
 

TEST REPORT 

SCOPE: EMISSIONS, EFFICIENCY AND OUTPUT 

FUEL: EPA TEST FUEL (CRIBS) 

TEST STANDARD: EPA 

MODEL: PYROPAK WOOD STOVE 

 

Notice to reader: Our Pyropak wood stove was tested as part 
of our 1.3 Series (S244) firebox. Therefore, the 1.3 Series 
(S244) is referenced throughout the attached test report. 



This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. 
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any 
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this 
report. Only the Client is authorized to copy or distribute this report and then only in its entirety. Any use of the Intertek name or 
one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by 
Intertek. The observations and test results in this report are relevant only to the sample tested. This report by itself does not imply 
that the material, product, or service is or has ever been under an Intertek certification program. 
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Report of Testing Model S244 Wood Fuel Room Heater for compliance as an 
“Affected Facility” with the applicable requirements of the following criteria: 
EPA Method 28 “Certification and Auditing of Wood Heaters” and EPA 
Method 5G “Determination of Particulate Matter Emissions from Wood 
Heaters”. 
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I.  INTRODUCTION 
 
Intertek Testing Services NA (Intertek) has witnesed testing for S.B.I.-Stove 
Builders International, on model S244 Wood Room Heater, to evaluate all 
applicable performance requirements included in EPA Method 28 “Certification 
and auditing of wood heaters” and Method 5G-3 “Determination of Particulate 
Matter Emissions from Wood Heaters.”  
 

I.A PURPOSE OF TEST 
 
The test was conducted to determine if the unit is in accordance with U.S EPA 
requirements for Residential Wood Fuel Room Heaters.  This site-testing took 
place on December 5, 2011 – December 14, 2011.   

 
 
I.B LABORATORY 
 

The tests on the Wood Room Heater model S244 was conducted at the S.B.I’s 
testing facility located at 250 Copenhague Street, St-Augustin-de-Desmaures, 
PQ G3A 2H3.   

 
I.C DESCRIPTION OF UNIT 
 

The model S244 Wood Room Heater is constructed of carbon steel.  The outer 
dimensions are 20.924 - inches deep, 25.735  -inches high, and 22.626 - inches 
wide and the unit tested was bearing the serial number MTL1111071416-001.   
(See product drawings.) 

   
 Proprietary drawings are on file at Intertek in Montreal. 
 
I.D REPORT ORGANIZATION 

 
This report includes summaries of all data necessary to determine compliance 
with the regulations.  Raw data, calibration records, intermediate calculations, 
drawings, specifications and other supporting information are contained in 
appendices to this report. 

 
 
 
 
 
 
 
 
 
II.  SUMMARIZATION 
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II.A PRETEST INFORMATION 
 

Prior to beginning the emissions tests the unit was operated for a minimum of 
one hour at the burn rate corresponding to the burn rate cathegory the unit was 
about to be tested.  
 
On December 2 2011 the unit was set-up for testing. 

 
II.B  INFORMATION LOG 
 

TEST STANDARD  
 

From December 5, 2011 – December 14, 2011 the unit was tested for EPA 
emissions.  
 

 Deviation from Standard Method  
 

No deviations from the standards were performed, however, only the applicable 
sections from each standard were used during all testing. 
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II.C SUMMARY OF TEST RESULTS 
 

RUN #1 (December 5, 2011) This test was filed as an R&D as it was a trial of 
the product prior to certification. 
 
RUN #2 (December 6, 2011) Air control was half open until 3:45 min and was 
set at full closed position at 5 minutes. Burn time was 200 minutes with a 
category 2 burn rate of 0.9 Kg/hr. The fuel was loaded by 50 seconds and the 
door was closed by 95 seconds. The blower was off the first 30 minutes of the 
test and On-Low for the reminder of the test. 

 
RUN #3 (December 7, 2011) Air control was open till 4:30 minutes and closed 
at 5 minutes. Burn time was 210 minutes with a category 2 burn rate of 0.86 
kg/hr. The fuel was loaded by 60 seconds and the door was closed 
immediately after. The blower was off the first 30 minutes of the test and On-
Low for the reminder of the test. 
 
