o dz
Gistej dzd W
1 Ez¢ 23 39 19 9 23
4 5 dzO 33 15 40 27 29
1 sd3d dzOdz! dz 30 28 33 25 29
ZOgtckzL €O
1 Bdi3d &z0dz' dz 25 26 26 11 22
Z0gtclzL €O
stejHdad 4 L 27 27 29 18 25
fofmjd 5]

vOBdZdYyo® 20 dL 814

Ajdzs 1ktets WOdykLMSCsets fsjClkO B dts, ¢ totsds,
zzyh dj tjhjddw Hdzw MsCteOh jdzdv o Btetsmtsea. 1 tofso
sftejHjdzjdedets] CtsdzdyjMmlsots fOcORjstesa, s Clstts

90 WttOdzykzL MEdr ftodetstc® BM dzd BsHIW dydtese Odz
sdr &BsHWREIQYdRcd o sHY IsMw dzgj Sslstster §j ftodd3j tor ¢
1 ®lsyjlk® | NERI S) :

VHOdzj dzgdJ Hobkr Bty oj dyOlrn bkftstetse,
VazE yh j dzdesy tojckzdzdteso Odzdd f jteo quyudesets o9 BLHE
sBOodzjdz yjlejtelsdquyde 2 oBLHER,
jekdzdtesoOdzdj otsLHEZRO dL fisj ¢ dzO,

952 dzOVW ff j toj G 5 to KHLAR] 1 dils o8BGS da! AhigjHe® o Is s te d Y dat
dzz yh j dedzOw L sdzv yqw.

- —t

= =2 =2 =2 2
C -

I smdzy {1 Isdm dL d3j dzj dzad?2 dJL d3jtejdede" § o7 BletsMm' MO
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vOB dMO | T Bleshr f§ofd) GsHIWJSOYyMd %eodykL MSd

1 Octew L dg¥| [ Hd dzd Supra zOL j dz
o4hjMmise BsHIW dydte BsHIW dydets
4Ctstetsfyls 1 B dzOdz & dzd 3 J| | s BJ 2Oz & dzd ¥ |
e tstcOded W d
(6{0) ¢/ €¢c 23.7 27.3 28.1
CO2 ¢/ C¢c 1752 1744 1744
GNO2t C 9
N[ x /I Cea 1.23 1.18 1.13
[ {4 ¢/ Cc K 3.13 4.46 4.16
ke jtcHOwY WG/ C@ 0.31 0.46 0.77
U Y
CtodzH j dzfipftf ¢/ € @ 0.62 0.79 1.57
WicOC wogw
IMmiets vy |6/ C¢ 0.93 1.26 2.34

) 5C OL Ols | dz@uprificfipdzjc Ok H % S Oydd MisOdd OdOdsce dy
Quadrafire. l " Btosfmr vy 2fBdzdelOd d2d if 5 efmtc Oo dzj dzd ® h to
f Sdzkyj dedzr 3 W dstsH q W GRuGINE EC O Qi) didic dibtisited) o3t
¢ OLOdzdMm! doj ds By yofWgmG H&dr~ thtse j dedetsmis g 2 ¢
I Mk Hse Odedd HOdZ tjStdRjdHOYydd (6 t©OLEO
M smMsedzgr » Mistslse jIsMisoso Ols! MIlsOdzH OtclsOdZ vz ¢ s
I dmfmdzjHseo Oddd Hj &OjlsMw or oatsH 8 Iksd, vyt deg
sifMistse ot AttOdzydd tlstcOy Ols! tcj Odz' dz" §| EfMmdzse W
fMded % j ded® o dzdw dzgd v 20 b dzlz y "o Qirkfijde i@ g t Isp fPls t EsA fils
desotsj, fYtsMmdzj Hdzj 65 § t5C tsdzj daed W .

] dmmdzj s ® @dztf g d 4§ Histg) fris It § o™ uj) Hdzv Bf lstsots@e s |
slststf dzj deffs j Hd tesyJuts, HtoedotsHdIlsmw
1 [BLEBte &BjlssHBe, Cskttrj &seklk B'ls' f§tod k) d
nOtOCIsjtedMmMisdS Htttsowds 7 Slssfdlsjd! d =@ ftedBts
T {0t i dzed j

rdz fteso jHjdz sftesf) ftesdLotsHdljdzj?2 d dd3tf tstolsj |
GjHMsOodzj dzdj B dhysd Lkzjdk & o dOmlsswh jj
BJMf jydddy d&iEzyh jects MetstcOddwy, MsCteOh jddw or ¢
JrdedCd. [BMAdgdidete O4A] jH B dzk § j ' d 14 f j dzdz

dimdj Hse Odzgdd HOjMw yjdto &jlssHiss f§t M
ed B dzj dedj, fodz' LO HdW ©BStkyOshj2 Mejur, Wdd

ArdLO2dz dztso r-1 jfctedayEdgo d3j tor
0 ) ZOMlsddz® Hdw L Ohdls' ls § Ok dzgd
0tJnhilCO o CORjtei McetsteOded W
0O RLBEYYd™ SCO®Rjter (SOdBjte) MctstOdsdW
0o RNz LispPiE§IStcO) O h jets RO jtedO®O o €O
0 [ Odzjdg' S5y MiIsy Sdzwdzdesy BCdets ) Hots2dzr d3, Is
0

ASEdRO S OdBj " M sieOded W
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o

1 0dzdyd,) olbtstets?2 C O] tor MesteOdzedw ddzd L &
e tstc Oded W

1 51 sOf dz2OY f sSHOYO o9ftSLHEARO
VftcOQodzj dzad j f Sl dzskzfac®Oowdiag | sHOYJ 2 ocr

