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TESTING FHROUGH YOUR REAMITY St-jean-sur-Richelieu, May 9th 2019
Client: Jotul

Project: PI-20194

Model: F45 V2

1 INTRODUCTION

1.1 GENERAL

Laboratory

e Location: Services Polytests Inc., 695-B Gaudette St-jean-sur-Richelieu QC, Canada J3B 757
e Elevation: 100 feet above sea level

Test program

e Purpose: unit qualification NSPS 2020 cord wood
e Test dates: April 30" and May 15t 2019
e Test methods used:
o Particulate emissions: ASTM E3053-17; ASTM E2515-11 methods ALT-125 as referred into
40 CFR Part 60 Subpart AAA
o Efficiency: CSA B415.1-10

1.2 TEST UNIT INFORMATION

General

e Manufacturer: Jotul

e Product type: wood heater,

e Combustion system: non-catalytic
e Unittested: F45V2

Particularities
e The F45V2is aunique model to the Jgtul wood heater product line.
In Summary:
e A small north /south loading adjustable rate free standing non-catalytic wood heater employing a

stepped baffle secondary combustion technology. The unit is composed of primarily a steel fire box
and cast-iron exterior construction.
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1.3 RESULTS

Emission results obtained

e  Weighted Average Emissions Rate: 1.75 g/hr

e  Weighted Average Overall Efficiency: 71.15%

Conformity: NSPS Phase 2020, cord wood test method

1.4 PRETEST INFORMATION

St-jean-sur-Richelieu, May 9th 2019

Client: Jotul

Project: PI-20194

Model: F45 V2

Unit condition: The unit was received by carrier during April 2019 in good condition. The 50hrs of aging was

made by the manufacturer’s representative R&D Laboratory.

Set up

e Venting system type: 6 inches diameter inch steel pipe and insulated chimney

e System height from floor: 15 feet

e Particularities: this unit as been tested with the optional fan for high, medium and low burn rate.

2 SUMMARY OF TEST RESULTS

2.1 MODEL IDENTIFICATION

Model hame number F 45 V2
Manufacturer JOTUL
address 55 Hutcherson Dr, Gorham,
USA,04038
appliance category WOODSTOVE
Usable Firebox Volume - ft3 2.37
Catalytic/Non-Cat Non-Cat
convection air fan (no, standard, Optional) OPTIONAL

2.2 LABORATORY INFORMATION

Testing laboratory

Polytests Services

address

695-B Gaudette,
St-jean-sur-richelieu

ISO/ Accreditation info 17025
Dates tested April 30" and May 15t 2019
Test Methods / Standard ALT-125
Dilution Tunnel Inside diameter - in 8
Filter diameter 47
Filter material PTFE Pall
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St-jean-sur-Richelieu, May 9th 2019

Client: Jotul
Project: PI-20194
Model: F45 V2
2.3 TEST CONDITION SUMMARY
Model Name(s) / number(s) F45V2
Usable firebox Volume-ft3 2.37
Convection Air Fan (No, Standard,
Optional) optional
Test runs # 1,1 1,1 2.1
Date tested | April 30th 2019 | April 30t" 2019 | May 1st 2019
test run category (L,M,H) H M L
average barometric pressure - in Hg 30,08 30,08 30,30
Max observe Ambient temp. °F 75,08 78,76 79,31
Min observe Ambient Temp °F 66,27 72,58 71,50
Max observe Filter temp °F 89,17 89,28 89,74
Run air settings
Primary (measured up from minimum
minimum) full open medium setting setting
Secondary (measured up from
minimum) fix fix fix
Convection air setting auto high auto low auto low
Test fuel load
Cordwood fuel species Oak Oak Oak
specific Gravity (from Table 1) 0,66 0,66 0,66
Higher heating value - Btu/Ib (from
Annex Al) 8690 8690 8690
Nom. Test fuel piece length - in 16 16 16
Number of test fuel pieces 5 5 5
Test fuel Weight
Kindling - as fired Ib. 3,82 NA NA
Kindling Wt. - as % of test fuel load 16,2% NA NA
Kindling Moisture % Db 9,0 NA NA
Kindling Kg DB 1,59 NA NA
SU Fuel Wt- as fired |b 6,84 NA NA
SU Fuel wt. - as % of test fuel load 29,0% NA NA
SU Fuel moisture - % DB 19,0 NA NA
SU fuel- Kg DB 2,61 NA NA
Test Fuel Load - As Fired Ib 23,58 27,08 28,08
Ave. Test Fuel Load MC % DB 20,16 19,85 20,02
Test Fuel Load - kg DB 8,90 10,25 10,61
Test fuel Loading density Ib./ft3 10,25 11,77 12,21
Residual SU fuel wt. - as fired |b. 3,4 NA NA
Residual SU fuel wt.- as % of test
fuel load 14,4% NA NA
Test run duration - minutes 128 418 497
Test run duration - h 2,13 6,97 8,28
Test fuel load wt at the end of the
test - as fired |b 2,16 0 0
total fuel burned kg Db 10,58 10,25 10,61
% test fuel load wt at end of the test 9,2% 0,0% 0,0%
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St-jean-sur-Richelieu, May 9th 2019

Client: Jotul
Project: PI-20194
Model: F45 V2
2.4 TEST RUN RESULTS SUMMARY
Model name / humber F 45 V2
Usable Firebox volume 2.37
Convection air Fan (no,
Standard, option) optional
Test runs nu. 1,1 1,2 2,1
Date tested 30-04-2019 30-04-2019 01-05-2019
Test run category H M L
Burn rate - Kg/hr DB 5,40 1,47 1,28
Burn rate as % of low to high
Midpoint NA 27,2% 23,70%
Burn duration - h 2,13 6,97 8,3
Heat output btu/hr 58 657 19 620 16 748
Average Dilution Tunnel Flow
Rate - dscfm 321,1 339,2 331,7
Average Sample Flow Rates -
dscfm
Train 1 0,1882 0,1981 0,1899
train 2 0,1826 0,1898 0,1819
Total PM Emissions - g
Train 1 g 5,83 5,79 17,65
train 2 g 6,01 6,06 17,61
Average 5,92 5,92 17,63
PM emission train precision % 1,55% 2,29% 0,09%
PM emission g/kg 0,56 0,58 1,66
PM emission rate g/h 2,77 0,85 2,13
Total Co Emission g 168,2 487,7 664,2
Co emission Rate g/h 116,0 70,0 80,2
15t hour emission rate g/h 4,3 4,8 2,8
Overall Efficiency - CSA B415,1
% HHV Basis 68,5% 69,6% 74,0%
% LHV Basis 73,8% 74,8% 79,7%
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St-jean-sur-Richelieu, May 9th 2019

Client: Jotul
Project: PI-20194
Model: F45 V2
2.5 WEIGHTED AVERAGE SUMMARY
Model name / number F45V2
Usable Firebox volume 2.37
Convection air Fan ( no,
Standard, option) optional
average for each test run
category L M H
burn rate kg/h DB 1,28 1,47 5,40
PM Emission rate - g/h 2,13 0,85 2,77
Co emission rate - g/h 80,18 70,00 115,97
Overall Efficiency - CSA B 415,1
% HHV Basis 74,0% 69,6% 68,5%
% LHV Basis 79,7% 74,8% 73,8%
Heat output - Btu/hr 16748 19620 58657
Category weighting 0,4 0,4 0,2
2.6 WEIGHTED AVERAGE FINAL RESULTS
ASTM E 3053 Weighted averages
PM Emission Rate - g/h 1,75
CO Emission Rate g/h 83,3
Overall Efficiency - CSA B415,1
% HHV Basis 71,15%
% LHV Basis 76,55%
Heat output range - Btu/h 16 748 to | 58657 |
Co Arithmetic average g/min 1,48
2.7 TEST FACILITY CONDITIONS
Room Temperature Barometric pressure Relative humidity Air Velocity
. Before After Before After Before After Before After
Number (F) (F) (in.Hg) (in.Hg) (%) (%) (ft/min) | (ft/min)
1 74 81 30,27 29,88 26 23,1 0 0
2 71 73 30,39 30,21 22,3 26,3 0 0
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St-jean-sur-Richelieu, May 9th 2019

Client: Jotul
Project: PI-20194
Model: F45 V2
2.8 DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA (ASTM E2515)
Average dilution tunnel measurements Sample Data
Run Particulate catch
Number/ Volumetric Total
test Burn Rate Flow Rate Temperatures Vel S A (S ) (mg)
category (Min) (dscf/min) (°R) 1 2 1 2
1.1 128 321,06 595,06 24,089 23,369 3,50 3,50
1.2 418 339,23 560,54 82,824 79,338 3,60 3,60
2.1 497 331,68 558,77 94,370 90,394 | 10,25 9,80

2.9 DILUTION TUNNEL DUAL TRAIN PRECISION

Nu;lz;r/ Sample Ratio Total Emission (g)
test

category Train 1 Train 2 Train 1 Train 2 % Deviation
1.1 1705,98 1758,56 5,83 6,01 1,55%
1.2 1712,03 1787,25 5,79 6,06 2,29%
2.1 1746,82 1823,65 17,65 17,61 0,09%
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TESTING FHROUGH YOUR REAMITY St-jean-sur-Richelieu, May 9th 2019
Client: Jotul

Project: PI-20194

Model: F45 V2

3 PROCESS DESCRIPTION

3.1 DiIscussION

The wood heater has been received in a good shape by a carrier in April 2019. Maximum burn rate has been
done on April 30" 2019 followed by a medium burn rate. On May 1t 2019 The minimum burn rate as been
done. There’s was a lot of stick filters on the gaskets, the overall catch is the weight of filters + weight of the
gaskets. We notice overtime that some gaskets stick more than others with filters. The high burn was only 128
minutes moreover a small firebox tested with an 8 inches dilution tunnel, can reduce significantly the catch
weight on filters. The negative filter weight of this run is explained by the above comments.

3.2 UNIT DIMENSIONS

Baffle
e Location: between top of combustion chamber and hearth
e Restriction: 2 % inches at the front of unit
e Dimensions: covers the hearth area minus the restriction at front
e Material: Steel and Stainless Steel

Firebox material
e  Firebrick 1 % thick lining cover all back and sides and bottom

Flue gas exhaust
e Location: Top or back

e Dimensions: 6inches
e  Material: Castlron

Gasket
e Door: Fiberglass rope. 5/8” dia. Low density
e Glass: Fiberglass rope. 1/4” dia. Low density
Refer to appendix 6 for all details and location

Overall unit dimension

e  Firebox dimensions: 15.6-inch-wide x 21.5-inch-deep x 11 to 14 inch high
e Usable volume: 2.37 cuft.
e Overall heater dimension: 23-inch-wide 26-inch-deep 29 inch high

Convection fan
e  Optional Part Number 156431

Catalyst
e None
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TESTING FHROUGH YOUR REAMITY St-jean-sur-Richelieu, May 9th 2019
Client: Jotul

Project: PI-20194

Model: F45 V2

3.3 AIRSUPPLY SYSTEM

Description

e Primary air: from the bottom through an air wash above the door.
e Secondary air: From the bottom of the stove through the back and sides and into three stainless

tubes with holes.
Characterization

The following table shows the inlet and outlet sections of each system. The air introduction system number is
referred to on a set of drawings in Appendix 6.

AIR INTRODUCTION SYSTEM INLET (1) sq. in. OUTLET
Identification Type Imin Imax Controlled (sq.in.)
A* Primary 725 2.693 Yes 3.042
B * Secondary 2.764 2.764. No 2.159
c* Pilot NA NA NA NA

* This section would be filled by measuring and comparing with the manufacturer’s drawings included in the
test report.

Legend
Identification: Tag name referred to on drawings in Appendix 14, section airflow pattern

Type: Characterization of air intake

Imin: Minimum air intake of a particular air channel

Imax: Maximum air intake of a particular air channel
Controlled: Determines if a provision for air control is present
Outlet: Total air outlet of a particular air channel
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TESTING FHROUGH YOUR REAMITY St-jean-sur-Richelieu, May 9th 2019
Client: Jotul

Project: PI-20194

Model: F45 V2

3.4 OPERATION DURING TEST

Run #1.1

This run was performed on April 30t 2019. It lasted 128 minutes and a maximum burn rate was obtained at
5.4 kg/hr & emission at 2.8 gr/hr. The air inlet damper was at the maximum setting and the convection fan
was at high position on auto start.

Run #1.2

This run was performed on April 30" 2019. It lasted 418 minutes and a medium burn rate was obtained at
1.47 kg/hr & emission at 0.85 gr/hr. The air inlet damper was at the medium setting and the convection fan
was at low position on auto start.

Run #2.1

This run was performed on May 1t 2019. It lasted 497 minutes and a maximum burn rate was obtained at
1.28 kg/hr & emission at 2.13 gr/hr. The air inlet damper was at the minimum setting and the convection fan
was at low position on auto start.

e Details: Refer to the front page of each test run data sheets found in appendix for the detailed test
sequence showing air supply settings and adjustments, fuel bed adjustments and operational
specifics of the test unit.

Test fuel load

e Type of wood: Red Oak, 18 to 25% dry basis moisture content
e Description: for each test, description of the fuel load is found on the front page of each test run data
sheet together with photograph in appendix.
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TESTING FHROUGH YOUR REAMITY St-jean-sur-Richelieu, May 9th 2019
Client: Jotul

Project: PI-20194

Model: F45 V2

3.5 START-UP OPERATION

The complete manufacturer’s firing procedure of each burn rate category is fully described in appendix 13.

3.6 SAMPLING LOCATIONS

Particulate samples are collected from the dilution tunnel at a point 15 feet from the tunnel entrance. The
tunnel has two elbows in the system ahead of the sampling section. The sampling section is a continuous 20-
foot section of 8-inch diameter pipe straight over its entire length. Tunnel velocity pressure is determined by a
standard pitot tube located 48 inches from the beginning of the sampling section. Thermocouple is installed
on the pitot tube to measure the dry bulb temperature. MC is assumed, as allowed, to be 4%. Tunnel
samplers are located 56 inches downstream of the pitot tube and 24 inches upstream from the end of this
section.

3.7 DRAWINGS

Various drawings of the stack gas sampling train and of dilution tunnel system are found in Appendix 6.

3.8 EMISSIONS EFFICIENCY TESTING EQUIPMENT LIST

The complete test equipment list together with all corresponding calibration data can be found in Appendix 3.

4 SAMPLING METHODS

4.1 PARTICULATE SAMPLING

Particulates were sampled in strict accordance with ASTM E2515. This method uses two identical sampling
systems with Gelman A/E 61631 binder free (or equivalent), 47 mm diameter EMFAB TX40H 120-WW Pall
filters. The dryers used in the sample systems are filled with "Drierite" before each test run.

5 QUALITY ASSURANCE

5.1 INSTRUMENT CALIBRATION

5.1.1 GAS METERS

At the conclusion of each test program the gas meters are verified using the reference dry gas meter. This
process involves sampling the train operation for 1 cubic foot of volume. With readings made to .01 fr', the
resolution is 1 %, giving an accuracy higher than the 2% required by the standard.

5.1.2 SCALES

Before each test program, the different scales used are checked with traceable calibration weights to ensure
their accuracy.

5.1.3 GAS ANALYZERS
The continuous analyzers are zeroed and spanned before each test with NBS traceable gases. A mid-scale
multi-component calibration gas is then analyzed (values are recorded). At the conclusion of a test, the
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instruments are checked again with zero, span and calibration gases (values are recorded only). The drift in

each meter is then calculated and must not exceed 5% of the scale used for the test.

