ANNEX 3: BENEFITS OF CERTIFIED STOVES

Emissions Comparison

Tahle 5 prescnts the crmission factors Tor the criteria air contaminants for ditfercnt categories of wood
burning appliances.

Table 5: Criteria Air Convaminant Emission Factors for Residential Wood Combustion (kgfonne of
dr_rfue.fj'

Conventicaal Flreplaces
s Withoul glags doors 193 185 174 2 1.4 Hd N |
&  With glags doors 13.5 130 | X8 Bri 14 210 98 5 I
Fireplwees with Inserts | 2 :
& Conventional 144 136 135 (2| I4 213 1154 2
s Advanced Technology 5.1 43 48 [ 02 4] 0] 704 2
Advaniced Tech. Fireplaces 5.1 4H 48 0z |4 ) 74 74 3
Conventiomal  wood  hurning
|.m"u .
s Mot air-tight M6 | 22 D] 02| 14| 385 100 1
o Ajrapht 144 116 HE 4] 23] 154 1|
Advanced  technology  wood 5 4% AR) 02 14 T 4|
bhurning stoves
eniral Furmaceshoilers 14.1 13.1 133] 02 4] 213 B85 5
Pelled e 1.2 L1 1] 02 | 4 E [ &
Cber equipmst 4.4 134 36| 02 4] 23] 1154 4.5
Motes.

1. Assistance in the dentifcaton and review of documents and recommendations for the development
of emission factors was provided by Dy, James E. Houwck, Vice President of Research, OMMNI
Environmental Services Inc., Beaverton, Oregon

The ermmssion factars for conventional ﬁn!pf."u‘:h. wilh and weithout doors were d-q,:x-'q:!l;lp{rd Hrom an
analvsis of & large number of studies, since no single definitive study exists. There 15 no widely
recognized test protocol for conventional fireplaces, so different fuels, load configurations and test
procedures are wsed in vanouws studies. As o result, each of the studies analyecd provides only

emission resulls under specitic condittons, and may only provide context for findings from other
studies

A Emission factors for freplace insens are the same as for the corresponding free standing wood stoves,
See note 5 below for discussion of data used in the development of these emission factors,

4. Advanced technology fireplaces may be treated the same as advanced wood stoves since they mect
the same emission standard and their emission controel technologies are similar. See note 3 below,

5. Emission factors for conventional and advanced wood stoves, fireplace inseris and advanced
fireplaces were developed from &n analysis of a large number of studics.  Although different emisgion
factors are sometimes reporied in the litcratuee, the emissions for camalviic and nor-catalytic advanced
wond sloves are combined in a single averape factor to reflect the long-tenn performance profiles of
these two emission reduction fechnologies. Comecting o account for differences in test methods and
adjusting for higher bum rates recorded during field testing, the particulate matier emission Tactor for
new catalyiic stoves would be 3.2 g'ky of fuel burped and for non-catalyiic stoves the Fector is 3.4
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g'keg. Therefore, 10 avoid the potential for distortion of tofal emissions for the entire population of
advanced stoves, and 10 account for che fact that the majorty of advanced stoves used in Canda are
of the non-catalviic 1ype, the single emassion factor for non-catalytic stoves is used,

fi. The emission factors for centrn] furnaces and boilers wers based on the analysis of the few available
studies, One of the referenced studies reporied on westing of two outdoor boiless, Therefore, the
emissions performance of these systems is reflected in the average emission factors for central
furnaces asd boilers.

T. The emission factors for pellel stoves were developed from il analysis of several studies.. However,
becanse of the relatvely small number of pellel stoves inouge in Canada and because the surveys wsed
aich mot specifically ask respondomis of their appliances barned pelleis, it was oo poszible to develop a
wseful estimate of the mamber of pellet stoves inwse. The emission {actors are provided here for
information only amd may be wseful in the future iCa better estimate of the number of pellel stoves n
wse 1% developed,

A ponnt study, comducted by Environment Canada and the HPAC in December 2000, compared the
releases from a conventional wood stove and a U5 EPA certified {non-catalytic, advanced technalogy )
wood stove for a number of pollutants®, The study found that releases of PM, ¥OCs and PAHs from the
certified stove were significantly less than these from the conventional stove. The emizsions of dioxins
and futans were nol conclugive--more rescanch s reguoircd o better determine how dioxins and furans are
formed in residential wood-buming equipment. Omn average, releases of substances from the cectified
stowe compared (o those from the conventional stove are:

e g% less for P,

o B0 less for VOCs; and
o H5%, less for PAHs.

Energy Efficiency

Cerified wood stoves ane also more energy officient than conventional wood sioves. Table 6 presents the
different lovels of efficiency measured according to stedies by the US EPA

Tabie 6: Net efficiency of various wood heating appliamces

Sl wllivicy (a)

I'sEPA

Wi stonves
crmveniemal 54
rhon-atahie 5]
Peslhet slimes
ceriified STGw Va2
tioe-oertified 33400 05
Moy bailiers 4 ik

Mote: MNet efficiency rests on combustion efficeency and heat tronsler efficiency

Price Comparison

Prices vary by retailer, buf generally, costs tor o cortified siove range from $300 to 8700 more than a
convertional wood stove.
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Low Emission, New Technology Alternatives to Conventional Uncertified Stoves Burning

Cordwood
StoveProduct %% Emdssions Total Initial Anmual Costs Comapared o
Heduaction Potential Cos* Conventhonal Stoves Using
Cordwoad
Certified Non-Catalviic T1% 220735 567 less
Stoves
Cerified Catalytic Stoves 7404 524245 216 less
Pellet Stoves 92% 2385 5145 more
Masonry Heaters B3% $10,500 5109 less
Manufaciures Densified 2T 0 % 291 more

Fuel

* Inchedes |_|11ilI msta llatyon and l_'|'timr||=_'|-' work cosls

Lower Emission Alternatives Compared to Existing Zero-Clearance and Masonry Open
Radiant Fireplaces Used as Supplemental or Primary Heat Sources

Stove/Product e Emissions Total Iniginl Annual Costs Compared to
Reduction Putential Cost* Conventional Stoves Using
Cordwond
Certified Mon-Catalytic D4th-0E% SIB50 511 less
Stowves
Certified Catalytic Stoves e 32200 552 more
Pellct Stoves F4%6-98% $2400 %53 more
Masonry Heaters [0, 22300 5139 leas
Mamufaciures Densilfied 100 52300 102 less

Fuel

* Includes umit, installafion and chimney work cosis
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