
 

 
 

 

Non-Confidential Business Information (Non-CBI) 

 

Certification Test Report 
 

 

509 Fabrications, Inc. 
Densified Fuel-Fired Freestanding Room Heater 

 

Model: 509-1 Optimum 
 

 

 Prepared for: 509 Fabrications, Inc. 

   6512 W Seltice Way 

   Post Falls, ID 83854 

    

 Prepared by: OMNI-Test Laboratories, Inc. 

   13327 NE Airport Way 

   Portland, OR  97230 

   (503) 643-3788 

 

 Test Period: January 9, 2017 - September 5, 2017 

  

 Report Date: September 2017 

 

 Report Number: 0559WS001E 

 

 

 

 

 

 

 

 

 

 

 

All data and information contained in this report are confidential and proprietary to 509 

Fabrications, Inc..  Its significance is subject to the adequacy and representative character of 
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1.1 - Appliance Description 
 

Appliance Manufacturer: 509 Fabrications, Inc. 

 

Model Designation: 509-1 Optimum 

 

Type: Freestanding, densified fuel burning stove 

 

Materials of Construction: The firebox and heat exchanger are constructed primarily of mild 

steel.  The fire chamber is lined with ceramic firebrick. The fire viewing door features 3/16-inch 

Neoceram glass and is sealed with a 3/4-inch fiberglass rope gasket. Flat gasketing is provided 

by 1/4-inch adhesive-backed fiberglass. 

 

Fuel Feed: Densified fuel logs are loaded into the appliance via a feed tube on the top of the 

appliance.  As the log in the fire chamber burns down, the logs in the feed tube slide 

down the tube to maintain a continuous, even burn.  This system is designed for densified fuel 

logs only and is not for use with other fuel type, including cordwood.  

 

Air Introduction System: The 509-1 Optimum features primary only a primary air intake 

system. 

 

• Primary air is introduced beneath the fire chamber via a 3” diameter tube, the 

opening of which is adjusted via the damper discussed below.  Combustion air is then 

routed around to the side and enters the fire chamber through a 0.90” ID tube. 

Secondary Air -  N/A The stove design does not utilize secondary air. 

• Tertiary Air – N/A The stove design does not utilize tertiary air. 

 

Combustion Control Mechanisms: All combustion air settings are manually controlled via a 

damper plate, manipulated by a handle on the front of the appliance.  The damper plate acts to  

restrict the opening of the 3” air feed tube described above.  The range of the damper plate 

adjustment is such that the 3” intake tube can be completely blocked or open to a total inlet area  

of 5.29 in2. 

 

Internal Baffles: The main firebox baffle is located at the top of the firebox, where the  

combustion air passes over the convection heat exchanger tubes, the combustion air then passes  

through two sets of chevroned baffles located on the back of the stove before exhausting out of  

the combustion blower. 

 

Other Features: The appliance features an ignitor switch for automatic lighting of the fuel, as 

well as a standard feature convection blower, which forces air through the 26, 1” diameter heat 

exchanger tubes, and out into the room above the fire chamber door.  Combustion air is pulled 

through the fire chamber and pushed out of the flue collar via a Fasco blower. 

 

Flue Outlet: The 3-inch diameter flue outlet is located on the bottom/rear of the unit.  

 

Specific Written Instructions: See Appendix A of this report.  All markings and instruction 

materials were reviewed for content prior to printing. 
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Appliance Photographs 

Model: 509-1 Optimum 
Test Dates: January 9, 2017, September 5, 2017 
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1.2 - Procedures and Results Summary 

 

INTRODUCTION 

 

509 Fabrications, Inc. retained OMNI to provide EPA certification services on the 509-1 

Optimum Densified Fuel Fired Freestanding Room Heater.  Testing was performed by Myren 

Consulting, Inc., an EPA accredited laboratory.  Upon completion of testing, Myren Consulting 

submitted a report and all relevant data to OMNI for review. This report serves as acceptance of 

the test report in meeting all the technical testing and reporting requirements.  A copy of the 

Myren Consulting report can be found in Appendix D and E of this report.   

 

The testing was performed at Myren Consulting’s testing facility in Colville, Washington.  The 

altitude of the laboratory is 1650 feet above sea level.  Myren Consulting representative Ben 

Myren supervised the certification testing and all testing was completed by September 5, 2017. 

 

This report is organized in accordance with the EPA-recommended outline and is summarized in 

the Table of Contents immediately preceding this report.  The results in this report are limited to 

the items submitted.   

 

TESTING AND SAMPLING PROCEDURE 

 

The 509-1 Optimum was tested in accordance with an alternate test method as approved by EPA.  

The first test, conducted on January 9, 2017, was a single integrated test run performed in 

accordance ASTM E2779-10, Standard Test Method for Determining Particulate Matter 

Emissions from Pellet Heaters.  Upon completion of the test, it was determined that the medium 

burn rate, which is required to be less than 50% of the high burn rate, was too high, and thus did 

not satisfactorily meet the operational requirements of test standard. Upon review of the issues 

with involved with the unique design of the stove, which is not a pellet stove, the EPA approved 

an alternate test method for a second test, which was performed on September 5, 2017.  Again, 

this test was conducted in accordance with ASTM E2779, except for the order of the burn rates.  

Instead of the standard, high, medium, low, sequence, the appliance was tested from low, to 

medium, then high.  Approval of these alternate test methods and an in-depth discussion of the 

unique nature of this appliance can be found in the Myren Consulting Report located in 

Appendix D and E of this report.     

 

Particulate sampling was conducted in accordance with ASTM E2515-11, Standard Test Method 

for Determination of Particulate Matter Emissions Collected in a Dilution Tunnel. No other 

methods were used and no deviations were made from the method.  

 

SUMMARY OF RESULTS 

A total of two test runs were performed on the 509-1 Optimum stove.  The results from the two 

integrated test runs were arithmetically averaged to determine compliance with the 2020 

particulate emission standard for wood heaters of 2.0 g/hr. 

 

The average particulate emission rate was measured to be 1.5 g/hr.  

The overall thermal (HHV) efficiency was measured to be 78.8%. 