5.2 TEST METHOD PROCEDURES

5.2.1 LEAK CHECK PROCEDURES

Before and after each test, each sample train is tested for leaks. Leakage rates are measured and must not
exceed 0.02 CFM or 4% of the sampling rate. Leak checks are performed checking the entire sampling train.
Pre-test and post-test leak checks are conducted with a vacuum of 5 inches of mercury. Vacuum is monitored
during each test and the highest vacuum reached is then used for the post-test vacuum value. If leakage limits
are not met, the test run is rejected. During these tests, the vacuum is typically less than 2 inches of mercury.
Thus, leakage rates reported are expected to be much higher than actual leakage during the tests.

5.2.2 TUNNEL VELOCITY FLOW MEASUREMENT

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

Pitot tubes are cleaned before each test and leak checks are conducted after each test.

5.2.3 PM SAMPLING PROPORTIONALITY (ASTM E2515)

Proportionalities were calculated in accordance with ASTM E2515. The data and results are found in appendix.
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

INTRODUCTION

This document provides a step by step guide for the technician conducting tests to EPA
standard requirements. Procedures outlined here, when followed, will result in tests in
conformance with EPA Methods 28R, ASTME2780, ASTME2515, ASTM E2618, Method
28WHH, Method 28 PTS, Method ALT-125, ASMTE 3053.

The primary measurements to be made are particulate emissions rates. The technician’s
duties include the following steps.

1. Incoming inspection of test units.
2. Set-up of test units.
3. Preliminary testing to establish unit operating procedures and

familiarity with operating controls.

4, Calibration of test equipment.

5. Set-up, checking and operation of sampling apparatus.

6. Conduct of tests including complete record keeping and data
recording for non-automated functions.

7. Operation of hardware and software included in automatic
data acquisition system.

8. Review and analysis of data at test completion to ensure test
validity.

The technician running this test must be familiar with the following documents, which are
to be kept in the laboratory at all, times.

EPA METHODS

EPA METHODS 28R
ASTME2780
ASTME2515

ASTM E2618
METHOD 28WHH
METHOD 28 PTS
ALT-125

ASMTE 3053

NoUThWNH
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

APPLIANCE INSPECTION AND SET-UP

A.

1.

INCOMING INSPECTION

Check for completeness of unit including parts, accessories, installation and
operating instructions, drawings and specifications etc. Note any
discrepancies or missing parts or information.

Check for shipping damage. If damage has occurred, notify the laboratory
manager. In some cases, repairs may be made, provided the manufacturer
and laboratory manager concur that repairs will not affect the unit's
performance. If damage is irrepairable, a new unit will need to be obtained.
Note whether unit is catalytic of non-catalytic.

Mark unit with manufacturer’'s name, model number, work order number
and date received.

If unit is safety listed, note label data including listing agency and serial
number. If unit is not listed, mark all data sheets “UNLISTED”. Test results
will not be released until unit passes safety tests without modification
unless authorized by laboratory manager.

UNIT SET-UP
All new units must be operated for a breaking in period as follows.

a) Non-catalytic units: Ten (48) hours at medium burn rate with
Douglas Fir scrap or cordwood.

b) Catalytic units: Fifty (50) hours at medium burn rate with Douglas
Fir scrap or cordwood.

During these break-in runs the unit may be connected to a lab chimney and
fuel additions noted into the corresponding data acquisition file. For
catalytic units, a thermocouple must be installed in the catalyst.

Record catalyst temperature at 1-hour intervals or on chart recorder.
Operating should continue until data shows at least fifty (50) hours of
operation with catalyst temperature in excess of 500 degrees Fahrenheit
(active range).

For non-catalytic units a stack thermocouple should be installed and stack
temperature recorded at 1-hour intervals. Fourthy-height (48) hours
minimum burn time with a stack temperature of at least 250 degrees
Fahrenheit is required.

Once break-in is completed, allow unit to cool. Clean unit thoroughly.
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

Unit is to be placed on scale for testing. Prior to proceeding with
verification process, scale should be turned on and allowed to warm up for
one (1) hour minimum. Zero scale and check calibration with standard
weights. One (1) 1 kg weight and one (1) 2 kg weight are provided for this
purpose. Use scale verification test form no. EPA-7-TP to record results. If
scale fails to reproduce weights within tolerance, check with laboratory
manager before proceeding.

If scale checks out, place unit on scale and align so chimney will be centered
in hood.

Attach chimney connector and chimney. Be sure all joints are sealed below
sampling points. Chimney and connector should be cleaned with a wire
brush. Be sure chimney connector terminates and chimney starts at proper
level above scale platform. Chimney must be supported from scale so that
it does not touch test enclosure or hood walls.

Thermocouples should be attached to surfaces of unit prior to testing. EPA
requires a thermocouple on the bottom of the firebox. This must be
installed prior to putting the unit on the scale. In some cases, the required
thermocouple locations will be inaccessible on finished units. These units
should have thermocouples installed by the manufacturer during
construction. Check with the laboratory manager if problems are
encountered in proper thermocouple attachment.

Measure firebox dimensions and record on data forms nos. EPA-2-TP. Make
a three-dimensional sketch of the firebox including firebrick, baffles and
obstructions. Calculate firebox volume in cubic feet with both addition and
subtraction methods using forms nos. EPA-3-TP and EPA-4-TP. See Section
6.2.4 of EPA Method 28 for details of firebox volume determination.

If unit is catalytically equipped, additional thermocouples must be installed
upstream and downstream of catalyst. Thermocouples should also be
placed in the primary and secondary combustion chambers of all units.

Plug thermocouples into data acquisition system jacks making a check of
locations and jack numbers for each test on data form no. EPA-5-TP.

Note that inserts are tested as if they are freestanding stoves.

Dilution tunnel should be cleaned prior to each certification test series and
at anytime a higher burn rate follows a lower test burn rate.
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

SAMPLING SYSTEM - SET-UP

A.

1.

3.

4,

GAS ANALYSIS

Instruments should be turned on and allowed to warm up for one (1) hour

minimum.

Calibrate analyzers as follows:

NOTE :

b)

c)
d)

Prior to proceeding with calibration, make sure to use NIST
tracable calibration gas bottles. Adjust flow meter if
necessary at each instrument to required flow value.

Using span gas, adjust span control to values specified on
calibration gas label.

Using nitrogene, adjust zero controls to provide a 0.00
analyzer readout.

Repeat a) and b) until no further adjustment is required.
Check readout vs. calibration gases (2) labels.

The CO; and CO analyzers are “ZEROED"” on nitrogen. The O, analyzer is
spanned on air and set for 20.9%. It is zeroed on nitrogen as well.

Check for response time synchronization.

a)

b)

With no fire in unit, allow reading to stabilize (O, should be
20.93, CO and CO; should equal O).

Flow the calibration gas in the unit and start stop watch. Note
the time required for each unit to reach .90 of the calibration
gas bottle value. If all three analyzers reach this value within
15 seconds of each other, synchronization is adequate. If not,
contact the laboratory manager. Synchronization is adjusted
by internal instrument setting.

Set-up sample clean-up and water collection train as follows.

a)

Load impingers as follows:

Impinger #1: 100 ml distilled water and 5 ml H.SO,
Impinger #2: 100 ml distilled water and 5 ml H,SO,
Impinger #3: Empty

Impinger #4: 200 — 300 grams silica gel (dry)

Page 4



POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

b)

c)

f)

PROCEDURE

Place impingers in container and connect with “U TUBES”.
Grease carefully on bottom half of ball joint so that grease will
not get into tubes.

Connect filter to first impinger and sample line to last
impinger.

Leak check system as follows.

1) Plug probe.
Turn on sample system.
3) Observe sample flow rotometer and vacuum

gauge. If necessary, use vacuum; adjust valve to
set vacuum to the maximum inches Hg.

4) If the float in rotometer does not stabilize below
10 on scale, system must be resealed.
5) Repeat leak check procedure until satisfactory

results are obtained.

Just prior to starting test, fill impinger container with water
and ice and record ambiant conditions on data form no. EPA-
8-TP.

B. DILUTION TUNNEL SAMPLE TRAIN SET-UP

1. Filters and holders.

a) Clean probes and filter holder front housings carefully and
desiccate for at least 24 hours prior to use.

b) Filters should be numbered and filter and probe combinations
labeled prior to use.

c) Weigh desiccated filters and probe-filter units on analytical
balance. Record weights data form no. EPA-10-TP. Note that
probe and front half of front filter are to be weighed as a unit.

d) Carefully assemble filter holder units and connect to sampling

systems. Check “DRIERITE” columns for adequate dry
absorbent (blue).

2. Leak checking.

a)

b)

Each sample system is to be checked for leakage prior to
inserting probes in tunnel.

Plug probes and start samplers, adjust pump bypass valve to
produce a vacuum reading of 5 inches Hg. (NOTE: During
test, vacuum must not exceed 5 inches unless posttest leak
check shows acceptable results.)
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

c) Allow vacuum indication to stabilize for two (2) minutes, then
record time and dry gas (DGM;,) and (DGM;) meter readings.
Wait ten (10) minutes and record dry gas meter readings again
(DGM;, DGM,). NOTE: If mark, system is leaking too much
and all seals should be checked.

d) Calculate leakage rate as follows.

1) System 1: (DGM; - DGM;) = CFM;
10

2) System 2: (DGM, - DGM,) = CFM;
10

If CFM; or CFM; is greater than .02 CFM, leakage is
unacceptable and system must be resealed.

If CFM, or CFM; is greater than 0.04 X sample rate, leakage is
unacceptable. For most tests, the sample rate will be about
0.15 CFM, thus leakage rates in excess of 0.04 X 0.15 = 0.006
CFM are not acceptable. Record leakage rates on form no.
EPA-5-TP

e) Once leakage check is satisfactory, unplug probe and set flow
to appropriate rate for test. This should be done in the
minimum amount of time necessary and with the probes in
ambient air. Do not insert probes in tunnel until the start of
the test run. When flow is established, replug probes to
prevent contamination.

TEST CONDUCT
A. FUEL LOAD
1. Determine optimum load weight by multiplying firebox volume in

cubic feet by 7 or (10 and 12 for cordwood method). This is the load
weight on an as-fired basis.

2. Determine piece size to obtain the requested load configuration and

meet the test load weight criteria. The load should consist of the
following: TO BE DETERMINED

3. Weigh out test load and adjust weight by shortening all pieces

equally if necessary. Record individual piece load on form no. EPA-
11-TP.
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

4. Measure and record moisture content of each fuel piece using
Delmhorst moisture meter. Determine if fuel load moisture content
is in required range. If not, construct new load using wood with
required moisture content. All wood in the humidity chamber should
be within range. Contact project manager if you cannot find suitable
pieces. Record moisture of each individual piece load on form no.
EPA-11-TP.

B. UNIT START-UP

1. Before lighting a fire, turn on dilution tunnel and set tunnel velocity
to 500ft/min Record readings on data form no. EPA-9-TP.
2. Check draft imposed on cold stove with all inlets closed and a draft

gauge in the chimney. If draft is greater than 0.005 inches water
column, adjust tunnel to stack gap until draft is less than 0.005.

3. Check for ambient airflow around unit with hot wire anomometer.
Must be less than 50 ft/min.
4. Check all equipment for proper operation. Analyzers should be on

and in sample mode. Computer should be loaded with test program
and awaiting test start command.

5. Zero scale and start fire with uncolored newspaper and kindling
representing 10 % of test load with the same type of fuel.
6. Once kindling is burning well after 5 minutes, add splitted pieces

having a bottom surface around 4 sq. inches and representing 25% of
test load weight. Operate at high fire for 15 minutes. Then adjust
settings to intended test run levels as per the manufacturer’s.

7. Following addition of pretest fuel load (splitted pieces), start
computer for data logging.
8. All fuel additions, air intake settings and operational characteristics

shall be noted with associated time stamp on form no. EPA-1-TP.
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

C.

TEST RUN

PROCEDURE

1. Once the targeted test fuel bed weight is obtained, the test is to be
started as follows:

a)
b)

c)
d)

e)

f)

g)

h)

Insert the sample probes into the tunnel being careful not to
hit sides of tunnel with probe tip.

Check tunnel pitot tube for proper position. (Pitot should be
carefully cleaned prior to each test.)

Turn on probe sample systems and stack sampler.

Open stove door, rake coals and load stove as follows: TO BE
DETERMINED

Close door or follow manufacturer’'s start-up procedures.
(Five (5) minutes maximum time before all doors and controls
must be set to final positions for duration of test. 15 minutes
allowed for ALT-125 method))

An alarm will sound an audible signal at the (10) minutes
intervals. This signal a reading interval. You must verify at
each interval that the following readings are correctly logged
by the data acquisition system and make observations of any
unusual or non-routine events that could occur.

1) Rotometer readings.

2) Tunnel pitot tube reading.

(Zero regularly between readings)

3) Gas meter readings.

4) Temperature readings.

5) Draft reading

6) Test laod weight

7) CO, CO; and O; readings

8) Observations of any unusual or non-routine events.

During the test, any condition approaching unacceptable
limits will be noted. The filter probes and housings are
installed in small holders just outside the tunnel. If the filter
temperature gets too high, you will have to increase the water
flow through the cooling unit until acceptable temperatures
are obtained. In between readings, check on other equipment.
Be sure dryers and filters are working and monitor impinger
train for proper water and ice levels etc.

When the fuel charge is consumed, it will signal end of test
and shut down the sampling systems. When this occurs,
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SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

remove filter holder and probes from tunnel and impingers
from sample line.

V. POST TEST PROCEDURES
A. SAMPLE RECOVERY - FILTER TRAINS
1. Carefully clean outside of probes and filter housings with alcohol.

Disassemble filter holder and transfer filters to clean petri dish.
Scrape gasket with scalpel and collect any loose material on filters.

3. Place probe and front half of first filter holders (still assembled) and
filters in desiccator. Allow 24-hour desiccation before weighing.
4. Weigh probe filter holder units and filters at six (6) hour intervals

until weight change between weighings is less than 0.2 mg. Record
all weights taken on data form no. EPA-10-TP.

B. CALCULATION OF RESULTS

The computer program carries out all final calculations. When run, it will
ask for data from forms used during the test. Enter data as called for.

GENERAL

This guide cannot cover every possible contingency, which may develop during a
particular test program. Many questions, which may arise, can be answered by a
complete understanding of the test standards and their intent. When in doubt on any
detail, check with the laboratory manager and be sure you understand the procedures
involved.