RUN #4 (December 8, 2011) Air control was closed at 5 minutes. Burn time 
was 220 minutes with a category 2 burn rate of 0.82 kg/hr. The fuel was loaded 
by 44 seconds and the door was closed at 90 seconds into the test. The blower 
was off the first 30 minutes of the test and On-Low for the reminder of the test. 
 
RUN #5 (December 9, 2011) Air control was closed at 5 minutes. Burn time 
was 220 minutes with a category 2 burn rate of 0.82 kg/hr. The fuel was loaded 
by 44 seconds and the door was closed at 90 seconds into the test. The blower 
was off the first 30 minutes of the test and On-Low for the reminder of the test. 
This test was declared null due to Delta T outside the acceptable range. 

 
RUN #6 (December 12, 2011) Air control was fully open. Burn time was 110 
minutes with a category 4 burn rate of 1.67 kg/hr. The fuel was loaded by 45 
seconds and the door was closed at 90 seconds into the test. The blower was 
off the first 30 minutes of the test and On-Low for the reminder of the test. 
 
RUN #7 (December 13, 2011) Air control was fully open. Burn time was 100 
minutes with a category 4 burn rate of 1.81 kg/hr. The fuel was loaded by 60 
seconds and the door was closed at 90 seconds into the test. The blower was 
off the first 30 minutes of the test and On-Low for the reminder of the test. 
 
RUN #8 (December 14, 2011) Air control was closed. Burn time was 160 
minutes with a category 2 burn rate of 1.13 kg/hr. The fuel was loaded by 60 
seconds and the door was closed at 90 seconds into the test. The blower was 
off for duration of the test run. 
 
 

II.D SUMMARY OF OTHER DATA 
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EMISSIONS 

Run 
Number 

Test 
Date 

Burn Rate 
(kg/hr) 

Emission 
Rate 
(g/hr) 

Adjusted 
Emission Rate 

(g/hr) 

Heating 
Efficiency 
(% LHV) 

2* 12/06/2011 0.90 3.73 5.42 No flue gases 
for 20 minutes  

3 12/07/2011 0.86 2.81 4.29 78.2 
4 12/08/2011 0.82 3.20 4.78 75.4 
5 12/09/2011 1.64 4.05 5.72 N/A 
6 12/12/2011 1.67 1.94 3.15 68.5 
7 12/13/2011 1.81 3.21 4.80 71.9 

8-Fan 
conf. 12/14/2011 1.13 3.80 5.51 75.5 

 
 
WEIGHTED AVERAGE CALCULATION 

Test No. Burn Rate 

(E) 
Average 
Emission 
Rate g/hr 

Heat 
Output 
(Btu/hr) 

Probability 
(K) 

Weighting 
Factor 

(KxE) 

4 0.82 4.78 9887.72 0.2336 0.2632 1.2581 
3 0.86 4.29 10370.05 0.2632 0.5974 2.5628 
6 1.67 3.15 20137.19 0.8310 0.6132 1.9316 
7 1.81 4.80 21825.34 0.8764 0.1690 0.8112 

Totals:  1.6428 6.5637 
Weighted average emission rate:  3.9954** 

* Run Test 2 was omitted on a two for one basis in accordance to EPA Rules 
** Run Test 5 was omitted due to calculated Delta T results falling outside 
acceptable limits 
* *The weighed average is calculated using only the runs 4, 3, 6 and 7 
 
TEST FACILITY CONDITIONS 

Run 

Room 
Temp. 

°F 
before 

Room 
Temp 

°F 
after 

Baro. 
Pres. 
In. Hg 
before 

Baro. 
Pres. 
In. Hg 
after 

R.H.
% 

before 

R.H.
% 

after 

Air 
Vel. 

Ft/min 
before 

Air 
Vel. 