The average CO emissions was measured to be 1.59 g/hr.  
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1.3 - Summary Tables 
 

Table 1 – Particulate Emissions 

 
One-Hour Filter Emissions 

Rate (g/hr) 

Integrated Total 

Emissions Rate (g/hr) 

Run 1 1.50 1.89 

Run 2 1.54 1.10 

Average 1.52 1.50 

 

Table 2 – Efficiency and CO 

Run # Setting 
Time 

(minutes) 

Dry Burn Rate 

(kg/hr) 

Heat Output 

Rate 

(BTU/hr) 

Efficiency 

(%, HHV) 

CO 

Emission 

(g/min) 

1 High 60 2.32 33,114 78.3 1.18 

1 Medium 120 2.90 42,099 79.6 1.61 

1 Low 180 1.76 25,198 79.5 1.75 

Integrated Total 360 2.23 32,183 79.0 1.58 

2 High 60 1.98 27,834 77.2 1.97 

2 Medium 120 1.55 22,368 79.3 1.70 

2 Low 180 1.05 14,856 77.9 1.42 

Integrated Total 360 1.37 19,573 78.5 1.59 

Average of Integrated Totals: 78.8 1.59 

 
Table 3 – Test Facility Conditions 

Run 

Room Temperature 

(°F) 

Barometric Pressure 

(in Hg) 

Air Velocity 

(ft/min) 

Before After Before After Before After 

1 62 73 28.17 28.17 <50 <50 

2 66 75 28.52 28.47 <10 <10 
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Section 2 
Laboratory Quality Assurance 

 

2.1 - Quality Assurance/Quality Control 
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2.1 - Quality Assurance/Quality Control 
 

OMNI follows the guidelines of ISO/IEC 17025, “General Requirements for the Competence of 

Testing and Calibration Laboratories,” and the quality assurance/quality control (QA/QC) 

procedures found in OMNI’s Quality Assurance Manual. 

 

OMNI’s scope of accreditation includes, but is not limited to, the following: 

 

• ANSI (American National Standards Institute) for certification of product to safety 

standards. 

• To perform product safety testing by the International Accreditation Service, Inc. 

(formerly ICBO ES) under accreditation as a testing laboratory designated TL-130. 

• To perform product safety testing as a “Certification Organization” by the Standards 

Council of Canada (SCC). 

• Serving as a testing laboratory for the certification of wood heaters by the U.S. 

Environmental Protection Agency.  

 

This report is issued within the scope of OMNI’s accreditation.  Accreditation certificates are 

available upon request. 

 

The manufacturing facilities and quality control system for the production of the 509-1 Optimum 

stove at 509 Fabrications, Inc. were evaluated to determine if sufficient to maintain conformance 

with OMNI’s requirements for product certification.  OMNI has concluded that the 

manufacturing facilities, processes, and quality control system are adequate to produce the 

appliance congruous with the standards and model codes to which it was evaluated. 

 

This report shall not be reproduced, except in full, without the written approval of OMNI-Test 

Laboratories, Inc. 
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INSTALLATION: ALCOVE - Three inch (3 inches) (76mm) diameter Listed DOUBLE WALL pipe with MH8381 
& MH14420) to UL 641 Type L Low Temperature Venting Systems** Listed factory-built Class "A" chimney, or 
a masonry chimney. (Mobile Home must be equipped with a spark arrestor.) Maximum depth of Alcove shall 
be no more than 48 inches (1219mm) with a minimum height of  84.0 inches (2134mm) from floor to bottom 
of ceiling and the referenced clearances.
(**In Canada must comply with Standard CAN/ULC-S629-M87 for the 650oC Factory-built chimney.)

FLOOR PROTECTION:
Floor protector must be 1/2 in. minimum non-
combustible material extending beneath heater and to 
front/sides/rear as indicated on the diagram below. 
Exception: Non-combustible floor protections must 
extend beneath the flue pipe when installed with 
horizontal venting and extend 2 inches (51mm) 
beyond each side.  

This wood heater needs periodic inspection and repair for proper operation.  
Consult the owner’s manual for further information.  It is against federal 
regulations to operate this wood heater in a manner inconsistent with the 
operating instructions in the owner’s manual.
U.S. ENVIRONMENTAL PROTECTION AGENCY - Certified to comply with 2020 
particulate emission standards using densified fuel logs. This wood heater was 
found to have an average emissions rate of 1.9 g/hr using ASTM E2779

VENT SPECIFICATIONS:
SINGLE WALL: 3 in (3 inches) (76mm) diameter, 
minimum 24 MSG black or blued steel connector pipe, 
with a listed factory-built UL103HT* Class "A" 
chimney, suitable for use with solid fuels, or a masonry 
chimney, and the referenced clearances.
DOUBLE WALL: 3 inch (3 inches) (76mm) diameter, 
Listed double wall air insulated connector pipe with 
listed factory-built MH8381 & MH14420) to UL
641 Type L Low Temperature Venting Systems Class 
"A" chimney, or  a masonry chimney and the 
referenced clearances.

PREVENT HOUSE FIRES
Install and use only in accordance with manufacturer's 
installation and operating instructions.  Contact local 
building or fire officials about restrictions and 
installation inspections in your area.
Do not obstruct the space beneath heater.

CAUTION: HOT WHILE IN OPERATION DO NOT TOUCH,
KEEP CHILDREN AND CLOTHING AWAY.

CONTACT MAY CAUSE SKIN BURNS. 
KEEP FURNISHINGS AND OTHER COMBUSTIBLE 
MATERIAL FAR AWAY FROM THE APPLIANCE. 

SEE NAMEPLATE AND INSTRUCTIONS                           

NOT SUITABLE FOR MOBILE HOME INSTALLATION WARNING -

Inspect and clean chimney frequently - Under Certain 
Conditions of Use, Creosote Buildup May Occur Rapidly.
Do not connect this unit to a chimney serving another 
appliance.