It is critical that all spaces on the data forms be properly filled in. Each test must be
represented by a complete record of what was done and when.
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Validation du fichier de calcul avec les équations provenant des normes:
ASTM E2515-11
ASTME3053-17

Equation 9,2 (1) Mpyap = Z(Mﬂ,wb ) (100)/(100 + MCfyy, )
Nomenclature

MeLdb Weight of test fuel load, dry basis Ib (kg)

MELnwb Weight of each test fuel pieces, n, in test fuel load per 8,4,1, wet basis, Ib (kg)
MG, Average fuel moisture of test fuel piece, n, in test fuel load % dry basis

n individual test fuel pieces that comprise the test fuel load, as applicable

Sample calculation

Data

MeLnwb 23,58 Ibs
MCe.n 20,16 %
n

MeLdb 19,62 Ibs

Equation 9,2 (2)
Msyas = ) (Msynus) (100)/(100 + MCsp)

Nomenclature

Msudb Weight of startup fuel, dry basis, Ib (Kg)

Msunwb Weight of each start-up fuel pieces, n, per 8,5,7, wet basis, Ib (Kg)
MCsyn Average fuel moisture of start-up fuel piece, n % bry basis

n individual startup fuel pieces, as applicable

Sample calculation

Data

Msunwb 6,84 Ibs
MCsyn 19 %
n

Msudb 5,75 Ibs
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Equation 9,2 (3) Myap = (M) (100) /(100 + MCy)

Nomenclature
Mydb Weight of kindling, dry basis Ib (kg)
Miwb Weight of kindling per 8,5,6, wet basis, Ib (kg)

MC, Average moisture of kindling % dry basis

Sample calculation

Data

Miwb 3,82 Ibs

MC, 9,00 %

Midb 3,50 lbs

Equation 9,2 (4) Mrrenay = Mgpsusap + Mrrenas

Nomenclature

MEereHdb Total weight of all remaining fuel at end of high fire test run, Ib (kg)

Mgsugob Weight of risidual start-up fuel bed when high fire test load added, Ib(kg)

MELeHdb Weight of unburned portion of test fuel load at the end of the high fire test run, Ib (kg)

Sample calculation

Data

Mesuspb 3,40 lbs
MeLendb 2,16 Ibs
Megendb 5,56 lbs
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Equation 9,2 (5) Mregrap = Mgap + Msyap + Mprap — Mrrenan
Nomenclature

MrgHdb Total weight of all fuel burned during high fire test run Ib (kg), dry basis
MEereHdb Total weight of all remaining fuel at end of high fire test run, Ib (kg)
MeLdb Weight of test fuel load, dry basis Ib (kg)

Msudb Weight of startup fuel, dry basis, Ib (Kg)

Mydb Weight of kindling, dry basis Ib (kg)

Sample calculation

Data

M rendb 5,56 lbs

Mevdb 19,62 Ibs

Msydn 5,75 Ibs

Midb 3,50 lbs

Mrgendb 23,32 Ibs

Equation 9,2 (6) BRy = 60(Mprap — Mrrenan)/Cra

Nomenclature

BRy Dry burn rate for high fire test run, from time when test fuel load added to end of test rur
O Total duration of high fire test run, from time when test fuel load is added to end of test r
MeLdb Weight of test fuel load, dry basis Ib (kg)

MELEHdb Weight of unburned portion of test fuel load at the end of the high fire test run, Ib (kg)
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Sample calculation

Data

Bu1 88 min
MeLdb 19,62 Ibs
MeLendb 2,16 Ibs
BRy 5,40 kg/hr

For low and medium burn fire test run
Equation 9,2 (7) Mregay = Mpray — Mereas

Nomenclature

Mrrgdb Total weight of fuel burned during low or medium fire test run, Ib (kg),dry basis
Meredb Weight of remaining fuel at end of low or medium fire test run, Ib (kg)

MeLdb Weight of test fuel load, dry basis Ib (kg)

Sample calculation

Data

Mereds 0,00 lbs

Mevdb 22,59 Ibs

Mregdb 22,59 |bs

Equation 9,2 (8) BR = 60(Myr545)/ 8

Nomenclature

BR Dry burn rate for low and medium fire test run. Ib/hr (kg/hr)

0 Total duration of low or medium fire test run, min.

Meadb Total weight of fuel burned during low or medium fire test run, Ib (kg),dry basis
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Sample calculation

Data

0 418 min
Mrraab 22,59 lbs
BRy 1,47 kg/hr

For high test run
Equation 9,2 (9) PMgy = 60(E1y/0n2)

Nomenclature
PMgy Paticulate emission rate for high fire test run, gr/hr
Erh Total particulate emissions for high fire test run including kindling and start-uo

Bh2 Total test duration of high fire test run, from ignition of kindling to end of test run

Sample calculation

Data

Ery 6 gr

ST 128,00 min

PMg 2,77 kg/hr

Equation 9,2 (10) PMey = Erp/Mreguas
Nomenclature

PMFy Paticulate emission rate for high fire test run, gr/hr
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Sample calculation

Data

Ery 6 gr
MregHdb 23,32 dry b
PMg 0,56 gr/dry kg

for high fire test run

Equation 9,2 (11) PMyeuss = Eru / (Mreprap* (HHV) (

Nomenclature

PMptu Particulate per heat output unit for high fire test run, b/ MMbtu
HHV Higher heating value of test fuel, dry basis, btu/lb

ne CSA B415,1 overall Efficiency, HHV (hot to hot)

Sample calculation

Data

Ery 5,9 gr
MregHdb 23,32 dry b
HHV 8690 btu/lb

n 68,54%

PMpeun 0,0940 Ib/Mmbtu
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Equation 9,2 (12) PMz = 60(E+/6)

Nomenclature
PMg Paticulate emission rate for low or medium fire test run, gr/hr

Er Total particulate emission for low or medium fire test run, from ASTME 2515 (g)
0 Total duration of low or medium fire test run, min.

Sample calculation

Data

Er 6 gr

0 418 min

PMgy 0,85 gr/hr

Equation 9,2 (13) PMgp = Ex/Mrrpap

Nomenclature

PMk Paticulate emission factor rate for low or medium fire test run, gr/dry kg

Sample calculation

Data

Er 5,9 gr
Mesdb 22,59 dry Ib
PMk 0,58 gr/dry kg

for high fire test run
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

n,

Equation 9,2 (14) PMyew= Er/ {:‘wTFBdb{:HHI"){-lGO}] sl
Nomenclature

Pmbtu Particulate per heat output unit for low and medium test run, Ib/ MMbtu
HHV Higher heating value of test fuel, dry basis, btu/lb

ne CSA B415,1 overall Efficiency, HHV (hot to hot)

Sample calculation

Data

Ery 5,9 gr
MregHdb 22,59 dry Ib
HHV 8690 btu/lb

n 69,56%

PMpeun 0,0957 Ib/Mmbtu

Volume of gas sample corrected to dry
standard conditions (V,tq))

Equation used_ - ( AH )
ASTM 2515, equation 6 Voo —kvy| 2 \136/
m(std) 1¥m
Nomenclature
Vi (std) Volume of gas sample, corrected to standard conditions, dscm’® (dscf)
K, 17.64 R/in Hg
Vi Volume of gas sample
Y DGM calibration factor
Poar Barometric pressure mmHg (in Hg)
AH Average pressure at the outlet of the dry gas meter mm water (in. Water)
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

T Absolute average dry gas meter temperature K (R)

Sample calculation

Data

Vi 85,08 dcf
Y 0,98730288

Ppar 30,08 in Hg
AH -1,0678 in Hg
T 542,0 R
Calculation

Vin(std) 79,31 dscf

Calculation based of train 2 data Low fire

Total amount of particulate matter collected (m,)

Equation used

ASTM 2515, equation 12 m, = F; + F, + APF
Nomenclature

m, Total amount of particulate matter collected, mg

Fy Particulate matter collected on front filter, mg

F, Particulate matter collected on second filter, mg

APF Post-test weight gain of probe and filter holder assembly, mg

Sample calculation
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Data

Fi 0g
F, -0,003 g
APF 0,007 g
Calculation

mpy 3,600 mg

Calculation based of train 2 data Low fire

Particulate concentration (Cg)

Equation used
ASTM 2515, equation 13

m,
Cs = (0,001 g/mg) X ( = )
Vm (std)

Nomenclature
c Concentration of particulate matter in stack gas or dilution tunnel, dry basis,
> corrected to standard conditions, g/dsm3 (g/dscf)
m, Total amount of particulate matter collected in the sampling train, mg
Vinistd) Volume of gas sample measured corrected to dry standard conditions, dsm’ (dscf)
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Sample calculation

Data

mpy 3,600 mg
Vin(std) 79,31 dscf
Calculation

G 0,000045 g/dscf

Calculation based of train 2 data Low fire

Particulate concentration for room air (C,)

Equation used

ASTM 2515, equation 14 m,
C, = (0,001 g/mg) x - E—

mr (std)

Nomenclature
Concentration of particulate matter in room air, dry basis, corrected to standard

C
' conditions, g/dsm3 (g/dscf)
m, Total amount of particulate matter collected in the sampling train, mg
Vinr(std) Volume of room air sample measured corrected to dry standard conditions, dsm’ (dsc
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Sample calculation

Data
m, 0,300 mg
Vinr(std) 113,43 dscf
Calculation

G 0,000003 g/dscf

Calculation based of train 2 data low

Adjustment factor for alternative pitot tube
placement (FP)

Equation used

ASTM 2515, equation 1 g, = Yetrav

o Vsce‘nt
Nomenclature
Vepray Average gas velocity caclulated after the Pitot tube traverse
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Average gas velocity at the center of the dilution tunnel cacluated after the multi-
Vscent point Pitot traverse
Fp Adjustment factor for center of tunnel pitot tube placement

Sample calculation

Data

Vstrav 0,255740195
Vscent 0,267393205
Calculation

Fe 0,956420

Average dilution tunnel gas velocity (V)

Equation used
ASTM 2515, equation 9 Te

= .- i
Vs = BKeCe(VBP) s (7o,

Nomenclature
Vg Average dilution tunnel gas velocity, m/s (ft/s)
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

iimmHg)

N . \g-molie
For the metric units: 34.97 m/sec |-~—————
CK)imm H,0)

1/2

Kp Pitot tube constant [ g

L::'r! ]
For English units: 85.49 ft/sec [7[”_"’_’“_’5“" '”’_.g']
R)(in H,0)

Pitot tube coefficient (use 0.99 for standard pitot tube, 0.84 may be used for S-type

Co tubes constructed according to Method 2 specifications)

Fp Pitot tube correction factor

(\:’E)Mg Average square root of each individual velocity head (AP)

Par Barometric pressure at measurement site, mm H,0 (in. H,0)

Pq Stack static pressure, mm Hg (in. Hg)

P Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or Py, + P,

M, Molecular weight of dilution tunnel gas, wet basis, g/g-mole (Ib/lb-mol) may be

assumed to be 28.78 or 29 for CSA B415

ts Dilution tunnel temperature, °C (°F)

Absolute dilution tunnel temperature, °K (°R), or 273 + t, for metric units, 460 + t, for
English units

Sample calculation

Data

Kp 85,49

Cp 0,99

Fp 0,956

(Vlﬁ)av‘g 0,2678 in H,0*2

Ppar 30,08 in Hg

P 0,27 in H,0 Calculation

Ps 30,10 in Hg

Ms 28,78 Ib/Ib-mol Vs 17,4390 ft/s
ts 100,54 F Calculation based of data low
Ts 560,54 R

Average dilution tunnel gas flow rate (Qstd)

Equation used

1 ’ y i d P,
ASTM 2515, equation 3 Quq = 60(1 — By VA (s_t)( s )
TS Pstd
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Nomenclature
Q1 Total gas flow rate corrected to dry standard conditions, dsm>/min (dscf/min)
60 Conversion factor minutes per hour

5 Water vapour in the dilution tunnel stream, proportion by volume (may be assumed
WS to be 2%)

Vg Average dilution tunnel gas velocity, m/s (ft/s)

A Cross-sectional area of dilution tunnel, m’ (ftz)

Tetg Standard absolute temperature, 293 °K (528°R)

T RADSVIULE dvEldgE UlIULIVIT LUTIner ternperduure, N\ R, Ul £75 T L 101 [TIELTNIC UllLS,
s ARN 4+ + fAr Fnolich 1initc

tg Dilution tunnel temperature, °C (°F)

P Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or P, + P,

Ppar Barometric pressure at measurement site, mm Hg (in. Hg)

Pg Dilution tunnel static pressure, mm Hg (in. Hg)

Peid Standard absolute pressure, 760 mm Hg (29.92 in. Hg)

Sample calculation

Data

Bws 0,02

Vs 17,439

A 0,349 ft?

Tsta 528 R

Ts 560,54 R

Ps 30,096 in Hg
Psta 29,92 in Hg
Calculation

Qg 339,14 dscf/min

Calculation based of data low

Particulate emission rate (E)
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Equation used
E = (C—C)Qsta

Nomenclature

E Particulate emission rate, g/hr

. Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis
corrected to standard conditions, g/dscm3 (g/dscf)

G Concentration of particulate matter in room air, g/dscm3 (g/dscf)

Qg Total gas flow rate, dry basis corrected to standard conditions, dsm>/min (dscf/min)

Sample calculation

Data

Cs 0,000045 g/dscf
G 0,000003 g/dscf
Qg 339,14 dscf/min
Calculation

E 0,01 g/min

E 0,87 g/h

Calculation based on train 2 data low
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Total particulate emission rate (Eq)

Equation used

ASTM 2515, equation 15 Er = (Cs — C,)Qsab

Nomenclature

E; Total particulate emission, g

. Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis
corrected to standard conditions, g/dscm3 (g/dscf)

G Concentration of particulate matter in room air, g/dscm3 (g/dscf)

Qg Total gas flow rate, dry basis corrected to standard conditions, dsm>/min (dscf/min)

0 Total sampling time, min

Sample calculation

Data

Cs 0,000045 g/dscf
C 0,000003 g/dscf
Qstq 339,14 dscf/min
0 418 min
Calculation

E 6,06 g

Calculation based on train 2 data Low
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Average gas velocity in dilution tunnel during
each min interval, i, of the test run

Equation used
ASTM 2515, equation 10 P
Nomenclature

Average gas velocity in dilution tunnel during each min interval, i of the test run
Vgi m/sec (ft/sec)

Fp Pitot tube correction factor
Kp Pitot tube constant AT, - 1/2
. oo 97 n g=moles*"""" """
For the metric units: 34.97 m/sec “CK)(mm H#;0)

1/2

B Nevwiiid
For English units: 85. ——-——m”g]
or English units: 85 49ft/ser:[ CR)Gin H,0)

Pitot tube coefficient (use 0.99 for standard pitot tube, 0.84 may be used for S-type

Co tubes constructed according to Method 2 specifications)

Ap; interval, i, of the test run

T Absolute average gas temperature in the dilution tunnel during the i minutes
P Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or Py, + P,

M, Molecular weight of dilution tunnel gas, wet basis, g/g-mole (Ib/lb-mol) may be

assumed to be 28.78

Sample calculation

Data

i=1 i=2

Fp 0,956 Fp 0,956

Kp 85,49 Kp 85,49

Cp 0,99 Ce 0,99

Ap 0,072 in H,0 Ap 0,073 in H,0
Tsi 571,4 R Tsi 573,1 R

Ps 30,10 in Hg Ps 30,10 in Hg
Mg 28,78 Ib/lb-mol Mg 28,78 Ib/lb-mol
Calculation

i=1 i=2

Vsi 17,65 ft/sec Vsi 17,84 ft/sec
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Percent of proportional sampling rate (PR)

Equation used
B415, equation 13.1

Nomenclature

PR Percent of proportional sampling rate (%)

0 Total sampling time, min

0, Time of interval, 1 min

Vin Volume of gas sample measured by the DGM, dsm? (dscf)

o

VW T, Te;
i(std) *S*m  Si
100
'911';HI/:5{Tm1TS )

Volume of gas sample measured by the digital mass flow controller during the i 1

Vi minutes interval, dsm (dscf)

Vs Average gas velocity in the dilution tunnel, ft/min

Vs Average gas velocity in the dilution tunnel during the i™ 10 minutes interval, ft/min
Th Absolute average digital mass flow controller temperature, K (R)

T Absolute average digital mass flow controller temperature during the i 1 minutes
Ts Absolute average gas temperature in the dilution tunnel, K (R)

Ts Absolute average gas temperature in the dilution tunnel during the i 1 minutes

