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1. Introduction

MF Fire Inc, retained OMNI to perform U.S. Environmental Protection Agency (EPA) certification testing
on the Nova C wood stove. The Nova C is a free-standing, single burn-rate catalytic room heater designed
for residential use. Testing was performed by OMNI-Test Laboratories at OMNI’s facility in Portland,
Oregon. The altitude of the laboratory is thirty feet above sea level. The unit was received in good condition
and logged in on 06/19/2023, then assigned and labeled with OMNI 1D #2468. OMNI representative Riley
Tiegs conducted the certification testing and completed all testing by 08/15/2023. This report is organized
in accordance with the EPA-recommended outline and is summarized in the Table of Contents immediately
preceding this section. The results in this report are limited to the item submitted.

The testing methodology used is composed of two distinct aspects:
e Particulate Matter Emissions:

The Nova C wood stove was tested in accordance with the U.S. EPA 40 CFR Part 60,
Subpart AAA — Standards of Performance for New Residential Wood Heaters using ASTM
E2515, ASTM E2780 and EPA Method 28R. Particulate emissions were measured using
sampling trains consisting of two Glass Fiber 47mm filters (front and back).

e Stack Loss Efficiency:

CSA4 B415.1:22 "Performance testing of solid-biofuel-burning heating appliance". This document

prescribes the processes and methods in securing data that may be computed to arrive at an
efficiency based on flue-gas losses. It is also used to calculate the emissions of carbon monoxide.
Results obtained for this report were calculated using version 2.4 of the spreadsheet provided by
CSA for use in conjunction with the current edition of the CSA B415.1 standard. Example
calculations for CSA B415.1:22 are not provided in this report since the approved software is
controlled by password protection.

Executive Summary

The MF Fire model Nova C is a single burn-rate appliance with fixed, non-adjustable air inlets. This testing
regiment requires two valid test runs with burn-rates within 10% of their average values. Testing of the MF
Fire model Nova C consisted of six test runs (Run 1 — Run 6) with two runs (Run 2 and Run 6) being used
for the single burn-rate average emissions. Run 1 was an invalid test run due to the train precision being
out of allowances provided by the standard. Run 3 was an invalid test run due to excessive filter
temperatures. Run 4 was an invalid test run due to post-test leak check failure of the pitot tube and associated
plumbing. Run 5 was an invalid test run due to proportionality issues between trains A and B.

The average emissions of the two valid tests (Run 2 and Run 6) included in the results indicate a particulate
emission rate of 1.91 grams per hour. The burn-rates of runs 2 and 6 differed by 3.3 percent of their average.

The proportionality results for the two test runs used were acceptable. Quality check results for both runs
are presented in Section 3 of this report. No sampling anomalies occurred, runs 2 and 6 were determined to
be valid and appropriate.
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Appliance Description

The Nova C stove is a free-standing single-burn rate wood burning stove that uses natural draft for
airflow and a catalyst for emission reduction. Primary air is vented from the back of the stove
through two 1.65 x 0.98 in. rectangular openings. Primary air is then transferred through a U-shape
square tube where it is heated and then forced downward into the firebox by the door. Secondary
air is drawn from the back of the stove through a 5.44 in x 0.50 in. rectangular opening where it
enters the interior of the baffle and emerges into the firebox through a matrix of holes on the bottom
side of the baffle. The appliance is offered with a leg version (Nova C) and a pedestal version
(Nova C Tower). Both models are identical, only the supporting structure (legs or pedestal) are
different.
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General Information

Type: Wood-Fired Room Heater (Freestanding, Catalytic), Single Burn-Rate

Materials of Construction: The unit is constructed primarily of mild steel. The firebox
is lined with firebrick over insulation board. The feed door has a 14.25 inches x 12.75
inches glass panel and 1” fiberglass rope gasket.

Air Introduction System: The Nova C stove is a free-standing single-burn rate wood
burning stove that uses natural draft for airflow and a catalyst for emission reduction.
Primary air is vented from the back of the stove through two 2.375 in. x 0.50 in. rectangular
openings. Primary air is then transferred through a U-shape square tube where it is heated
and then forced downward into the firebox by the door. Secondary air is drawn from the
back of the stove through a 5-7/8 in. x 0.50 in. rectangular opening where it enters the
interior of the baffle and emerges into the firebox through a matrix of holes on the bottom
side of the baffle.

Combustion Control Mechanisms: None - single burn rate appliance with no controls

Combustor: MF Fire, Inc SKU N11, 2.5" x 13"x 2"

Internal Baffles: Air travels through a catalytic combustor located above the firebox. The
baffle also has a bypass opening where exhaust travels when the bypass is open.

Flue Outlet: The 6” diameter flue outlet is located at the rear of the top of the appliance.

Other Features: None



MEF Fire, Inc.
Model: Nova C
0552WS003E

Firebox Volume and Calculations
The firebox is constructed of mild steel and lined with firebricks. A steel frame with ceramic glass fuel
loading door with and opening measuring 15.28” W x 12.76” H dominates the front side of the appliance.

[T
T R LAY - -

Firebrick Lining Side Sectional View

The extents of the regions that define the total volume within the firebox are identified as being
usable.

Total firebox volume = 1.7 ft
Usable Firebox Volume = Total Firebox Volume — 0= 1.7 ft

MNOVA C Firebox Volume

Valuee 1 (Lonwer Cubsiid] Viskime 2 (U poer Trangiulad Prism)
13.25im. x 19in. a Bin. = 2,014 cubs in 5013 .25in. x 190, x 7.25an.) = 912 6 cubss in
Tats Volume
o 2,014 pubsc in
125 + 5126 cubic im
2 9266 ¢uhie
1.7 cubic ft.
g
15* 13.25%
FROMNT VIEW SIDE VIEW
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2. Testing Preparation and Facility

Conditioning
The required minimum 50 hours of conditioning was conducted by the manufacturer in advance of shipment
of the appliance to OMNI. See Section 4 of this report for the conditioning data.

Appliance Installation

In preparation for testing, the appliance was placed on a 1000 Ib. capacity scale and fitted with a section of
single wall connector pipe to a height approximately eight feet from the top surface of the scale and
extended further upward to a height of approximately 15 feet with UL 103 solid-pack chimney. Both the
chimney connector and chimney were a nominal six inch inside diameter. The base portion of the solid
pack chimney was fitted with a 3/8-inch diameter hole for ready access of a flue gas probe and with a 3/16”
diameter hole for ready access of a flue temperature probe. A 3/8” diameter hole was also procured at the
base of the chimney connector within 1 foot of the appliance for the purpose of serving a draft probe. All
joining sections of pipe and flue attachment were sealed with furnace cement. The appliance was then fitted
with thermocouples for surface temperature measurement.

Dilution Tunnel

OMNTI’s facility uses permanent and dedicated dilution tunnels that are designed and are maintained to meet
the specifications of the dilution tunnel specifications prescribed in ASTM E2515. The dilution tunnel was
cleaned on 7/10/23 immediately prior to the test series. Prior to testing, sample point and traverse point
locations are verified to ensure their locations are within the prescribed specifications. Collection
hood, tunnel diameter, and mixing section length are also verified to be within specifications.
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Sampling Systems

The sampling systems consisted of two independent systems, each managing two dry gas meters (a total of
four dry gas meters). One of the systems was designated for sampling of Train A and Train B for the
duration of test(s), and the other system was designated for sampling of the First Hour emissions and
background ambient particulate. These systems were arranged identically to and in accordance with Section
6 of ASTM E2515 with the only exception that the pressure drop through an orifice on the exhaust end of
each meter were monitored with a monometer to aid in identifying and responding to changes in the sample

flow rates during operation.
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Manufacturer’s Written Instructions
(Provided by manufacturer)
Nova C Lab Instructions
Open the bypass
o DOpen the front loading doos
# Levei the coal bed

Place test losd onto coal bad
Cloas the front laading doar
Close the bypass

& @
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3. SAMPLING PROCEDURES AND TEST RESULTS

RUN NARRATIVES

Run 1 — Test procedures prescribed within ASTM E2780, ASTM E2515 and CSA B415.1 were followed
to produce a burn rate of 2.06 kg/h (no controls available on the appliance as this is a single burn-rate
appliance). Sampling was conducted in accordance with ASTM E2515. Negative filter weights were found
on train A (post first hour) which was caused by filter material transferring to the O-ring gasket. Transfer
weight can be seen as a positive weight on the O-rings. Negative filter is added back into the calculation to
offset transfer weight as being counted as emissions. The train precision was found to be unacceptable and

so this test run was determined to be invalid and inappropriate for inclusion in the average.

Run 1 Sampling portion Start-up Procedures

Bypass: Used to load fuel, then closed once the door was shut.
Fuel Loading:  Fuel Loading was completed by 35 seconds.
Door: Fuel door was open to load fuel then closed at 40 seconds.

Primary Air: n/a — Single Burn-Rate Appliance (fixed)

Secondary Air:  n/a— Single Burn-Rate Appliance (fixed)No user control for secondary air.

Vi

[ =

Run Test Fuel -

Run 1 - Loaded Stove
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Run 2 — Test procedures prescribed within ASTM E2780, ASTM E2515 and CSA B415.1 were followed
to produce a burn rate of 1.98 kg/h (no controls available on the appliance as this is a single burn-rate
appliance). Sampling was conducted in accordance with ASTM E2515. No negative filter weights were
found on either trains A or B nor did any other sampling anomalies occur. This test run was determined to
be valid and appropriate for inclusion in the average emissions calculations.

Run 2 Sampling portion Start-up Procedures

Bypass: Used to load fuel, then closed once door was shut.
Fuel Loading:  Fuel Loading was completed by 40 seconds.
Door: Fuel door was open to load fuel then closed at 45 seconds.