VY tcOo dzj dzd | f sH@qQlsbtROd 4ROt | Qo dzj d
ydqueSbkzdazvwydj?2 otLHEAO

Ljted3isdyudzOw CtdhstezS ydY ftods st
sdMmlsj B0 ©jSCkfjwoydd IsjfdO Hf Bser 8 EOL
l6j Hd&ZOCOY fdBBte’ M ©OL d&dyd & € &ZOMNOdt
bolssBOdyj MSOY §s8HOYO s dde O

vise jtoh jdefflso 5o Odzdz’ 2 Stdzstesd ftesyj Mo

ArdLO2d dzgsor-1 bfstedaEmgo d&3j o'

0 Rd&zlsj ctcOYdY S OOdkdL OlstsO

0 Rd&zlsj €teOyYdY | dzj SlstesMisOlduj MSBEs SMOHJIs ]
A wizh jimisolzs h djf jitdeodopusde ™ j oBj te”

otdSkfjteOydvw Isj § &zOL sfar (H) BO& yd dzlstsds dzO
HEMISOIstsydzs?2 Iswed © H' d3dSnaBHYJ )

0 SCCEBEdZqteso Odzdj Isjtf &zO ( ZOfted d&3j to, HBH B

o ltocddzgzHdIsj dz2 dzO% IswWEeO Hd&zYW HBMISOLyYds?2 {§t
A vl jmlsolze M djo ldfudafusdarj d3j tor

0O RdzsjctcOydw COOdzdL OlststeO

0O RdzsjcteOydw 1 dzj SlstetsMisOIsdyd MEsets sMOHJIs]
AuvmsOdkzsa O ftodBSicse
lrete ftodBStcO® HAzwW Ctsdftoj sdesets dMmf sdzd L 5
1 tcOo ddz dzgOv EMlsOdzso €O ftcdB Btc O
] SHOYO dzOtckzy detsets o tSLHEZR O
1 Qo ddzt dzgOW EMlsOdzso C O IstckzB" Hd&zW BlsotsHO
RLtisdzv ydw IstcB"™ HdzvW BlsoatsHO HM 3B "' n G OL S
ltcddzeH s j dzt d&zOW IsWwWE O Hdzvw HEMsOlsydats?2 s
LiNlsOdzso € © i nlg @ Getzd Mg & g3

{BdMfiyuy by MmMeatsj d ojdksdddtlzj @Bts] dj Ml
fsdzsi M jddd ddzd dzO tlsCter ssd3 atsLHEAJ)

ARmMitsd LtsoOdedj ftedBBicss
0O vadzj HEZ2Is] Mo jIsOB 5 or YdeOdzede s HJjtej o

o [cttOdd ydls: MY deOdedj HtejojMmdde o  fdziz-
By S sHdMY j emdes?2 §r dzd d daj B ZOetsf tod W Isdz R

0 udzj HE2I5] ddzhmstzSydY & ftesdL otshdls  dv
A [Bmdzzy do Odzedj] ftodBttctses o H'™ d@se ' -7 Isteizs
O {fjJoekdvwicdts] tBMAzZEydoOded] ftedBBteso d HT

~

o O O

O O O O O

O O O O O O O O
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ImMdzj iz h j2 1sOBdZdyYy) ftoj HMIsOo dzj dz"@ dzOB dz6 HOj B" §

ftojHjdz dzr &3 L dzOyd dzd w o3 , ZMmlsOdats o dzj dzdz" d3d tej G dzO

v OB Zd25Q9dzOyj dzedw o' BtosMise 5 tojLizdz sOSOR dMmMmdzj Hiso
fsdzj d@ W, Ms@dkzOmdes 1 dlsts

Ecodesign 65 % 40 1500 200 120
requirements
Ecodesign 86 % 20 500 50 30
- indicative benchmark for best-
performing appliance

Ecodesign 83% 33 1125 115 69
- example of good combination
Survey 90.2% 6 317 47 20
Best reported performance per
parameter

Appliance survey 81% 26 337 86 20
Lowest CO
Lowest HC
Appliance survey 80% 6 625 127 48
Lowest PM appliance 1
Appliance survey 83% 6 835 99 7
Lowest PM appliance 2
Appliance survey 90.2% 18 435 121 25
Highest efficiency
Appliance survey 83.5% 32 625 147 34
Highest NOx
Appliance survey 84% 271 1250 112 96
Highest CO appliance 1
Appliance survey 75% 14 1250 120 83
Highest CO appliance 2
Appliance survey 80.6% 40 1000 88 35
Highest PM
Appliance survey 80% 30 1140 47 110
Lowest NOx
Highest HC
Appliance survey 75% 14 1250 120 83
Lowest efficiency for appliance 1
Appliance survey 75% 15 775 58 23
Lowest efficiency for appliance 2
Survey 90.2% 6 317 70 20
Best reported performance per
parameter

Capacity <10 kW

Appliance survey 81% 26 317 86 20
Lowest CO
Lowest HC
Appliance survey 80% 6 625 127 48
Lowest PM appliance 1
Appliance survey 83% 6 835 99 77
Lowest PM appliance 2
Appliance survey 90.2% 18 435 121 25
Highest efficiency
Appliance survey 84% 15 875 70 28
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Lowest NOx
Appliance survey 84% 27.1 1250 112 96
Highest CO
Highest HC
IAppliance survey 84% 35 1021 139 53
Highest PM
IAppliance survey 80.92% 26 898 146 87
Highest NOx
Appliance survey 75.3% 29 880 105 23
Lowest efficiency
ISurvey 86.7 10 575 47 23
Best reported performance per
parameter

Capacity >= 10 kW

IAppliance survey 76% 31 575 105 26
Lowest CO
Appliance survey 82% 10 1087.5 99 88.7
Lowest PM
IAppliance survey 86.7% 24 750 91 47
Highest efficiency
IAppliance survey 80% 30 1140 47 110
Lowest NOx
Highest HC
IAppliance survey 75% 15 D 58 23
Lowest HC
Appliance survey 75% 14 1250 120 83
Highest CO
IAppliance survey 80.6% 40 1000 88 35
Highest PM
IAppliance survey 83.5% 32 625 147 34
Highest NOx
Appliance survey 75% 14 1250 120 83
Lowest efficiency for appliance 1
Appliance survey 75% 15 775 58 23
Lowest efficiency for appliance 2