Sample calculation

Data
train =1

0 418
0, 1
Vin 82,82
Vini(std) 0,197
Vs 17,44
Vsi 17,658
T 540,9
T 538,16
Ts 560,54
T 571,4
Calculation

min
min
dcf
cuft
ft/sec
ft/sec
R

R
R
R

Page 19

418

79,34
0,1891
17,44
17,658
542,0
538,93
560,54
5714

min
min
dcf
cuft
ft/sec
ft/sec
R

R
R
R



DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

train=1 train=2
PR 100,6 % PR 100,9 %

Filter face velocity check

Equation used

Vi 1
FVax = T X F'
A
Nomenclature
FVimax Maximum filter face velocity during the test run, m/min (ft/min)
v Largest 1 minute interval metered gas volume value recorded during the test run,
m dm? (dcf)
Fa Filter area exposed to gas sample during train operation, m2 (ftz)

Sample calculation

Data

Vi 0,185 dcf

Fa 0,0116 ft*
Calculation

FV hax 15,91 ft/min
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Dual train precision

Equation used
Train 1 — average train 1 and train 2

: : x 100 < 7.5%
average train 1 and train 2

Nomenclature
Dual train
. Deviation between emission’s train 1 and 2
precision
Train 1 Total emission for train 1
Train 2 Total emission for train 2

Sample calculation

Data

Train 1 579 ¢
Train 2 6,06 g
Calculation

Dual train

precision 2,29 %
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DATA 2019-04-30 EPA Pl 20194 RUN 1 LOW

Analyzer drift checks

Equation used

. AR
Drift = x 100
span
Nomenclature
Drift The change in analyzer response to calibration gas over the duration of the test run
AR The difference between the analyzer response at the end of the test run and the
Span The upper limit of the instrument range, ppmv or %

Sample calculation

Data

AR 0,015 %
Span 5%
Calculation

Drift 0,30 %

Calculated with CO concentration values.
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€% POLYTESTS

G THAOUGH YOUR REALIEY St-jean-sur-Richelieu, May 9th 2019
Client: Jotul

Project: PI-20194

Model: F45 V2

APPENDIX 12: Volume calculations
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F 45 V2 Firebox Volume Calculation

General Dimensions volume calculation:
15.636 (W) x 12.582 (H) x 21.519 (D) = 4233.48 cu. in

(H) is the average of rear height of 11.149 and front height of 14.014

Minus volume calculation of air manifold at bottom front of firebox:

15.636 (W) x 2.527 (H) x 3.158 (D) = 124.77 cu. in

General volume minus air manifold volume:

4233.48 —124.77 = 4108.71 cu. in useable firebox volume

4108.71 /1728 = 2.37 cu. ft. useable firebox volume

Fuel load weight ranges:

10 Lbs / cu. ft rangeis 21.33 - 26.07

12 Ib/cu.ft range is 25.595 - 31.284



Exce KEITHLEY A Greater Measure of Confidence

Task: Scan DMM Channels
Name DMM Scan

Description
Created By Gaetan Piedalve ..
Company Services POLYTESTS
Date Created 12/19/16
Date Modified 4/30/19
Status/Cmds Collecting data...
Worksheet DMM Config
Model Scan
Source Timer
Delay Auto sec
Reading Count
Timer
Monitor None
Monitor Limits
Worksheet Acquision -
Starting Col b
Starting Row 5

Organize By Rows

Task

Conﬁguration

Trigger 2000

60 sec

Data Location

Autoincrement
Auto Wrap
Log File
Format

Extend existing table

On

Delimited text (comma)

Data Display

Add Channel Tags

Add Channels
Add Units
Scroll Display
Limits
Timestamp
Update Interval

Yes

No




Task Data




Exce

KEITHLEY

Task: Configure Scanning DMM Channels

Task

Description
Created By
Company
Date Created
Date Modified
Status/Cmds

Gaetan Piedalue
Services POLYTESTS
12/19/16

5/1/19

Task stopped successfully

Instrument

Device

Password

Slot 1 Module

Slot 2 Module

Slot 3 Module

Slot 4 Module

Slot 5 Module

Front Panel Lockout

MODEL_2700_at_ COM4*

M7700*
M7700*

Setup

Line Sync
Autozero

Display Digits

DCV Input Divider
Open TC Detection
Temp Scale

Off

Limits

Digital Outputs
Pulse Output
Polarity
Duration
Master Latch

High

0.02 sec

Off

A Greater Measure of Confidence

Channel Scan List

Channel

Measurement

Scaling

Alarm Limits

Rep Filter

Sampling

Optic

Enb
On

List
201
114

Tag
Flue
Room

Function
TEMP K
TEMP J

Range

Rel
Off
Off

Math m/ref
None
None

i Lot | En2i Hi2 | Lo2
off

Off

b {UiEnt] Hil
off
off

Enb
Off
Off

Count

Rate i ACBW
sLow
sLow

Opt 1
INT
INT

opt2 |



113
208
209
207
214
215
216
1M1
219
217
218
112
104
102
105
221
222
121
202
203
204
205
206
115
101
116
212
213

Tunnel TEMP
catlistdown TEMP
catalyst cent TEMP
catalystup TEMP
MFC 1 DCV

DGM 1in TEMP
DGM 1out TEMP
Filter 1 TEMP
MFC 2 DCV

DGM 2in TEMP
DGM 2out TEMP
Filter 2 TEMP
weight DCV

vel. Tunnel DCV

draft DCV
co DCI
co2 DCI
na DCI
right TEMP
back TEMP
bottom TEMP
top TEMP
left TEMP
na DCV
press. Stat DCV
angaz 1 TEMP

Vacuum 1 DCV
Vacuum 2 DCV

A X X ¢«

o o

10V

10V
10V
10V
20 mA
20 mA

Off

Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off

Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off

None

None
None
None
None
None
None
None
None
MXB
MXB
MXB
None
None
None
None
None
None
None
MXB
MXB
None
None
MXB
MXB

30

0X

0X

0X
0 x
0 x

0X
0X

0X
0X

Off

Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off

Off

Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off

Off

off
off
off
Off
Off
Off
Off
Off
Off
Off
Off
off
off
off
off
Off
Off
Off
Off
Off
Off
Off
Off
off

SLOW

SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW
SLOW

INT
INT
INT
INT
Volts
INT
INT
INT
Volts
INT
INT
INT
Volts
Volts
Volts

INT
INT
INT
INT
INT

Volts
INT

Volts
Volts



——
——
ns

f Opt 3 EOpt4 # equipment



EM-132

EM-133

EM-137+ EM-114 (factor30) or EM-020+EMO021 (factor 5)
EM-249
EM-125
EM-118
EM-118

EM-006

EM-126
EM-127



Parameétres

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

Tous les facteurs de corrections et autres parameétres qui peuvent étre modifiés par

I'utilisateur du fichier sont regroupés ici.

Code verrouillage:

Description du test
Test standard

Run #

Date

Technicien

Project #

Description de I'unité
Manufacturier

Modele

Combustion system
Appliance type

Firebox volume

Appliance weight empty
Fan (no, Standard, Option)

Parameétres du test

Logging time

Manufacturer's rated heat output
Targeted category

Targeted output

Cp steel

Echantillonnage

Blank sampling rate

Internal probe diameter
Calibration Factor (DGM #1):
Equipment number (DGM #1):
Calibration Factor (DGM #2):
Equipment number (DGM #2):
Calibration Factor (DGM #3):
Equipment number (DGM #3):

Tunnel

Targeted tunnel flow rate
Tunnel diameter
Molecular weight

Pitot tube type

Pitot tube coefficient

Fuel data
Fuel type
Fuel specie
HHV

%C

%H

%0

%Ash
HHV

LHV

Parametres

[ JjoT |
EPA
1
30-04-2019
M.M
PI 20194
JOTUL
F45 V2
Non-Cat
WOOD STOVE
2.37 cu ft.
n.a Ibs
OPTION
1 min
n.a BTU/h Donnée foumie par le manfacturier
1
n.a BTU/h
n.a BTU/Ib-°F
0.20 cuft/min
0.18 in.
1.010 Dimensionless
EM 178
0.987 Dimensionless
EM 179
0.996
EM 070 Dimensionless
300 scfm
8 in.
28.78 May be assumed to be 28,78 (EPA) Si B-415 = 29
Standard
0.99 Dimensionless
iProject nu. PI 20194
:Date 30-04-2019
iTechnicien m.m
Cord |
Oak | Default Fuel Values
20207.0 kl/kg D. Fir Oak/Maple
49.5 HHV 19,810 20,207
6.6 %C 48.73 49.5
43.7 %H 6.87 6.62
0.2 %0 43.9 43.7
8689.9 Btu/Ib %Ash 0.5 0.2
7600.4 Btu/Ib HHV (Btu/lb) 8519 8690
LHV (Btu/lb) 7451 7600

Page 7 of 312



Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method - May 10, 2017 Version

Cordwood Fuel Load Calculators - 10 Ib/ft® Nominal Load Density
Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight

Values to be input manually|

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

For All Usable Firebox Volumes - High Fire Test Only
Nominal Required Load Density (wet basis) 10]1b/ft*
Usable Firebox Volume 2.37| it
Total Nom. Load Wt. Target 23.70 Ib
Total Load Wt. Allowable Range 22.50 to 24.90 b
Core Target Wt. Allowable Range 10.70 to 15.40 Ib
Remainder Load Wt. Allowable Range 8.30 to 13.00 Ib
Mid-Point
Core Load Pc. Wt. Allowable Range 3.60 to 5.90 Ib 4.75
Remainder Load Pc. Wt. Allowable Range 2.40 to 13.00 b 7.70 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 3.60]Ib In Range 19.6 19.3 20 19.6 In Range 3.01 Ib 1.36 kg
2 4.35]1b In Range 19.9 20 19.1 19.7 In Range 3.63 b 1.65 kg
3 5.42]1b In Range 20.6 20 19.4 20.0 In Range 4.52 b 2.05 kg
Core Load Total. Wt. Actual 13.37 b In Range
Pc. #
Remainder Load Piece Wt. 1 3.77]b In Range 20.3 20.4 20.8 20.5 In Range 3.13 Ib 1.42 kg
(1 to 3 Pcs.) 2 6.49] b In Range 211 20.8 20.3 20.7 In Range 5.38 Ib 2.44 kg
3 Ib NA NA NA NA b NA kg
Remainder Load Tot. Wt. Act 10.26 Ib In Range Total Load Ave. MC (%-dry basis) 20.2 In Range
Total Load Wt. Actual 23.63 b In Range Total Load Ave. MC % (wet basis) 16.8
Core % of Total Wt. 57% In Range 45-65% Total Test Load Weight (dry basis) 19.67 b 8.92 kg
Remainder % of Total Wt. 43% In Range 35-55%
Actual Load % of Nominal Target 100% In Range 95-105% Kindling Moisture (%-dry basis)
Actual Fuel Load Density 10.0 lb/it’ 9 I 9 I 9 9.0 In Range 3.50 b 1.59 kg
Kindling and Start-up Fuel Start-up Fuel Moisture Readings (%-dry basis)
Maximim Kindling Wt. (20% of Tot. Load Wt.) 473 Ib 19 | 19 | 19 19.0 InRange 5.75 Ib 2.61 kg
Actual Kindling Wt. In Range 16.2%
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 7.09 b Total Wt. All Fuel Added (dry basis) 28.92 Ib 13.12 kg
Actual Start-up Fuel Wt. 6.84]Ib In Range 28.9%) Total Wt. All Fuel Burned (dry basis) 234 Ib 10.6 kg
Allowable Residual Start-up Fuel Wt. Range 2.4 to 4.7 Ib Mid-Point
Actual Residual Start-up Fuel Wt. | 3.4|Ib In Rgnge 3.5
Total Wt. All Fuel Added (wet basis) 34.29 |b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 2.1 to 2.6 Ib 2.4
Actual Fuel Load Ending Wt. I 2.2|Ib In Range

Load pieces Length in.

Load high fire




Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method - May 10, 2017 Version
Cordwood Fuel Load Calculators - 12 Ib/ft* Nominal Load Density
Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight

Va_lues to be input manually|

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM
TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN ASTM STANDARD.
IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE OR IN PART, OUTSIDE OF ASTM
COMMITTEE ACTIVITIES EXCEPT WITH THE APPROVAL OF THE CHAIRMAN OF THE COMMITTEE HAVING
JURISDICTION AND THE PRESIDENT OF THE SOCIETY. COPYRIGHT ASTM, 100 BARR HARBOR DRIVE, WEST

For Usable Firebox Volumes up to 3.0 ft* - Low and Medium Fire CONSTOMOCRER, P 725 AL RIGHTS RESTRTED
Nominal Required Load Density (wet basis) 12| st
Usable Firebox Volume 2.37|ft
Total Nom. Load Wt. Target 28.44 b
Total Load Wt. Allowable Range 27.02 to 29.86 Ib
Core Target Wt. Allowable Range 12.798 to 18.49 Ib
Remainder Load Wt. Allowable Range 9.95 to 15.64 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 4.27 to 7.1 Ib 5.69
Remainder Load Pc. Wt. Allowable Range 2.84 to 8.53 b 5.69 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 4.88]1b In Range 19.2 19.8 19.3 19.4 In Range 4.09 Ib 1.85 kg
2 5.98| b In Range 19.1 221 19.6 20.3 In Range 4.97 Ib 2.26 kg
3 6.50] b In Range 19.3 19.3 19.6 19.4 In Range 5.44 Ib 2.47 kg
Core Load Total. Wt. Actual 17.36 b In Range
Pc. #
Remainder Load Piece Wt. 1 3.54]1b In Range 19.6 19.4 19.8 19.6 In Range 2.96 Ib 1.34 kg
(2 or 3 Pcs.) 2 6.48]1b In Range 221 19.3 19.8 20.4 In Range 5.38 Ib 2.44 kg
3 b NA NA NA NA b NA kg
Remainder Load Piece Weight Ratio - Small/Large 55% In Range <67% Total Load Ave. MC % (dry basis) 19.9 In Range
Remainder Load Tot. Wt. Act 10.02 b In Range Total Load Ave. MC % (wet basis) 16.6
Total Load Wt. Actual 27.38 b In Range Total Test Load Weight (dry basis) 22.84 Ib 10.36 kg
Core % of Total Wt. 63% In Range 45-65% Total Fuel Weight Bured During Test Run (dry basis) 22.8 Ib 10.36 kg
Remainder % of Total Wt. 37% In Range 35-55%
Actual Load % of Nominal Target 96% In Range 95-105%
Actual Fuel Load Density 11.6 Ib/ft
Allowable Charcoal Bed Wt. Range (Ib) 2.8 to 5.4 Mid-Point
Actual Charcoal Bed Wt. | 2.9|Ib In Ringe 4.1
Actual Fuel Load Ending Wt. | 0.0]Ib Valid Test >90%
To_tal Wt. of Fuel Burned During Test Run Ib. 27.4 b
Load pieces Length in. | 16|in.
For Usable Firebox Volumes above 3.0 ft* - Low and Medium Fire
Nominal Required Load Density (wet basis) 12| b/t
Usable Firebox Volume ft*
Total Nom. Load Wt. Target 0 b
Total Load Wt. Allowable Range 0.00 to 0.00 b
Core Target Wt. Allowable Range 0.00 to 0.00 b
Remainder Load Wt. Allowable Range 0.00 to 0.00 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00
Remainder Load Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/O! kg
2 Ib In Range #DIV/O! #DIV/0! #DIV/O!  Ib #DIV/O! kg
3 Ib In Range #DIV/O! #DIV/0! #DIV/O!  Ib #DIV/O! kg
Core Load Total. Wt. Actual 0.00 b In Range
Pc. #
Remainder Load Piece Wt. 1 Ib In Range #DIV/O! #DIV/0! #DIV/O!  Ib #DIV/O! kg
(3 or4 Pcs.) 2 Ib In Range #DIV/O! #DIV/0! #DIV/O!  Ib #DIV/O! kg
3 b In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
4 b NA NA NA NA Ib NA kg
Remainder Load Piece Weight Ratio - Small/Large #NUM! #NUM! <67% Total Load Ave. MC % (dry basis) #DIV/0! #DIV/0!
Remainder Load Tot. Wt. Act 0.00 | Ib In Range Total Load Ave. MC % (wet basis) #DIV/0!
Total Load Wt. Actual 0.00]1b In Range Total Test Load Weight (dry basis) #DIV/O! b #DIV/O! kg
Core % of Total Wt. #DIV/0! #DIV/O!  45-65% Total Fuel Weight Bured During Test Run (dry basis) #DIV/O! b #DIV/O! kg
Remainder % of Total Wt. #DIV/0! #DIV/O!  35-55%
Actual Load % of Nominal Target #DIV/0! #DIV/0! 95-105%
Actual Fuel Load Density #DIV/Ol b/t
Allowable Charcoal Bed Wt. Range (Ib) 0.1 to -0.1 Mid-Point
Actual Charcoal Bed Wt. | |Ib Out of Ringe 0.0
Actual Fuel Load Ending Wt. | | Valid Test >90%
To_tal Wt. of Fuel Burned During Test Run Ib. 0.0 Ib