Primary Air: n/a — Single Burn-Rate Appliance (fixed)
Secondary Air: n/a— Single Burn-Rate Appliance (fixed)No user control for secondary air.

Run 2 — Test Fuel Run 2 - Loaded Stove

12
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Run 3 — Test procedures prescribed within ASTM E2780, ASTM E2515 and CSA B415.1 were followed
to produce a burn rate of 1.91 kg/h (no controls available on the appliance as this is a single burn-rate
appliance). Sampling was conducted in accordance with ASTM E2515. No negative filter weights were
found. Filter temperatures were found to exceed the limitations set forth in ASTM E2780 and therefore the
run was determined to be invalid and not appropriate for use.

Run 3 Sampling portion Start-up Procedures
Bypass: Used to load fuel, then closed once door was shut.
Fuel Loading: Fuel Loading was completed by 25 seconds.
Door: Fuel door was open to load fuel then closed at 30 seconds.
Primary Air: n/a — Single Burn-Rate Appliance (fixed)
Secondary Air: n/a — Single Burn-Rate Appliance (fixed)No user control for secondary air.

Run 3 — Test Fuel Run 3 — Loaded Stove

13
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Run 4 — Test procedures prescribed within ASTM E2780, ASTM E2515 and CSA B415.1 followed to
produce a burn rate of 2.28 kg/h (no controls available on the appliance as this is a single burn-rate
appliance). Sampling was conducted in accordance with ASTM E2515. No negative filter weights were
found. The post-test leak check of the pitot tube and associated plumbing failed and therefore the run was
determined to be invalid and not appropriate for use. Although the pitot tube did pass the pre-test leak
check, investigation following the post-test failure revealed that a “quick-connect” fitting that had been
unplugged and re-plugged prior to the test run and it was not fully and securely seated into its receiving
socket causing intermittent leakage.

Run 4 Sampling portion Start-up Procedures
Bypass: Used to load fuel, then closed once door was shut.
Fuel Loading: Fuel Loading was completed by 30 seconds.
Door: Fuel door was open to load fuel then closed at 35 seconds.
Primary Air: n/a — Single Burn-Rate Appliance (fixed)
Secondary Air: n/a — Single Burn-Rate Appliance (fixed)No user control for secondary air.

Run 4 — Test Fuel Run 4 — Loaded Stove

14
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Run 5 — Test procedures prescribed within ASTM E2780, ASTM E2515 and CSA B415.1 were followed
to produce a burn rate of 2.11 kg/h (no controls available on the appliance as this is a single burn-rate
appliance). Sampling was conducted in accordance with ASTM E2515. No negative filter weights were
found. The proportionality between trains A and B were found to be more than the permitted magnitude
permitted by ASTM E2780 and the run was determined to be invalid and not appropriate for use.

Run 5 Sampling portion Start-up Procedures
Bypass: Used to load fuel, then closed once door was shut.
Fuel Loading: Fuel Loading was completed by 30 seconds.
Door: Fuel door was open to load fuel then closed at 35 seconds.
Primary Air: n/a — Single Burn-Rate Appliance (fixed)
Secondary Air:  n/a— Single Burn-Rate Appliance (fixed)No user control for secondary air.

Run 5 — Test Fuel Run 5 — Loaded Stove
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Run 6 — Test procedures prescribed within ASTM E2780, ASTM E2515 and CSA B415.1 were followed
to produce a burn rate of 1.72 kg/h (no controls available on the appliance as this is a single burn-rate
appliance). Sampling was conducted in accordance with ASTM E2515. No negative filter weights were
found, nor did any other sampling anomalies occur. This test run was determined to be valid and appropriate
for inclusion in the average emissions calculations.

Run 6 Sampling portion Start-up Procedures
Bypass: Used to load fuel, then closed once door was shut
Fuel Loading: Fuel loading started once door was open and was completed at 60 seconds
Door: Fuel Door closed at 65 sec.
Primary Air: n/a — Single Burn-Rate Appliance (fixed)
Secondary Air: n/a — Single Burn-Rate Appliance (fixed)No user control for secondary air.

Run 6 — Test Fuel Run 6 — Coal bed at End of Test

16
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Summary Tables
Table 1 — Particulate Emissions
Burn Rate ASTM E2515 Emissions ASTM E2515 Emissions
Run I(UNCORRECTED) (CORRECTED)
(kg/h dry)

(g/h) (g/h)
1 2.06 2.85 3.16
2 1.98 1.93 *1.93
3 1.91 241 *2.41
4 2.28 5.31 *5.31
5 2.11 2.29 *2.29
6 1.72 1.88 *1.88
AVG 1.85 1.91 1.91

Average is Single Burn-Rate Emission average of Runs 2 and 6

'UNCORRECTED - Values are those data reported as directed by the test method and are the values that will be used for compliance
determination purposes. This means that filters with missing mass will be reported as they are when recovered and weighed.

2CORRECTED Values that represent a revised calculation that assumes any missing filter mass (negative filter weights) are counted
as zero (rather than negative) and, as such, these corrected values will always be slightly higher than uncorrected values given that
there is more mass in the calculations.

* Indicates that no correction was made (there were no negative filter weights)

Table 2 — Particulate Emissions (First Hour)

ASTM E2515 Emissions ASTM E2515 Emissions
— First Hour — First Hour
Run ,
|(UNCORRECTED) (CORRECTED)
(g/h) (g/h)
1 8.44 *Q 44
2 4.40 *4 40
3 7.26 *7 26
4 10.82 *10.82
5 5.49 *5 49
6 6.16 *6.16

'UNCORRECTED - Values are those data reported as directed by the test method and are the values that will be used for compliance
determination purposes. This means that filters with missing mass will be reported as they are when recovered and weighed.

2CORRECTED Values that represent a revised calculation that assumes any missing filter mass (negative filter weights) are counted
as zero (rather than negative) and, as such, these corrected values will always be slightly higher than uncorrected values given that
there is more mass in the calculations.

* Indicates that no correction was made (there were no negative filter weights)

17
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Table 3 — B415.1 Efficiency and CO Emissions
Run nggfl ¢ Efgc?e‘licy Efil'::ile‘rllc CO Emissions CO Emissions CO Emi.ssions
(BTU/h) (%) %) Yy (g/MJ Output) (g/kg Dry Fuel) (g/min)
1 27,836 68.3 73.8 3.06 41.33 1.42
2 28,140 71.8 77.6 2.04 28.99 0.96
3 23,522 62.3 67.3 2.87 35.44 1.13
4 32,182 71.2 76.9 2.56 36.10 1.37
5 30,375 72.0 77.8 4.07 58.01 2.06
6 23,654 69.5 75.1 2.33 32.10 0.92
*AVG 25,897 70.65 76.35 2.19 30.55 0.94
*Averages of Runs 2 and 6
Table 4 — Test Facility Conditions
Room Temperature Barometric Pressure Air Velocity
(°F) (Hg) (ft/min)
Run Before After Before After Before After
1 85 83 30.08 30.03 <50 <50
2 84 84 30.06 30.03 <50 <50
3 89 86 29.98 30.00 <50 <50
4 85 85 30.14 30.14 <50 <50
5 85 84 30.14 30.14 <50 <50
6 88 89 29.99 29.96 <50 <50
Table 5 — Fuel Measurement and Crib Description Summary —- PRETEST
Douglas Fir Dimensional Lumber
Run Pretest Fuel Weight (1bs.) Pretest Moisture (Dry basis - %) Coal B(;;ls\)’Veight
1 7.8 19.9 3.2
2 7.5 21.9 2.5
3 11.7 23.3 2.8
4 11.7 22.8 2.7
5 10.6 20.2 2.6
6 8.4 22.5 2.9

18




MEF Fire, Inc.
Model: Nova C
0552WS003E

Table 6 — Fuel Measurement and Crib Description Summary — TEST
Douglas Fir Dimensional Lumber

Wet Fuel
. Fuel Mass Load Fuel
Test Fuel — Firebox Density Wet  Density ~ TestFuel  pjece 2345 4x4s
Run  Wet Basis  yolume y Dry Basis
Basis 3 Length Used Used
(Ibs.) (ft) (Ibs./ft” of (Ibs.) .
(Ibs./ft)) firebox : (in)
volume)
1 12.7 1.70 33.73 747 27.96 14 3 2
2 12.2 1.70 32.20 7.18 26.49 14 3 2
3 12.8 1.70 34.65 7.53 28.43 14 3 2
4 12.4 1.70 32.51 7.29 26.84 14 3 2
5 12.6 1.70 34.35 7.41 28.14 14 3 2
6 11.8 1.70 32.20 6.94 26.32 14 3 2
Table 7 — Dilution Tunnel Gas Measurements and Sampling Data Summary
Average Dilution Tunnel Gas Measurements
Length of Test Velocity Flow Rate Temperature
Run (min) (ft/sec) (dscf/min) (°F)
1 141 21.87 227.5 128.44
2 140 22.83 238.5 125.82
3 151 23.06 238.1 131.66
4 123 22.94 239.8 127.28
5 134 18.72 200.0 114.50
6 155 18.77 196.0 124.08
Table 8 — Appliance Average Temperature Data
Beginning Surface Ending Surface )
Run  Temperature Average, °F Temperature Average, °F Surface Delta T
1 456 385 52
2 444 404 40
3 497 408 66
4 444 417 27
5 443 412 31
6 431 392 39

b. Represents the difference between beginning and ending average surface temperatures.