) 5 M©Oo dzj dzd ¢ Heodesion & dfdsfiias 8 R stesh j o5 MYy lsC
dMmmdzi Hse Odedd § sdzEyddzd Btsdzid of MsCdd ®Byjdcd {
I ooty v sfw ©lsHj 2§ getso Milssu b ORI M dzOh j dz¥ f B H

jdZs ok sk slsfdjdds. I fodsttr ddj¥ls
s
s

Yqdce Oded W, Gjtoddj Isdydzlz® CtsdemlstclzC yds , f sHOYk
HsGtcjo oltstcdydeséts aLHERO Hd&Y cttejddwy d toj

v OB zd2§O fsCOLOIsjdzd or Btesfmtse HdzY jyj?2, tOBSlsOs
9 twjLbkd IsO] dMmMdzijHseoOddw, M ~O0OCIjttdMmisds O3
Aatstetsh jes MsyjsOdzdwy o f tcOavdod8Pr { SBHJL O dzO

Appliance 1 86.7% 24 750 91 47
Appliance 2 90.1% 22 500 90 22
Appliance 3 84% 15 875 70 28
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[ dzw f4ud?

f 4 dzozj Isdzr n

v OB &Zd27:0 L dzOyj dgd W
4 ud?

9rBtosmtso

©jLEd lsOIsT

f s Vito ®hzdz" o3

fdzj Hizs b dj:

fs ©jLEd OOE dhmid

Ecodesign 79% 20 300 200 20

requirements

Ecodesign 94% 10 250 50 10

- indicative benchmark for best

performing appliance

Ecodesign 91% 22 312 121 22

- example of good combination

Survey 93.6 5 14 109 1

Best reported performance per %

parameter

Appliance survey 90.5% 5 14 112 6

Lowest CO

Lowest PM

Highest HC

Appliance survey 93.6 16 37 109 -

Lowest NOx

Highest efficiency

Appliance survey 90.9% 17 27 142 2 |

Lowest HC

Appliance survey 90.3 16 43 123.5 <3

Lowest efficiency

Appliance survey 93.2% 8 84 146 <3

Highest CO

Highest NOx

Appliance survey 92.7% 18 46 114.5 <3

Highest PM

[ Mis! Hoj j dzdzlpGmztlz)), IEBESEMB. B3 s dzzyh dj ¢¢
f OttOdj steOd. [BO fdeBte® Wodwslsmw lshjd dzs
CodshmddStsoks tjihjktl, qLsdv ydes , sjf dzsslstcO:
sMisjCdzjdedj, ojtlsdCOd dz¥ CO®jtekz Mce O]y, ¢
fsHOyYyk oatsLHEZRO d tjSkfjteOydys Isj ff dzO.

U0OB &2d280 L dzOyj dzdw or Btotsise Hdzw  j dzdzj Isdzr = 4 Ud
~nOOCIsjtdmisd S Oz dzzyh § , Yd B3 ftedd3j tc mstesh jets Mis
] 99%.
Appliance 1 93.6 16 37 109 4
Appliance 2 92.7% 18 46 1145 <3
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r dzv CHHftizEOYdwy orcdzvHdl MdzjHEsE hdd3 SBOL ts5d3

UOB k290 L &zOYj dzd" o' Besfse 6 tjLbkd sOsO& dmhdzj+
Cslsdse f sVite[ddedz d

Ecodesign 75% (>20 kW) 40 500 200 20

requirements 77% (>20 kW)

Ecodesign 96% for cogeneration 2 6 97 1

- indicative benchmark for best connection

performing appliance 90% with flue gas

condenser
84% other boilers
Ecodesign 81% 7 6 120 2
- example of good combination
urvey 107.3 9 9 92 1

Best reported performance per

parameter

IAppliance survey 107.3% 13 9 123 <1

Lowest CO

Highest NOx

Lowest HC

Highest efficiency

IAppliance survey 93.4% 9 22 92 1

Lowest PM

Lowest NOx

Lowest efficiency

IAppliance survey 95.3% 19 45 106 1

Highest CO

Highest PM

Highest HC
CCdztedud MSd ydmisr j sj mdetsdztse d d B dzd syd dzj dz'
sfkh jmlse ddismisd, otLHj2Misodw dz© Ctky Os h ks fits)
d dmidzj Hise Odzd j HHFEURLLIS GoIsO j o, "dftofdaskY dzz s j 1 € 5 dzts
1T vHdzZVW B' sSotsGts HictsSEBAzSG dz) tsdsAst waf digd v sy J dzd 9 Ols
CsdzStejlsdesdy Mkzzy®j (o LOsdmd®smisd ks MdlszOoydd
11v ftod ©OLtOBSISS] dtsern ftodBtstose dzOff cOo dzj dz
fpded X J dedj o' BtetsMtse d s isdddr Puste] slzdeists ¢ sy lsitipj ¢
COLEOBEIS,] dse' R ftdetstss fitddj dv zOMm! ¢ sds dd
6] OdzdL s kv dz20 §©OCIdS) d Msyjlsos smw Hiskze M
Tk djMStd $di fwsdLoHdljdj?2 §juj? BEePBLd j
COL dzdydz' j o 0tdOdzs’ , Clstster j] sckls fwdo j Misd
f 56 0OL Olsj dzv .