Load min-med




DATA 2019-04-30 EPA P120194 RUN 1 LOW.xIs

Start End
Barometer (kPa): [ 102.5] 101.2]
Barometer (in.HQg): 30.2682386 29.88434875
Dry Bulb (F): 74.3 80.6
Humidity (%): 26 23.1
Air velocity (ft/min) 0 0
High fire test
DGM #1 Final: 32015.114 cuft Final: 906567.040 |Liter
Initial: 31990.123 cuft Initial: 905859.390 |[Liter
DGM #2 Final: 30231.417 cuft Final: 856058.390 |Liter
Initial: 30206.611 cuft Initial: 855355.940 |[Liter
DGM room Final: 689.390 |cuft
Initial: 660.980 |cuft
min or med burnrate
DGM #1 Final: 32101.859 cuft Final: 909023.390 |[Liter
Initial: 32015.204 cuft Initial: 906569.590 |Liter
DGM #2 Final: 30316.610 cuft Final: 858470.790 |[Liter
Initial: 30231.535 cuft Initial: 856061.720 |[Liter
DGM room Final: 804.220 |cuft
Initial: 689.390 |cuft

Numéro de la ligne dans "Raw data" a partir duquel les données du test commence
Numéro de la ligne dans "Raw data" a partir duquel les données du highfire test commence

Numéro de la ligne dans "Raw data" a partir duquel les données du min ou medium fire test commence

Autres données a rentrer: dans preload data, load data, traverse et filter set weight

Key in data

Project nu. PI 20194
30-04-2019
M.M

Date
Technicien

71

111

258
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Validation du fichier de calcul avec les équations provenant des normes:
ASTM E2515-11
ASTME3053-17

Equation 9,2 (1) Mg = Z(Mﬂnwb) (100)/(100 + MC;,,))
Nomenclature

Mevdb Weight of test fuel load, dry basis Ib (kg)

MeLawb Weight of each test fuel pieces, n, in test fuel load per 8,4,1, wet basis, Ib (kg)
MC, Average fuel moisture of test fuel piece, n, in test fuel load % dry basis

n individual test fuel pieces that comprise the test fuel load, as applicable

Sample calculation

Data

MeLwb 23.63 Ibs
MCey, 20.16 %
n

MeLab 19.67 Ibs

Equation 9,2 (2)
‘MSUdb = Z(.‘IWSUnwb ) (100)/(100 + A'ICSUH ))

Nomenclature

Msugp Weight of startup fuel, dry basis, Ib (Kg)

Msunwb Weight of each start-up fuel pieces, n, per 8,5,7, wet basis, |Ib (Kg)
MCsyn Average fuel moisture of start-up fuel piece, n % bry basis

Page 11



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

n individual startup fuel pieces, as applicable

Sample calculation

Data

Msunwb 6.84 Ibs

MCsyn 19 %

n

Msyab 5.75 Ibs

Equation 9,2 (3) Mg, = (M,,5)(100) /(100 + MC})
Nomenclature

Midb Weight of kindling, dry basis Ib (kg)

Miwb Weight of kindling per 8,5,6, wet basis, Ib (kg)

MC, Average moisture of kindling % dry basis

Sample calculation

Data

Miwb 3.82 Ibs
MCy 9.00 %
Migb 3.50 Ibs

Page 12



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Equation 9,2 (4) Mrrenar = Mgsupar + Mrrenaw

Nomenclature

Megendn Total weight of all remaining fuel at end of high fire test run, Ib (kg)
Mrsuson Weight of risidual start-up fuel bed when high fire test load added, Ib(kg)
Mt gHdb Weight of unburmed portion of test fuel load at the end of the high fire test run, Ib (kg)

Sample calculation

Data

Mgsusob 3.40 Ibs
MeLenab 2.16 Ibs
Mererdb 5.56 Ibs
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Equation 9,2 (5) Mrrgaapr = Mgap + Msyay + Mpray — Mrrenaw
Nomenclature

MgrHab Total weight of all fuel burned during high fire test run Ib (kg), dry basis
Megenab Total weight of all remaining fuel at end of high fire test run, Ib (kg)
MeLab Weight of test fuel load, dry basis Ib (kg)

Msuab Weight of startup fuel, dry basis, Ib (Kg)

Migp Weight of kindling, dry basis Ib (kg)

Sample calculation

Data

Merendb 5.56 Ibs

Meab 19.67 Ibs

Msudb 5.75 Ibs

Migb 3.50 Ibs

MrgHab 23.36 Ibs

Equation 9,2 (6) BRy = 60(Mrrap — Mrrenan) /O

Nomenclature

BRy Dry burn rate for high fire test run, from time when test fuel load added to end of test ru
B Total duration of high fire test run, from time when test fuel load is added to end of test
MeLab Weight of test fuel load, dry basis Ib (kg)

Meierab Weight of unburned portion of test fuel load at the end of the high fire test run, Ib (kg)

Sample calculation
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Data

611 88 min
MeLab 19.67 Ibs
MeLendb 2.16 Ibs
BRy 5.42 kg/hr

For low and medium burn fire test run
Equation 9,2 (7) Mrrgay = Mrrap — MFrRrEas
Nomenclature

Mrzgdn Total weight of fuel burned during low or medium fire test run, Ib (kg),dry basis
Meredb Weight of remaining fuel at end of low or medium fire test run, Ib (kg)
MeLdb Weight of test fuel load, dry basis Ib (kg)

Sample calculation

Data

Meredb 0.00 Ibs
MeLab 22.84 Ibs
Mrzgdn 22.84 Ibs
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Equation 9,2 (8) BR = 60(Myrpapr)/ 8

Nomenclature

BR Dry burn rate for low and medium fire test run. Ib/hr (kg/hr)
S Total duration of low or medium fire test run, min.

Mresab Total weight of fuel burned during low or medium fire test run, Ib (kg),dry basis

Sample calculation

Data

6 418 min
Mreaab 22.84 Ibs
BRy 1.49 kg/hr

For high test run
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Equation 9,2 (9) PMgy = 60(E71y/0x2)

Nomenclature

PMgy Paticulate emission rate for high fire test run, gr/hr

Eny Total particulate emissions for high fire test run including kindling and start-uo

B Total test duration of high fire test run, from ignition of kindling to end of test run

Sample calculation

Data

Eny 6 gr

B 128.00 min

PMgy 2.77 kg/hr

Equation 9,2 (10) PMpy = Ery/Mrreras
Nomenclature

PMFy Paticulate emission rate for high fire test run, gr/hr

Sample calculation

Data

Em 6 gr
Mreshdb 23.36 dry Ib
PMgy 0.56 gr/dry kg
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

for high fire test run

. . . A T . -
Equation 9,2 (11) PMyeuns = Ersr / (Mresuan* (HHV) (755 )) * (109)
Nomenclature

PMpun Particulate per heat output unit for high fire test run, Ib/ MMbtu
HHV Higher heating value of test fuel, dry basis, btu/lb

n CSA B415,1 overall Efficiency, HHV (hot to hot)

Sample calculation

Data

Emy 5.9 gr
Mirshdb 23.36 dry b
HHV 8690 btu/lb
Ny 68.54%
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

PMotwn 0.0938 Ib/Mmbtu

Equation 9,2 (12) PMg = 60(E7/6)

Nomenclature

PM Paticulate emission rate for low or medium fire test run, gr/hr

Er Total particulate emission for low or medium fire test run, from ASTME 2515 (g)
S Total duration of low or medium fire test run, min.

Sample calculation

Data

Er 6 gr

0 418 min

PMgy 0.85 gr/hr

Equation 9,2 (13) PMp = Er/Mrrpap
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Nomenclature

PM Paticulate emission factor rate for low or medium fire test run, gr/dry kg

Sample calculation

Data

Er 5.9 gr
Mirsdb 22.84 dry b
PMe 0.57 gr/dry kg

for high fire test run

. ) X o n, . ) -
Equation 9,2 (14) PMy,,= Er/ (_M”-Bdb{_HHI-"_)(_W‘O)_) ¢ (109)

Nomenclature

Pmbtu Particulate per heat output unit for low and medium test run, Ib/ MMbtu
HHV Higher heating value of test fuel, dry basis, btu/lb

Ny CSA B415,1 overall Efficiency, HHV (hot to hot)

Sample calculation

Data

Em 5.9 gr
Mreshdb 22.84 dry Ib
HHV 8690 btu/lb

n 69.56%

PMpuwun 0.0946 Ib/Mmbtu

Page 20



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Volume of gas sample corrected to dry
standard conditions (Vi (stq))

Equation used P+ (ﬂ)
ASTM 2515, equation 6 Vooay = KoV, Y |—2 ~ \13.6/
mstd) 1¥m Tm
Nomenclature
Vi (std) Volume of gas sample, corrected to standard conditions, dscm? (dscf)
Ky 17.64 R/in Hg
Vi, Volume of gas sample
Y DGM calibration factor
Poar Barometric pressure mmHg (in Hg)
AH Average pressure at the outlet of the dry gas meter mm water (in. Water)
T Absolute average dry gas meter temperatureK (R)
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Sample calculation

Data

Vi 85.08 dcf
Y 0.98730288

Par 30.08 in Hg
AH -1.0678 in Hg
T 542.0 R
Calculation

Vm(std) 79.31 dscf

Calculation based of train 2 data Low fire

Total amount of particulate matter collected (m,)

Equation used
ASTM 2515, equation 12 m, = F; +F, + APF
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Nomenclature

m, Total amount of particulate matter collected, mg

F, Particulate matter collected on front filter, mg

F, Particulate matter collected on second filter, mg

APF Post-test weight gain of probe and filter holder assembly, mg

Sample calculation

Data

Fl 0 g
F, -0.003 g
APF 0.007 g
Calculation

my 3.600 mg

Calculation based of train 2 data Low fire
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Particulate concentration (Cg)

Equation used
ASTM 2515, equation 13

. . ‘ m,
Cs = (0,001 g/mg) X ( )
Vm (std)

Nomenclature
Concentration of particulate matter in stack gas or dilution tunnel, dry basis, corrected

C
> to standard conditions, g/dsm? (g/dscf)
m, Total amount of particulate matter collected in the sampling train, mg
Vinstd) Volume of gas sample measured corrected to dry standard conditions, dsm? (dscf)

Sample calculation

Data

My 3.600 mg
Vin(std) 79.31 dscf
Calculation
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

G 0.000045 g/dscf
Calculation based of train 2 data Low fire

Particulate concentration for room air (C,)

Equation used

ASTM 2515, tion 14 e
equation C, = (0,001 g/mg) x ( )
,er (std)

Nomenclature
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Concentration of particulate matter in room air, dry basis, corrected to standard

C
' conditions, g/dsm? (g/dscf)
m, Total amount of particulate matter collected in the sampling train, mg
Vinrstd) Volume of room air sample measured corrected to dry standard conditions, dsm? (dscf)

Sample calculation

Data

m, 0.300 mg
Vimrista) 113.43 dscf
Calculation

G 0.000003 g/dscf

Calculation based of train 2 data low
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Adjustment factor for alternative pitot tube
placement (FP)

Equation used

ASTM 2515, equation 1 F. = Vitrav
= —or
Vscent
Nomenclature
Vstray Average gas velocity caclulated after the Pitot tube traverse

Average gas velocity at the center of the dilution tunnel cacluated after the multi-point
Vecent Pitot traverse
Fp Adjustment factor for center of tunnel pitot tube placement

Sample calculation

Data

Vstrav 0.255740195
Vscent 0.267393205
Calculation

Fe 0.956420
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Average dilution tunnel gas velocity (V)

Equation used
ASTM 2515, equation 9 T
)

Vs = F;:KPCP(V'E)

avg PSMS
Nomenclature
Vs Average dilution tunnel gas velocity, m/s (ft/s)
Kp Pitot tube constant ‘g 1/2
A i |‘m}(mm Hg)
For the metric units: 34.97 m/sec |=——
(2 (e H_ AN
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

R C - L |
jlinHg)

:
For English units: 85 49 ft/sec ["-—!é—ryq!eA‘ - ]
(*r)(in H,0)

Pitot tube coefficient (use 0.99 for standard pitot tube, 0.84 may be used for S-type
tubes constructed according to Method 2 specifications)

Pitot tube correction factor

Average square root of each individual velocity head (AP)

Barometric pressure at measurement site, mm H,O (in. H,0)

Stack static pressure, mm Hg (in. Hg)

Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or P, + P,

Molecular weight of dilution tunnel gas, wet basis, g/g-mole (Ib/Ib-mol) may be assumed
tobe28.78 or 29 for CSAB415

Dilution tunnel temperature, °C (°F)

Absolutedilution tunnel temperature, °K (°R), or 273 +t, for metric units, 460 +t, for
English units

Sample calculation

85.49
0.99

0.956
0.2678 in H,0 "2

30.08 in Hg
0.27 in H,0 Calculation

30.10 in Hg

28.78 Ib/Ib-mol Vs 17.4390 ft/s
10054 F Calculation based of data low

560.54 R
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Average dilution tunnel gas flow rate (Qstd)

Equation used
ASTM 2515, equation 3

T P
Qsta = 60(1 - BWS)VSA ( Std) (_s)

TS Pstd
Nomenclature
Q.4 Total gas flow rate corrected to dry standard conditions, dsm?/min (dscf/min)
60 Conversion factor minutes per hour
B Water vapour in thedilution tunnel stream, proportion by volume (may be assumed to
be2%)
Vs Average dilution tunnel gas velocity, m/s (ft/s)
A Cross-sectional area of dilution tunnel, m? (ft?)
Teg Standard absolute temperature, 293 °K (528°R)
Ts Absolute average dilution tunnel temperature, °K (°R), or 273 +t, for metric units, 460 +
ts Dilution tunnel temperature, °C (°F)
P Absolutedilution tunnel static gas pressure, mm Hg (in. Hg), or P, + P,
Poar Barometric pressure at measurement site, mm Hg (in. Hg)
Pg Dilution tunnel static pressure, mm Hg (in. Hg)
P Standard absolute pressure, 760 mm Hg (29.92 in. Hg)

Sample calculation

Bws 0.02
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Vs 17.439

A 0.349 ft?