19
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Table 9 — Pretest Configuration
Run Combustion Air Fuel Added Fuel Added Time (min)
1 Fixed (non-Adjustable) 8.0 N/A 59
2 Fixed (non-Adjustable) 9.4 N/A 89
3 Fixed (non-Adjustable) N/A N/A N/A
4 Fixed (non-Adjustable) N/A N/A N/A
5 Fixed (non-Adjustable) 4.9 N/A 65
6 Fixed (non-Adjustable) 8.4 N/A 139

OMNI-Test Laboratories, Inc.
20




MEF Fire, Inc.
Model: Nova C
0552WS003E

4. TEST DATA BY RUN

OMNI-Test Laboratories, Inc.
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MF Fire, Inc.
Model: Nova C
0552WS003E

Conditioning Data

OMNI-Test Laboratories, Inc.
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MF Fire

3031 Washington Boulevard, Suite G
Baltimore, MD 21230

Nova C

All conditioning was conducted using untreated wood with moisture content between 19%-25%.

¢/ MFFIRE

Time (Hour) | Weight (Ib) | Flue Temp (F) | Cattemp (F) Date Technician
0 13.3 344 730 5/1/2023 |R. Fisher
1 4.7 366 966 5/1/2023
2 1.5 320 817 5/1/2023
3 0.3 293 727 5/1/2023
4 13.3 405 684 5/1/2023 |R. Fisher
5 3.8 484 933 5/1/2023
6 1.2 370 779 5/1/2023
7 0.1 350 745 5/1/2023
8 12.8 469 795 5/3/2023 |R. Fisher
9 3.6 950 488 5/3/2023
10 1 401 774 5/3/2023
11 0.2 371 716 5/3/2023
12 12.3 231 668 5/3/2023 |R. Fisher
13 4.5 490 1020 5/3/2023
14 2.1 366 706 5/3/2023
15 0.2 361 371 5/3/2023
16 12.3 493 794 5/4/2023 |R. Fisher
17 3.5 502 1034 5/4/2023
18 0.9 391 757 5/4/2023
19 0.4 378 726 5/4/2023
20 12.5 492 844 5/5/2023 |R. Fisher
21 3.7 534 1037 5/5/2023
22 0.7 422 775 5/5/2023
23 0.1 412 747 5/5/2023
24 13.1 296 863 5/8/2023 |R. Fisher
25 4 305 945 5/8/2023
26 1.1 249 775 5/8/2023
27 0.2 232 232709 5/8/2023
28 12.8 378 827 5/9/2023 |R. Fisher
29 4.4 395 937 5/9/2023
30 1.4 329 764 5/9/2023
31 0.3 307 703 5/9/2023
32 12.9 391 786 5/10/2023 [R. Fisher
33 3.9 444 1049 5/10/2023
34 1.3 327 711 5/10/2023
35 0.4 316 696 5/10/2023
36 12.9 303 832 5/11/2023 [R. Fisher
37 3.2 339 1082 5/11/2023
38 0.4 357 779 5/11/2023

23




39 12.6 322 759 5/11/2023 [R. Fisher
40 3.8 1089 385 5/11/2023
41 0.4 252 797 5/11/2023
42 12.5 487 812 5/16/2023 [R. Fisher
43 2.8 518 989 5/16/2023
44 0.4 407 737 5/16/2023
45 12.6 485 771 5/17/2023 |[R. Fisher
46 2.6 556 1142 5/17/2023
47 0.1 425 769 5/17/2023
48 12.3 368 770 5/18/2023 [R. Fisher
49 4.1 403 969 5/18/2023
50 0.7 336 789 5/18/2023
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MF Fire, Inc.
Model: Nova C
0552WS003E

Run 1 Test Data
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OMNI|-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:
Tracking No.:
Run:

Test Date:

MF Fire

Nova C
0552WS003E
2468

1
07/11/23

Burn Rate

Average Tunnel Temperature

Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

2.06 kg/hrdry
128 degrees Fahrenheit
21.87 feet/second
13647.6 dscf/hour

0.104 inches H20

Technician Signature:

Total Time of Test 141 minutes
AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 22.024 cubic feet 22.785 cubic feet 22.431 cubic feet 9.605 cubic feet
Average Gas Meter Temperature 83 degrees Fahrenheit 92 degrees Fahrenheit 93 degrees Fahrenheit 88 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vms| 21.746 dscf 22.115 dscf 21.886 dscf 9.375 dscf
lotal Particulates - m, 0.1 mg 6 mg 3.4 mg 0 mg
Particulate Concentration (dry-standard) - C/C, 0.000005 grams/dscf 0.00027 grams/dscf 0.00016 grams/dscf 0.00000 grams/dscf
lotal Particulate Emissions - Er 0.15 grams 8.55 grams 4.83 grams 0.00 grams
Particulate Emission Rate 0.06 grams/hour 3.64 grams/hour 2.06 grams/hour 0.00 grams/hour
Emissions Factor 1.77 glkg 1.00 g/kg 0.00 g/kg
Difference from Average Total Particulate Emissions 1.86 grams 1.86 grams
Final Average Results Quality Checks Requirement Meastreallonsered
Complete Test Run First Hour Train 1 Train 2 Complies?
Total Particulate Emissions - Er 6.69  grams Filter Temps, °F <90 86 86 88 OK
Particulate Emission Rate 2.85 grams/hour Filter Face Velocity, fom <30 8.73 8.78 8.78 OK
Emissions Factor 1.38 grams/kg Dryer Exit Temp, °F <80 60 60 49 OK
Leakage Rate, cfm
< 4% of avg sample rate or 0.01 0.000 0.001 0.001 OK
< 0.01 cfm, lesser of the two
First Hour Emissions Neg. Probe Weight =>0 0 0 0 OK
Total Particulate Emissions - Er 0.00 grams <90 for < 10% of 8 0.00% 0.00% 0.00% OK
Particulate Emission Rate 0.00 grams/hour Pro'Rate\Vaniation > 110 for < 10% of 6 0.00% 0.00% 0.00% OK
Emissions Factor 0.00 grams/kg # Readings < 80% 0 0 0 OK
# Readings > 120% 0 0 0 OK
7.5% of Average Total Particulate Emissions 0.50 grams Ambient Temp, °F <55 81 OK
(min / max) >90 85 OK
Train Precision (A) Within 7.5% 27.8% Unacceptable
One of 4 or B must conform (B) Within 0.5 g/kg 0.77
Stove Surface AT Within 125 °F 52 OK
Room Air Velocity < 50 fpm 16 OK

Control No. P-SSAR-0003 0552WS003E Run 1 A and B Corrected
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OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer :  MF Fire Firebox Volume : | 1.70 |f3
Model : Nova C % 2 x4 Required: 35-65 %
Tracking No.: 2468 Moisture Meter Cal Ideal Fuel Weight : 11.9 |b.
Project No.: 0552WS003E Cal Block |Measured Minimum Fuel Weight : 10.71 Ib.
Test Date :  7/11/2023 12.0 12.0 Maximum Fuel Weight : 13.09 Ib.
RunNo.: 1 22.0 22.0
Fuel Piece Data Wet Weights, Ib | Dry Weights, Ib
. . . Dry
PC| Weight, | .. Length, Moisture Readings, Average . Volume,
#) 1 |5 Dry Basis % MC, % db| WolIRG | gz | 4X4 | 2x4 | 4xa ) 2x4
1 1.20 | 2x4 14.00 19.6 21.0 19.7 20.1 1.00 0.0425 1.2
2 1.30 | 2x4 14.00 19.9 20.6 19.8 20.1 1.08 0.0425 1.3
3 1.40 | 2x4 14.00 20.6 22.2 19.9 20.9 1.16 0.0425 1.4
4 3.80 | 4x4 14.00 22.3 19.4 19.2 20.3 3.16 0.0992 3.8 3.16
5 3.30 | 4x4 14.00 22.0 19.9 22.0 21.3 2.72 0.0992 3.3 2.72
6
7
8
9
Spacer Data
Moisture Readings, Dry Basis % (One reading per spacer)
10.4 10.6 9.4 8.5
10.5 8.4 12.0 11.4 Avg: 104
12.4 7.5 12.2 9.7
11.4 9.2 12.0 11.2
Assembled Crib Fuel Load with Spacers Attatched
Weight,
P: Ib with | Size| 4x4s 2x4s
Spacers
1 1.70 2x4 1.7000 Combined Mass of 4 x 4s 7.5 Ib
2 1.70 2x4 1.7000 Combined Mass of 2 x 4s 5.2 Ib
3 1.80 | 2x4 1.8000
4 4.00 4x4 4.00 Total Wet Mass of Fuel Load 127 b
5 3.50 | 4x4 3.50
6
7
8
9
Fuel Load Properties
Number Wet Dry ID:ueI Ltoalzl/ztg‘? Dry Fuel | Wet Fuel Moisture, %
Type of Picces Weight, | Weight, ensity, Density, | Density,
Ib. Ib. We‘t Dr){ lo/ft’ lo/ft’ Dry Basis | Wet Basis
Basis Basis
2x4 3 3.9 3.24
4x4 2 71 5.88
Spacers |16 17 154 7.47 6.27 27.96 33.73 19.16 16.08
Totals |77 127 | 10.66

Compliance Checks

% of

Load
Fuel ) Fuel [Fuel load FueI.Load
Density, . Peices
Load, Ib/ft® of Density, | mass Mositure
WetLb. | o °| Ibf® | whichis | 70" =
vo 2x4 °
Measured 12.7 7.47 27.96 41 20.5
Required [10.7-13.1|16.3-7.7| 25-36 35-65 19 -25
Complies ? Yes Yes Yes Yes Yes

Control No. P-SSAR-0003 27 0552WS003E Run 1 A and B Corrected



OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 1 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: Nova C 3 pieces @ 10 inches
Tracking No.: 2468 4 pieces @ 14 inches
Project No.: 0552WS003E pieces @ inches
Test Date: 7/11/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
20 20.3
19 20.6
20.1 19.7
19.5 19.1
Coal Bed 2.5 3.2 23 21.6
Range (Ib): (min) (max) Avg Preburn Moisture (% DB):  20.29
Temperatures (°F)

