
 

TEST REPORT 

SCOPE: EMISSIONS, EFFICIENCY AND OUTPUT 

FUEL: PELLET 

TEST STANDARD: EPA 

MODEL: OSBURN 7000 PELLET STOVE 

 

Notice to reader: Our Osburn 7000 pellet stove was tested as 
part of our Series 65 engine. Therefore, the Series 65 is 

referenced throughout the attached test report. 
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REPORT NUMBER: 101628179MTL-001
REPORT DATE: June 27, 2014 

EVALUATION CENTER
Intertek Testing Services NA Inc. 

1829, 32nd Avenue 
Lachine, Québec 

H8T 3J1

RENDERED TO

Stove Builder International Inc 

250 Rue de Copenhague 

St-Augustin-de-Desmaures, QC  

G3A 2H3

PRODUCT EVALUATED:  
Series 65 Pellet Stove  

Report of Series 65 Pellet stoves 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 conducted testing for Stove Builder 
International Inc, on Series 65 Pellet Stove, to evaluate all applicable 
performance requirements included in EPA Method 28 “Certification and auditing 
of wood heaters” and Method 5G “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 under 40 CGR 60 SUBPART AAA, NSPS for Residential Wood 
Heaters.  This evaluation was conducted from May 20, 2014 to May 22, 2014.   

I.B LABORATORY 

The test on the Series 65 Pellet Stove was conducted at the SBI Laboratory 
located at 250 Rue de Copenhague,  St-Augustin-de-Desmaures QC. G3A 2H3.   
The laboratory’s elevation is 213 feet above sea level.  The test was conducted 
by Claude Pelland, P.Eng. 

I.C DESCRIPTION OF UNIT 

The Series 65 is a freestanding and automatically fed Pellet Stove constructed of 
carbon HR and CR steel .  The outer dimensions are 33 3/8-inches deep, 40 
15/16-inches high, and 24 5/8-inches wide.  The unit has a front door with a 
viewing glass and a hopper to store the pellet.   
  (See product drawings.).  See also components description in Appendix H. 

The Series 65 comprises Model “Eco-65”,  “Euromax”, “Osburn 7000” which all 
suffer minor aesthetic differences. 

   
 Proprietary drawings and manufacturing methods are on file at Intertek in 

Lachine,  Quebec. 

 Tests were conducted using the Euromax unit as a reference representative of 
the series 65. 
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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.  SUMMARY 

II.A PRETEST INFORMATION 

A sample was submitted to Intertek directly from the client. The sample was not 
independently selected for testing.  The test unit was handed to the Intertek 
representative at SBI laboratory located in St-Augustin-de-Desmaures, Quebec  
on May 20, 2014.  The unit was inspected upon presentation on testing site and 
found to be in good condition.  The unit was set up following the manufacturer's 
instructions without difficulty. 

Following assembly, the unit was placed on the test stand and instrumented with 
thermocouples in the specified locations.  Prior to beginning the emissions tests 
program,  the unit was operated for a minimum of 10 hours at high-to-medium 
burn rates to break-in the stove.  The unit was found to be operating satisfactory 
during this break-in.  The 10 plus hours of pre-burning were conducted during 
several consecutive R & D runs performed by the manufacturer immediately 
preceding the dates of the testing reflected in this report. The fuel used for the 
break-in process was wood pellet of premium grade made by LG inc. Proofs of 
burning are reproduced in appendix C of this report. 

Following the pre-burn break-in process the unit was allowed to cool.  The unit's 
chimney system and laboratory dilution tunnels were cleaned using standard wire 
brush chimney cleaning equipment.  On May 20th, 2014 the unit was set-up for 
testing. 
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II.B  INFORMATION LOG 

TEST STANDARD  

From May 20th, 2014 through to May 21st, 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. 

II.C SUMMARY OF TEST RESULTS 

RUN #1 (May 20
th

, 2014) Primary air ventilation  system was powered  at 0V, Exhaust fan at 

55V Blower  at 40V  and control board was set at speed 1 of 6.  Burn time was 120 minutes  Rate 

was 0.60Kg/h.  This test led to a 1.65 g/h Adjusted Emission Rate.  System so set reached a 

category I 

RUN #2 (May 20
th

, 2014) Primary air ventilation  system was powered  at 0V, Exhaust fan at 

64V Blower  at 55V  and control board was set at speed 2 of 6.  Burn time was 120 minutes  Rate 

was 1.05Kg/h.  This test led to a 2.96 g/h Adjusted Emission Rate.  System so set reached a 

category II 

RUN #3 (May 21
st
, 2014) ) Primary air ventilation  system was powered  at 85V, Exhaust fan at 