Tt 528 R

Ts 560.54 R

Ps 30.096 in Hg
Pt 29.92 in Hg
Calculation

Qsq 339.14 dscf/min

Calculation based of data low

Particulate emission rate (E)

Equation used
E= (CS - Cr)Qstd

Nomenclature
E Particulate emission rate, g/hr
Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis
S corrected to standard conditions, g/dscm3 (g/dscf)
C Concentration of particulate matter in room air, g/dscm3 (g/dscf)
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls
Qqyq Total gas flow rate, dry basis corrected to standard conditions, dsm*®/min (dscf/min)

Sample calculation

Data

Cs 0.000045 g/dscf
G 0.000003 g/dscf
Qgq 339.14 dscf/min
Calculation

E 0.01 g&/min
E 0.87 g/h

Calculation based on train 2 datalow
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Total particulate emission rate (Et)

Equation used
ASTM 2515, equation 15

Er = (Cs - Cr)Qstd6

Nomenclature
E; Total particulate emission, g
c Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis
> corrected to standard conditions, g/dscm3 (g/dscf)
C Concentration of particulate matter in room air, g/dscm? (g/dscf)
Q.4 Total gas flow rate, dry basis corrected to standard conditions, dsm>/min (dscf/min)
0 Total sampling time, min

Sample calculation

Data

Cs 0.000045 g/dscf
o 0.000003 g/dscf
Qg 339.14 dscf/min
0 418 min
Calculation

E 6.06 8

Calculation based on train 2 data Low
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Average gas velocity in dilution tunnel during
each min interval, i, of the test run

Equation used
ASTM 2515, equation 10

o = E,K,Cy BT, | =2
Vsi = LpRplp/AD; PM

5 5

Nomenclature

Average gas velocity in dilution tunnel during each min interval, i of the test run m/sec

Vsi (ft/sec)
Fp Pitot tube correction factor
Kp Pitot tube constant

. 1/2
(—Z—)imm Hg]-] !

. . \g—mole/
Forthe metric units:  34.97 m/sec [ S YA——ps
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

L s e
1/2

(b Yy N

. . |ﬁ I )

For English units: 85.49 ft/sec [—""‘?_’f‘?‘e’r M{g]
CCRMin Hy0)

Pitot tube coefficient (use 0.99 for standard pitot tube, 0.84 may be used for S-type

C tubes constructed according to Method 2 specifications)

Ap; Velocity pressure in the dilution tunnel as measured with the Pitot tube during each min interval, i, of
Ts Absolute average gas temperature in the dilution tunnel during the i™ minutes interval, K
P Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or P, + P,

M, Molecular weight of dilution tunnel gas, wet basis, g/g-mole (Ib/Ib-mol) may be assumed

tobe28.78

Sample calculation

Data

i=1 i=

Fe 0.956 Fe 0.956

Kp 85.49 Kp 85.49

C 0.99 Ce 0.99

Ap; 0.072 in H,0 Ap; 0.073 in H,0
Ts 571.4 R Tsi 573.1 R

Ps 30.10 in Hg Ps 30.10 in Hg
M 28.78 Ib/Ib-mol M 28.78 Ib/Ib-mol
Calculation

i=1 i=

Vsi 17.65 ft/sec Vsi 17.84 ft/sec
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Percent of proportional sampling rate (PR)

Equation used :
q . 6 Vmi (std) VS Tm TSi )
B415, equation 13.1 PR = X 100
9!’ Vm VSiTmiTS

Nomenclature
PR Percent of proportional sampling rate (%)
0 Total sampling time, min
0, Time of interval, 1 min
Vi, Volume of gas sample measured by the DGM, dsm? (dscf)

Volume of gas sample measured by the digital mass flow controller during thei™ 1
Vini(std) . . 3

minutesinterval, dsm” (dscf)
Ve Average gas velocity in thedilution tunnel, ft/min
Vs, Average gas velocity in the dilution tunnel during thei™ 10 minutes interval, ft/min
Tm Absolute average digital mass flow controller temperature, K (R)
Thi Absolute average digital mass flow controller temperature during thei™ 1 minutes
Ts Absolute average gas temperaturein thedilution tunnel, K (R)
T Absolute average gas temperaturein the dilution tunnel during the i"™ 1 minutesinterval,

Sample calculation

train =2
418 min 0 418 min
1 min 0; 1 min
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Vi 82.82 dcf Vin 79.34  dcf
Vimitsta) 0.197 cuft Vini(sta) 0.1891  cuft
Vs 17.44 ft/sec Vs 17.44  ft/sec
Vsi 17.658 ft/sec Vsi 17.658  ft/sec
T 540.9 R T 5420 R
Toni 538.16 R T 538.93 R
Ts 560.54 R Ts 560.54 R
Ts 571.4 R Ts 5714 R
Calculation

train=1 train=2

PR 100.6 % PR 100.9 %

Filter face velocity check

Equation used

V .L l
Fmﬂ_{%xa
Nomenclature
FV o Maximum filter face velocity during the test run, m/min (ft/min)
vV Largest 1 minute interval metered gas volume value recorded during the test run, dm?
m (dcf)
Fa Filter area exposed to gas sample during train operation, m2 (ft?)
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Sample calculation

Data

V. 0.185 dcf
Fa 0.0116 ft?
Calculation

FV o 15.91 ft/min
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Dual train precision

Equation used
Train 1 — average train 1 and train 2

- - X 100 = 7.5%
average train 1 and train 2

Nomenclature
Dual train L. . .
. Deviation between emission’strain 1 and 2
precision
Train 1 Total emission for train 1
Train 2 Total emission for train 2

Sample calculation

Data

Train 1 5.79 g
Train 2 6.06 g
Calculation

Dual train

precision 2.29 9%
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Analyzer drift checks
Equation used
. AR
Drift = x 100
span
Nomenclature
Drift The changein analyzer response to calibration gas over the duration of the test run
AR The difference between the analyzer response at the end of the test run and the known
Span The upper limit of theinstrument range, ppmv or %
Sample calculation
Data
AR 0.015 %
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Span 5 %
Calculation
Drift 0.30 %

Calculated with CO concentration values.
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: :hn. H20
Barometer: 30.268 in. Hg
Pour un tunnel de 12" et plus, prendre 6 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0.0000
B center 0.0000
Al 0.0000
A2 0.0000
A3 0.0000
A4 0.0000
A5 0.0000
A6 0.0000
B1 0.0000
B2 0.0000
B3 0.0000
B4 0.0000
B5 0.0000
B6 0.0000 PITOT CONSTANT=
AVERAGE #DIV/0! #DIV/O0! 0.0000 0.956

Pour un tunnel moins de 12", prendre 4 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0.072 65.1 0.2683
B center 0.071 65.71 0.2665
Al 0.065 65.33 0.2550
A2 0.080 65.41 0.2828
A3 0.058 65.63 0.2408
A4 0.060 65.67 0.2449
B1 0.059 65.810 0.2429
B2 0.072 65.910 0.2683
B3 0.061 66.030 0.2470
B4 0.058 66.030 0.2408
AVERAGE 0.0656 65.6630 0.2557

Project nu. PI 20194

Date 30-04-2019

Technicien

Traverse

M.M
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Filter set weight highfire

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Ambient
System 1 (g) 1st hour System 1 (g) System 2 (g) blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter
Number 2 438 439 18 32 440 441 28 33 442 443 29 444
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 61.1001 0.0874 0.0868 34.9885 | 110.1779 0.0862 0.0872 34.5653 109.3625 0.0863 0.0869 35.1804 0.0861 4/29/19 17:00
Before (6) 61.1002 0.0873 0.0868 34.9884 | 110.1778 0.0863 0.0873 34.5654 109.3626 0.0864 0.0870 35.1805 0.0862 4/30/19 7:00
After (1) 61.1004 0.0884 0.0849 | 34.9935 | 110.1778 0.0861 0.0859 | 34.5699 109.3628 0.0870 0.0850 | 35.1862 | 0.0867 4/30/19 14:00
After (2) 61.1003 0.0882 0.0847 34.9930 | 110.1778 0.0861 0.0859 34.5686 109.3628 0.0867 0.0850 35.1855 0.0864 5/6/19 8:00
After (3) 61.1003 0.0882 0.0847 34.9920 | 110.1778 0.0861 0.0859 34.5680 109.3628 0.0867 0.0850 35.1855 0.0864 5/8/19 8:00
After (4) 61.1003 0.0882 0.0847 34.9920 | 110.1778 0.0861 0.0859 34.5680 109.3628 0.0867 0.0850 35.1855 0.0863 5/9/19 8:00
After (5)
After (6) 61.1003 0.0882 0.0847 34.9920 | 110.1778 0.0861 0.0859 34.5680 109.3628 0.0867 0.0850 35.1855 0.0863 5/9/19 8:00
Difference | 0.0001 [ 0.0009 [ -0.0021 | 0.0036 | 0.0000 [ -0.0002 | -0.0014 | 0.0026 [ 0.0002 ] 0.0003 [ -0.0020 [ 0.0050 [ 0.0001 |
Total (mg) 2.5 3.5 3.5 0.1
Total ajusté (mg) 2.40 3.40 3.40
{Project nu. PI 20194
iDate 30-04-2019
{Technicien M.M

Filter set weight Highfire
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Filter set weight Low/ medium fire

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Ambient
System 1 (g) 1st hour System 1 (g) System 2 (g) blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter
Number 16 435 437 9 39 445 447 42 33 442 443 29 462
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 108.7530 0.0863 0.0876 34.9175 | 110.2776 0.0870 0.0865 35.3299 109.1646 0.0822 0.0825 35.1250 0.0831 4/29/19 17:00
Before (6) 108.7531 0.0863 0.0877 34.9176 | 110.2775 0.0871 0.0866 35.3298 109.1647 0.0823 0.0826 35.1251 0.0832 4/30/19 7:00
After (1) 108.7534 0.0887 0.0841 | 34.9231 | 110.2777 0.0875 0.0854 | 35.3318 109.1649 0.0823 0.0793 35.132 0.0836 4/30/19 22:00
After (2) 108.7534 0.0887 0.0841 34.9223 | 110.2777 0.0875 0.0854 35.3318 109.1649 0.0823 0.0793 35.1318 0.0835 5/6/19 8:00
After (3) 108.7534 0.0887 0.0841 34.9213 | 110.2777 0.0875 0.0854 35.3312 109.1649 0.0823 0.0793 35.1318 0.0835 5/8/19 8:00
After (4) 108.7534 0.0887 0.0841 34.9213 | 110.2777 0.0875 0.0854 35.3312 109.1649 0.0823 0.0793 35.1318 0.0835 5/9/19 8:00
After (5)
After (6) 108.7534 0.0887 0.0841 34.9213 | 110.2777 0.0875 0.0854 35.3312 109.1649 0.0823 0.0793 35.1318 0.0835 5/9/19 8:00
Difference | 0.0003 | 0.0024 [ -0.0036 | 0.0037 | 0.0002 | 0.0004 [ -0.0012 | 0.0014 [ 0.0002 ] 0.0000 [ -0.0033 | 0.0067 | 0.0003
Total (mg) 2.8 3.6 3.6 0.3
Total ajusté (mg) 2.50 3.30 3.30
{Project nu. PI 20194
iDate 30-04-2019
{Technicien M.M