Electrical Rating:  115 VAC, 1.2 Amps, 60 Hz. Route 
power cord away from unit.  Do not route cord under or 
in front of appliance.
DANGER: Risk of electrical shock.  Disconnect power 
supply before servicing.
Replace glass only with  14"  in Neo-Ceram  available    
from your dealer.
Do not overfire - if heater or chimney connector glows, 
you are overfiring.
OPERATE ONLY WITH DOORS CLOSED
Open lid only to add fuel to the fire.

Do NOT operate before fully assembling components.
WARNING: Only use approved fuel listed in owners 
manual. Burning any other fuel will void warranty.
Only open one door at a time.
Follow cleaning procedures in the manual carefully.

Manufactured by:
509 Fabrications, Inc.

Post Falls, ID.
www.509Fab.com

 DO NOT REMOVE THIS LABEL

2017   2018  2019  2020  2021  2022   JAN    FEB    MAR   APR   MAY  JUN    JUL    AUG   SEP    OCT   NOV  DEC    

OPTIMUMModel 509-1
SERIAL #

0559WS001E

  2"  

  2"  

Corner Wall 

  4"  

  4"    4"  
HORIZONTAL INSTALL-EXHAUST

Rear Wall or Alcove

  6"  

  6"  

  6"  

  6"  

Floor Protection

  4"    9"  

  4"  

VERTICAL INSTALL-EXHAUST
Rear Wall or Alcove

MIN CLEARANCES TO COMBUSTIBLE MATERIALS: Inches & (Millimeters) 
NOTE:  All "A" , "C" and "F" Dimensions are to the center diameter of flue collar.

INSTALLATION: FULL VERTICAL
A B C D E F G H I J

SINGLE WALL PIPE

DOUBLE WALL PIPE

INSTALLATION:  HORIZONTAL WITH MINIMUM 2 FT VERTICAL OFF STOVE TOP
SINGLE WALL PIPE

DOUBLE WALL PIPE



UL 1482 STANDARD FOR SOLID-FUEL TYPE ROOM HEATERS- Edition 7 - Revision Date 2015/08/19 
ULC S627 SPACE HEATERS FOR USE WITH SOLID FUELS- Edition 3 - Issue Date 2000/06/01 
ASTM E1509 STANDARD SPECIFICATION FOR ROOM HEATERS, PELLET FUEL-BURNING TYPE - Issue Date 2012/10/01

OMNI PROJECT NUMBER:  0559WS001E  



MODEL 509-1



Failure to follow the information in this manual may result in a fire; causing property 
damage, personal injury, or death. Read this booklet completely before installing or 
operating this appliance.

Do not modify this appliance in any way. Operation of the appliance in a manner 
inconsistent with this owner’s manual will void the warranty.

This wood heater needs periodic inspection and repair for proper operation. It is 
against federal regulations to operate this wood heater in a manner inconsistent with 
operating instructions in this manual.

Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this 
or any other appliance.

Comply with all minimum clearances to combustibles as specified. Failure to comply 
may cause a house fire.

Certified to comply with 2020 particulate emission standards using densified fuel logs.  
This wood heater was found to have an average emissions rate of 1.9 g/hr using ASTM 
E2779

This wood heater has a manufacturer-set minimum low burn rate that must not be 
altered. It is against federal regulations to alter this setting or otherwise operate this 
wood heater in a manner inconsistent with operating instructions in this manual.

Glass and other surfaces are hot during operation and for some time after the fire has 
gone out. Supervise children around this appliance. Warn children and adults about 
high temperatures. High temperatures may ignite clothing or other flammable 
materials. Keep clothing, furniture, draperies and other combustible materials away.

DO NOT OPERATE WITH THE DOOR OPEN.

CALIFORNIA PROP 65 WARNING:
Use of this product may produce smoke which contains chemicals known to the State 
of California to cause cancer, birth defects, or other reproductive harm.

CAUTION!!!
IMPORTANT OPERATING AND MAINTENANCE 

INSTRUCTIONS INCLUDED. 
DO NOT DISCARD.

LEAVE THIS MANUAL WITH THE HOMEOWNER.



IMPORTANT WARNINGS

CAUTION: Read this manual thoroughly before starting installation. For your safety, follow the installation, operation and maintenance instructions 
exactly without deviation. Failure to follow these instructions may result in a possible fire hazard and will void the warranty. If this appliance is not 
properly installed, a house fire may result. Contact local building or fire officials about requirements and installation inspection in your area.

DO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE CONNECTED TO ANOTHER APPLIANCE.1.
Do not connect this appliance to air ducts or any air distribution system.2.
Do not install a flue damper in the exhaust venting system of this appliance.3.
Do not use class B venting intended for gas appliances as a chimney or connector pipe on this appliance.4.
The minimum clearances must be maintained for all combustible surfaces and materials including; furniture, carpet, drapes, clothing, wood, 5.
papers, etc. Do not store firewood next to or touching the appliance.