Tﬁ:]zp(srﬁ?n) Scale (Ib) SE?:ﬁchr)‘f;‘ft FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
0 114 -0.062 468 170 373 357 304 3218 334.3 382 82
1 10.1 -0.062 462 172 373 357 304 3218 333.6 367 82
2 10 -0.065 454 174 372 357 304 3218 332.2 372 82
3 9.9 -0.066 459 177 368 357 304 3218 332.9 382 82
4 9.8 -0.066 461 179 365 356 304 3218 332.8 387 82
5 9.8 -0.066 474 181 360 356 303 3218 334.9 391 82
6 9.5 -0.067 485 183 357 355 302 3218 336.4 396 82
7 94 -0.068 499 184 353 355 302 3218 338.4 400 82
8 9.3 -0.067 508 186 349 354 301 3218 339.5 402 82
9 9.2 -0.067 517 188 346 353 300 3218 340.8 403 82
10 9 -0.069 542 189 343 353 299 3218 345.1 409 82
11 8.8 -0.07 566 191 340 352 299 3218 349.8 417 82
12 8.7 -0.07 591 193 338 352 298 3218 354.3 424 83
13 8.5 -0.071 608 194 336 352 298 3218 357.8 429 83
14 8.3 -0.071 620 196 335 351 298 3218 360.1 432 83
15 8.2 -0.07 635 197 334 352 298 3218 363.2 433 83
16 8 -0.07 644 198 333 351 299 3218 365.2 436 83
17 7.8 -0.071 655 200 333 352 300 3218 368.2 439 83
18 7.6 -0.071 663 202 333 352 302 3218 370.3 439 83
19 7.6 -0.071 667 203 334 353 303 3218 371.9 440 84
20 7.3 -0.07 671 205 334 355 305 3218 373.9 441 84
21 71 -0.071 675 206 335 356 306 3218 375.7 442 84
22 6.9 -0.07 680 208 336 358 308 3218 378.1 443 85
23 6.8 -0.07 685 209 337 360 310 3218 380.2 444 85
24 6.6 -0.071 690 211 339 362 313 3218 382.9 447 85
25 6.4 -0.071 697 213 340 365 315 3218 385.8 449 85
26 6.3 -0.071 708 214 342 367 318 3218 389.6 451 85
27 6.1 -0.071 714 216 344 370 320 3218 392.8 452 85
28 5.9 -0.072 721 217 347 373 323 3218 396.2 454 85
29 5.7 -0.071 731 219 350 376 326 3218 400.4 456 85
30 5.5 -0.072 736 221 352 379 329 3218 403.5 458 86
31 5.4 -0.071 743 222 355 383 333 3218 407.2 459 86
32 5.2 -0.072 753 224 358 386 336 3218 4114 461 86
33 5.1 -0.072 760 226 360 389 339 3218 415 461 86
34 4.9 -0.07 769 227 363 393 342 3218 418.8 462 86
35 4.8 -0.071 770 229 366 396 345 3218 421.2 462 86
36 4.6 -0.071 772 230 369 399 349 3218 423.7 463 86
37 45 -0.072 775 232 372 403 352 3218 426.6 464 87
38 43 -0.072 777 233 376 406 355 3218 429.4 464 87
39 4.2 -0.071 777 235 379 410 358 3218 4317 464 87
40 4.1 -0.07 771 236 383 412 361 3218 432.6 462 87
41 4 -0.07 766 237 386 416 364 3218 433.8 461 87
42 3.8 -0.071 762 239 391 419 367 3218 435.4 460 87

Control No. P-SSAR-0003 28 0552WS003E Run 1 A and B Corrected



OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 1 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: Nova C 3 pieces @ 10 inches
Tracking No.: 2468 4 pieces @ 14 inches
Project No.: 0552WS003E pieces @ inches
Test Date: 7/11/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
20 20.3
19 20.6
20.1 19.7
19.5 19.1
Coal Bed 2.5 3.2 23 21.6
Range (Ib): (min) (max) Avg Preburn Moisture (% DB):  20.29
Temperatures (°F)

Tﬁ:]zp(srﬁ?n) Scale (Ib) SE?:ﬁchr)‘f;‘ft FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
43 3.7 -0.07 752 241 395 422 369 3218 435.8 457 87
44 3.6 -0.07 746 242 399 425 372 3218 436.6 454 88
45 3.5 -0.071 736 244 403 427 374 3218 436.6 453 83
46 3.4 -0.069 733 245 406 429 376 3218 437.9 449 84
47 3.3 -0.069 723 247 410 432 378 3218 437.8 447 82
48 3.2 -0.069 706 248 414 435 380 3218 436.7 444 82
49 3.1 -0.068 708 250 418 436 382 3218 438.8 442 83
50 3 -0.068 699 252 422 438 384 3218 439 439 82
51 3 -0.067 689 254 426 440 385 3218 438.8 437 81
52 2.9 -0.067 682 255 431 441 387 3218 439.3 433 83
53 2.8 -0.066 674 256 435 443 387 3218 438.9 431 83
54 2.8 -0.065 659 258 439 444 389 3218 437.7 426 82
55 2.7 -0.065 649 259 443 444 390 3218 4371 421 82
56 2.6 -0.065 633 261 447 445 391 3218 435.5 418 82
57 2.6 -0.064 621 262 451 445 391 3218 434.2 414 80
58 25 -0.064 612 263 454 445 392 3218 433.2 411 84
59 25 -0.064 599 265 456 445 392 3218 431.5 407 83
60 8 -0.068 583 267 460 445 392 3218 429.1 440 83
61 10.5 -0.07 583 268 463 444 392 3218 430.1 431 82
62 10.4 -0.07 592 270 464 444 392 3218 4323 431 82
63 10.2 -0.072 608 271 463 442 392 3218 435.2 438 83
64 10 -0.072 625 272 460 441 393 3218 438.4 446 82
65 9.8 -0.072 642 274 457 440 393 3218 441.2 451 81
66 9.6 -0.073 660 275 455 440 393 3218 4445 455 81
67 9.4 -0.074 678 276 452 439 394 3218 447.7 460 82
68 9.2 -0.074 692 278 450 438 394 3218 450.1 464 82
69 9 -0.073 711 278 448 438 394 3218 453.7 467 82
70 8.8 -0.074 719 279 446 437 395 3218 455.4 470 84
71 8.6 -0.074 728 280 445 437 395 3218 457.2 471 81
72 8.5 -0.074 736 281 445 438 397 3218 459.3 473 83
73 8.2 -0.074 749 282 444 438 398 3218 462.2 477 83
74 8.1 -0.075 755 283 444 439 399 3218 464.1 478 83
75 7.8 -0.074 763 284 444 440 401 3218 466.5 479 84
76 7.6 -0.075 766 285 445 442 402 3218 467.8 479 83
77 7.5 -0.074 771 286 446 443 403 3218 469.7 480 82
78 7.3 -0.075 770 287 446 444 405 3218 470.4 480 84
79 7.1 -0.074 771 287 447 445 406 3218 4711 480 85
80 6.9 -0.074 774 288 447 447 408 3218 472.7 480 82
81 6.8 -0.073 778 288 448 448 409 3218 474.4 481 84
82 6.6 -0.073 782 289 450 451 411 3218 476.5 482 82
83 6.4 -0.074 782 290 451 452 412 3218 477.4 482 80
84 6.2 -0.073 786 290 452 454 413 3218 479.2 482 84
85 6.1 -0.073 795 291 453 456 415 3218 482 482 83

Control No. P-SSAR-0003 29 0552WS003E Run 1 A and B Corrected



OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 1 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: Nova C 3 pieces @ 10 inches
Tracking No.: 2468 4 pieces @ 14 inches
Project No.: 0552WS003E pieces @ inches
Test Date: 7/11/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
20 20.3
19 20.6
20.1 19.7
19.5 19.1
Coal Bed 2.5 3.2 23 21.6
Range (Ib): (min) (max) Avg Preburn Moisture (% DB):  20.29
Temperatures (°F)

Tﬁ:]ip(srﬁ?n) Scale (Ib) SE?:ﬁchr)‘f;‘ft FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
86 5.9 -0.073 798 291 455 457 416 3218 483.2 484 83
87 5.8 -0.074 803 292 456 459 418 3218 485.3 485 83
88 5.6 -0.073 807 292 457 461 419 3218 487.3 487 83
89 5.4 -0.074 810 293 459 463 420 3218 488.9 487 84
90 5.2 -0.074 815 294 461 465 422 3218 4913 488 84
91 5.1 -0.074 818 294 463 467 423 3218 492.7 488 83
92 4.9 -0.073 825 294 464 468 425 3218 495.4 487 84
93 4.7 -0.073 827 295 466 471 426 3218 497.2 487 82
94 4.6 -0.073 828 295 468 472 427 3218 497.9 487 85
95 4.5 -0.073 832 296 470 474 428 3218 500.1 485 85
96 4.3 -0.073 830 297 471 476 430 3218 500.8 484 83
97 4.2 -0.072 835 296 473 478 432 3218 502.8 482 84
98 4.1 -0.071 830 297 475 479 432 3218 502.7 478 83
99 4 -0.072 821 297 476 482 433 3218 501.8 475 82
100 4 -0.071 812 297 478 483 434 3218 500.8 471 84
101 3.9 -0.07 800 297 479 485 435 3218 499.2 467 82
102 3.8 -0.07 784 297 481 486 436 3218 496.7 463 83
103 3.7 -0.069 757 297 483 486 436 3218 491.7 457 86
104 3.7 -0.069 747 297 484 488 436 3218 490.5 453 84
105 3.6 -0.068 728 298 485 488 436 3218 487.2 449 85
106 3.5 -0.068 712 299 487 488 436 3218 484.4 445 82
107 3.5 -0.067 695 298 488 488 436 3218 480.9 440 86
108 3.5 -0.068 679 300 489 487 435 3218 478.1 436 82
109 34 -0.067 666 300 489 487 435 3218 475.6 432 85
110 34 -0.067 652 301 489 486 435 3218 472.5 428 86
111 3.3 -0.066 643 301 489 485 433 3218 470.2 424 86
112 3.3 -0.066 631 303 489 483 433 3218 467.8 421 84
113 3.2 -0.065 622 304 489 483 432 3218 465.9 418 84
114 3.2 -0.064 616 303 488 481 431 3218 463.8 415 85
115 3.2 -0.065 604 304 487 479 430 3218 460.7 413 83