[ fpdzd ftcdBStcr Msslse jIsMise zt Is Hj2Mlsealzes h d d3 Is
1 dgjteetsi WW jCIsdoadetsisd o fmls O dzH Wito Isdzd frts A3 fp@ s &g v "y
1 CsdzsedyimMSdy TsCOLOjdzd o tjOdz dz n EfMmdzse dw
e steOdzd v, Clster §  dad ouiidg H @ s S Golslg! ddef ,)  dHedddd
zOB stcOlststcd W A, 9 MIsOdzH Otclsdz’ » EfmMdzseadw s dMYf " IsOc
dgdimfr sOdzd?2 It dtsdw s Ilsmw s toj Oz dz" » EfMdzsod2, o

T 10yodzs (d bikhjddj) sy 0ttO® B Yydes dzj Eydlisr
T 1Bted dzedd Htd yoOfmlsdydets?2 dOctekzL € BT Ydets dzj
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1 stsdzH j dzemdtelzj d3OW Wt OC ydw fr dzd tB'" Yydets dzj dL o
1T RHjJOdz detsj] BlstedyOlsjdz' detsj HOo dzj dad § ,

T RHJOd detsy COydfmlsots Issf dzdo © (MtsH j ey Odzedj o &
T RHjOdz dgr | ftstesH' HtcjojMmdder (dzOfted dzj te, dzj
T RHj Odzte L g3j o7 Iststf dzd @ O,

T RHjJOdz desj Ctsdzdyj Msets Istsif dzd 9 O,

T RH]Odz? d&zOW EMlsOdetse € O,

T RHj Odz dzgOWv dzOMlstes?2C O d dMmftsdz L so Odedj ( dzOf to
T 1ltejHoOtedIsj dz' dzts dzOGtejIsr 2 HtedB tStc.

I Mdzj ke j2 sOBddpyid fffieslde jiiged®dedz’ § ftod e Cls
ftedBtstetso. [ jlstsH', dzOftcOo dzj dzdz’ j dzO RBOC id 3O dz' dz
o3 " Olsjdzt Mlsoe O fsdz L8O dzZv, Yyt fsLeosdvjls fd
) dzj o 52 Qtsdzts1dz|ﬁgcf1ro[vucdzmz9q’90>||-|13cﬂs C tsdzSctm) Is dzts @ 5
SftejHjdvsIsmw, COATO:fsCOL Odes dzd ¥ J ,

T 11 v: Isd ~dzd ¢ O MudlsOj Ismw dzj 5B n tSH d 352 H
ftosdLotsHdIs] dz desflsyg | sifimtsB Djdddgls s s © §tcdB s
Hitsdzy d&zO B ' s MisOdzH Otclsdzts EZMlsOdztso dzj dzO dzO € C
dzi L OodMmddss Bls ftesWddzw f§ftsd Ltso Olsj dzw .

T 1r v cbc s ~ded & O By Jls mMf smtse Miso 59 Ols!
ftosdL o tsH s dz' dztyfiylssd , dztyodzj. O=xidy L~O ) dz! dzts § ted M
ftedBtstey . 1 tsdzi 4 ¢ BSHetsB dziebecdzt palztts tcdg@ylf f Hsdzw B
sdf O ftcdBstc® §f sH IsOBddyJ 2.
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U OB d&zd3qO [ BlLIsUbl 1 W 5 BIsH | dz' dg' dpo) i dfiasy Gvddf A3 ftedB Stetse
Meslse j sWis O d M

Flame baffle plate 411 / BAT | BAT | BAT | BAT | BAT
Grate in the combustion chamber 4.1.2 / cbc | BAT | cbc | cbc | BAT
Insulation of the combustion chamber | 4.1.3 / BAT | BAT | BAT | BAT | BAT
Use of hgat-reflectnve material in the | 4.1.4 / die | e | o | e | abe
combustion chamber

f 4.1.
Keep the surface area of the glass 1.5 / cbe ke cbe | nfa® | n/a®

window as small as possible
Use double-glazed, triple-glazed or | 4.1.5

coated glass for the glass window /
A vertical instead of horizontal | 4.1.6
combustion chamber
Presence of a 2nd combustion | 4.1.7

cbc | cbc | cbec | n/a® | n/a®

/ chc chc cbc | BAT | BAT

chamber or combustion zone/duct for / BAT | BAT | BAT | BAT | BAT

post-combustion

Staged air supply 418 | / | BAT | BAT | BAT | BAT | BAT
* | Air supply control — mono-control 4.1.9 / |BAT*® | n/a*’ | BAT*® | BAT* | n/a%’
« | Air §upply control s a‘utoma‘ltlc control | 4.1.10 / e | BAT | ebe | BAT | BAT

of air supply and air circulation

Airtight design of the appliance 4.1.11 I/ BAT | BAT | BAT | BAT | BAT

Preheating air supply for combustion 4.1.12 / BAT | BAT | BAT | BAT | BAT

Flue gas heat recovery system 4113 / cbe cbe | cbec | cbe | cbe

Stimulate stoking at nominal load as | 4.1.14
much as possible by offering applian-

ces in different capacity classes and /
with a limited capacity range

BAT | BAT | BAT | BAT | BAT

* | Automatic fuel supply 4.1.15 / cbe | BAT | cbe | cbe | BAT
Advanced combustion process control | 4.1.16
*| based on room temperature and / cbc cbc | cbc cbc | cbc

weather conditions
A catalyst integrated in the appliance 421 / cbe | cbe | cbe | cbe | cbe

An electrostatic precipitator integrated | 4.2.2 /
in the appliance

* s inddSd, ZOf 0o dzj dzdzr §  dz@  BOS fd BOdz dzts
(dzj CttejSldzset) odsjh Olsjd Miso O fd L so Olsj dzv