INSTALLATION DISCLAIMER - This stoves exhaust system works with negative combustion chamber pressure and a slightly positive chimney 6.
pressure. Therefore, it is imperative that the exhaust system is gas tight and installed correctly. Since 509 Fabrications, Inc. has no control 
over the installation of your stove, 509 Fabrications, Inc. grants no warranty, implied or stated for the installation or maintenance of your 
stove, and assumes no responsibility for any consequential damage(s).
Burning any kind of fuel consumes oxygen. If outside air is not ducted to the appliance, ensure that there is an adequate source of fresh air 7.
available to the room where the appliance is installed. WE HIGHLY RECOMMEND USING OUTSIDE AIR SOURCE IN CASE OF APPLIANCE SHUT 
DOWN, NO SMOKE WILL FILL THE ROOM.
The stove will not operate using natural draft, nor without a power source for the blower and fuel feeding systems.8.
Never use gasoline, gasoline-type lantern fuel, kerosene, charcoal lighter fluid, or similar liquids to start or "freshen up" a fire in this heater. 9.
Keep all such liquids well away from the heater while it is in use.
CONTINUOUS OPERATION: When operated correctly, this appliance cannot be overfired. Continuous operation at a maximum burn can, 10.
however, shorten the life of the electrical components (blowers, motors, and electronic controls), and is not recommended. Typical 
approved operation would include running at the low to mid-range setting with occasional running on the maximum setting during the 
coldest periods of the winter. The blower speed control should be turned to HIGH when operating the stove on the high heat setting.
CAUTION: HOT IN OPERATION. An appliance hot enough to warm your home can severely burn anyone touching it. Keep children, clothing 11.
and furniture away. Contact may cause skin burns. Do not let children touch the appliance. Train them to stay a safe distance from the unit.
APPROVED FUEL: This appliance is designed specifically for densified wood fuels only. This appliance is NOT approved to burn cardboard, nut 12.
hulls, cherry pits, corn, etc. regardless if it js in log form. Failure to comply with this restriction will void all warranties and the safety listing of 
the stove. Consult with your authorized 509 Fabrications, Inc. dealer for more information on approved densified log fuels.
FLY ASH BUILD-UP: For all densified fuel heaters, the combustion gases will contain small particles of fly ash. This will vary due to the ash 13.
content of the fuel being burned. Over time, the fly ash will collect in the exhaust venting system and restrict the flow of the flue gases. The 
exhaust venting system should be inspected regularly and cleaned as necessary.
SOOT FORMATION Incomplete combustion, such as occurs during startup, shutdown, or incorrect operation of the room heater will lead to 14.
some soot formation which will collect in the exhaust venting system. A precautionary inspection on a regular basis is advisable to determine 
the necessity of cleaning. The exhaust venting system should be inspected regularly and cleaned as necessary.
DISPOSING OF ASHES: Any ashes removed from the stove must be deposited in a metal container with a tight-fitting lid. The closed container 15.
of ashes should be placed on a noncombustible floor or on the ground, well away from ail combustible materials, outside of the dwelling 
pending final disposal. If the ashes are disposed of by burial in soil or otherwise locally dispersed, they should be retained in the closed 
container until all cinders have been thoroughly cooled.
SAVE THESE INSTRUCTIONS.16.
See the listing label on the appliance or see Safety / Listing Label17.
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509 Fabrication

Thank you for purchasing our 509 Fabrications, Inc Densified Fuel Log Stove.
This manual is designed to be simple.  After reading through it if you have any questions, please feel free to email me anytime at 
Dusty@509Fab.com <mailto:Dusty@509Fab.com>.  I will respond to you as soon as possible.

Very Important: In the unlikely event if your electricity goes out, do not open the door or the lid on the top of the stove. The stove 
is designed to be air tight.  Let the fire go out naturally.
Do not have the lid and the door open at the same time while the fire is burning.  You will get smoke in the room.  Only open one 
at a time.
Do not burn wood or any other substance in this stove except natural densified fuel logs with no additives.  Burning these types of 
fuel will void your warranty and heavily damage the inner workings of the stove and exhaust motor.
This manual will cover:
1. Where and How to Install the stove including air intake and exhaust
2. How to Power the stove
3. Types of fuel you “Can and Cannot Burn”
4. How to Light the stove
5. How to Operate the stove and problem solving
6. How to Clean the stove
7. Maintenance
8. Clearance to combustibles 
9. Limited Warranty
10. Important Warnings
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How to Install the stove
The stove should be installed by a licensed stove company or a licensed HVAC Technician.  Some states and counties require 
permits be obtained before you install your stove.  
The outlet on the bottom combustion blower motor is 3” in diameter.  Double wall pipe with stainless steel for the inner liner 
must be used in all installs.  It is most commonly called Pellet Pipe.  Your installer will know clearances for pipes through the 
walls and if you choose to run the pipe up instead of out the wall, you will more likely need to use 4” double wall pipe.
The intake pipe fitting located on the bottom center of the stove is 3”.  A single wall pipe can be used for the intake air to the 
outside of the home. 
Place the stove on an approved fire pad.  Check with your installer in the state you are in to determine clearances on the size of 
pad.  Some can be even with the base of the stove and others need to be one foot or more in size than the outer dimensions of 
the stove.
The stove is designed to be pushed back to within inches of the back wall and to be at least one foot from any sidewalls or any 
other surface. Check with your local permit inspector to verify your clearance from combustibles in your state.  We have UL 
specifications on the stove for clearance to combustibles. (see #8)

DuraVent - PelletVent Pro - Pipe 
Building structure and Air intake and output, The following pages show  requirments per UL testing of this stove
509 FAB suggest the DuraVent products and Specifactions ( See Attached Manual ) As an Industerial leader in Pellet Stove Pipe products



How to Power the stove

The stove has one plug-in, 3 prong 6 Ft. cord. Plug it into a 3-prong outlet.  The stove should be plugged into its own outlet for 
safety and power surges. 
The Fan and Igniter switches are on the left side of the stove on the base.  The upper convection fan is plugged into to outlet under 
the stove.  
The round knob is your first switch on the side of the stove and it is on the far left. This switch controls the upper air that will flow 
into the room. It has a variable speed and can be set to your needs.
The second switch is for your combustion blower. This switch will need to be turned to the up position and be on at all times that the 
stove is in operation. 
The third switch is for your Hot Air Igniter. It is “ON” when the switch is located in the up position. The normal time for ignition is 1 to 
3 minutes. It is very important to not leave this on after you are done lighting the stove. You could damage the igniter.

What you “Can and Cannot Burn” in your stove.
1. The stove is not designed to burn cord wood or wood round logs. DO NOT BURN WOOD!
2. The stove is not designed to burn any log that has additives in the log to help it burn.  These types of logs will void your warranty if 
burned in your stove.  The materials in these logs will also “clog up” the way the stove breathes to be able to operate efficiently and 
it will also plug up the fan blades on the motor that takes the exhaust out of the stove.  Most of these logs that are not designed to 
be burned in your stove will have a wrapper on the log. Some examples of these types of logs are:
A. Duraflame
B. Java Log
C. Pine Mountain
D. Enviro Log
3. You can use the little fire starters that have wax additives in them to light your fire if needed.  One per starting operation.
Log Fuel for the Stove .  
Some logs over time will become "scaley" or rough feeling. This means that they have taken on moisture, just like a pellet will, over 
time, for a pellet stove. You cannot burn old pellets in a pellet stove but you can still burn your logs in your new stove, they just tend 
to create moisture inside the tube and water will be on the inside of the lid, so be careful opening the lid to keep the drops from 
spilling onto the top of the stove. 
Be careful when selecting your new logs. They should be smooth and glossy felling to the touch, and have a slight dark color on the 
outside. Some older logs will start taking shape like a banana, they are not the ones to buy, they are too old to burn well. If you have 
logs left over from the previous season, it is best to mix them in with the new logs as you burn the stove, and use them to chop into 
kindling for starting the stove. 
If a log sticks in the feed tube then you need to take the scraper tool provided and push it down the tube. Normally a couple of taps 
with the scraper tool will loosen the log and it will fall down to be burned in the fire. 
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How to Light the stove

