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Affidavit
PFS-TECO was contracted by Thelin Hearth Products to provide testing services for the
Echo-Comstock II Pellet-Fired Room Heater per ASTM E2779, Determining PM 
Emissions from Pellet Heaters.  All testing and associated procedures were conducted at 
PFS-TECO’s Portland Laboratory on 2/10/2020. PFS-TECO’s Portland Laboratory is 
located at 11785 SE Highway 212 – Suite 305, Clackamas, Oregon 97015. Testing 
procedures followed ASTM E2779. Particulate sampling was performed per ASTM 
E2515, Standard Test Method for Determination of Particulate Matter Emissions 
Collected by a Dilution Tunnel.

PFS-TECO is accredited by the U.S. Environmental Protection Agency for the certification 
and auditing of wood heaters pursuant to subpart AAA of 40 CFR Part 60, New Source 
Performance Standards for Residential Wood Heaters and subpart QQQQ of 40 CFR 
Part 60, Standards of Performance for New Hydronic Heaters and Forced Air Furnaces,
Methods 28R, 28WHH, 28 WHH-PTS, and all methods listed in Sections 60.534 and 
60.5476. PFS-TECO holds EPA Accreditation Certificate Numbers 4 and 4M (mobile). 
PFS-TECO is accredited by IAS to ISO 17020:2012 “Criteria for Bodies Performing 
Inspections”, and ISO 17025:2005 “Requirements for Testing Laboratories.” PFS-TECO 
is also accredited by Standards Council of Canada to ISO 17065:2012 “Requirements for 
Bodies Operating Product Certification Systems.”

The following people were associated with the testing, analysis and report writing
associated with this project.

Sebastian Button, Laboratory Supervisor

S Button
New Stamp
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Introduction
Thelin Hearth Products of Carson City, NV, contracted with PFS-TECO to perform EPA 
certification testing on the Echo-Comstock II Pellet-Fired Room Heater. All testing was 
performed at PFS-TECO’s Portland Laboratory. Testing was performed by Mr. Sebastian 
Button.

Notes
• Prior to start of testing, 50 hours of conditioning was performed per ASTM E2779
• Prior to start of testing, the dilution tunnel was cleaned with a steel brush.
• Front filters were changed on sample train A at one hour after the test began.
• A single, integrated test run, in accordance with ASTM E2779 was performed:

o 1 Hour at Maximum Burn Setting
o 2 Hours at Medium Burn Setting
o 3 Hours at Minimum Burn Setting
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Pellet Heater Identification and Testing
• Appliance Tested: Echo-Comstock II
• Serial Number:  SN 16049; PFS Tracking Number 0062
• Manufacturer: Thelin Hearth Products
• Catalyst: No
• Heat exchange blower: Integral
• Type: Pellet Stove
• Style: Free Standing
• Date Received:  Thursday, February 06, 2020
• Testing Period – Start: Monday, February 10, 2020 Finish:  Monday, 

February 10, 2020
• Test Location: PFS-TECO Portland Laboratory, 11785 SE HWY 212 - Suite 

305, Clackamas, OR 97015
• Elevation: ≈131 Feet above sea level
• Test Technician(s): Sebastian Button
• Observers:  None
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Test Procedures and Equipment
All Sampling and analytical procedures were performed by Sebastian Button.  All 
procedures used are directly from ASTM E2779 and ASTM E2515.  See the list below for 
equipment used.  See Appendix C submitted with this report for calibration data.
Equipment List:

Equipment ID# Equipment Description

041 Rice Lake 3'x3' floor scale w/digital weight indicator

053 APEX XC-60 Digital Emissions Sampling Box A

054 APEX XC-60 Digital Emissions Sampling Box B

057 California Analytical ZRE CO2/CO/O2 IR ANALYZER

064 Digital Barometer

107 Sartorius Analytical Balance

109A/B Troemner 100mg/200mg Audit Weights

051 10 lb audit weight

095 Anemometer

111 Microtector

SA17187 Gas Analyzer Calibration Span Gas

CC170624 Gas Analyzer Calibration Mid Gas
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Results
The integrated test run emission rate for test Run 1 was measured to be 0.88 g/hr with a 
Higher Heating Values efficiency of 75.0% and a CO emission rate of 0.15 g/min. The 
calculated first hour particulate emission rate was 0.61 g/hr. The Thelin Hearth Products 
Model Echo-Comstock II Pellet-Fired Room Heater meets the 2020 PM emission 
standard of ≤ 2.0 g/hr per CFR 40 part 60, §60.532 (b).