[Tt ftesdLotsHdlsjdzj?2 fjyj?2 fsCOLroa0jl, ybt d
Istej Btso Oded ™ f EdEdBAIZOR dZPledyj &3 1 sts dsy il ftetsd .
f OOl stcOd3 BHdsSotej i3] dedets. CIsts MadHjlsjdz Mlsakzjls
dzZzy HOs siqw o wtBdsoadzjdedd. 1 MmMewrd M Isjds, vyt
Hdted SIsdeod (& 5 { CBHdLOYdedz dgff wWodzwe Ismw toj f o]

cbc chc cbc chc cbc
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]l tjOd dz' »n EMmdzsodwa GMlsOjIlsmw dzjwfdzer @3, BEHEIS
ZzOB StcOlsstedz’ » EMmMdzseo W, IsO Sxmjdztstlafyd ] dziacEts@sUsdads. !
r dzv fmkh jmMsoks hdrn ftedetese Mdzj Hks Nhd] d&jtr &BsE
mMdkkzoOoydwv e d Gy dfeOizsMPOXOEcts Cdzf toj sdesets Mz
-tdSefjttOydw IsjfdzO HMr ®se' 7 G OL B9

-MtcOdzj dzd § Isj f dzO

-lteddzzHdlIsj dzt dzOW  Isw 6 O

sdzj His h dj obttdydsy J d&j ter dBsebkls Brils! tjOoddL tso
mMeh Moz h da (MsOter 7 ddzd deser n) fHtedetstetses ftod
Emdztse 2 .

-uMsOdzsoa €O COIsOdzdL Olststc®, GfMse j dedets o Mz yoO4 dz
-uMsOdzsoa €O L dzf SlstesMisOIsdyd MEsets ¥Wddz' SO,

Cdzj SlstotsW d dz! Ister (olststed ydzr 2 Bj stsH, dimf sdz! L Izj ¢
MlsOdzso W Isfpw  yOMmls: ¥ destcdzOlsdo dzr 7 H5¢ kdyg didlsaste €
Oz p dz| § t6d$0jded dd MM dzj ViLdIPEatgd B'" dzd BrR OtOf B ptedL o
HdzW teOL dzdyde' = Hteseowdzs » ftodB[BEtsdag \ztsclzv o ks ) d3dz) @
dsots?2 Ctsdzydifydd §Jui? BEHENMjGE.

l 400 AjJd (z9j2yOtedw) Bzddydf Odzdlsjils L Of zMml
sdzONM j dzd W H' iBcn SH SO dzj B sdz! h dn Bf stso " ~ Htots
dzjBtsdz h a3 4 dzj € lstOBROTulE SKcOdE SgEOLH §lO8EREs 7 4
RLABjtojdedwWw or"Btotsmtse vy Brdzd ftesojHjdzg" HB d
f tcd B LGAP A

10 fdzj HEzs "M jd&3 tedmlzdzC ] HtojHMIsSOoadzj dz@ tojL lzdz' IsOIst

600 120

f

Average separation efficiency: 70% +/- 10%
500 I T 100
X
= I X X 1 S
5] l [ I X I X T =
R )l( ) l )f ! 1 )T( >T( )T( )f B 80 >
9 | J ] 1 1 1 X S
Q30 * a X 60 &
2 I 1 %
B X 8
200 40 ©
z | g
[0]
%)
100 -} - -I— - —IT- —————— i 20
l H I ! ] i ! lu B l I t 0
3?39.& g 3 9 % % T ¢t ¢ -t aR T §g 2 =2 F o2 E
©
Closed fi replaces/lnset Open Room Mass stoves 12 Hand o g
appliances fireplaces heaters 5 £ 2 o 5 % stoked % §
= - ” - = - - - - s o o £ U o o i <
: 2 2 2 2 2 2 8 ¢ 8 8 £ £ £ & & 3§ 3z & |Gy S =
g 2 9 ¥ 8 ¥ 8 5 5 5 5 4 8 & i ol $ £ = = 9
¢ ¢ ¢ ¢ ¢ ¢ ¢ £ & & @& s KO VO o = Bl S = N
W W oW W W W EF §F 6NN TE I " H: 2 ZE
- ~ m -r wn w ~ 00 o =) - v v v
- -t - ~ m
~ ~ ~
s Dust emissions (w/o ESP) Dust emissions (w/ ESP) - = ELV OAPC* X Separation efficiency

{dMdsS I rBtesm’ vy Hs d §smdj bkfksOodssCd { djt
GOk F Hicse W dz [07]f e B SEEo
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i tetsH J d3ts dzfn Isited] jictsle tOEXEGHz! (DekeSue W o dzv § Isyw s Y
HWhdds tojhjdedjd3 Hdzv issH jtededL Oydd [ fMmls O dat
j2 1 WWJiClsdo detsfyls -¥0 %g OL H dizviilpls ety o SO Goiny + /
tesWddz stc tcOBtslsOjls Rteshts, HOYj] dO EMlsO
i Clsdo desfls! t©wOLHjdzjdedw dzdy g ) ,
n dzOMmistets MdMmilsj 3" 1 dzj SlstesW ddz' stc®@ ( S tod s
ZO, dikjijls fsMmMiskzy U&EMIstckzS ydr d EMlsOdzase ¢
s COMOJIsmMw weMdzEZYdo Odedw, Ists 1 dzj SlstetsW d dz' Ists
dzg yow twsBmMdzEyx doe Odzdj {dzj ShktesWddz Istc®@ ( yoOmlstsls
dzd) . lted Btd "sd3 Ctsdzdyj Mise j o waddzdf & drfl € ts2
o [HO7]Bts- tSH

SO DEGREF

== O < g @t NI

7]
X
©]
>
©]

——
B
OekoTube

SR
SN
=
=

A\X
High voltage
power supply

e sharp-edged
\\
\

Exhaust

Chimney flue

fire place
system

t fMzdi&S 1 teddzydy t©OBGIS'T Oetinpdvis s Wdsds Slswe@® Y v H ' A
s dzOh j dzdzts ¢ §108].d fls j d3ts 2

1liStltter j] fsdLotsHdlsjdd Ctldss d&Oyodd §ikj+

L dzj ClotesmisOlsdyujMSddd Wdd seOdd. [ & Sslsdsse o

L OW otz ¥zPC Is d o dzts ) Is}109PL00] ftesd wlvO % [ 2 ( d deeR 2175 oBBG o t

ftod 1YJP% rdzv  Btsdzj J  Sotdrfftsody niy(§isigsdisigs y j Is O dzd d

L dzj ClstesW d dz Istois ds.

