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Review of survey results
Results from EPA research
Summary of ASTM research
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Other Fueling Issues

The test should NOT prescribe a generally clean/low emission
species. It should be either a higher emissions species, or both a
high and low, with shorter tests and more repetitions.

Related to fuel load weight is fuel load volume. Some folks have
reported issues getting the load to fit in the stove using the draft
ASTM cordwood method.

Compare with the ASTM cordwood fueling protocol to see if we
[are] missing something important

You will have to discuss fueling first because what you decide to do
in terms of fueling will then determine how the stove will be
operated.

Specific gravity v. Species Practicality in the lab Cost
volume
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Other Operational Issues

| think the group/process should make every
effort to significantly shorten the testing time
for individual tests so that more repetitions
can be performed.

Explore the application of the procedure to
the many emerging designs, e.g. automated
stoves, twin-chamber stoves, new designs

End of test marker.
Efficiency testing



EPA initial species characterization in
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Specific Gravity Analysis, samples cut from dimensional 4x4 crib stock, all the same tree for each species

Dry at 212 deg F to constant wesght, mto kin 11/6/16

Pc. D] V.o |WetWt, g 7T-Mow -MNow 10-Now Dy Wt gl s.g. Average s.g.
Fir1 1060 561 a2 507 507 507 0478 D fir
Fir2 1503 875 800 784 TET TET 0.524
Fird 1581 786 702 GA3 (i 083 0.43a 0.47
Fir4 1BE65 251 850 B40 g83a 830 0.450

Oak 1 1150 856 780 7T Lk CER 0.670 Red Oak

Oak2 1373 1013 2813 g02 20z a2 0.657

Cak3d 1710 1354 1188 1176 1173 1173 0.ced 0.68

Cak4 15655 1354 1187 1158 1155 1155 0.7423

Pine 1 1460 506 450 443 447 447 0.305 W. Pine

Pine 2 1522 616 528 22 522 522 02343

Pine 3 1181 457 425 422 422 422 0.357 0.33

Pine4 12E% 433 382 38d 280 220 0.303

Maple 1 1BGY 1105 g3g B13 212 a12 0488 Red Mapl=
Maple 2 1767 1074 a0a BEG 888 886 0.501

Maple 3 1800 1138 1003 HE4 283 BE3 0.517 0.50
Maple 4 1567 58 a7 Bo0 801 800 0.511

Birch 1 1560 1033 8425 TE1 781 781 0.501 White Birch
Brch2 1611 1100 gaa g24 828 828 0.514

Brch 3 1681 1082 803 BE1 880 880 0.524 0.52
Birch4 1487 1017 848 g24 828 828 0.557

Ash 1 1622 1238 1021 BG7 255 DG 0.504 Ash

Ash 2 1588 1123 g2t Bas 204 804 0.563

Ash 3 1761 1292 1081 1031 1028 1028 0.584 0.58

Ash 4 16B4 1197 1020 gva 278 a78 0577
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File
Vig1608181
Vig1608211
Vig1603231
Vig1608251
Vig1608271
VigOak1608311
VigOak1609011
Vig1609031
Vig1609101
Vig1609201
VigOak1609211
VigOak 1609221
VigOak 1609271
VigWPine 1610151
VigWPine1610152
VigWPine 1610181
VigWPine 1610151
VigWPine 1610211
VigMaple 1610301
VigMaple 1610302
VigMaple 1610311
VigWBirch 1611031
VigWBirch 1611051
VigMaple 1611051
VigWBirch 1611071
VigMaple 1611151
VigAsh1611181
VigAsh1611171
VigAsh1611191
VigWBirch 1611201
VigWEBirch 1811221
VigAsh1611281
VigAsh1611301

Fuel
D. fir crib
D. fir crib
0. fir erib
D. fir crib
D fir erib
Red oak crib
Red oak crib
0. fir erib
D fir erib
D fir erib
Red oak crib
Red oak crib
Red oak crib
White Pine crib
White Pine crib
White Pine crib
White Pine crib
White Pine crib
Red Maple Crib
Red Maple Crib
Red Maple Crib
White Birch Crib
White Birch Crib
Red Maple Crib
White Birch Crib
Red Maple Crib
Bsh Crib
Ash Crib
Bsh Crib
White Birch Crib
White Birch Crib
Ash Crib
Ash Crib

Test
Sefttng
high
high
high
high
Liow
high
high

high

high
lowi
lowi
high
high

high
high
high

high
high
high
high
high
high

high

PM.
ghr
Ty
234
et
5.1
244
a4
01
81
210
208
283
350
45.5
322
434
471
8B7
Zpa
AT
242
521
355
&5.1
619
Z3.0
ita
Ty
2510
505
424
g8
495
iga

PM.
pkg
135
178
15
154
2B 6
112
a4
2B 8
7.3
213
a4
M5
732
118
209
F4 8
548
158
118
7.5
431
138
W7
203
73
.4
a6
a3
a8 g
238
8.3
414
8.1

co,
gkg
198
234
168
220
450
188
153
315
115
477
159
204
268
143
227
352
309
179
149
118
235
131
201
243
127
134
162
183
251
184
113
252
164

Tram 1
tirme 0

Tram 2
time O

Burn Rate, front front

dry kghr
2.05
1.88
257
228
0.B5
3.35
3.81
133
2.80
0.86
338
1.04
1.25
277
2.10
0.88
1.07
1.88
3.0
3.24
1.21
288
1.80
1.58
3.16
28
321
3.15
1.53
1.97
3.08
1.18
327

E"ab::‘“r mE :atEIIF mg

521
321
338
Ga4
29.0
211
aa.B
1722
443
21.3
il
106.5
171
323
922
8a.5
25.0
264
18.6
096
2L
78.3
918
15.5
13.6
217
19.8
106.1
58.2
145
106.2
14.6

538
a2
3B
56.6
282
21.0
g3.4
17.5
412
216
ar.o
104.4
17.1
328
04
ag.8
230
258
18.2
g3.1
NTF
733
g1.8
15.6
136
21.5
201
10B.6
56.8
14.3
106.7
148

Fmal PM
Precision,
%

1.4
0.3
1.8
0.0
28
0.1
38
0.4
34
1.8
3T
0.7
3.0
0.e
0.8
0.5
28
0.1
1.2
0.2
0.4
3T
0.4
1.4
25
28
0.5
1.4
0.7
0.4
0.4
0.4



CO Factor wvs. Burn Rate
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PM Factor (2/kg)

PM Factor vs. Normalized Load Mass
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