Detailed individual run data can be found in Appendix A submitted with this report.

Summary Table
EPA Application Table

Run 
Number Date

Segments Run 
Time 
(min)

Heat 
Output 

(BTU/hr)

1st Hr 
Emissions 

(g/hr)

Integrated 
Total 
(g/hr)

CO 
Emissions 

(g/min)

Overall 
CO 

Emissions 
(g/min)

Heating 
Efficiency 
(%HHV)

Overall 
Heating 

Efficiency 
(%HHV)

Setting BR

1 2/10/2020

H 1.86 60 26783

0.61 0.88

0.03

0.15

74.6%

75.0%
M 1.57 120 22845 0.13 75.3%
L 1.16 180 16754 0.20 74.5%

OA 1.42 360 20505 0.15 75.0%
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Test Run Narrative 
Run 1

Run 1 was performed on 2/10/2020 as an attempted integrated test run per ASTM E2779. 
The overall test duration was 360 minutes. The particulate emissions rate for the 
integrated test run was 0.88 g/hr.  The run had an overall HHV efficiency of 75.0%.  The 
train A front filter was changed at 1 hr.  All test results were appropriate and valid and the 
burn rate requirement for the integrated test run were achieved.  There were no anomalies 
and all criteria were met.

Test Conditions Summary
Testing conditions for all runs fell within allowable specifications of ASTM E2779 and
ASTM E2515. A summary of facility conditions, fuel burned, and run times is listed below.

Runs
Ambient (°F) Relative 

Humidity (%)
Average 

Barometric 
Pressure 
(In. Hg.)

Preburn 
Fuel 

Weight 
(lbs)

Test Fuel 
Weight 

(lbs)

Test Fuel 
Moisture 

(%DB)

Test Run 
Time 
(Min)

Pre Post Pre Post

1 64 67 39.7 32.2 30.30 4.2 19.2 2.54 360

Appliance Operation and Test Settings
The appliance was operated according to procedures as described in the Operations 
Manual, found in Appendix B submitted with this report.  Detailed run information can be 
found in Appendix A submitted with this report.

Settings & Run Notes

Pre-Burn Test Run

Run 1 “Hi,” Feed trim 
Max

High Segment: “Hi,” Feed trim Max
Medium Segment: “Med,” Feed trim Max
Low Segment: “Lo,” Feed trim Max
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Appliance Description
Model(s): Echo-Comstock II

Additional Models Discussion: None

Appliance Type: Pellet-Fired Room Heater

Air Introduction System: Air enters the burn chamber by being pulled though the firepot, 

via the exhaust blower, see air flow diagram in Appendix D.

Combustion Control: Feed rate is electronically controlled via user-selectable controls.

Baffles: N/A

Flue Outlet: 3-inch exhaust outlet located on the bottom/rear of the appliance.

Appliance Dimensions

Echo-Comstock II Dimensions
Height Width Depth Firebox 

Volume Weight

29.5” 27” 25.5” N/A – Pellet 
Stove 250 lbs

Appliance design drawings can be found in Appendix D submitted with the CBI copy of 
this report.
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Appliance Front

Appliance Left
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Appliance Right

Appliance Rear
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Test Fuel Properties

Test fuel used was Bear Mountain Wood Pellet Fuel, a PFI Certified Premium Pellet Brand.  A sample of 
pellets was sent to Twin Ports Testing for analysis, see report below.
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Pellet Fuel Analysis
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Sampling Locations and Descriptions
Sample ports are located 16.5 feet downstream from any disturbances and 1 foot 
upstream from any disturbances.  Flow rate traverse data was collected 12 feet 
downstream from any disturbances and 5.5 feet upstream from any disturbances. (See
below).