¢ dzj € Is to tsMeipadedsitc 2 0 ek 64/ &0 %

@

FdsC stslsj &z dzO Htej o j fdats:s
fj Mt oMmistktj ddz o3
jClstets W UI46] s ds
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6.11.5. 1 Boar jJ tOLtOBBISCd

stsdzef Ztef HdL O dzd85}8ts tslp Wsdp' 6O dfdiL Usjo20dz dzj MSE sdz! ¢ B8 dzj
GsHEZ B"dz fteso jHjdz Jjteor 2 CodeSkztem) . 1 tjLlzdz [
Br dzd ML HOdZ tHded dqL MOdr = ydmlsr 7 d ddedetse Oyd
O twr dzSj wzdo. 1 2022 cetsHEz fwisdd dz§ ggezf ey B Z H
tcOMmh o dzd § MssBh jMlsa O t©OLOBBISYdS o Htotso W d;
tsilsdztsh j dzd ? @B Y HE dzO0 z ydzr d3d Ctelze O], f tetsdgr h
LOddzlsj toj Mso Odedz" d3d MisstetsdzOdBZd Hd&zv tOL OB BISSC
ydmisra d {WWjiClsdodz » Wicts®C | daOB t tsts ) 4P daf gzj ¥,
mMddz dzr = ¢ sd3OdzH , M smtse dz" =~ WotsdfHiztdsDesigle yOMmisdJ o
Challenge Colsster 2 mMsmMissdIlsmw 9 2023 GBHIz. A j dz
Mftesj CIsdteso Ols! d ©OLKOBBISOIs! fdud M MmModr d&3d

(HOY | «zags o™ &3 obBEEMOHBIUIMEds EM@EEp dv - ¢y

Is Mzsoa O3 R . [86)M D tc lcd@@Fd2E «Uiffidsyddso&E  Hdzw tsyd mlk

or ndztsfdz" 7 CGOLBo Hdzw BjL{ dpd fyffcfiasf edgC R 24 Ju p2 3@ ¢

ftesjCl) Ctdayjtfiydw Hjuyj?2 BEHENMNjEets 9Cdz® yojls o
T 1jtejftetsj ClsdetsoOdzdy d ©OLwOBBICO COd e MEts

s dzdo © o ddMmatHWh jdi3 §slssC J,

 Obyds¢d Ctdzlstesdzy otsLHERO d orndsfdzr » GOL s
sOlsOdzdL Olstster , ddzlsj ctcdtetseo Odedz” j o f J y' ,

I fmstesjdedz §| o 4y MdMmlsjdd EHOMjddw Iso jtoHT
Rdzlsjctedtctso Odzdz | © HT d3sntsH MmdMmilsj d@3f EkHOdzj dzd
1 60CduimMSdy dmfr Oy ofmjn &Octjs Oljd dz
| sz 82 Odzg j dz/ Isj MmlsT dzO o' Btetsmr HAzW oMmMjn
] Hdze sfptetsydes?2 ff j M [B6] &g & js d3jrdzH 2 Btc IstefDidaeO B Ols
EmMsOdetso € M Gy dz dzedL Cdd3d L dzOyd dedwdsd o' Btets
MydeOdedw dzjWisd d cOLO (dzOfteddzsj teBe o B2 0Hh0Od ¢ tsH L
13%002 d f§ted § sdzdets?2 dzO0O6 teOR)C.j I<ts Odzdej diGs/ dR . fJame@te ldlc
[B6],f jtco™ d3 h O tsd3 W o dzW j«BlferAngdbHEOta Fedstots et @ ff j Y -

1dBBatHd®BBE 99 jMmMisd HtejHjdz dz § L dzOyj dedv € tsdzd y
Bdzd y 02h dj cdydsi .< 1. 10

1 5 gdzj dzed ¢ BElclsdgPHmzZOSH d s f tetseo j Misd B dtodzze
tcOBtslslz 5 MdzjHkzs hddz o s totsOd3:

T RiNfMdzj Hs9 Odedj Htetsyj MimMtse ctstcj dad v,
T rod di2"jj wOLeodlsdd §Jud,
1 tOL©OBEECO COOddL Okste® d BMOHdIj dY (o ki

= =2 =4 4 A -

6.11.6. Il T osHT d ofBL By dr j sB dzso dzj dzgd W  ff tg g ¢
or BtotsEHh®oe o ) tcddpy bged ftccMEtsets ftotslsts t

1 EdzgCls 16 fXodvdispesigon st et d&0 ¢ zOfmdls fd

UiMOdse Cd My deOddw f ds®dZOd ds?2 Isjfdss s K
Clstsls flkdeSls desfmdls tojCtsdsj dzH Olsjdz' dzr 2 R OwLOCIj 8
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Cslstste’ j dBsekls Brls! ftoddwisr o Iss?2 dBjtej, o ¢OC
dr birdduimétd d SCesdsduimcd thmizhjMmise d k" &3d H
yomisdy