66V Blower  at 90V  and control board was set at speed 4 of 6.  Burn time was 120 minutes  Rate 

was 1.77Kg/h.  This test led to a 2.28 g/h Adjusted Emission Rate.  System so set reached a 

category III 

RUN #4 (May 21
st
, 2014) ) Primary air ventilation  system was powered  at 120V, Exhaust fan 

at 120V Blower  at 120V  and control board was set at speed 6 of 6.  Burn time was 120 minutes  

Rate was 2.83Kg/h.  This test led to a 2.65 g/h Adjusted Emission Rate.  System so set reached a 

category IV 

II.D SUMMARY OF OTHER DATA 

Operation of the unit to achieve the various burn rates was performed as per the above 
testing protocol which was communicated by client prior to starting the test program.  It 
was as follows: 
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Four runs were performed on this program.  Program was planned to start on May 19,  
2014 and beginning of it was delayed to May 20, 2014. 

EMISSIONS: 

Run 
Number Test Date Burn Rate   Adjusted Heating Heating 

    (kg/hr) Emission Rate Emission Efficiency Efficiency 

  dd-mm-yyyy   (g/hr) Rate (g/hr) (% HHV) (% LHV) 

1 20-05-2014 0.596 0.890 1.653 73.9 79.9 

2 20-05-2014 1.052 1.799 2.964 67.9 73.4 

3 21-05-2014 1.771 1.310 2.277 66.4 71.8 

4 21-05-2014 2.827 1.571 2.647 69.0 74.5 

WEIGHTED AVERAGE CALCULATION 

    (E)             

    Ave.   Heat   (K)     

  Burn Emission   Output   Weighting     

Test 
No. Rate 

Rate 
g/hr (OHE) (BTU/HR) Prob. Factor (KxE)  

1 0.596 1.653   7186.69  0.0989  0.4091  0.6763  0.00  

2 1.052 2.964   12685.23  0.4091  0.7657  2.2695  0.00  

3 1.771 2.277   21355.07  0.8646  0.5714  1.3011  0.00  

4 2.827 2.647   34088.53  0.9805  0.1354  0.3585  0.00  

             

4       0.00          

            1.88166 4.6054  0.00  

  Weighted average emissions rate:       2.4475   

  Weighted Average OHE      0.00    
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TEST FACILITY CONDITIONS 

  Room Barometric Relative Air Velocity 

  Temperature pressure humidity   

Run Before After Before After Before After Before After 

Number (F) (F) (in.Hg) (in.Hg) (%) (%) (ft/min) (ft/min) 

1 75 76 30.09 30.06 61 60 <50 <50 

2 78 78 30.06 30.06 62 60 <50 <50 

3 76 76 30.03 30.03 74 60 <50 <50 

4 74 73 30.03 30.03 74 60 <50 <50 

DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA 
(5G-3) 

Average dilution tunnel measurements Sample Data 

Run Burn Velocity Volumetric Total 
Volume 
sampled Particulate catch

Number Rate Flow Rate Temperatures (DSCF) (mg) 

  (Min) (Ft/sec) (dscf/min) (oR) 1 2 1 2 

1 120 7.25 140.99 548 19.27 17.63 2.2 1.7 

2 120 7.25 137.14 564 18.54 16.69 4.0 3.7 

3 120 7.30 136.17 571 19.08 17.70 3.1 2.8 

4 120 7.33 131.84 592 19.29 17.91 4.0 3.4 
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Filters and probe weight history can be found in appendix I 

DILUTION TUNNEL DUAL TRAIN PRECISION 

Run Sample Ratio Total Emission (g) 
% Deviation 
or 7.5% of 
7.5 grams* Number Train 1 Train 2 Train 1 Train 2 % Deviation 

1 878.22 959.73 1.932 1.632 7.01% 3.09% 

2 887.60 985.81 3.550 3.648 1.12% 0.88% 

3 856.30 923.36 2.655 2.585 1.09% 0.66% 

4 820.03 883.29 3.280 3.003 3.66% 2.58% 

*= As described in Method 5G-3 section 16.2.5 

GENERAL SUMMARY OF RESULTS 

Run Burn Average Change in Initial average Run 

Number Rate Surface surface Draft Draft Time 

  (kg/hr) Temperature Temperature (in. H2O) (in. H2O) (min) 

    (F) (F)       

1 0.596 245 11.9 0.020 0.020 120 

2 1.052 296 -11.3 0.018 0.018 120 

3 1.771 317 1.7 0.020 0.020 120 

4 2.827 426 13.0 0.023 0.023 120 
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III. PROCESS DESCRIPTION 
   
III.A TEST SET-UP DESCRIPTON 
   

A standard4” diameter pellet type L vent was installed to 15’ above floor level.  
The unit controls were set in accordance with the manufacturer’s instruction to 
achieve the targeted burn-rate  during the test. 