Control No. P-SSAR-0003 30 0552WS003E Run 1 A and B Corrected
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: MF Fire Equipment Numbers:
Model: Nova C
Tracking No.: 2468
Project No.: 0552WS003E
Run#: 1
Date: 7/11/23

First Hour
Sample Component Reagent Filter, Probe Weights
or Dish # Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter 0.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 0.0 |
TRAIN 1
Sample Component Reagent Filter, Probe Weights
or Dish # Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter E985 123.5 118.3 5.2
C. Rear filter catch Filter E986 118.2 118.3 -0.1
D. Probe catch* Probe 13 114321.5 | 114321.5 0.0
E. Filter seals catch* Seals S526 3321.0 3320.1 0.9
Sub-Total | Total Particulate, mg: | 6.0 |
Train 1 Aggregate| Total Particulate, mg: | 6.0 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter E987 122.8 117.9 4.9
B. Rear filter catch Filter E988 116.3 118.1 -1.8
C. Probe catch* Probe 35 114327.4 | 114327.4 0.0
D. Filter seals catch* Seals S527 3269.4 3269.1 0.3
| Total Particulate, mg: | 3.4 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter E989 117.8 117.7 0.1
| Total Particulate, mg: | 0.1 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulate, mg

Technician Signature:

Control No. P-SSAR-0003 36 0552WS003E Run 1 A and B Corrected



Run 1 First Hour Emissions Data
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: MF Fire

Model: Nova C

Tracking No.: 2468

Project No.: 0552WS003E

Run#: 1

Date: 7/11/23

Equipment Numbers:

First Hour
Sample Component Reagent Filter, Probe Weights
or Dish # Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter E983 122.8 117.6 5.2
C. Rear filter catch Filter E984 119.3 119.2 0.1
D. Probe catch* Probe 24 114128.5 | 114128.5 0.0
E. Filter seals catch* Seals S525 3283.2 3282.6 0.6
Sub-Total | Total Particulate, mg: | 5.9 |
TRAIN 1
Sample Component Reagent Filter, Probe Weights
or Dish # Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter 0.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 0.0 |
Train 1 Aggregate| Total Particulate, mg: | 5.9 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter 0.0
B. Rear filter catch Filter 0.0
C. Probe catch* Probe 0.0
D. Filter seals catch* Seals 0.0
| Total Particulate, mg: | 0.0 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature:

Control No. P-SSAR-0003
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Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

OMNI-Test Laboratories

MF Fire Technicians:
Nova C
07/11/23

1

141
SBR

Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis
Overall Efficiency] 68.3% 73.8%
Combustion Efficiency 97.5% 97.5%
Heat Transfer Efficiency 70% 75.7%
Output Rate (kJ/h 27,836 26,405 (Btu/h)
Burn Rate (kg/h) 2.06 4.54 (Ib/h)
Input (kJ/h), 40,764 38,669 (Btu/h)
Test Load Weight (dry kg) 4.84 10.66 | drylb |
MC wet (%) 16.08
MC dry (%) 19.16
Particulate (g ) 0
CO (g) 200
Test Duration (h) 2.35
Emissions| Particulate CcO
g/MJ Output| 0.00 3.06
g/kg Dry Fuel 0.00 41.33
g/h 0.00 85.05
Ib/MM Btu Output 0.00 7.10
Air/Fuel Ratio (A/F) 16.43)

2.4

4/15/2010
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VERSION:

24

4/15/2010

Manufacturer: MF Fire Appliance Type: Cat (Cat, Non-Cat, Pellet)
Model: Nova C
Date: 7/11/2023 Temp. Units F (ForC) Default Fuel Values
Run: 1 Weight Units b (kg or Ib) D. Fir Oak
Control #: HHV (kJ/kg) 19,810 19,887
Test Duration: 141 %C  48.73 50
Jutput Category: SBR Fuel Data %H 6.87 6.6
D. Fir %0 43.9 429
Wood Moisture (% wet): 16.08 HHV 19,810 kJ/kg %Ash 0.5 0.5
Load Weight (Ib wet): 12.70 %C 48.73
Burn Rate (dry kg/h): 2.06 %H 6.87 -
Total Particulate Emissions: %0 43.9 Note 1: Forlolther fuels, use the heatlng value and
%Ash 05 fuel composmon determ|_ned by analysis of fuel
sample in accordance with Clause 9.2.
Averages 0.17 6.37 #DIV/0O! 42548  83.23
Temp. (°F) ; " -
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room Siﬁin.chisﬁiﬁZ?an FgfthFr:,Z' g/rv ::g:g readingd
Time (min) Remaining (lb) co CO, 0, Gas Temp in a row, a "divide by zero error" will occur in the
0 12.70 0.25 4.19 429.0 85.0 calculation sheet. In such cases, adjust the
1 12.50 0.23 1.75 402.0 84.0 weight values by interpolation between the first
2 12.40 0.03 3.67 400.0 85.0 occurence and the next reading showing a
3 12.30 0.03 5.05 405.0]  84.0 decrease in weight.
4 12.20 0.01 8.85 411.0 84.0
5 12.00 0.01 9.08 418.0 85.0
6 11.80 1.10 12.01 431.0 83.0
7 11.60 0.19 10.95 442.0 81.0
8 11.30 1.00 11.97 452.0 83.0
9 11.10 0.94 11.89 459.0 82.0
10 10.90 0.85 11.96 465.0 84.0
11 10.70 0.58 11.78 469.0 84.0
12 10.40 0.63 9.65 474.0 82.0
13 10.20 0.64 9.57 478.0 81.0
14 10.00 0.66 9.70 482.0 82.0
15 9.80 0.74 9.59 485.0 84.0
16 9.60 0.73 9.66 489.0 83.0
17 9.30 0.73 9.71 492.0 82.0
18 9.10 0.71 9.67 493.0 83.0
19 8.90 0.71 9.72 495.0 83.0
20 8.70 0.71 9.73 496.0 84.0
21 8.50 0.77 9.78 498.0 85.0
22 8.30 0.75 9.78 498.0 83.0
23 8.10 0.74 9.76 500.0 84.0
24 7.90 0.76 9.76 500.0 84.0
25 7.70 0.75 9.80 500.0 83.0
26 7.50 0.69 9.70 501.0 83.0
27 7.30 0.69 9.87 501.0 84.0
28 7.10 0.64 9.89 502.0 85.0
29 6.90 0.64 9.80 503.0 84.0
30 6.70 0.59 9.66 503.0 84.0
31 6.50 0.71 9.67 502.0 82.0
32 6.30 0.76 9.56 503.0 82.0
33 6.10 0.67 9.52 502.0 83.0
34 6.00 0.52 9.52 501.0 85.0
35 5.80 0.44 9.43 501.0 83.0
36 5.60 0.35 9.25 499.0 83.0
37 5.50 0.30 9.29 498.0 83.0
38 5.30 0.25 9.18 496.0 83.0
39 5.20 0.21 9.13 496.0 85.0
40 5.00 0.17 9.12 494.0 84.0
41 4.90 0.16 9.00 493.0 84.0
42 4.70 0.15 8.96 492.0 84.0
43 4.60 0.14 9.05 491.0 85.0
44 4.50 0.14 8.82 490.0 85.0
45 4.30 0.15 8.59 487.0 83.0
46 4.20 0.14 8.42 486.0 83.0
47 4.20 0.12 8.34 485.0 83.0
48 4.00 0.06 8.22 484.0 83.0
49 3.80 0.02 8.01 482 85
50 3.70 0.01 7.83 481 83
51 3.60 0 7.66 479 83
52 3.50 0 7.48 477 82
53 3.40 0 7.26 474 82
54 3.30 0 6.98 471 83
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55 3.20 0 6.78 467 83
56 3.10 0 6.57 464 84
57 3.00 0 6.45 461 84
58 2.90 0 6.45 458 84
59 2.80 0 6.36 455 83
60 2.80 0 6.26 452 84
61 2.70 0 5.94 449 83
62 2.60 0 4.86 444 84
63 2.70 0 4.72 440 84
64 2.50 0 4.63 436 84
65 2.50 0 4.58 433 83
66 240 0 4.4 431 84
67 240 0 4.33 427 85
68 2.30 0 4.28 424 82
69 2.30 0 4.29 421 83
70 2.20 0 4.19 418 84
71 2.20 0 4.1 416 83
72 2.10 0 4.05 413 83
73 2.20 0 4 412 83
74 2.10 0.01 3.98 409 83
75 2.00 0.01 3.98 408 83
76 2.00 0.01 3.97 405 82
77 2.00 0.01 3.98 403 83
78 1.90 0.01 4 402 83
79 1.90 0.01 4.13 401 82
80 1.90 0.01 4.15 400 83
81 1.80 0.01 4.23 398 82
82 1.80 0.01 4.09 395 83
83 1.80 0.01 4.16 395 83
84 1.70 0.01 4.25 393 83
85 1.70 0.01 4.73 393 83
86 1.70 0 4.82 391 82
87 1.70 0 4.93 390 82
88 1.60 0 5 388 83
89 1.50 0 5.02 387 82
90 1.50 0 5.03 386 84
9 1.50 0 5 385 83
92 1.50 0 5.02 384 82
93 1.40 0 5.01 384 83
94 1.40 0 5.05 382 85
95 1.30 0 5.1 382 83
96 1.30 0 5.06 381 82
97 1.30 0 5.06 381 82
98 1.20 0 4.93 382 83
99 1.20 0 4.96 381 83
100 1.20 0 4.94 379 82
101 1.10 0 4.94 379 83
102 1.10 0 4.97 378 83
103 1.10 0 4.9 378 83
104 1.00 0 4.88 377 83
105 1.00 0 4.91 377 83
106 1.00 0 4.87 376 83
107 0.90 0 4.89 375 83
108 0.90 0 4.87 375 83
109 0.90 0 4.87 375 83
110 0.90 0 4.92 375 84
111 0.80 0 4.96 375 84
112 0.80 0 4.88 374 84
113 0.80 0 4.91 374 83
114 0.80 0 4.91 373 84
115 0.70 0.01 4.87 374 83
116 0.70 0.01 4.83 372 83
117 0.70 0.01 4.81 371 83
118 0.60 0.01 4.81 372 83
119 0.60 0.01 4.74 372 83
120 0.60 0.01 4.72 372 82
121 0.60 0.01 4.73 371 83
122 0.50 0.01 4.7 371 83
123 0.50 0.01 4.64 371 82
124 0.40 0.01 4.68 371 83
125 0.40 0.01 4.65 370 85
126 0.40 0.01 4.61 369 83
127 0.40 0.01 4.61 370 83
128 0.40 0.01 4.58 369 83
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129 0.30 0.01 4.58 369 84
130 0.40 0.01 4.56 368 83
131 0.30 0 3.99 367 83
132 0.20 0.01 3.86 366 82
133 0.20 0.01 3.85 365 84
134 0.20 0.01 3.84 364 83
135 0.20 0.01 3.86 363 83
136 0.20 0.01 3.87 363 83
137 0.10 0.01 3.87 363 83
138 0.10 0.01 3.92 363 83
139 0.10 0.01 3.81 363 83
140 0.10 0.01 3.81 363 85
141 0.00 0.01 3.78 362 83
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OMN-Tes Labevaloias, e ASTM E2780 Wood Heater Run Sheets