DO NOT USE ANY TYPE OF FIRE STARTING LIQUIDS LIKE CHARCOAL LIGHTER FLUID, GAS, OR ANY OTHER COMBUSTIBLE FOR ANY REASON.

1. Open the door and make sure there is not a log left in the firebox.  You can do this by looking at the bottom of the feed tube and down inside the 
square box.  If you cannot clearly see in the fire box, slide the brick in the front over and look in with a flashlight.  Slide the brick back into place when 
finished. If there is a log in there then follow this procedure

A. Move the log over to the right. 
B. Drop in several little chunks of new log on the left-hand side, as many as can be fit in there without packing them in. Then proceed to # 8.
2. Close the door and latch it.
3. Open up the top lid on the stove
4. Slide the damper handle (located on the right side of the stove on the base) all the way to the front part of the base. 
5. Break off some small ends of the logs using a hatchet or our log chipper found on our website. These pieces should be small chunks not full round 
discs from the logs.  Drop about 3 cups of these pieces down the open lid.
6. Chop or break off 3 round discs about ½ inch thick from a log and drop those down the tube.
7. Grab a North Idaho Energy Log, a Presto Log, or a Home Fire Prest-Log or any natural style log and drop it down the tube.  Try and hang onto it as 

you initially slide it down the tube

8. Close the top lid and latch it.
9. Open up the ball valve on the left side of the stove. In the closed position the handle will be alongside the stove.  In the open position, it will be out 
90 degrees from the stove.
10.  Turn on the round knob to full speed
11.  Turn on the Combustion blower motor, the second middle switch to the up position.
12.  Turn the Igniter toggle switch, the 3rd switch to the far left on the base of the stove, to the up position.
13.  When you see flames inside the stove, then slide the damper handle towards the back of the stove.
14.  Turn off the igniter toggle switch, the 3rd switch to the far left on the base of the stove.
15.  Turn the ball valve back to the closed position so it is in-line with the side of the stove.
16.   Load the stove with extra logs.  
17.   Let the stove burn on high for at least 25 minutes before turning the damper down to low or medium burn. There is an indicator on the side of the 
base to determine your setting.  On high you will go through a log every 2 hours or so.  On low you will get from 4 to 6 hours out of a log.  These 
figures are based on North Idaho Energy Logs.  Other logs that are smaller will burn shorter periods.  (Some logs will burn cooler as well in the 
amount of heat the stove produces, so find the logs that are right for you and your home and use them.) Different brands of logs are available in 
different parts of the country, just make sure they are a natural log with no additives.



How to Operate the stove and Problem Solving

The stove is very easy to operate as it does not have moving parts, and only the 2 fan motors. The biggest mistake to be made on this stove is to not 
let it burn for at least 25 minutes on high after lighting it. This is crucial to how the stove performs.

I can’t get my fire to light with the igniter.  Solutions: The igniter may be covered by a piece of fuel in the fire box.  Slide the front brick over 1.
and look down in the fire box. Slide the log chunks over to the right of the left edge of the firebox. This will uncover the hole in the brick 
where the hot air is introduced to light the kindling in the firebox.
My stove is not putting out any heat.  Inspect the fire through the door and make sure that the combustion blower is running and the upper 2.
convection blower is blowing air. If you can see a log in the firebox that is not glowing red or flaming, you may need to turn it up.  Open up 
the damper by sliding the lever handle towards the rear of the stove.  Let the stove burn for at least half an hour and then turn down to the 
setting you desire.
My stove is not putting out any heat.  Inspect the fire through the door and make sure the combustion blower is running and the upper 3.
convection blower is blowing air.  If you do not see glowing or burning in the firebox, then you may have a log stuck in the feed tube. Open 
up the top lid and look down the feed tube. If you can see a log in the feed tube, then follow this procedure:  First, close the lid on top and 
then open the door.  Feel for heat without touching anything on or inside the stove.  If it is very hot when you open the door, then close the 
door and open the feed tube lid.  Using a suitable tool, like a round rod, tap the log from the lid side down the feed tube.  It will fall into the 
firebox.  Open up the damper by sliding it towards the rear of the stove and let it burn on high for ½ hour and then reset to your desired 
setting. 
My stove is not putting out any heat.  Check the combustion blower and make sure it is on.  It is powered “ON” by the middle toggle switch 4.
on the base of the stove. Make sure you have power to the plug where the stove is plugged in.  You can do this by plugging another 
appliance into the wall and see if it comes on.  If the appliance comes on you will need to call a repair company to replace the blower motor.  
(I have the blower motors available on my website and I will get you one out right away. )
My stove is not blowing any heat from the convection blower out the front of the stove.  Make sure the blower is plugged in and the switch 5.
is turned on. Try unplugging the blower motor from the plug in on the backside of the stove under the base and plugging it into an extension 
cord.  Then plug that cord directly into the wall.  If the blower motor does not come on, then the switch or the blower motor is bad.  Have a 
repair company come and fix it and order a blower off of our website.  
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How to Clean the stove

FOR YOUR SAFETY, IT IS IMPERATIVE TO MAKE SURE THE STOVE IS OFF AND COLD FOR ANY CLEANING PROCEDURE.
The glass is NORMALLY easy to clean.  The best way to clean the glass is to take a razor blade with a built in safety handle and scrape the 1.
glass and then clean it with a product like “Simple Green” or glass cleaner and a paper towel.
The inside around the firebox needs to be vacuumed out about every 2 to 3 weeks or longer depending on how often you burn. Use an “ash 2.

vacuum” only to do this.  It is what they are made for and then the dust will not blow in the house.  The ash vacuums are available on my 
website. 
Inspect the firebox by sliding the front brick to the side or removing the brick.  Use a flash light to look in the firebox.  If needed, vacuum the 3.
firebox out completely.
VERY IMPORTANT!!  Every 3 to 4 days take the special wrench provided and using the pin end slide it into the hole on the rod sticking out 4.

by the tubes on the top front of the stove.  Use wrench to pull the rod from front to back completely 5 or 6 times. This will clean off the 

radiant tubes so they transfer heat better. 