Ft/min 
after 

2 88 84 30.17 30.12 31 31 0 0 
3 83 83 29.97 29.84 28 28 0 0 
4 85 78 29.75 29.95 36 35 0 0 
5 73 86 30.19 30.15 35 35 0 0 
6 66 81 30.42  30.40  39 38 0 0 
7 74 83 30.36 30.34 28 28 0 0 
8 88 82 30.42 30.36 30 29 0 0 
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DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA 

(5G-3) 
Volume 
Sample 

Particulate 
Catch (mg) Run 

No. 

Burn 
Time 
(min) 

Velocity 
(ft/sec) 

Volumetric 
Flow Rate 
(dscf/min) 

Total 
Temp. 
(oR) 1 2 1 2 

2 200 6.65 131.53 540.25 21.073 18.288 10.0 8.6 
3 210 7.36 143.32 544.64 24.758 23.814 8.3 7.6 
4 220 7.94 154.35 544.41 25.708 24.883 8.7 8.8 
5 110 7.93 144.79 585.86 12.267 12.366 N/A N/A 
6 110 7.79 144.20 582.25 12.223  12.749 2.5 3.1 
7 100 8.17 149.97 586.53 11.540 11.957 4.1 4.3 
8 160 7.22 142.27 546.92 19.936 20.018 9.1 8.7 

 
 
 
DILUTION TUNNEL DUAL TRAIN PRECISION 

Sample Ratios Total Emissions (g) Run No. 
Train 1 Train 2 Train 1 Train 2 

% 
Deviation 

2 1247.889 1437.893 12.48 12.37 0.38 
3 1215.15 1263.28  10.086 9.601 2.04 
4 1320.297  1364.085  11.487 12.004 1.83 
5 1298.358 1288.027 N/A N/A N/A 
6 1296.96  1243.48 3.24 3.86 7.17 
7 1298.81 1253.56 5.325 5.390 0.5 
8 1141.30 1136.64 10.386 9.889 2.03 

*= As described in Method 5G-3 section 16.2.5 
 
 
 
 
GENERAL SUMMARY OF RESULTS 

Run No. 
Burn Rate 

(kg/hr) 

Change In 
Surface 

Temp (oF) 

Initial Draft 
(in/H2O) 

Run Time 
(min) 

Average 
Draft 

(in/H2O) 
2 0.90 -22.9 -0.038 200 -0.040 
3 0.86 -55.3 -0.055 210 -0.043 
4 0.82 -68.54 -0.045 220 -0.045 
5 1.64 -173.2 -0.090 110 -0.080 
6 1.67 -113.6 -0.095 110 -0.078 
7 1.81 -85.22 -0.080 100 -0.082 
8 1.13 -28.02 -0.075 160 -0.054 
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III. PROCESS DESCRIPTION 
   
III.A TEST SET-UP DESCRIPTON 
   

A standard 8” diameter single wall pipe and insulated chimney system was 
installed to 15’ above the scale level.  The unit controls were set to the lowest 
setting during the test. 

 
 
  

 
IV. SAMPLING SYSTEMS 

 
IV.A. SAMPLING LOCATIONS 
 

Particulate samples are collected from the dilution tunnel at a point 20 feet 
from the tunnel entrance. The tunnel has two elbows and two mixing baffles in 
the system ahead of the sampling section.  (See Figure 3) The sampling 
section is a continuous 13 foot section of 6 inch diameter pipe straight over its 
entire length. Tunnel velocity pressure is determined by a standard Pitot tube 
located 60 inches from the beginning of the sampling section. The dry bulb 
thermocouple is located six inches downstream from the Pitot tube. Tunnel 
samplers are located 60 inches downstream of the Pitot tube and 36 inches 
upstream from the end of this section.  (See Figure 1) 
 
Stack gas samples are collected from the steel chimney section 8 feet ± 6 
inches above the scale platform.  (See Figure 2) 
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IV.A.(1)  DILUTION TUNNEL 
 



Client: Stove Builder International  Date: March 12, 2012 
Project No. G100517524  Page 10 of 14 

 

 
IV.B. OPERATIONAL DRAWINGS 

 
IV.B.(1) STACK GAS SAMPLE TRAIN 

 
 

 

IV.B. OPERATIONAL DRAWINGS 
 
IV.B.(1).  STACK GAS SAMPLE TRAI 
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IV.B.(2).     DILUTION TUNNEL SAMPLE SYSTEMS 

Figure 3
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V. SAMPLING METHODS 
 
V.A.  PARTICULATE SAMPLING 
 

Particulates were sampled in strict accordance with EPA Method 5G-3.  This 
method uses two identical sampling systems with 47-mm diameter filters.  The 
dryers used in the sample systems are filled with “Drierite” before each test 
run. 