Client: MF FIRE Project Number:0552WS003E Run Number:1
Modeal: NOVA C Tracking Number: 2468 Date: 7/11/2023
Test Crew: RT

OMNI Equiprnent ID numbers:

Wood Heater Run Motes
Alr Control Settings

Primary: Secondary: M / fq

Tertisy/Piot _D

Fan: .f'-}"ﬂ

IA_ Siqle Born r¢

Preburn Motes

Tirre Motes

T flf 2.3 b+ stortof B was 7 gonded
1240 5 ;ﬁamégfa Fm burn “J“ﬂf?,g aj O [ bs efpre

Teo béip
Thyee Ve 'l?ufr'u_ WALk Org, 194, Eri? ad0.
o

bugm ﬁu,'t

Conl rancye

2157 &t 3.0 |bs fual WAS

Test Notes
Sketch test fusl configuration: Start up procedures -Esvjlna:
Bypass.
> fisioT Fuel loaded by: _ %5 5
v Door closed at: i'erx
ok Primary air:
é H 2uty P Notes:
§ re
Time | ~ Notes

3| Tesf sfed T
r‘l-!ﬁﬁ F\HE?,L' hevr Jﬂm.,::liirg &‘fﬂfﬂrﬁﬂﬂ)
leon | 728 afie -

Technician Signature:

Date: &7 =/ ~22L.5

Cotred Mo, P-SFDT-0] five Dhare: 08712720060
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CMAJ-Tes! Laboratories, inc ASTM E2780 Wood Heater Run Sheets

Client: MF FIRE Project Number:0552WS003E______ Run Number:1
Model. NOVA C Tracking Number: 2468 Date: 7M1 1/2023
TestCrew; RT
OMNI Equipment ID numbers:
Wood Heater Supplemental Data
Start Time: J555 Baoth #
Stop Time: 4559
Stack Gas Leak Check; Sample Train Leak Check:
Initiak __ ¢~ Final:__ v~ A OO @@,a%
B: 0.0t @/ <PHg
to.coo 607
Callbrations: SpanGas  ¢0. (68T 0. 4.38
| Pre Test Post Test
' Zero Span Zero l Span
r Time |13 | B2 | (ol 160
I‘_ Co: |¢ oo .Y (0 02 /{,__ﬁ 574
co  |Oeo 4935 rowos | 4.25 |
Cu [P oo % O “7l
Alr Veleeity (fimin).  Initial < 5O inal,_< 5& | Tunnel Traverse 1
Scale Audit (Ibs): Initiat_f¢: € Final- /0 €2 Werctecior| P n | 7o
Pitot Tube Leak Test  Initiak Final: Reading | H:0) ')
Stack Diameter {in); ' 9098 lp.gga I/ 23
Induced Draft: _Adote- lgose |ow |/35
% Smoke Capture:_/2¢3/ 2looye oo |[E3
Flue Pipe Cleaned Prior to First Test in Series: T oags [Fol? |13
Damaﬁﬁ:ﬂj’ nttals: __JOf Slo.gve |ogar V32
_ - E;, b.ox? | d.098 |12/
Initial Micidhe Ending 2.047 |L. 098 |2
P (in/Hg) E'r}{f 5‘:}5’}# "‘5@{}3 g lg.d50 e - I
RH (%) 25 | % 5 = Canwr.
(8 8 7
Ambient(°F) | & 7 | F B |73 225 _lojoz | (%

Somple &IR72

Tunnel Static Pressure (in Hz0):

Background Filter Volume: See Bayy Latm B-agi‘::.g;tngn[ B
: ~CSoe |0, jed

Technician Signatura;

Date: [-{1-2823

Control No. P-SFDT-0001, Effective Date: 01/12/2016
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COWANI-Tast Labovatares, fng ASTM E2780 Wood Heater Run Sheets

Client: MF FIRE Project Number:0552WS003E Run Number:1
Model: NOVA C Tracking Number:2468 Date: 7/11/2023
Test Crew: RT

QMM Eguipment |D numbers:

Wood Heater Fual Data
Fuel:  Douglas fir, unireated and air dried, standard grade or batter dinenslonal lumber

Pre-Burn Fuel
Callbratlon: Cal Value (1) = 12% Actual Reading _ 44, &/
Cal Value (2)=22%  Actual Reading 22,0
Piece: ngth: Reading: Fiece:  Length: Reading:
1 1 T £ in é-ﬂ'ﬂlﬂi
2 fe in : B 2Y i fFe.7
3 L n 4 in
4 A2 in : 10 in T
g 0 in 11 iri
3] Fi in - 12 in
Total Pre-Burm Fuel Mqht;}’?f i Pfﬁﬁa-&nn Fuel Average Moisture: /% 5%
Time (ock): (1 FOE Room Temperature (F): 765 &0 inibals: 2

Test Fuel

Firebox Volume (ft%): L 70 8. %~ t1eqtFuel Piece Langth (in): /4. )
Load Weight Range (Ib), —Ffrm—farty | 2 fotal Wet Fusl Load Welght (b): | Z..

Fued Type & Amount: 2x4; 5 4 %4 E:f 2.6= 3]
Weight (with spacers): 5, / Weight (with spacers). _ 7 @
Fiece: wight [Ibs}: Molsture Readings (%DB): Fuel Type:

Gl fok . Fhke. _Z3 " LT
{17 £3 @ 1972 20 & [9F ?:L
,;3 /¢ 206 272 799 <9
&

2
2
3
4 EE Ea,i ISP 7%y
£§3.5 55 2 A &30 Fxy
5
7

Spacer Moisture Readings (%DB}
f0.¥ Yoo B RS
0.5 Sy 120 Ly
(2¢ 24 iz22- 97

ny 2 1o uZ

Time (clock): t”ﬂ ¥o Humem1um:F]._7_f;}_‘ In'rliala.:;ﬁi_

Technician Signatum:,égé’)f Dete_ 72— }{-25

Control No, P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4
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OMANY-Tas! Laboralonias, nc