Every Time you clean the stove…Use the special wrench provided to loosen the caps on each side of the stove. Unscrew them and use the 5.
ash vacuum to vacuum out those tubes.  You can slide the end of the hose all the way in until it hits the other side of the stove. Look inside 
the tube with a light to make sure you have that area clean. 
The body of the stove itself can be cleaned with glass cleaner, ONLY WHEN COLD. 6.
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Maintenance

1. Normal cleaning should be all that is necessary. Make sure to clean the radiant heat tubes with the scraper rod and wrench handle every day.  

This is a 30 second procedure.

One time a year the Lower Combustion motor should be removed and cleaned. The blades will have buildup on them from regular burning. This 

buildup needs to be removed and cleaned by a professional and the motor re-installed, making sure all nut fasteners and lock washers are used for 

re-install and tightened down securely. Do not over-tighten the nuts. If the gasket is damaged, it should be replaced to prevent air leaks. 

With the combustion motor removed, inspect your chimney pipe inspected for debris, and have it cleaned by a professional at this time if needed. 

When it is re-installed make sure that all connections are re-sealed and secure.
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SCRAPER, ASSEMBLY

BLOWER
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GLASS, DOOR MAIN

BRICK-FIREBOX 
FRONT OF STOVE

BRICK #1

BRICK #6

BRICK #7

BRICK #8

BRICK #5

BRICK #11

BRICK #4

BRICK #12

BRICK #10

BRICK #3

BRICK #9

BRICK #2

Replacement Parts and Accessories

Call 509 Fabrication for Price and Aviability

Brick replacement
The upper row of bricks are standard fire bricks except for the front facing brick.  It has been cut down for air flow. The bricks can be obtained on 

the website or a home improvement store.  

The inside row of bricks are identified and counted from the front facing brick that stands on its side.  Front brick is #1 brick.  #2 is to the left, brick 

#3 is in the back and brick #4 is the one on the right.  These bricks are all special to their designated placement, and how they are cut and shaped.

The bricks in the bottom of the firebox, if needing replaced, will all have to be replaced at the same time.  They are available on the website. 
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Warranty

These stoves are all built by hand and Made in America by 509 Fabrications, Inc. Post Falls, ID. They have been made 
with the finest parts and materials available and metal thicknesses that will last a lifetime.
1. The stove body itself, minus the finish paint, is warranted for life by the original purchaser.
2. The convection blower is warranted for 1 year from date of purchase.
3. The Combustion blower motor is warranted for 1 year from date of purchase.
4. The glass is warranted for 1 year from date of purchase.
5. The fire bricks do not have any warranty.

509 Fabrications, Inc.
Post Falls, ID.
www.509Fab.com <http://www.509Fab.com>
Dusty@509Fab.com <mailto:Dusty@509Fab.com>
https://www.facebook.com/509Fab/

http://www.509fab.com>
dusty@509fab.com
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Appendix B 

 
Manufacturer’s Quality Assurance Plan 

(Confidential Business Information) 
 

The following quality assurance plan has been developed to ensure all that all units within the 

model line are similar in all material respects that would affect emissions to the sample tested 

under this report, in accordance with § 60.533 (m). 
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Appendix D 
 

Myren Consulting Test Report Dated April 24, 2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















































































WOOD BURNING HEATERS  UNIT:509 OPTIMUM Densified Fuel Log Stove  P.1 of 2 
 

Test Method 28R for Certification and Auditing of Wood Heaters 

 

SUMMARY RESULTS-DENSIFIED FUEL LOG HEATERS 

 
Run              Dry Burn    Run Time  Heat Output  PM Emissions (g/h)  CO Emissions (g/h)    %OE(%)(B415)(HHV) 

 #    Date   Setting  Rate (kg/h) (minutes) Btu/h         1st h   Int. Avg.   Segment  Int. Avg.    Segment  Int. Avg. 

  

 1   1.9.17    High     2.319       60       33,114      1.503                    70.51                  78.3       

 

 1   1.9.17   Medium    2.899       120      42,099                               96.32                  79.6 

 

 1   1.9.17    Low      1.7611      180      25,198                              104.79                  78.4 

 

Integrated Averages:    2.226       360      32,183                  1.890        94.68                  79.0 

 

Note: (1.) There are no test runs in Dry Burn Rate (BDR) Categories 1 (<0.80 kg/h) and 2 (0.80-1.25 kg/h) because the 

unit’s dry burn rate is controlled by its primary air control and combustion air fan, the density and size of the 

fuel logs themselves, the amount of fuel remaining in the feed tube at any given time and how the fuel logs “settle” 

in the feed tube.  The logs are gravity fed and logs can “warp” and hang up in the feed tube which slows the DBR.  

The weight of the logs left in the feed tube affects the feed rate because the weight pressing down from above is 

what causes the burning end of a log to disintegrate into smaller pieces, i.e., the more weight, the faster the 

disintegration, which allows more unburnt fuel to drop into the combustion chamber.  The DBR data reflects this 

operating scenario.  When the “High” burn test segment was started, the unit had been burning for a little over 75 

minutes (~15 minutes for ignition and 60 minutes for Preburn).  A fuel log was added at approximately 5 minutes into 

preburn, so at the end of the “High” burn segment there was enough room in the feed tube to add 2 logs (15.2 lbs.). 