Sample Points
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Sampling Methods
ASTM E2515 was used in collecting particulate samples. The dilution tunnel is 6 inches 
in diameter. All sampling conditions per ASTM E2515 were followed.  No alternate 
procedures were used.

Analytical Methods Description
All sample recovery and analysis procedures followed ASTM E2515 procedures.  At the 
end of each test run, filters, O-Rings and probes were removed from their housings, 
dessicated for a minimum of 24 hours, and then weighed at 6 hour intervals to a 
constant weight per ASTM E2515-11 Section 10. 

Calibration, Quality Control and Assurances
Calibration procedures and results were conducted per EPA Method 28R, ASTM E2515-
11 and ASTM E2780-10.  Test method quality control procedures (leak checks, volume 
meter checks, stratification checks, proportionality results) followed the procedures 
outlined.

Appliance Sealing and Storage
Upon completion of testing, the appliance was secured with metal strapping and the seal 
below was applied, the appliance was then returned to the manufacturer’s location at: 63 
Lexalt Drive, Carson City, NV 89706 for archival.

Sealing Label
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Sealed Unit
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List of Appendices
The following appendices have been submitted electronically in conjunction with this 
report:
Appendix A – Test Run Data, Technician Notes, and Sample Analysis
Appendix B – Labels and Manuals
Appendix C – Equipment Calibration Records
Appendix D – Design Drawings (CBI Report Only)
Appendix E – Manufacturer QAP (CBI Report Only)





Meter Manufacturer:
Model:

Lab ID #:
Serial #:

Calibration Date:
Calibration Expiration:
Barometric Pressure: 29.93 in. Hg

Manufacturer: Apex Date 6/14/2019
Model: SK25DA γ Factor: 0.999

Lab ID#: 47 Allowable Deviation (±5%): 0.04995
Serial #: 1101001 Actual Deviation: 0.01

Calibration Expiration Date: 3/13/2020 Result: PASS
Calibration γ Factor: 0.998

Run 1 Run 2 Run 3
Standard DGM Initial Volume (L) 0.000 0.000 0.000
Standard DGM Final Volume (L) 162.364 142.013 148.622
Standard DGM Temperature (°F) 69.0 70.0 70.0

0.00 0.00 0.0
0.000 0.000 0.000
5.814 5.147 5.409
88.0 94.0 96.0
3.42 2.04 1.0
32.0 36.0 52.0
5.734 5.015 5.249
5.814 5.147 5.409

1.011 1.011 1.013
γ Factor Deviation From Average 1.011 1.011 1.013

Calculations:
1.  Deviation = |Average value for all runs - current run value|
2.  γ = [Vstd x (γStd) x (Pbar+Pstd/13.6) x (TDGM + 460)] / [VDGM x (Tstd + 460) x (Pbar + PDGM/ 13.6)]

Standard Reference Meter is calibrated to NIST traceable standards. Uncertainty of measurement is ±0.5%.

1/23/2020

Dry Gas Meter Calibration 

Apex
XC-60-ED
53
1902130

7/23/2020

Standard DGM Pressure (in H2O)
DGM Initial Volume (ft3)
DGM Final Volume (ft3)

DGM Pressure (in H2O)
DGM Temperature (°F)

Dry Gas Meter γ Factor

Unit Under Test Previous Calibration

Average Gas Meter γ Factor 1.012

Time (min)
Net Volume for Standard DGM (ft3)

Calibration Data

Net Volume for DGM (ft3)

Reference Standard DGM

PFS-TECO Page 1 of 1 Technician:____________________

S Button
New Stamp



Meter Manufacturer:
Model:

Lab ID #:
Serial #:

Calibration Date:
Calibration Expiration:
Barometric Pressure: 23.93 in. Hg

Manufacturer: Apex Date 6/14/2019
Model: SK25DA γ Factor: 0.996

Lab ID#: 47 Allowable Deviation (±5%): 0.0498
Serial #: 1101001 Actual Deviation: 0.01