ASTM E2780 Wood Heater Run Sheets

Client MF FIRE Project Mumber:0552WS003E Run Number: 1
Model: NOVAC Tracking Number: 2468 Date: 7/11/2023
Test Crew, HT.
COMNE Equipment 1D numbears:
ASTM E2515 Lab Sheet
Weighing | Weighing | Weighing | Weighing | Weighing
P e . w3 ind w5
Assembled By: T-4f-23 [7-12-23 |2ry-2et3 | 2713 | T3
B % FH RH% BH & R %
BPuY Tiras Vi Ww.e | i 16.% | 111
- ' Tame: Temp: Temp: Temp:
_E? T&.1 T6.Y 728 | 728 |
M maAps | AtmaAust | SomgAudk | 00oofws | 200maAut
Date/Time in Dessicator; e Ty | Less . | foa.l T, |
79 AUk 25 AL 20508 "2 Audt AT 3
7-bi-zon3 2e00.2 | 1a0.3 | see0.3 | 7ame.5 | zecn,
WogAua | lGoAual | lmaAwt | oAt | eaAs
TR 2.0 |P9992 9| Pr791.? |9979727 | srevns
nifials: Iniials; Initiaks: itials Intas:
al 27 27 = o
I Weight | Weight | Weight | Welght | Weight
Tl | Femen | BF (Tl o | e | o | g | (o)
i g |
| _Fiter |/1 €953 ;;7___&71r,31.? 122§ |izz.p” |
Rear
n:fJ:'n Fiter |ET8Y | 1492 | 1:9F N7y ;J-‘Ei'_._',ﬁ._./_"_i
o | Prove | 24 | prosag el iryadd| irago) irneg S | nteast”
O-Ri
e’ |S525 329232559 30w 34|z em32y —
e 285 |108.2 1232 i23.7 [123.5
A Rear [
(s | Fitr ENG|up.3 | 115.3 |13y |22/
| Pove | 1% \ya3aS |32 9l 1e97209| nisusA
| [ %% |s=%¢ 13M-IJ_EEE-E' 23260| 21210 ]
Front s
fier (€757 0.9 1232|2248 |28
Rear - .
o | Fiter C7% | g | dit6. | |116.3 |iig. 3.
Prove | 26" LMzt 143277 JJ#EL?.EF“{!?.‘.’,‘!T/
O-Ri
: set” |S521 3269.0 |327536 Gz?r.ld}qﬁﬁ‘?‘ 5270.% |31
- - ey f
| BG | Fier \&FPP /127 W78 (mz2& | |

Technician Signature: 4 -'% L

Control No. P-SFDT-0004, Effective Date: 01/12/2016

49

Date: /é? ?J/%

Page 4 of 4

1'-1:* -T_J

-
TR

117.7

zaaan|

TRy

22227

2izad

YIETY



MF Fire, Inc.
Model: Nova C
0552WS003E

Run 2 Test Data

OMNI-Test Laboratories, Inc.
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OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 2 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: NovaC 4 pieces @ 14 inches
Tracking No.: 2468 3 pieces @ 10 inches
Project No.: 0552WS003E 1 pieces @ 6 inches
Test Date: 7/12/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
23.1 22.6
22.5 21.7
20 21.9
21
Coal Bed 2.4 3.1 221
Range (Ib): (min) (max) Avg Preburn Moisture (% DB): 21.86
Temperatures (°F)

Taip(sri?n) Scale (Ib) SE?:';%?“ FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
0 4.7 -0.068 487 144 352 309 278 575 314 431 77
1 9.6 -0.068 471 146 357 314 281 613 313.9 442 78
2 94 -0.071 477 149 360 316 284 968 317 413 79
3 9.5 -0.079 489 151 360 319 287 1020 321.1 412 77
4 9.2 -0.073 507 153 359 321 289 1069 325.9 415 78
5 9 -0.073 528 155 357 322 292 1013 330.8 414 77
6 8.9 -0.073 539 157 355 323 294 1001 333.5 414 76
7 8.7 -0.072 548 158 353 325 297 995 336.1 414 78
8 8.6 -0.073 559 160 351 326 299 1021 338.9 417 77
9 8.4 -0.073 569 162 349 328 301 1017 341.7 419 78
10 8.3 -0.074 581 163 347 329 303 1024 344.8 422 78
11 8.1 -0.074 583 165 345 331 306 1051 345.8 422 78
12 8 -0.074 590 166 344 333 308 1060 348.1 423 78
13 7.8 -0.073 594 168 343 335 309 1029 349.9 422 78
14 7.7 -0.073 594 170 342 337 312 1019 350.9 422 78
15 7.6 -0.073 596 171 341 338 313 1024 352 422 78
16 7.4 -0.073 600 172 340 339 314 1023 353.2 423 80
17 7.3 -0.074 600 175 340 342 316 1039 354.5 425 79
18 7.1 -0.074 611 176 340 343 317 1045 357.4 427 81
19 7 -0.074 619 178 340 345 319 1052 360 428 83
20 6.8 -0.074 622 179 340 347 320 1067 361.7 430 83
21 6.7 -0.074 629 181 341 348 322 1080 364.2 432 79
22 6.5 -0.074 638 183 341 350 324 1090 367.1 434 79
23 6.3 -0.074 647 184 342 352 326 1094 370.2 436 79
24 6.2 -0.074 653 186 344 354 327 1112 372.9 438 79
25 6 -0.075 660 188 345 356 329 1119 375.8 440 80
26 5.9 -0.075 666 190 347 359 331 1118 378.5 441 80
27 5.7 -0.074 676 192 349 361 334 1115 382.4 443 81
28 5.6 -0.074 682 193 351 364 336 1118 385.2 444 80
29 5.2 -0.074 688 195 353 366 339 1125 388.4 446 80
30 5.1 -0.074 693 197 356 369 342 1130 391.2 441 83
31 4.9 -0.074 693 198 359 372 344 1130 393.1 440 82
32 4.8 -0.074 704 200 362 374 347 1132 397.3 441 83
33 4.6 -0.075 702 202 364 378 349 1138 399.1 440 83
34 4.5 -0.074 711 204 367 380 351 1144 402.8 442 82
35 4.4 -0.075 712 206 370 383 354 1151 405.2 442 80
36 4.2 -0.075 720 208 373 386 357 1161 408.8 442 79
37 4.1 -0.074 715 210 376 390 360 1162 409.9 442 79
38 4 -0.074 720 212 379 392 362 1177 413 443 79
39 3.9 -0.075 721 213 381 395 364 1190 415 444 79
40 3.7 -0.074 727 215 384 398 366 1202 418.2 444 79
41 3.6 -0.074 728 217 387 401 368 1207 420.3 444 79
42 35 -0.074 730 219 390 403 370 1200 422.6 443 82

Control No. P-SSAR-0003 52 0552WS003E Run 2




OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 2 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: NovaC 4 pieces @ 14 inches
Tracking No.: 2468 3 pieces @ 10 inches
Project No.: 0552WS003E 1 pieces @ 6 inches
Test Date: 7/12/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
23.1 22.6
22.5 21.7
20 21.9
21
Coal Bed 2.4 3.1 221
Range (Ib): (min) (max) Avg Preburn Moisture (% DB): 21.86
Temperatures (°F)

Taip(sri?n) Scale (Ib) SE?:';%?“ FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
43 34 -0.074 730 221 393 406 373 1185 424.6 443 83
44 3.3 -0.074 729 222 397 408 375 1168 426.3 442 82
45 3.2 -0.073 727 224 400 410 377 1159 427.6 441 81
46 5.3 -0.081 726 226 404 413 379 1184 429.6 453 82
47 2.9 -0.073 709 229 409 414 380 1107 428.3 463 82
48 2.9 -0.073 705 231 414 416 382 1112 429.5 449 82
49 2.8 -0.073 696 232 418 419 383 1065 429.7 440 81
50 2.8 -0.072 682 234 421 421 385 1029 428.8 435 83
51 2.7 -0.071 665 236 425 423 386 1007 427 429 81
52 2.7 -0.07 653 238 427 424 387 985 425.8 424 82
53 2.6 -0.071 639 238 428 426 388 967 423.7 419 81
54 2.6 -0.07 628 241 429 426 389 950 422.6 416 81
55 25 -0.069 615 242 430 426 388 936 420.3 412 82
56 25 -0.069 606 243 430 427 388 925 418.9 409 82
57 25 -0.069 591 245 429 427 389 914 416.3 405 82
58 24 -0.068 585 247 428 426 388 908 414.9 401 83
59 2.3 -0.068 570 249 427 425 388 903 411.8 399 82
60 2.3 -0.068 560 249 425 424 387 896 409 396 82
61 2.3 -0.068 555 251 423 422 386 888 407.5 393 81
62 2.3 -0.067 543 253 421 422 385 866 404.6 390 80
63 2.2 -0.068 537 255 419 420 384 864 402.7 386 80
64 2.2 -0.067 529 255 416 418 383 869 400.2 384 82
65 2.1 -0.067 522 257 414 416 381 864 398.1 382 83
66 2.1 -0.067 511 258 412 414 380 859 395.2 380 81
67 2.1 -0.066 509 259 409 412 379 852 393.5 377 81
68 2.1 -0.066 504 260 406 410 377 839 391.6 375 82
69 2 -0.065 496 261 404 408 376 827 388.9 372 81
70 2 -0.064 491 262 401 406 373 819 386.6 369 80
71 2 -0.064 488 263 398 404 373 812 385.2 366 79
72 1.9 -0.065 482 264 396 402 371 807 382.7 364 78
73 1.9 -0.065 478 266 393 399 369 803 380.9 362 79
74 1.9 -0.065 471 267 391 397 368 799 378.5 360 81
75 1.9 -0.064 467 267 388 395 366 794 376.6 358 81
76 1.9 -0.064 463 268 386 393 364 789 374.7 356 82
77 1.8 -0.064 457 269 383 391 362 785 3725 354 82
78 1.8 -0.064 456 270 381 388 361 779 371.2 352 82
79 1.8 -0.063 452 270 379 386 360 775 369.2 351 82
80 7 -0.063 448 271 377 384 358 771 367.6 349 81
81 7 -0.063 447 272 374 382 357 767 366.3 348 83
82 7 -0.063 440 273 372 381 355 765 364.2 346 81
83 7 -0.063 435 273 370 379 354 762 362.3 344 82
84 6 -0.062 435 274 368 377 352 755 361.3 342 83
85 6 -0.063 434 274 366 376 350 750 360.2 342 82

Control No. P-SSAR-0003 53 0552WS003E Run 2




OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 2 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: NovaC 4 pieces @ 14 inches
Tracking No.: 2468 3 pieces @ 10 inches
Project No.: 0552WS003E 1 pieces @ 6 inches
Test Date: 7/12/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
23.1 22.6
22.5 21.7
20 21.9
21
Coal Bed 2.4 3.1 221
Range (Ib): (min) (max) Avg Preburn Moisture (% DB): 21.86
Temperatures (°F)