 
VI. QUALITY ASSURANCE 

 
VI.A. INSTRUMENT CALIBRATION 
 
VI.A. (1). DRY GAS METERS 
 

At the conclusion of each test program the dry gas meters are checked 
against our standard dry gas meter. Three runs are made on each dry gas 
meter used during the test program.  The average calibration factors obtained 
are then compared with the six-month calibration factor and, if within 5%, the 
six-month factor is used to calculate standard volumes.  Results of this 
calibration are contained in Appendix D. 
 
An integral part of the post test calibration procedure is a leak check of the 
pressure side by plugging the system exhaust and pressurizing the system to 
10” W.C.  The system is judged to be leak free if it retains the pressure for at 
least 10 minutes. 
 
The standard dry gas meter is calibrated annually by an accredited laboratory 
certified ISO 17025.  The process involves sampling the train operation for 1 
cubic foot of volume.  With readings made to .001 ft3, the resolution is .1%, 
giving an accuracy higher than the ±2% required by the standard. 
 

VI.A.(2). STACK SAMPLE ROTAMETER 
 

The stack sample rotometer is checked by running three tests at each flow 
rate used during the test program.  The flow rate is checked by running the 
rotometer in series with one of the dry gas meters for 10 minutes with the 
rotometer at a constant setting.  The dry gas meter volume measured is then 
corrected to standard temperature and pressure conditions.  The flow rate 
determined is then used to calculate actual sampled volumes. 
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VI.A.(3). GAS ANALYZERS 
 

The continuous analyzers are zeroed and spanned before each test with 
appropriate gases.  A mid-scale multi-component calibration gas is then 
analyzed (values are recorded).  At the conclusion of a test, the instruments 
are checked again with zero, span and calibration gases (values are recorded 
only).  The drift in each meter is then calculated and must not exceed 5% of 
the scale used for the test. 
 
At the conclusion of each unit test program, a five-point calibration check is 
made.  This calibration check must meet accuracy requirements of the applic-
able standards.  Consistent deviations between analyzer readings and 
calibration gas concentrations are used to correct data before computer 
processing.  Data is also corrected for interferences as prescribed by the 
instrument manufacturer’s instructions.   
 

VI.B. TEST METHOD PROCEDURES 
 

VI.B.(1). LEAK CHECK PROCEDURES 
 

Before and after each test, each sample train is tested for leaks.  Leakage 
rates are measured and must not exceed 0.02 CFM or 4% of the sampling 
rate.  Leak checks are performed checking the entire sampling train, not just 
the dry gas meters.  Pre-test and post-test leak checks are conducted with a 
vacuum of 10 inches of mercury.  Vacuum is monitored during each test and 
the highest vacuum reached is then used for the post test vacuum value.  If 
leakage limits are not met, the test run is rejected.  During, these tests the 
vacuum was typically less than 2 inches of mercury.  Thus, leakage rates 
reported are expected to be much higher than actual leakage during the tests. 
 

VI.B.(2). TUNNEL VELOCITY/FLOW MEASUREMENT 
 

The tunnel velocity is calculated from a center point Pitot tube signal multiplied 
by an adjustment factor. This factor is determined by a traverse of the tunnel 
as prescribed in EPA Method 1.  Final tunnel velocities and flow rates are 
calculated from EPA Method 2, Equation 6.9 and 6.10.  (Tunnel cross 
sectional area is the average from both lines of traverse.) 
 
Pitot tubes are cleaned before each test and leak checks are conducted after 
each test. 
 