III.B AIR SUPPLY SYSTEM 

Combustion air enters at the back  of the stove through an opening at the middle 
bottom of the firebox. This air is automatically controlled by an electronic board 
and a blower which covers the inlet hole. All gases exit through the 4” dia. flue
 .
  

IV. SAMPLING SYSTEMS 

IV.A. SAMPLING LOCATIONS 

Particulate samples are collected from the dilution tunnel at a point 23 feet 
from the tunnel entrance. The tunnel has two elbows and two mixing baffles in 
the system ahead of the sampling section.  The first 10 feet of the sampling 
section is a 10 inches diameter pipe and the remaining is made of an 8 inches 
diameter pipe. Tunnel velocity pressure is determined by a standard Pitot tube 
located 48 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 48 inches downstream of the Pitot tube and 36 inches 
upstream from the end of this section.   

Stack gas samples are collected from the chimney section 8 feet ± 6 inches 
above the scale platform.  (See Figure 1) 
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IV.A.(1)  DILUTION TUNNEL 
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IV.B.(2).     DILUTION TUNNEL SAMPLE SYSTEMS 
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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 Gelman A/E 61631 binder 
free, 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 beginning and conclusion of the test program, the dry gas meters were 
checked against a calibrated and traceable standard reference dry gas meter. 
Three runs were 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 external recognized 
calibration agency  

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 5 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, there 
was typically no vacuum   

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. 
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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. 

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 2.45 g/hr has 
been achieved. 

VII.A RESULTS AND OBSERVATIONS 

The Series 65 Pellet Stove 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 
Determination of particulate matter emissions from wood heaters.” 

INTERTEK TESTING SERVICES NA  

Reported by: _____________________  
  
 Claude Pelland, P.Eng. 

Project Engineer 

Reviewed by: 
 Bruce Davis 
 Associate Engineer 
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Thermal Metering System Calibration

Y factor for Method 5G sampling 

Previous Calibration Comparision

Manufacturer: American Meter Company Date 2013-10-04 Acceptable

Model: DTM-200A Deviation (5%) Deviation

Serial Number: 90R054300 y Factor 1.002 0.0501 0.003

Acceptance Acceptable

Average Gas 

Meter y Factor Current Calibration

0.999 Acceptable y Deviation 0.050

Calibration Date: 05-05-14 Maximum y Deviation 0.004

Calibrated by: Claude Paré

Calibration Frequency: 6-month

Next Calibration Due: 11-03-14 Acceptance Acceptable

Instrument Range: 1.000 cfm

Standard Temp.: 68.1 oF Reference Standard *

Standard Press.: 29.92 "Hg Standard Model Standard Test Meter

Barometric Press.: 29.65 "Hg Calibrator S/N 07J264834

Signature/Date: 2014-05-05 Calib. Date 26-août-13

Calib. Value 0.9920 y factor (ref)

Calibration Parameters Run 1 Run 2 Run 3

Vacuum ("Hg) 0.00 0.00 0.00

dH ("H2O) 0.00 0.00 0.00

Initial Reference Meter 75.300 81.400 89.700

Final Reference Meter 80.975 89.003 94.831

Initial DGM 705.716 711.799 720.134

Final DGM 711.331 719.372 725.248

Temp. Ref. Meter (°F), Tr 68.8 69.9 70.3

Temperature DGM (°F), Td 69.1 70.8 71.5

Time (Minutes) 93.0 48.0 58.8

Net Volume Ref. Meter, Vr 5.675 7.603 5.131

Net Volume DGM, Vd 5.615 7.573 5.114

Gas Meter y Factor  = 1.003 0.998 0.997

Gas Meter y Factor Deviation (from avg.) 0.004 0.002 0.002

Orifice dH@ 0.00 0.00 0.00

Orifice dH@ Deviation (from avg.) 0.000 0.000 0.000

where: 0.060376344

1.  Deviation = |Average value for all runs - current run value|

2.  y = [Vr x (y factor (ref)) x (Pb) x (Td + 460) / [Vd x (Pb + (dH / 13.6)) x (Tr + 460]

3.  dH@ = 0.0317 x dH / (Pb (Td + 460)) x [ (Tr + 460) x time) / Vr ]^2

*  Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272

SBI-046_05-2014.xls
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Thermal Metering System Calibration