Taip(sri?n) Scale (Ib) SE?:';%?“ FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
86 1.6 -0.062 431 275 364 374 349 747 358.6 340 83
87 1.6 -0.062 428 274 363 372 347 742 356.6 338 81
88 1.6 -0.062 425 276 361 370 346 727 355.6 336 82
89 3.1 -0.067 418 276 360 369 344 709 353.6 343 82
90 11 -0.059 408 277 360 368 343 554 3514 345 81
91 10.9 -0.063 402 277 360 367 342 690 349.7 333 80
92 10.9 -0.064 397 277 358 364 341 751 347.5 332 83
93 10.8 -0.064 394 277 355 363 339 760 345.7 332 82
94 10.7 -0.065 391 278 352 361 338 775 343.9 335 81
95 10.6 -0.066 393 278 348 358 336 820 342.5 342 82
96 10.5 -0.067 394 277 344 356 334 800 340.9 345 81
97 10.4 -0.067 393 277 341 353 332 836 339.3 349 82
98 10.4 -0.067 392 277 338 351 330 843 337.6 351 79
99 10.3 -0.068 395 277 335 349 329 876 336.9 356 82
100 10.7 -0.063 397 277 332 346 327 886 335.7 361 81
101 9.9 -0.069 399 277 330 344 325 860 335.1 367 81
102 9.8 -0.07 403 277 328 341 323 896 334.7 370 81
103 9.7 -0.07 409 278 326 339 321 877 334.7 370 80
104 9.6 -0.07 410 278 325 336 320 886 333.9 371 81
105 9.5 -0.07 417 277 323 336 319 904 334.5 373 81
106 9.3 -0.07 418 278 322 334 318 922 334 375 80
107 9.2 -0.071 433 278 321 331 317 953 336.1 379 80
108 9.1 -0.072 449 279 320 330 316 991 338.7 384 80
109 8.9 -0.073 464 278 319 329 316 1029 341.1 388 80
110 8.7 -0.073 485 279 319 327 316 1063 344.9 396 81
111 8.6 -0.074 493 279 318 326 316 1069 346.6 400 79
112 8.4 -0.074 500 280 318 325 316 1042 347.7 402 80
113 8.3 -0.074 505 280 318 325 317 1054 348.7 405 81
114 8 -0.074 516 280 318 323 318 1062 351.2 407 80
115 7.8 -0.075 528 280 319 324 319 1075 353.9 410 81
116 7.7 -0.075 533 280 320 324 320 1075 355.6 412 80
117 7.6 -0.08 542 281 320 325 322 1073 358.1 422 80
118 7.5 -0.074 545 282 321 326 323 1063 359.3 419 80
119 7.4 -0.073 550 282 322 327 324 1073 360.9 420 81
120 7.2 -0.074 556 281 322 328 326 1063 362.7 419 80
121 7.1 -0.074 560 283 322 330 327 1060 364.4 420 81
122 6.9 -0.074 564 282 323 330 328 1054 365.6 420 80
123 6.8 -0.074 566 282 323 332 329 1045 366.5 419 80
124 6.7 -0.074 570 283 323 334 330 1053 368 418 80
125 6.5 -0.075 573 283 324 335 331 1067 369.2 418 80
126 6.4 -0.074 589 284 324 336 332 1093 373.1 419 81
127 6.2 -0.075 597 283 325 338 332 1089 375.1 421 82
128 6.1 -0.074 606 284 326 340 333 1095 377.8 422 81

Control No. P-SSAR-0003 54 0552WS003E Run 2




OMNI|-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 2 | Technician Signature
Manufacturer: MF Fire Preburn Fuel Data
Model: NovaC 4 pieces @ 14 inches
Tracking No.: 2468 3 pieces @ 10 inches
Project No.: 0552WS003E 1 pieces @ 6 inches
Test Date: 7/12/23
Beginning Clock Time: Fuel Moisture Readings (% DB):
23.1 22.6
22.5 21.7
20 21.9
21
Coal Bed 2.4 3.1 221
Range (Ib): (min) (max) Avg Preburn Moisture (% DB): 21.86
Temperatures (°F)

Taip(sri?n) Scale (Ib) SE?:';%?“ FBTop |FB Bottom |FB Back | FB Left | FB Right g;i Avg. FB | Stack | Ambient
129 5.9 -0.074 621 284 328 342 334 1102 381.9 423 81
130 5.8 -0.074 628 285 330 344 336 1109 384.6 424 81
131 5.6 -0.076 633 285 332 347 338 1125 387 426 81
132 5.4 -0.076 641 285 335 350 339 1138 390.1 429 81
133 5.3 -0.075 650 285 337 353 341 1138 393.3 431 81
134 5.1 -0.075 663 286 340 357 344 1148 397.9 431 81
135 5 -0.075 668 286 343 360 346 1148 400.6 434 80
136 4.8 -0.076 672 287 346 364 348 1143 403.4 434 80
137 4.7 -0.076 681 287 349 368 350 1170 407.1 437 81
138 4.6 -0.077 692 287 352 371 353 1202 411.1 439 81
139 4.4 -0.077 701 288 356 375 355 1216 415 442 81
140 4.3 -0.076 711 287 359 379 358 1217 418.8 443 81
141 4.1 -0.077 727 289 363 382 361 1209 424.2 444 83
142 4 -0.077 736 289 366 386 363 1208 428 447 82
143 3.9 -0.076 744 289 370 389 365 1207 4313 449 82
144 3.8 -0.075 748 288 374 393 368 1210 434.1 450 83
145 3.6 -0.077 749 289 377 397 370 1215 436.5 450 83
146 3.5 -0.076 756 290 381 400 373 1221 440.2 451 83
147 34 -0.075 760 291 386 403 376 1219 443 450 83
148 3.3 -0.075 759 291 390 406 378 1213 445 451 83
149 3.2 -0.075 759 291 395 410 382 1181 4474 449 84
150 3.1 -0.075 750 292 399 413 384 1159 447.6 447 84
151 3 -0.075 739 293 403 416 386 1184 4474 445 84
152 2.9 -0.075 728 294 407 420 389 1166 447.7 445 81
153 2.8 -0.073 722 294 412 423 391 1117 448.5 442 83
154 2.7 -0.074 710 294 416 426 393 1081 447.8 439 83
155 2.6 -0.072 700 294 421 430 395 1040 447.9 435 81
156 2.6 -0.071 681 294 425 432 395 1011 445.5 431 83
157 25 -0.07 671 295 429 434 397 985 445.4 427 82
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OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer :  MF Fire Firebox Volume : | 1.70 |f3
Model :  NovaC % 2 x4 Required: 35-65 %
Tracking No.: 2468 Moisture Meter Cal Ideal Fuel Weight : 11.9 |b.
Project No.: 0552WS003E Cal Block |Measured Minimum Fuel Weight : 10.71 Ib.
Test Date :  7/12/2023 12.0 12.0 Maximum Fuel Weight : 13.09 Ib.
RunNo.: 2 22.0 22.0
Fuel Piece Data Wet Weights, Ib | Dry Weights, Ib
. . . Dry
PC| Weight, | .. Length, Moisture Readings, Average . Volume,
# b Size In Dry Basis % MC, % db WeIEht, 3 4x4 2x4 4x4 2x4
1 1.20 | 2x4 14.00 20.5 19.3 21.2 20.3 1.00 0.0425 1.2 1.00
2 1.10 | 2x4 14.00 22.6 23.1 234 23.0 0.89 0.0425 1.1 0.89
3 1.20 | 2x4 14.00 22.7 22.8 23.1 22.9 0.98 0.0425 1.2 0.98
4 3.80 | 4x4 14.00 20.4 19.5 19.1 19.7 3.18 0.0992 3.8 3.18
5 3.20 | 4x4 14.00 22.4 22.7 24.9 23.3 2.59 0.0992 3.2 2.59
6
7
8
9
Spacer Data
Moisture Readings, Dry Basis % (One reading per spacer)
11.2 11.0 9.4 10.6
11.8 12.0 10.9 11.1 Avg: 107
8.4 8.7 11.6 11.4
10.7 12.6 10.0 9.3
Assembled Crib Fuel Load with Spacers Attatched
PC Weig_ht, )
# Ib with | Size| 4x4s 2x4s
Spacers
1 1.60 2x4 1.6000 Combined Mass of 4 x 4s 7.4 Ib
2 1.60 2x4 1.6000 Combined Mass of 2 x 4s 4.8 Ib
3 1.60 | 2x4 1.6000
4 4.00 4x4 4.00 Total Wet Mass of Fuel Load 122 |b
5 340 | 4x4 3.40
6
7
8
9
Fuel Load Properties
Number Wet Dry ID:ueI Ltoalzl/ztg‘? Dry Fuel | Wet Fuel Moisture, %
Type of Picces Weight, | Weight, ensity, Density, | Density,
Ib. Ib. We‘t Dr){ lo/ft’ lo/ft’ Dry Basis | Wet Basis
Basis Basis
2x4 3 3.5 2.87
4x4 2 7.0 5.77
Spacers |16 17 154 7.18 5.98 26.49 32.20 19.91 16.61
Totals |77 122 | 1017
Compliance Checks
% of
Fuel Loaq Fuel [Fuel load FueI.Load
Density, . Peices
Load, Ib/ft® of Density, | mass Mositure
Wet Lb. FBt O it [ whicnis | MO €
vo 2x4 °
Measured 12.2 7.18 26.49 39 21.8
Required [10.7-13.1|16.3-7.7| 25-36 | 35-65 19 -25
Complies ? Yes Yes Yes Yes Yes
56
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