The DBR for the 60 minute “High” burn segment was 2.319 kg/h with a partially full fee tube.  The DBR for the 120 

minute “Medium” burn segment was which was started with a full feed tube was 2.899 kg/h. Even though the Primary Air 

Control (PAC) setting had been reduced to the “Medium” setting, the DBR increased.  That clearly shows how the amount 

of fuel in the feed tube can impact the DBR and that the amount of primary air being pulled through the unit really 

does not impact the DBR.  The unit burned 13.5 lbs. in the 120 minute “Medium” burn test segment.  At the end of the 

Medium burn segment, the PAC was adjusted to the Low burn setting and 1 fuel log (8 lbs.) was added at 20 minutes 

into the “Low” burn test segment.  The DBR immediately increased due to the extra weight in the feed tube and then 

slowed as the amount of fuel in the feed tube decreased.  (See Data Sheet #14, pages 4 of 7 and 5 of 7.)  Additional 

fuel (3.4 lbs, approximately ½ a log, was added at 312 minutes because the DBR had dropped down to 0.1 lb./ 5 minutes 

and we were worried that the fire might go out.  Again, as soon as fuel was added the DBR increased, but the increase 

in the burn rate was not as great as when 2 logs were added, again showing how the amount of fuel in the feed tube 

impacts the burn rate.  (See Data Sheet #14, page 6 of 7.)  The wild swings in combustion gas (CO2, O2 and CO) 

concentrations also confirm that the amount of fuel in the feed tube is what really controls how this stove performs. 

See Data Sheet #14, p4 of 7, at 205 and 210 minutes and look at the DBR and CO2 and CO concentrations.  At 205 

minutes the DBR was 0.1 lb and the CO2 and CO concentrations were 11.21 and 0.71% respectively.  At 210 minutes the 

DBR was 0.6 lbs. and the CO2 and CO concentrations were 11.76 and 0.85% respectively.  When fuel is added the CO2  



WOOD BURNING HEATERS  UNIT:509 OPTIMUM Densified Fuel Log Stove  P.2 of 2 
 

concentration doesn’t change much.  So this unit is really a Single Burn Rate Appliance (SBR) with a burn rate that 

varies due to the amount of fuel remaining in the feed tube.  Adjusting the PAC really has little or no affect on the 

burn rate because the unit uses a combustion air fan to pull the combustion air through the unit and closing the PAC 

creates a smaller orifice, but the fan just pulls the air through the orifice faster. Unlike most pellet stoves where 

the speed of the combustion air fan is reduced as the fuel feed rate is reduced, the combustion air fan speed on the 

Optimum remains the same.           

 

































Manufacturer:509 FABRICATORS Technicians:

Model: MODEL 1

Date: 1.9.17

Run: EPA 1

Control #:

  Test Duration: 120

Output Category: MEDIUM

HHV Basis LHV Basis

Overall Efficiency 79.6% 86.3%

Combustion Efficiency 97.7% 97.7%

Heat Transfer Efficiency 81% 88.3%

Output Rate (kJ/h) 44,379 42,099 (Btu/h)

Burn Rate (kg/h) 2.89 6.37 (lb/h)

Input (kJ/h) 55,747 52,882 (Btu/h)

Test Load Weight (dry kg) 5.78 12.74 dry lb

MC wet (%) 5.629

MC dry (%) 5.96

Particulate (g ) N/A

CO (g) 193

Test Duration (h) 2.00

Emissions Particulate CO

g/MJ Output #VALUE! 2.17

g/kg Dry Fuel #VALUE! 33.33

g/h #VALUE! 96.32

lb/MM Btu Output #VALUE! 5.04

Air/Fuel Ratio (A/F) 11.14

VERSION: 2.2 12/14/2009

Test Results in Accordance with CSA B415.1-09

MYREN CONSULTING, INC

ATMYREN



VERSION: 2.2 12/14/2009

Manufacturer: 509 FABRICATORS Appliance Type: NON CAT (Cat, Non-Cat, Pellet)

Model: MODEL 1

Date: 1.9.17 Temp. Units F (F or C)

Run: EPA 1 Weight Units lb (kg or lb) D. Fir Oak

Control #: HHV (kJ/kg) 19,810 19,887

  Test Duration: 120 %C 48.73 50

Output Category: MEDIUM %H 6.87 6.6

D. Fir %O 43.9 42.9

   Wood Moisture (% wet): 5.63 HHV 19,288 kJ/kg %Ash 0.5 0.5

   Load Weight (lb wet): 13.50 %C 50.81

   Burn Rate (dry kg/h): 2.89 %H 6.9

Total Particulate Emissions: N/A g %O 41.88

%Ash 0.41

Averages 0.36 10.61 10.15 326.96 73.36

Elapsed Fuel Weight Flue Room

Time (min) Remaining (lb) CO CO2 O2 Gas Temp

0 13.50 0.98 6.06 14.39 321.0 70.0

5 13.00 0.87 14.17 6.34 318.0 71.0

10 12.40 0.06 12.67 8.24 320.0 73.0

15 11.80 0.05 11.41 9.51 320.0 73.0

20 11.10 0.33 10.74 10.04 321.0 73.0

25 10.50 0.08 9.62 11.28 322.0 73.0

30 9.90 0.10 9.57 11.32 323.0 74.0

35 9.30 0.08 9.92 10.98 322.0 74.0

40 8.60 0.13 11.85 9.03 321.0 74.0

45 8.10 0.18 11.36 9.49 322.0 74.0

50 7.60 0.10 10.94 9.95 323.0 74.0

55 7.10 0.11 9.77 11.11 323.0 74.0

60 6.50 0.16 10.41 10.45 323.0 74.0

65 6.00 1.03 10.98 9.45 323.0 74.0

70 5.40 0.22 11.11 9.72 325.0 74.0

75 4.70 0.85 13.69 6.83 327.0 74.0

80 4.00 0.86 12.72 7.79 331.0 74.0

85 3.50 0.25 10.91 9.91 334.0 74.0

90 3.00 1.20 12.00 8.34 337.0 74.0

95 2.40 0.25 10.74 10.08 338.0 73.0

100 2.00 0.57 10.46 10.20 339.0 74.0

105 1.50 0.12 10.19 10.69 339.0 73.0

110 0.90 0.11 10.11 10.78 338.0 73.0

115 0.20 0.13 8.03 12.85 335.0 73.0

120 0.00 0.15 5.86 15.01 329.0 73.0

Flue Gas Composition (%)

Fuel Data

Default Fuel Values

Temp. (ºF)

Note 1:  For other fuels, use the heating value and 
fuel composition determined by analysis of fuel 
sample in accordance with Clause 9.2.