Filter set weight Low fire
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

* * * * *1 *2 *3 *4 g5 | *6 [ 7 *8 [Mass flow 1 [DGM 1 DGM 1 Filter 1 Mass flow 2 |DGM 2 DGM 2 Filter 2
Elapsed Weight Flue Room Tunnel Unit| Unit| Unit] Unit| Unit| Readin: Inlet T Outlet T Temp Reading Inlet T Outlet T Temp
Time Raw data row| Remaining CO CO, Gas Temp Dry Bulb Top| Ba¢£| R.Si£| L.Side Bottom
min Ibs % % °F °F °F °F °F °F °F SF|cuft/min oF oF oF cuft/min oF oF oF
0.00 71.00 10.6 0.6 3.2 69.2 66.3 72.8 67.2 63.9 65.2 65.1 63.8 0.24 69.31 69.80 86.50 0.23 69.94 69.80 87.92
1.0 72.0 10.6 0.0 0.3 96.6 66.4 74.9 69.2 64.0 65.2 65.1 63.8 0.19 69.02 69.66 85.58 0.18 69.78 69.50 86.63
2.0 73.0 10.6 0.0 0.6 103.3 66.5 74.1 72.7 64.3 65.3 65.1 63.8 0.19 69.01 69.56 84.74 0.18 69.67 69.39 85.57
3.0 74.0 10.6 0.0 0.6 102.2 66.5 73.1 78.1 64.5 65.3 65.1 63.8 0.19 68.99 69.46 83.95 0.18 69.59 69.28 84.62
4.0 75.0 10.5 0.0 1.0 95.7 66.4 73.1 80.1 64.7 65.3 65.2 63.8 0.19 68.96 69.36 83.12 0.18 69.49 69.21 83.73
5.0 76.0 10.6 0.0 0.5 95.5 66.5 73.3 80.6 65.0 65.4 65.2 63.9 0.19 68.91 69.27 82.39 0.18 69.43 69.13 82.89
6.0 77.0 10.5 0.0 0.4 101.6 66.5 72.9 83.4 65.2 65.4 65.2 63.8 0.19 68.85 69.16 81.70 0.18 69.34 69.08 82.09
7.0 78.0 10.5 0.0 1.2 110.0 66.5 75.2 88.1 65.4 65.5 65.3 63.9 0.19 68.91 69.12 81.00 0.18 69.31 69.03 81.35
8.0 79.0 10.5 0.0 1.4 121.6 66.7 77.6 94.9 65.6 65.6 65.3 63.9 0.19 68.97 69.09 80.35 0.18 69.31 69.01 80.58
9.0 80.0 10.5 0.0 1.5 126.5 66.9 80.0 102.4 65.8 65.7 65.4 63.9 0.19 69.09 69.08 80.35 0.18 69.31 69.01 80.58
10.0 81.0 10.4 0.0 1.4 124.7 67.0 81.8 106.6 66.0 65.9 65.5 63.9 0.19 69.27 69.12 82.39 0.18 69.49 69.05 80.71
11.0 82.0 10.4 0.0 1.2 123.0 67.2 83.5 109.1 66.3 65.9 65.6 64.0 0.19 69.49 69.19 84.24 0.18 69.62 69.10 81.24
12.0 83.0 10.4 0.0 1.0 121.6 67.3 84.5 108.2 66.7 66.0 65.6 64.0 0.19 69.72 69.25 83.69 0.18 69.79 69.18 80.88
13.0 84.0 10.3 0.0 0.5 130.9 67.2 83.9 107.6 67.4 66.1 65.8 64.0 0.19 69.95 69.35 83.00 0.18 69.97 69.26 80.34
14.0 85.0 10.3 0.0 0.7 182.3 67.3 83.0 121.1 68.2 66.2 65.9 64.0 0.19 70.08 69.40 82.36 0.18 70.08 69.35 80.34
15.0 86.0 10.0 0.1 2.9 343.4 67.4 89.0 192.3 69.1 66.3 66.0 64.1 0.19 70.14 69.45 81.78 0.18 70.15 69.40 80.34
16.0 87.0 9.9 0.1 6.1 478.8 67.2 96.7 293.8 70.8 66.5 66.2 64.1 0.19 70.12 69.47 85.96 0.18 70.17 69.43 82.31
17.0 88.0 9.6 0.1 8.8 568.5 67.1 104.3 402.7 74.4 66.7 66.3 64.2 0.19 70.12 69.47 86.54 0.18 70.18 69.43 84.33
18.0 89.0 9.3 0.2 11.3 680.4 66.9 116.1 514.9 80.6 66.9 66.6 64.3 0.19 70.13 69.48 86.04 0.18 70.20 69.46 84.28
19.0 90.0 8.8 0.5 14.7 717.9 67.3 123.5 603.9 90.1 67.3 66.9 64.3 0.19 70.18 69.53 85.40 0.18 70.24 69.49 83.76
20.0 91.0 8.4 0.6 16.3 688.3 67.3 124.6 650.5 102.0 67.9 67.6 64.5 0.19 70.25 69.55 84.82 0.18 70.32 69.57 83.17
21.0 92.0 8.1 0.4 14.7 674.9 67.1 124.6 668.6 115.8 68.7 68.4 64.8 0.19 70.38 69.60 84.26 0.18 70.41 69.62 82.61
22.0 93.0 7.7 0.3 13.9 739.6 67.3 130.8 699.9 131.3 69.9 69.5 65.2 0.19 70.43 69.64 83.75 0.18 70.48 69.69 82.11
23.0 94.0 7.4 0.6 16.0 726.3 67.4 131.8 729.7 148.8 71.5 71.1 65.8 0.19 70.52 69.68 83.34 0.18 70.52 69.73 81.68
24.0 95.0 7.0 0.4 15.2 706.5 67.6 130.5 737.5 164.7 73.4 73.0 66.7 0.19 70.64 69.73 82.90 0.18 70.63 69.82 81.31
25.0 96.0 6.8 0.2 13.8 711.9 67.8 131.5 743.4 182.0 75.8 75.3 68.1 0.19 70.78 69.79 82.55 0.18 70.74 69.87 80.97
26.0 97.0 6.4 0.2 13.7 710.8 67.9 131.2 746.2 200.6 78.5 78.2 69.8 0.19 70.93 69.84 82.24 0.18 70.86 69.96 80.75
27.0 98.0 6.1 0.3 14.1 707.5 67.8 131.2 745.3 220.1 81.8 81.3 71.9 0.19 71.03 69.89 81.99 0.18 70.96 70.04 80.52
28.0 99.0 5.8 0.2 13.8 707.5 67.7 130.9 743.2 240.0 85.3 85.0 74.5 0.19 71.15 69.93 82.58 0.18 71.06 70.11 82.42
29.0 100.0 5.5 0.2 13.8 702.6 67.8 130.3 743.6 258.3 89.3 89.2 77.5 0.19 71.22 69.99 83.01 0.18 71.14 70.18 84.16
30.0 101.0 5.3 0.2 13.2 697.5 67.8 129.9 742.6 275.8 93.6 93.8 81.0 0.19 71.34 70.04 82.87 0.18 71.24 70.25 84.29
31.0 102.0 5.0 0.2 12.8 692.5 68.2 129.3 740.8 292.8 98.3 98.6 84.8 0.19 71.60 70.11 82.69 0.18 71.39 70.33 84.06
32.0 103.0 4.7 0.1 12.6 692.8 68.3 130.9 741.3 309.2 103.1 103.7 89.2 0.19 71.80 70.20 83.54 0.18 71.55 70.43 83.76
33.0 104.0 4.5 0.2 12.5 684.8 68.6 130.2 742.1 325.3 108.4 109.1 93.9 0.19 72.11 70.32 85.21 0.18 71.78 70.53 83.44
34.0 105.0 4.3 0.2 12.1 662.1 68.9 129.2 731.4 341.6 113.8 114.6 99.2 0.19 72.47 70.45 85.08 0.18 72.07 70.69 83.24
35.0 106.0 4.2 0.2 10.5 647.1 69.2 127.5 716.0 355.5 119.4 120.2 105.0 0.19 72.76 70.60 84.87 0.18 72.35 70.82 83.09
36.0 107.0 4.0 0.2 9.7 632.3 69.1 126.9 699.9 366.0 124.8 125.8 111.4 0.19 73.06 70.76 84.70 0.18 72.62 70.97 82.95
37.0 108.0 3.9 0.2 8.8 615.8 69.1 125.8 682.4 373.8 130.3 131.4 118.3 0.19 73.35 70.96 84.52 0.18 72.89 71.14 82.81
38.0 109.0 3.7 0.2 8.3 609.6 69.5 125.5 665.2 381.1 135.7 136.8 125.8 0.19 73.64 71.12 84.35 0.18 73.20 71.32 82.72
39.0 110.0 3.5 0.3 8.2 610.3 69.5 125.9 655.5 388.6 141.0 141.9 133.6 0.19 73.91 71.32 84.24 0.18 73.49 71.49 82.61
40.0 111.0 22.7 0.2 8.6 597.8 70.1 169.6 644.0 397.5 145.5 147.0 142.0 0.19 74.20 71.52 84.17 0.18 73.76 71.67 85.33
41.0 112.0 26.5 0.2 6.6 609.5 70.0 141.5 635.6 396.2 150.5 152.0 150.7 0.19 74.51 71.73 84.13 0.18 74.07 71.87 86.34
42.0 113.0 26.2 0.3 8.5 668.5 69.9 138.6 655.7 383.4 154.5 156.8 159.7 0.19 74.79 71.95 84.05 0.18 74.36 72.06 86.47
43.0 114.0 25.9 0.2 11.2 718.6 70.0 141.5 691.2 369.9 159.0 161.4 168.8 0.19 75.08 72.17 84.01 0.18 74.66 72.27 86.39
44.0 115.0 25.5 0.2 13.6 764.3 69.8 146.5 729.7 358.6 163.4 165.9 177.8 0.19 75.41 72.40 84.07 0.18 74.99 72.49 86.30
45.0 116.0 25.2 0.4 15.2 784.3 70.1 148.8 763.7 349.8 167.0 170.2 186.8 0.19 75.65 72.63 84.10 0.18 75.30 72.70 86.19
46.0 117.0 24.8 0.5 15.8 791.1 70.4 151.4 785.7 343.2 171.2 174.8 194.0 0.19 75.91 72.86 84.13 0.18 75.60 72.91 86.11
47.0 118.0 24.5 0.5 15.5 792.7 70.7 152.2 800.5 338.3 175.4 179.2 199.8 0.19 76.24 73.12 84.18 0.18 75.94 73.14 86.04
48.0 119.0 24.1 0.5 15.4 792.6 70.8 152.8 809.7 334.7 179.8 184.0 204.8 0.19 76.53 73.35 84.17 0.18 76.23 73.36 85.91
49.0 120.0 23.7 0.4 15.1 791.0 71.1 153.5 816.5 332.0 184.5 188.8 210.1 0.19 76.88 73.60 84.22 0.18 76.57 73.61 85.84
50.0 121.0 23.4 0.4 14.9 792.4 71.3 153.6 822.6 330.1 189.1 193.6 215.7 0.19 77.23 73.85 84.30 0.18 76.90 73.85 85.82
51.0 122.0 23.1 0.4 14.9 795.4 71.3 154.5 829.9 328.8 193.3 198.7 220.8 0.19 77.54 74.09 84.47 0.18 77.22 74.07 85.85
52.0 123.0 22.7 0.4 14.8 795.4 71.6 154.5 836.6 327.9 198.1 203.9 225.6 0.19 77.83 74.31 84.68 0.18 77.53 74.28 85.93
53.0 124.0 22.4 0.4 14.7 795.1 71.6 154.6 842.2 327.3 202.7 209.3 230.2 0.19 78.10 74.53 84.87 0.18 77.83 74.48 85.97
54.0 125.0 221 0.4 14.7 788.9 71.6 155.5 842.0 327.4 207.4 214.6 234.3 0.19 78.38 74.77 85.08 0.18 78.13 74.73 86.01
55.0 126.0 21.8 0.4 14.2 788.9 71.7 154.7 843.4 328.1 212.5 220.2 238.1 0.19 78.57 74.99 85.24 0.18 78.41 74.94 86.07
56.0 127.0 21.4 0.4 14.2 792.7 72.0 155.8 845.8 329.4 217.3 225.4 241.7 0.19 78.87 75.21 85.43 0.18 78.70 75.18 86.13
57.0 128.0 21.1 0.4 14.4 798.7 72.3 156.6 851.9 330.7 222.4 231.0 245.0 0.19 79.15 75.45 85.63 0.18 78.97 75.39 86.24
58.0 129.0 20.7 0.4 14.6 801.3 72.2 156.9 857.7 332.0 227.6 236.4 248.3 0.19 79.45 75.66 85.86 0.18 79.27 75.60 86.35
59.0 130.0 20.5 0.4 14.6 810.6 71.8 157.8 863.6 333.5 232.7 241.5 251.4 0.19 79.73 75.91 86.09 0.18 79.57 75.85 86.47
60.0 131.0 20.1 0.4 14.7 822.7 72.4 159.8 873.1 335.1 238.0 247.0 254.3 0.19 80.00 76.10 86.34 0.18 79.86 76.07 86.56
61.0 132.0 19.7 0.4 15.1 824.2 72.8 158.8 880.4 336.8 242.4 251.6 256.8 0.19 80.13 76.30 86.14 0.18 80.05 76.25 86.67
62.0 133.0 19.5 0.4 15.0 828.3 72.6 158.5 884.7 338.5 247.7 257.0 259.6 0.19 80.16 76.39 85.79 0.18 80.15 76.40 86.71
63.0 134.0 19.1 0.4 14.9 830.7 72.7 158.5 886.0 340.4 251.6 262.0 262.5 0.19 80.15 76.49 85.67 0.18 80.20 76.52 86.68
64.0 135.0 18.8 0.4 15.0 836.7 72.4 158.9 890.6 342.7 256.5 266.8 265.6 0.19 80.14 76.57 80.52 0.18 80.25 76.66 86.75
65.0 136.0 18.5 0.4 15.1 840.0 72.7 158.8 894.6 345.2 261.6 271.8 268.4 0.19 80.09 76.62 80.87 0.18 80.23 76.73 86.85
66.0 137.0 18.2 0.4 15.2 844.2 72.4 158.6 897.4 347.8 266.2 276.4 271.0 0.19 80.03 76.66 81.08 0.18 80.21 76.82 86.97
67.0 138.0 17.8 0.4 15.3 848.7 72.7 159.7 902.2 350.7 271.0 281.1 274.2 0.19 79.99 76.71 81.30 0.18 80.20 76.90 87.07
68.0 139.0 17.4 0.4 15.3 852.7 73.0 159.2 909.4 353.6 276.6 285.8 277.2 0.19 79.99 76.75 81.51 0.18 80.21 76.98 87.20
69.0 140.0 17.0 0.4 15.4 858.0 73.0 160.0 912.9 357.0 280.9 290.4 280.2 0.19 79.98 76.79 81.74 0.18 80.23 77.05 87.31
70.0 141.0 16.7 0.4 15.5 861.7 73.0 161.3 917.9 360.6 285.4 295.2 283.4 0.19 80.00 76.86 82.04 0.18 80.28 77.15 87.40
71.0 142.0 16.5 0.4 15.5 856.2 73.5 161.7 919.7 364.6 290.1 299.6 286.3 0.19 80.26 76.95 82.35 0.18 80.41 77.26 87.55
72.0 143.0 16.1 0.4 15.2 851.0 73.3 161.5 917.7 369.2 294.5 304.3 289.7 0.19 80.52 77.08 82.67 0.18 80.61 77.40 87.70
73.0 144.0 15.8 0.4 15.0 848.9 73.4 161.7 915.5 374.1 299.5 308.6 293.0 0.19 80.87 77.21 83.01 0.18 80.84 77.56 87.84
74.0 145.0 15.6 0.4 14.8 841.8 73.9 161.5 913.4 379.0 304.0 312.5 295.9 0.19 81.14 77.37 83.40 0.18 81.06 77.70 88.02
75.0 146.0 15.3 0.4 14.7 837.7 74.0 161.8 910.3 384.1 308.7 317.2 299.5 0.19 81.47 77.56 83.74 0.18 81.32 77.89 88.13
76.0 147.0 14.9 0.4 14.5 834.3 74.4 161.2 905.9 389.1 312.6 321.0 302.7 0.19 81.83 77.73 84.10 0.18 81.58 78.06 88.27
77.0 148.0 14.6 0.4 14.5 833.4 74.4 162.1 901.6 393.8 317.0 324.9 306.8 0.19 82.13 77.92 84.47 0.18 81.87 78.26 88.39
78.0 149.0 14.3 0.3 14.5 832.9 74.0 161.4 900.5 398.5 320.1 329.2 310.9 0.19 82.37 78.10 84.84 0.18 82.11 78.46 88.53
79.0 150.0 14.1 0.4 14.4 835.3 73.8 159.9 900.3 403.1 323.6 332.8 315.0 0.19 82.46 78.25 85.19 0.18 82.26 78.62 88.65
80.0 151.0 13.8 0.4 14.5 836.0 74.2 160.2 900.4 407.7 327.1 336.5 319.4 0.19 82.46 78.37 85.53 0.18 82.32 78.76 88.74
81.0 152.0 13.5 0.4 14.6 836.5 73.8 158.3 902.0 412.1 330.3 340.1 323.4 0.19 82.44 78.44 85.90 0.18 82.33 78.85 88.85
82.0 153.0 13.1 0.4 14.6 837.3 74.1 157.5 901.5 416.5 333.9 343.3 327.9 0.19 82.27 78.50 86.17 0.18 82.24 78.92 88.97
83.0 154.0 12.9 0.4 14.6 838.9 74.5 156.7 902.0 420.9 337.9 346.2 332.7 0.19 82.16 78.53 86.42 0.18 82.17 79.01 89.08
84.0 155.0 12.6 0.4 14.5 840.0 73.2 158.1 903.2 425.5 341.4 349.6 336.9 0.19 82.09 78.60 86.73 0.18 82.20 79.09 89.17
85.0 156.0 12.3 0.4 14.6 839.3 74.0 156.9 902.9 429.8 343.6 352.4 341.9 0.19 82.02 78.62 87.02 0.18 82.17 79.14 89.10

Particulate calculationHighFire
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86.0
87.0
88.0
89.0
90.0
91.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0
99.0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
114.0
115.0
116.0
117.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0

Particulate calculationHighFire

157.0
158.0
159.0
160.0
161.0
162.0
163.0
164.0
165.0
166.0
167.0
168.0
169.0
170.0
171.0
172.0
173.0
174.0
175.0
176.0
177.0
178.0
179.0
180.0
181.0
182.0
183.0
184.0
185.0
186.0
187.0
188.0
189.0
190.0
191.0
192.0
193.0
194.0
195.0
196.0
197.0
198.0
199.0

14.5
14.5
14.4
14.3
14.1
13.9
13.7
13.7

840.1
839.1
836.6
828.8
819.0
816.7
810.3
807.1
803.4
795.8
789.8
777.4
766.2
752.0
734.6
720.4
706.3
694.5
687.4
681.9
678.8
676.1
674.2
673.2
671.3
671.5
667.6
665.7
666.0
664.1
658.7
653.2
646.4
637.6
629.6
621.7
613.9
607.8
600.7
597.4
594.1
589.9
581.0

73.9
73.8
74.3
74.6
74.6
74.1
74.6
74.0
74.0
74.7
74.6
74.8
74.4
74.9
74.6
75.0
74.7
74.4
74.2
74.7
75.1
74.8
74.9
75.1
75.0
74.7
74.6
74.4
75.0
74.6
74.8
74.8
74.7
74.7
74.6
74.3
74.7
74.8
74.3
74.6
74.2
73.9
73.7