VI.B.(3). PM SAMPLING PROPORTIONALITY (5G-3) 
Proportionality was calculated in accordance with EPA Method 5G-3.  The 
data and results are included in Appendix C. 
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VII. CONCLUSION 
 

These tests demonstrate that this unit is an affected facility under the definition 
given in the regulation.  The weighted average emission rate of 3.9954 g/hr that 
meets the requirements.  

 
VII.A RESULTS AND OBSERVATIONS 
 

The Model S244 Wood Room Heater has been found to be in compliance with 
the applicable performance and construction requirements of the following 
criteria: EPA Method 28 “Certification and auditing of wood heaters” and Method 
5G-3 “Determination of Particulate Matter Emissions from Wood Heaters.” 

 
 
 
INTERTEK TESTING SERVICES NA  
 
 
 
 
                       

                             
Reported by: _____________  
   Florin Anghel, 
 Testing Engineer 
 
 
 
 

  
Reviewed by:_______________ 
 Bruce S. Davis, 
 Project Engineer 
  
  
 





























































































































































































































































































 

22887 NE Townsend Way 
Fairview Oregon, 97024 
 
Telephone: 503-676-2311 
Facsimile: 503-676-2350 
www.intertek.com 
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This report is for the exclusive use of Intertek’s Client and is provided pursuant to the agreement between Intertek and its Client. Intertek’s responsibility and liability are limited to the terms 
and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use 
of this report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or 
advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test results in this report are relevant only the sample tested.  This 
report by itself does not imply that the material, product or service is or has ever been under an Intertek certification program. 

 

 

 

Intertek Testing Services NA, Inc.   SD 12.1.2 (11/11/10) Informative 

September 13, 2012 Letter Report No. 100709683PRT-001 
 Project No. G100709683 
 
Pierre Pleau Ph: 418-527-3060 
Stove Builders International Inc.  
250 Rue de Copenhague email:ppleau@sbi-international.com 
St-Augustine-de-Desmaures QC G3A 2H3 
 
Subject: Comparative evaluation of six wood burning stoves designed after the 1.3 Series 
 
Dear Mr. Pleau, 
 
This letter represents the results of an evaluation on stove models Century S244, Century S245, Drolet Pyropak, 
Drolet Rocket, Enerzone Solution 1.3, and the Osburn 900.   
 
This investigation was authorized by Quote number 500393418 dated July 11, 2012.  Design drawings were 
received on September 11, 2012 and evaluated on September 12, 2012 at the Portland Oregon facility. 
 
Six stove models share similar features and are designed after an EPA certified room Heater Model Series 1.3. 
 
Design drawings were evaluated to determine similarities of the six units in overall size, shape, combustion air 
controls and fire box insulation.  Drawings show internal fire box size to be the same at 10 3/16” deep, 8 ¼” high, 
and 18” wide.  All appliances share a 6” flue collar and have the same primary air intake controls.  Fire box 
insulation such as refractory appears to be the same in shape, size, and location.  Insulation in the baffle also is 
similar in all units by location, shape, and size.  In three appliances, the Century S244, Drolet Pyropak, and the 
Drolet Rocket there is a 1.5 inch high step in the fire box top.  Distance from the top front edge of the baffle to the 
bottom of the top plate is the same in all six units, while area above the baffle is increased by this step.  Other 
differences noted were cosmetic with the use of ash pans, legs, and pedestals on different models.   Secondary 
air used as an emissions control devise is the same in all six appliances in location and design.  All external 
shielding appeared to be similar on the six models.   
 
This letter report completes our evaluation of the six stove models. 

If there are any questions regarding the results contained in this report, or any of the other services offered by 
Intertek, please do not hesitate to contact the undersigned. 

Please note, this Letter Report does not represent authorization for the use of any Intertek certification marks. 
 
Completed by: Bruce S Davis  Reviewed by: Jared Sorenson 
Title: Project Engineer  Title: Senior Associate Engineer/Team Leader 
 
 
Signature: 

 
  Signature 

 

 
 