@ rddz j kEflsOdtso Cd MettOdedw ) detsdzdhd®dzSdztis? s j

@) JlrBtesm’ BGls dtsera Brfilstser s fiyd? d Stbdatse M
sjtf dzso 52 dshEAsONIs? Els Bscizle @vjsls mdzdy j dzr
ftod d3d dzj ded v :

a #lsOdeH Otels " dzQ sty ts/HNOCdagzf 6 CEN fyls OdzH Otsls Or

( dzOf tc ENgBAS5 ) d {SoadoOdzj dzlsdz" = MIsOdzH Otls On
ftesHizSyds o wz¢ d sOdOH]. dlsteOdy , ¢ ted d3d
MlsOdzH Otsls T dz0O ftesHESyds , Bsckzls st tc
Histf sdzdzd Isj dz' dzr | dOYydodzOdz! dzf j Istej Btso Oded W ,
9 YOMmlsdetsmisd, oC dzOH o' Btotsmse CtsdzgH j deifdtclz §
MsjHddz) R IsodddagBitc uy © Sty Osh j2 MmtejHJ;

b CCEBOLS Jeso C O, SftjHjdvshow Ctod
LWWjCIsde desflsd, Cster | sB' ydes My,
B3d dzd &3O dz' dz" § Istcj B tso Odad W ¢ LWWicClsde
bl Odzsso dzj dzdz’ j fls OdzH Otc kENB]  def® § esH € yd

@Oy dsdzOdz dzr Bq dzts te BO B ;

i) lrewsh &l MiEh jmsokshdr Brtsor n §jyj2 d Ct
MsCweolsdls! f) fsdsh! & fdjHkzsh i shdse dr & dj t

a licOBl Jd¥tsteRdtoss Odzdw d ftsor h jdedw
sBh jMise j dzdzsMmisd s

. 1 cOo ddz dzgOW 1+ S dz2 OIsOydw i ud? d

i. RMy sdz' L 21Isj Istsdz' S5 dzj sBtcOB tsls O dzdzz
Htcj o j yd dalz ;
ii. 1 cOo ddz dzgOW 9" H j NS GysHEe j 0 j Md dzr
o dzOy dzsMmis d .
b aBLHOdd] ftesctcORBB s MsHj2Msads L OdgJ
fMh jmMsoks hdrn Cldztse d §juyuj?2 dO Mot
d dzd
c. UMlsOdzsodzj dzdj ®BYLOIjdz Mlso © 5 tsBd3J dzlz
MsOter 7 ftedBtstetso .

I sOB @28 y jf tod dztXy4jvdsjve Stec MS s¢ B ey siS) w0
CjCdjdHlz,) B j fjHjd dj L dOujddW:
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v OB &Zd3L0 v OB d&Zdy0O 12 X] b @EEwipdfe scl § kst sdko
[ jSdjdHizjd j fojHjd d j LdOyjddY HdY ofBtsmse §r
My qcOdd" ko jeHBEs ksfddoO f dsdkdEOd &bl lsdpdss 2

My tsd L so Odzdv Mt MsOdH Oels OB kO fetsHESC yds

1rodz
[Cterlsr j/ LOStrIsr j COBddz d fj 75
[totso W dz | ISl O C(Sfig Bz dzv s s te 5 o 40
) jdzdzj sdz" § fiud d Stslsdr 50
ljud d Stlbdr, t©OBtlsOshdj dzj d 50
o jteHsE s Istsf dzd 9 O
dbolssROdUiMCd] Mt Odeg®y S ¢ 54 dzyf o 50

lted 3y yOdzed j : { SO&zOdAR¥®s.] MBHj oy Odad j

sOC Brdzs fsCOLOds 9 ftojHr HEN R cdzOoOR, s}t d
fticdBtstetseo H&YW MydeOdedw Htej o j Mddz dL d3j dzd dzd y+
Bsdzj j dedL SCdd3 Ztesodzgj @3 o Blosfise .

]

flewLd f tkdd MkOdH Ol &sckls [l § sl da

dzdlsj tcOlslzter , fttsojHjdedzr 2 A uvCl, ftsLretsdwjls MmH
JHddz dL Cz¢t yjo'n oBffteMmtse LOC dz¢ yoO jlsmw o Is t5
dmf sdz LEzj &3 § H dzw Govdhd s dd Oydadd B gtcs o H t5 dzy
tcOL tcOB tsls Odz" sO¢Cdd sBtcOL 53, Ylstse r o s tetsd I

LS ek OlsOydd fdettese d kydl a0l! §OC IsojtHT'
UvyY.

tlsOdzH OtelsT H ts dzy dz' BM Is! s tcj HJ dzj dg’ M dmf sdz' Lt
otsMftesdL o sHY N dn3 d & Pefvdagp Oz sIs W OL T L O) dGe Odzd
sMisOlssydets?2 d30MM’ Eesdz desegts ff dzOfmls O, CO¢ 1 iIsts
] J ed30dzd d H dzV «| @z B d IO | udz[89], O dad btsdz ¢ {t
dets 3 dz0 dz! dzs?2 dz2OctekzL &4, GCOC 1 Ists o dzOfMmlstswh jj of
201 9ITPH &S BB ssHO dL digj teJ dzedw dzO tsMmdetse dz0
d34tGWJlsan so jtcHOW WttOCydw wuvy). sO¢ BT dizts
fJjtelsr tc] Ctsdzgd dzH 28 Is ftcsotsHdIs! sO¢ dJ dgmygr
sdzsedyj Medj ©OLtOBBISSd o dOfBOs dfj dzedd st
h slsdzd yols! COydMmlse jdede §  dzj COyJ Milse § dadz" §

R_UT-"—A!—‘

5y 4 dedz" § ftej HJ dz dete) X dzflaBlyj ded Oy dz'ff 50 Ise
yonr. ltejHBYlsdlsj dz@ des dMf sd'Sdsoy@ish d § toj H
j deidtolz j dgr j detoy Ol d W Odzdzetsdz 1 s Off dimmdzj HisO O
sy ddOyj dzd® isfmizlsmilso W dzOH j ) dzr n H Odzdz" n
'L s Odzd j 3 sz dzdzj dzW H tcdWiyB Odzgizj dfdevj.H M ls @ szdzl @
ow Yls ts CtsdzH j dzm Olsr OB Mtsdz¥ Is dzts dzj 5B nt
traq’fr]lsc{ch otsLHJ2MlsoadwYy vy d&O COydj mksets o
odetsisd §Jupbk] dls' Bl hdPS ydji?2 vy,
dJ dzist tsflsddsdL Oydd dzgj BSHddZOS B " HAv ¢t
Ldz®dzts, Yylsts fjuyd o wzd wWodzwe Isfpw tsH dad dzd
Rn nOwOCIjtedMmisdSd B" dzd EdzEyh jdz@ o Isj yd
Lo Odeds Iskzdzedzj dzv tcOL B O9 dzj dzd v , MY sMtse dats «
j dzehdtclzj sz W wOCydd vy, O IsO¢xJd BkEydlkkz ofmyJ
Odzd 2 .
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)6 HZOGC O] 5" | GedSo djddY ftojHjd d " L dOyj dd?
Bsh desfls: ¥ O 50 Clls