Y factor for Method 5G sampling 

Previous Calibration Comparision

Manufacturer: American Meter Company Date 2013-10-04 Acceptable

Model: DTM-200A Deviation (5%) Deviation

Serial Number: 98Z332226 y Factor 0.994 0.0497 0.002

Acceptance Acceptable

Average Gas 

Meter y Factor Current Calibration

0.996 Acceptable y Deviation 0.050

Calibration Date: 05-05-14 Maximum y Deviation 0.001

Calibrated by: Claude Paré

Calibration Frequency: 6-month

Next Calibration Due: 11-03-14 Acceptance Acceptable

Instrument Range: 1.000 cfm

Standard Temp.: 70.2 oF Reference Standard *

Standard Press.: 29.92 "Hg Standard Model Standard Test Meter

Barometric Press.: 29.65 "Hg Calibrator S/N 07J264834

Signature/Date: 2014-05-05 Calib. Date 26-août-13

Calib. Value 0.9920 y factor (ref)

Calibration Parameters Run 1 Run 2 Run 3

Vacuum ("Hg) 0.00 0.00 0.00

dH ("H2O) 0.00 0.00 0.00

Initial Reference Meter 95.600 101.800 107.900

Final Reference Meter 101.364 107.303 113.050

Initial DGM 429.799 436.037 442.165

Final DGM 435.541 441.526 447.300

Temp. Ref. Meter (°F), Tr 71.1 72.1 72.3

Temperature DGM (°F), Td 71.3 72.6 73.3

Time (Minutes) 96.0 29.0 19.0

Net Volume Ref. Meter, Vr 5.764 5.503 5.150

Net Volume DGM, Vd 5.742 5.489 5.135

Gas Meter y Factor  = 0.996 0.995 0.997

Gas Meter y Factor Deviation (from avg.) 0.000 0.001 0.001

Orifice dH@ 0.00 0.00 0.00

Orifice dH@ Deviation (from avg.) 0.000 0.000 0.000

where: 0.0598125

1.  Deviation = |Average value for all runs - current run value|

2.  y = [Vr x (y factor (ref)) x (Pb) x (Td + 460) / [Vd x (Pb + (dH / 13.6)) x (Tr + 460]

3.  dH@ = 0.0317 x dH / (Pb (Td + 460)) x [ (Tr + 460) x time) / Vr ]^2

*  Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272

SBI-047_05-2014.xls
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Intertek Page 1 of 1

Thermal Metering System Calibration

Y factor for Method 5G sampling 

Previous Calibration Comparision

Manufacturer: American Meter Company Date 2014-05-05 Acceptable

Model: DTM-200A Deviation (5%) Deviation

Serial Number: 98Z332226 y Factor 0.999 0.04995 0.002

Acceptance Acceptable

Average Gas 

Meter y Factor Current Calibration

0.997 Acceptable y Deviation 0.050

Calibration Date: 05-23-14 Maximum y Deviation 0.003

Calibrated by:

Calibration Frequency: 6-months

Next Calibration Due: 05-11-2014 Acceptance Acceptable

Instrument Range: 1.000 cfm

Standard Temp.: 77 oF Reference Standard *

Standard Press.: 29.92 "Hg Standard Model Standard Test Meter

Barometric Press.: 29.93 "Hg Calibrator S/N 07J264834

Signature/Date: 2014-05-23 Calib. Date 26-août-13

Calib. Value 0.9920 y factor (ref)

Calibration Parameters Run 1 Run 2 Run 3

Vacuum ("Hg) 0.00 0.00 0.00

dH ("H2O) 0.00 0.00 0.00

Initial Reference Meter 113.610 118.610 124.910

Final Reference Meter 118.610 124.910 133.910

Initial DGM 581.010 586.006 592.261

Final DGM 586.006 592.261 601.211

Temp. Ref. Meter (°F), Tr 71.8 72.6 72.8

Temperature DGM (°F), Td 72.1 72.4 72.9

Time (Minutes) 35.7 37.8 54.9

Net Volume Ref. Meter, Vr 5.000 6.300 9.000

Net Volume DGM, Vd 4.996 6.255 8.95

Gas Meter y Factor  = 0.993 0.999 0.998

Gas Meter y Factor Deviation (from avg.) 0.003 0.002 0.001

Orifice dH@ 0.00 0.00 0.00

Orifice dH@ Deviation (from avg.) 0.000 0.000 0.000

where: 0.139943978

1.  Deviation = |Average value for all runs - current run value|

2.  y = [Vr x (y factor (ref)) x (Pb) x (Td + 460) / [Vd x (Pb + (dH / 13.6)) x (Tr + 460]

3.  dH@ = 0.0317 x dH / (Pb (Td + 460)) x [ (Tr + 460) x time) / Vr ]^2

*  Reference calibration is traceable to NIST through NIST Test # 40674, Kimble ASTM E1272

Vincent Pelletier

SBI-047_02-2014










































































