Calibration Expiration Date: 3/13/2020 Result: PASS
Calibration γ Factor: 0.998

Run 1 Run 2 Run 3
Standard DGM Initial Volume (L) 0.000 0.000 0.000
Standard DGM Final Volume (L) 153.663 172.691 287.542
Standard DGM Temperature (°F) 69.0 69.0 69.0

0.00 0.00 0.0
0.000 0.000 0.000
5.576 6.296 10.530
95.0 95.0 96.0
3.60 2.00 1.0
30.0 45.0 99.0
5.427 6.099 10.154
5.576 6.296 10.530

1.008 1.008 1.008
γ Factor Deviation From Average 1.008 1.008 1.008

Calculations:
1.  Deviation = |Average value for all runs - current run value|
2.  γ = [Vstd x (γStd) x (Pbar+Pstd/13.6) x (TDGM + 460)] / [VDGM x (Tstd + 460) x (Pbar + PDGM/ 13.6)]

Standard Reference Meter is calibrated to NIST traceable standards. Uncertainty of measurement is ±0.5%.

1/23/2020

Dry Gas Meter Calibration 

Apex
XC-60-ED
54
1902133

7/23/2020

Standard DGM Pressure (in H2O)
DGM Initial Volume (ft3)
DGM Final Volume (ft3)

DGM Pressure (in H2O)
DGM Temperature (°F)

Dry Gas Meter γ Factor

Unit Under Test Previous Calibration

Average Gas Meter γ Factor 1.008

Time (min)
Net Volume for Standard DGM (ft3)

Calibration Data

Net Volume for DGM (ft3)

Reference Standard DGM

PFS-TECO Page 1 of 1 Technician:____________________

S Button
New Stamp

















Model 1430 Microtector® Electronic Point Gage

Installation and Operating Instructions

Model 1430 Microtector® Portable 
Electronic Point Gage combines mod-
ern, solid-state integrated circuit elec-
tronics with a time-proven point gage
manometer to provide fast, accurate
pressure measurements.

SPECIFICATIONS AND FEATURES*

• Accurate and repeatable to ± .00025 
inches water column

• Pressure range: 0 - 2˝ w.c., positive, 
negative, or differential pressures

• Non-toxic and inexpensive gage fluid 
consists of distilled water mixed with    
a small amount of fluorescein green                
color concentrate

• Convenient, portable, lightweight 
and self-contained, the unit requires  
no external power connections and 
is operated by a 1.5 volt penlight cell

• A.C. detector current eliminates 
point plating, fouling and erosion

• Micrometers are manufactured in accor-
dance with ASME B89.1.13-2001, and 
are traceable to a standard at the National 
Institute of Standards and Technology

•  Three-point mounting, dual leveling 
adjustment, and circular level vial  
assure rapid setup

•  Durablock® precision-machined acrylic 
plastic gage body

•   Sensitive 0 - 50 microamp D.C. meter 
acts as a detector and also indicates 
battery and probe condition 

•   Heavy 2˝ thick steel base plate
provides steady mounting

•   Top-quality glass epoxy circuit board 
and solid-state, integrated circuit 
electronics

•  Electronic enclosure of tough, molded 
styrene acrylonitrile provides maximum 
protection to components yet allows     
easy access to battery compartment

•   Rugged sheet steel cover and carrying 
case protects the entire unit when not 
in use

•   Accessories included are (2) 3-foot 
lengths Tygon® tubing, (2) 1/8˝ pipe 
thread adapters and 3/4 oz. bottle of 
fluorescein green color concentrate 
with wetting agent

Maximum pressure: 100 psig with 
optional pipe thread connections.

Bulletin D-57

DWYER INSTRUMENTS, INC.      Phone: 219/879-8000 www.dwyer-inst.com
P.O. BOX 373 Fax: 219/872-9057 e-mail: info@dwyer-inst.com
MICHIGAN CITY, INDIANA 46361,U.S.A

Tygon® is a registered trademark of Saint-Gobain Corporation
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