Note 2:  In cases where the "Fuel Weight 
Remaining" is the same for three or more readings 
in a row, a "divide by zero error" will occur in the 
calculation sheet.  In such cases, adjust the weight 
values by interpolation between the first occurence 
and the next reading showing a decrease in weight.



Manufacturer: 509 FAB Technicians:

Model: MODEL 1

Date: 1.9.17

Run: EPA 1

Control #:

  Test Duration: 180

Output Category: LOW

HHV Basis LHV Basis

Overall Efficiency 78.4% 85.0%

Combustion Efficiency 95.8% 95.8%

Heat Transfer Efficiency 82% 88.7%

Output Rate (kJ/h) 26,563 25,198 (Btu/h)

Burn Rate (kg/h) 1.76 3.87 (lb/h)

Input (kJ/h) 33,861 32,121 (Btu/h)

Test Load Weight (dry kg) 5.27 11.61 dry lb

MC wet (%) 5.629

MC dry (%) 5.96

Particulate (g ) N/A

CO (g) 314

Test Duration (h) 3.00

Emissions Particulate CO

g/MJ Output #VALUE! 3.95

g/kg Dry Fuel #VALUE! 59.69

g/h #VALUE! 104.79

lb/MM Btu Output #VALUE! 9.17

Air/Fuel Ratio (A/F) 13.12

VERSION: 2.2 12/14/2009

Test Results in Accordance with CSA B415.1-09

MYREN CONSULTING, INC

ATMYREN



VERSION: 2.2 12/14/2009

Manufacturer: 509 FAB Appliance Type: NON CAT (Cat, Non-Cat, Pellet)

Model: MODEL 1

Date: 1.9.17 Temp. Units F (F or C)

Run: EPA 1 Weight Units lb (kg or lb) D. Fir Oak

Control #: HHV (kJ/kg) 19,810 19,887

  Test Duration: 180 %C 48.73 50

Output Category: LOW %H 6.87 6.6

D. Fir %O 43.9 42.9

   Wood Moisture (% wet): 5.63 HHV 19,288 kJ/kg %Ash 0.5 0.5

   Load Weight (lb wet): 12.30 %C 50.81

   Burn Rate (dry kg/h): 1.76 %H 6.9

Total Particulate Emissions: N/A g %O 41.88

%Ash 0.41

Averages 0.48 8.83 11.87 278.59 73.62

Elapsed Fuel Weight Flue Room

Time (min) Remaining (lb) CO CO2 O2 Gas Temp

0 12.30 0.15 5.86 15.01 329.0 73.0

5 12.10 0.28 7.23 13.57 311.0 73.0

10 11.90 0.12 9.77 11.11 300.0 73.0

15 11.70 0.28 7.73 13.07 291.0 73.0

20 11.50 0.56 4.52 16.14 283.0 73.0

25 11.40 0.71 11.21 9.38 282.0 73.0

30 10.80 0.85 11.76 8.76 279.0 74.0

35 10.50 1.10 11.33 9.06 280.0 74.0

40 9.90 2.34 12.18 7.59 282.0 73.0

45 9.40 2.42 13.12 6.61 287.0 74.0

50 8.90 1.20 10.84 9.50 289.0 74.0

55 8.40 0.10 10.66 10.23 289.0 74.0

60 8.00 1.64 12.35 7.77 291.0 75.0

65 7.30 0.20 12.30 8.54 294.0 74.0

70 6.80 0.29 10.86 9.94 295.0 74.0

75 6.40 0.10 8.87 12.02 295.0 75.0

80 5.90 0.12 8.52 12.36 293.0 75.0

85 5.60 0.15 7.85 13.02 290.0 75.0

90 5.20 0.16 7.46 13.40 287.0 74.0

95 4.80 0.19 6.96 13.89 283.0 75.0

100 4.50 0.19 6.46 14.39 278.0 74.0

105 4.30 0.21 7.68 13.16 273.0 74.0

110 4.00 0.22 7.06 13.77 269.0 74.0

115 3.70 0.43 10.31 10.42 267.0 74.0

120 3.50 0.19 9.52 11.33 265.0 74.0

125 3.40 0.38 7.53 13.22 263.0 73.0

130 3.30 0.59 5.74 14.91 261.0 73.0

135 3.00 0.22 9.49 11.34 262.0 73.0

140 2.50 0.26 8.13 12.68 261.0 73.0

145 2.10 0.37 10.02 10.74 259.0 73.0

150 1.70 0.73 9.20 11.38 259.0 73.0

155 1.50 0.31 10.26 10.53 260.0 73.0

160 1.20 0.14 9.97 10.90 261.0 73.0

165 0.90 0.11 7.75 13.14 262.0 73.0

170 0.40 0.14 6.36 14.51 262.0 73.0

175 0.10 0.18 5.52 15.33 260.0 73.0

180 0.00 0.23 4.27 16.56 256.0 73.0

Flue Gas Composition (%)

Fuel Data

Default Fuel Values

Temp. (ºF)

Note 1:  For other fuels, use the heating value and 
fuel composition determined by analysis of fuel 
sample in accordance with Clause 9.2.

Note 2:  In cases where the "Fuel Weight 
Remaining" is the same for three or more readings 
in a row, a "divide by zero error" will occur in the 
calculation sheet.  In such cases, adjust the weight 
values by interpolation between the first occurence 
and the next reading showing a decrease in 
weight.



































































































































































































































































509 Fabrications, Inc. 
Model: 509-1 Optimum 

Project: 0559WS001E 

OMNI-Test Laboratories, Inc.   

 

 

 

Appendix E 
 

Myren Consulting Test Report Addendum Dated September 21, 2017 
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