[jfylsdz | Iso jtentsistsf dzdody j W EBizE i O fttdht ZOF ]
st dzdots, SCtetsdsj ftojMmmse Odedats? : Hicj o jMdde © o dH
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[3] European Commissioigommission Implementing Decision (EU) 2017/1442 of 31 July
2017 establishing best available techniques (BAT) conclusions, under Directive
2010/75/EWof the EuropeanParliamentandof the Council,for large combustiorplants
2017.

[4] G. Chronopoulos, GE. Cakmak, P. Tempany, G. Klein, T. Brinkmann, B. Zerger, S.
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ChemicalsIndustrial Emissions Directive 2010/75/EU (Integrated Pollution Prevention
and Control)2020.

[5] European Commissioommission Implementing Decision (EU) 2020/2009 of 22 June
2020 establishing the best available techniquBAT) conclusions, under Directive
2010/75/EU of the European Parliament and of the Council on industrial emissions, for
surface treatment using organic solvents including preservation of wood and wood
productswith chemicals2020.

[6] M. Black, M. Canova, S. Rydin, B. M. Scalet, S. Roudier, L. Delgado SaiBst,
Available TechniquesBAT) Reference Document for the Tanning of Hides and Skins
Industrial Emissions Directive 2010/75/EU (Integrated Pollution Prevention and
Control) 2013.

[7] European Commission, 2013/84/EU: Commission Implementing Decisionllof
February 2013 establishing the best available techniqusTY conclusions under
Directive 2010/75/EU of the European Parliament and of the Council on industrial
emissiongor thetanningof hides and skin2013

[8] M. GottliebWarming,DanishTechnicallnstitute, Technicalguidelinesfor designof low
emissiorstoves)EA Bioenergy webinaseriesMay 2021

[9] G.Jansensndall, BestAvailableTechniqueg$BAT) for domestiovoodheating.Flemish
KnowledgeCenter orBAT (VITO) 2020.

[10] Fortumwebsite Jaworzndll Tauron,low-N [ >xcombustiorproject,Poland2010 2016
(https://www.fortum.com/media/2016/11/jaworziictaurorrlow-N [ >combustion
projectpoland201G2016

[11] Fortumwebsite Narvapowerplants,EestiEnergiaEstoniaN [ xeductioninstallations
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[14] FIVES Pillard, High performancecombustionprocesssolutionsand servicesi
Presentationfor Citepg 2020 and direct communicationwith FIVES representative
(FIVES website: https://www.fivesgroup.com/energgombustion/burners
systems/boileburners and  TFTEI website  for some references:
https://tftei.citepa.org/en/industrigburces/reducticnf-N [ »emissions#information
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[15] M. M. Schorr,J. Chalfin (GeneralElectricPowerGeneration)GasTurbineN [ x
emissiongpproaching zerd Is it worth theprice ?, 1999

[16] PatellGEMarksii Ul t r & [ bGas¥drbine Technologyriump, PowerMag, 2019

[17] EuropeanCommission, Commissionregulation (EU) 2015/11850f 24 April 2015
implementindirective2009/125/E®ftheEuropearParliamentandof the Councilwith
regardto Ecodesignrequirements fosolid fuellocal spaceneaters2015.

[18] EuropearCommissionCommissiomegulation2015/118%f 28 April 2015implementing
Directive2009/125/EMftheEuropearParliamentandoftheCouncilwithregard to Ece
design requirements for solid fuel boilers with a rated heat output okikfddattor less
2015.

[19] EuropearCommissionpirective(EU) 2015/2193ftheEuropeanParliamentandofthe
Councilof 25 Novembef015onthelimitation of emission®f certainpollutantsinto the
air from mediumcombustion plant2015.

[20] CEN,CEN/TS15883:Residentiakolid fuel burningappliance$ emissiongestmethods,
2008

[21] EN 165101 Residentiakolid fuel burningappliances Partl: Generakrequirementand
testmethods, 2018

[22] Prioritizing reductionsof particulatematterfromsourceghatare alsosignificansources
of blackcarbon- analysisandguidance 2021.https://unece.org/sites/default/files/2021
10/ECE_EB.AIR_2021 2113500E.pdf

[23] Code of good practice for woodburning and small combustioninstallations 2019.
https://unece.org/DAM/env/documents/2019/AIR/EB/ECE_EB.AIR_ 2019 5

1916518E.pdf

[24] Guidelines forestimationand measurement @missions obolatile organiccompounds
2016.
http://www.unece.org/fileadmin/DAM/env/documents/2016/AIR/WGSR/Docs_Decemb
er/E_ECE_EBAIR_WG5 2016

[25] DavidSimpsorandall, Howshouldcondensablelseincludedin PM emissionnventories
reported to EMEP/CLRTAPReport of the expert workshop on condensable organics
organisedby MSGW, Gothenburg, 1-19thMarch 2020I1SSN 1504 6206,2020.

[26] EuropeanCommission, Best Available Techniques(BAT) ReferenceDocumentfor
Organicfine chemicals2006.

[27] EuropeanCommission, Commissionimplementingdecision (EU) 2019/2031of 12
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Reference Document for the Refining of Mineral Oil and Gas: Industrial Emissions
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