156.8
157.0
156.1
155.9
154.7
152.8
152.6
151.3
150.6
150.7
149.8
146.8
146.7
146.8
145.1
144.2
143.6
141.8
139.5
137.9
136.8
135.5
135.2
134.3
132.5
133.1
132.3
132.3
131.1
131.9
131.3
130.6
129.3
127.2
126.3
126.0
125.7
125.0
123.6
122.7
122.1
121.4
120.7

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

904.6
905.5
906.2
904.5
900.0
899.0
896.4
892.9
890.7
883.5
878.8
872.4
865.5
857.2
845.9
832.0
816.9
800.6
783.7
770.9
761.2
754.8
750.6
747.1
745.1
746.0
743.9
740.7
739.2
737.5
733.0
728.6
722.1
711.3
702.2
693.4
682.0
672.5
662.4
654.9
647.8
641.7
634.1

434.2
438.7
434.5
418.4
411.9
407.8
405.6
404.1
403.6
403.7
404.3
405.5
408.7
4123
416.4
421.6
425.3
429.2
432.1
433.9
435.4
436.8
437.4
438.1
438.8
440.1
441.8
444.5
447.7
451.7
456.1
459.6
462.4
465.2
468.2
470.4
471.9
472.6
473.2
474.4
475.1
475.5
475.2

346.4
348.9
352.3
355.5
358.3
360.6
363.4
366.7
368.7
370.8
373.6
374.9
377.1
379.3
381.0
383.0
384.5
385.6
386.0
386.5
386.8
386.4
386.8
386.3
386.2
386.2
385.6
385.6
385.3
384.8
384.6
384.0
383.3
383.0
382.9
382.2
381.1
380.2
378.4
377.6
376.4
375.5
373.7

355.5
358.5
361.1
363.8
366.2
369.0
371.5
373.8
376.1
377.7
379.6
381.0
382.3
383.8
385.5
386.6
388.0
389.3
390.3
391.0
391.4
391.9
392.2
392.1
391.4
390.9
390.2
389.8
389.8
388.8
388.2
387.8
387.7
387.0
386.7
386.3
385.0
384.4
383.3
382.8
382.3
381.5
380.4

347.1
352.1
357.3
362.8
368.1
373.2
378.7
384.3
389.9
395.7
401.3
406.7
411.6
416.0
422.0
426.4
432.0
436.0
441.2
446.0
450.1
454.0
458.4
462.7
466.2
469.4
473.4
476.8
480.8
485.5
488.6
492.0
496.4
499.4
503.5
506.5
510.1
512.8
516.4
519.1
522.8
525.8
528.9

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

81.91
81.83
81.84
81.95
82.00
82.00
82.08
82.05
81.87
81.81
81.83
81.87
81.91
82.18
82.42
82.71
83.06
83.34
83.49
83.49
83.42
83.25
83.03
82.91
82.71
82.74
82.84
82.78
82.70
82.63
82.51
82.47
82.33
82.08
81.86
81.63
81.60
81.60
81.63
81.54
81.45
81.29
81.26

78.67
78.70
78.71
78.79
78.84
78.85
78.90
78.93
78.93
78.93
78.89
78.95
79.01
79.11
79.24
79.39
79.52
79.69
79.79
79.86
79.93
79.95
79.97
79.97
79.96
80.00
80.03
80.03
80.05
80.04
80.05
80.05
80.06
80.00
79.99
79.94
79.90
79.86
79.83
79.78
79.76
79.69
79.68

87.24
87.52
87.77
87.99
88.19
87.06
85.97
85.33
85.06
85.36
85.74
86.08
86.37
86.69
86.99
87.30
87.58
87.83
88.01
88.14
88.31
88.39
88.49
88.54
88.59
88.62
88.65
88.66
88.64
88.62
88.58
88.56
88.51
88.44
88.37
88.30
88.21
88.14
88.05
87.86
87.75
87.68
87.55

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

82.11
82.07
82.04
82.04
82.08
82.01
82.06
82.06
81.98
81.86
81.76
81.84
81.91
82.06
82.28
82.52
82.75
82.99
83.15
83.20
83.17
83.08
82.96
82.87
82.78
82.76
82.76
82.72
82.60
82.56
82.50
82.44
82.34
82.15
82.10
81.93
81.82
81.66
81.62
81.52
81.40
81.33
81.25

79.23
79.28
79.32
79.39
79.45
79.50
79.57
79.60
79.63
79.64
79.66
79.70
79.77
79.82
79.97
80.13
80.25
80.40
80.55
80.60
80.68
80.72
80.75
80.78
80.79
80.82
80.85
80.86
80.85
80.88
80.87
80.88
80.88
80.84
80.84
80.80
80.79
80.78
80.76
80.73
80.71
80.69
80.66

88.02
87.00
86.21
85.58
85.12
84.89
85.04
85.22
85.44
85.64
85.83
86.00
86.14
86.30
86.46
86.66
86.83
86.92
87.05
87.13
87.18
87.25
87.28
87.29
87.33
87.33
87.33
87.33
87.31
87.27
87.26
87.24
87.18
87.09
87.01
86.95
86.88
86.81
86.73
86.60
86.53
86.43
86.37
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Summary

Manufacturer JOTUL

Model Number F45 V2

Test Technician M.M

Run Number 1
Project # PI 20194

Test Date 30-04-2019

Stack Static (neg): 0.000
Barometer: 30.07629368
Average Room Temp: 71.59
Initial Door Temp 86.50
Final Door Temp 79.68
Pre-test load

Weight (wet |b) #REF!

Moisture (Dry %) #REF!

Coal Bed weight #REF!

Test load

Total Test Fuel Weight (Ib) #REF!

Avg. Test Fuel Moisture (% dry) #REF!

Loading density #REF!
Average dilution tunnel measurements

Velocity (ft/sec) 17.53

Flow rate (dscf/min) 321.06

Temp (R) 595.06

SFBA EPA ADJUSTED EMISSION RESULTS
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Test Duration (minutes):

PRESSURE FACTOR:

TEMPERATURE FACTORS

VOLUMES SAMPLED

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS

TOTAL EMISSIONS

EMISSION RATES

ADJUSTED EMISSION RATES

DGM #1:
DGM #2:

DGM #1:
DGM #2:
Sample Train 1:

Sample Train 2:

Sample Train 1 (g):
Sample Train 2 (g):

Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

128

0.96944

0.984
0.984

24.089
23.369
41095

1705.980
1758.557

#REF!
0.00

Average emission rate:(c
0

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE

DRY GAS METER VALUES

TEMPERATURES (DEG. R/

CALIBRATION FACTORS

TUNNEL FLOW RATE:

PARTICULATE CATCH (mc¢
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Dilution Tunnel Dual Train Precision Train 1 Train 2
Sample ratios 1705.98 1758.56
Total emissions (g) 5.83 6.01
Average Temp catalyst HHABBHHHABHHBRHHSY

Average temp surface 355.06

Change surface temperature #REF!

Initial draft 0.004

Emission 2.774

Average draft 0.090

Comb Chamber HHBEHHBHHBHHRHHHRH

Avg. Temp. of Water in load side (o F) #REF!

Temp. Diff. in/out of Heat Exchanger (o F) #REF!

Liquid Flow Rate (gal/min) #REF!

Emissions (g) #REF!

Beginning Dry Gas Meter Reading (ft3) 31990.12 30206.61058
Final Dry Gas Meter Reading (ft3) 32015.11 30231.41737
Average Barometric Pressure (“HQ) 30.08

Average Delta p (inches of water) #REF!

Average Gas Velocity in Tunnel (feet/sec) 15.33

Average Gas Flow Rate in Dilution Tunnel (Qsd) (dscfm) 321.06

Water Density #REF!

Water Specific Heat #REF!

Total Output #REF!

Emissions g/MJ] #REF!

Emissions Ib/MMBtu Input #REF!

Emissions Ib/MMBtu Output #REF!

Emissions g/hr/10,000 Btu Output #REF!

Efficiency #REF!

Temperatures

Filter 1: 85.56

Filter 2: #REF!
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Tunnel: 135.06
DGM 1: 76.52
DGM 2: #REF!
Water Collected: 0.0
Environment conditions Before After
Room Temp 66 81
Barometer (in.HQg): 30.26823861 29.88434875
Relative Humidity 26 23.1
Air velocity 0 0
Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis
Overall Efficiency 0.70 0.75
Combustion Efficiency 0.97 0.97
Heat Transfer Efficiency 0.72 0.77
Output Rate (kJ/h) 20681.73 19,619
Burn Rate (kg/h) 1.47 3
Input (kJ/h) 487.63 28,204
Test Load Weight (dry kqg) 10.2506 22.5924|
MC wet (%) 16.57
MC dry (%) 19.86
Particulate (g ) 5.92
CO (g) 487.63
Test Duration (h) 6.966666667
Emissions Particulate CO
g/MJ Output 0.04111 3.38439
g/kg Dry Fuel 0.57788 47.57095
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g/h 0.85029 69.99509
Ib/MM Btu Output 0.09555 7.86557
|Air/Fuel Ratio (A/F) 14.67|
Fichiers résultats rapport EPA ALT-125
2.1 Test facility conditions
Run Room
Number Temperature
Before After
(F) (F)
1 74 81
2.2 Dilution tunnel flow rate measurements and sampling data (ASTME2515)
Average dilution tunnel measurements
Run Burn Volumetrie
Number Rate Flow Rate
(Min) (dscf/min)
high Fire test 128 321.06
Low / medium fire test 418 339.23
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2.3 Dilution tunnel dual train precision

Run Sam pie Ratio
Number Train1 Train 2
high Fire test 1705.98 1758.56
Low / medium fire test 1712.03 1787.25
Test run data and results High fire test med or Low fire test
Usuable Firebox Volume - ft3 2.37 2.37
Test Fuel load piece Lenght - in. 16 16
All measured Temperature
Test fuel Weight 23.63 27.38
Kindling - as fired Ib 3.82 NA
KindlingWt - as % of test fuel load 16.2% NA
Kindling moisture % DB 9.0 NA
Kindling - Kg DB 1.59 NA
SU Fuel - as fired |Ib 6.84 NA
SU Fuel Wt. - As% of test fuel load 28.9% NA
SU Fuel moisture-% DB 19 NA
Sufuel- Kg DB 2.61 NA
Test fuel loading density-Ib/ft3 9.97 11.55
Residual SU fuel Wt.-as fired Ib 3.4 NA
residual SU fuel Wt-as % of test fuel load 14.4% NA
Test run duration min. 128 418
Test run duration -h 2.13 6.97
Test fuel Load Wt at end of test-as fired Ib 2.16 0
Total fuel burned Kg DB 10.59 10.36
% test fuel load Wt at end of test 9.1% 0.0%
Burn rate Kg/hr DB 541 1.49
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Burn rate-as% of low to high Midpoint NA 27.5%
Heat output btu/h 58,657 19,619
average dilution tunnel flowrate Dscfm 321 339
Total PM Emissions 5.9 5.9
PM Emission train precision % 1.55% 2.29%
PM emission g/kg
PM Emission rate-g/h 2.77 0.85
Total CO emission-g 168.2 487.6
CO emission rate-g/h 116.0 70.0
1st hour emission rate 4.3 4.8
Overall efficiency-CSAB415,1
%HHV basis 68.54% 69.56%
%LHV basis 73.75% 74.85%
Secti = lel Identificati
Model name number F45 V2
Manufacturer JOTUL
address
appliance category WOOD STOVE
Usable Firebox Volume - ft* 2.37
Catalytic/Non-Cat Non-Cat
OPTION

Convection Air Fan (No, Standard, Optional)

Section 1B Laboratory information

Testing laboratory

Polytests Services

695-B Gaudette,

adress St-jean-sur-richelieu
ISO/ Accreditation info 17025

Dates tested 30-04-2019

Test Methods / Standard ALT-125
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Dilution Tunnel Inside Diameter - in. 8
Fliter Diameter - mm 47
Filter Material PTFE Pall

Section 2 - Test condition Summary High Med / Low
Model Name(s)/Number(s) F45 V2

Usable Firebox Volume - ft* 2.37

Convection Air Fan (No, Standard, Optional) OPTION

Test Run # 1.1 1.1
Date Tested 30-04-2019 30-04-2019
Test Run Category (L, M, H) H M
Average Barometric Pressure - in Hg 30.08 30.08
Max. Observed Ambient Temp - °F 75.08 78.76
Min. Observed Ambient Temp - °F 66.27 72.58
Max. Observed Filter Temp - °F 89.17 89.28
Test Run Air Settings

Primary (measured up from minimum) full open medium setting
Secondary (measured up from minimum) fix fix
Convection Air Fan Setting auto high auto low
Test fuel load

Cordwood Fuel Species Oak Oak
Specific Gravity (from Table 1) 0.66 0.66
Higher Heating Value - Btu/Ib (from Annex Al) 8690 8690
Nom. Test Fuel Load Piece Length - in. 16 16
Number of Test Fuel Pieces 5 5
Test fuel Weight

Kindling - As Fired Ib 3.82 NA
Kindling Wt. - As % of Test Fuel Load 16.2% NA
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Kindling Moisture - % DB 9.0 NA
Kindling - kg DB 1.59 NA
SU Fuel - As Fired Ib 6.84 NA
SU Fuel Wt. - As % of Test Fuel Load 28.9% NA
SU Fuel Moisture - % DB 19.0 NA
SU Fuel - kg DB 2.61 NA
Test Fuel Load - As Fired |Ib 23.63 27.38
Ave. Test Fuel Load MC % DB 20.16 19.86
Test Fuel Load - kg DB 8.92 10.36
Test fuel Loading density Ib/ft3 9.97 11.55
Residual SU fuel wt - as fired Ib 3.4 NA
Residual SU fuel wt.- as % of test fuel load 14.4% NA
Test run duration - minutes 128 418
Test run duration - h 2.13 6.97
Test fuel load wt at the end of the test - as fired |Ib 2.16 0
total fuel burned kg Db 10.59 10.36
% test fuel load wt at end of the test 9.1% 0.0%
Section 3 Test run results summary High Med / Low
Model name / number
Usuable Firebox volume
Convection air Fan ( no, Standard, option)
Test run nu. 1.1 1.2
Date tested 30-04-2019 30-04-2019
Test Run Category H M
Burn Rate - kg/h DB 541 1.49
Burn Rate - As % of Low to High Midpoint NA 27.5%
Burn Duration - h 2.13 6.97
Heat Output - Btu/h 58,657 19,619
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Average Dilution Tunnel Flow Rate - dscfm 321.1 339.2
Average Sample Flow Rates - dscfm
Train 1 0.1882 0.1981
Train 2 0.1826 0.1898
Total PM Emissions - g
Train 1 g 5.83 5.79
train 2 g 6.01 6.06
Average 5.92 5.92
PM emission train precision % 1.55% 2.29%
PM emission g/kg 0.56 0.57
PM emission rate g/h 2.77 0.85
Total Co Emission g/h 168.2 487.6
Co emission Rate g 116.0 70.0
1st hour emission rate 4.3 4.8
Overall Efficiency - CSA B415,1
% HHV Basis 68.5% 69.6%
% LHV Basis 73.8% 74.8%
Secti 1 Weighted S
Model name / number F45 V2
Usable Firebox volume 2.37
Convection air Fan (no, Standard, option) OPTION
average for each test run category L M
burn rate kg/h DB 1.28 1.49
PM Emission rate - g/h 2.13 0.85
Co emission rate - g/h 80.18 70.00
Overall Efficiency - CSA B 415,1
% HHV Basis 74.0% 69.6%
% LHV Basis 79.7% 74.8%

56 of 312

Summary



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Heat output - Btu/hr 16748 19619
Category weighting 0.4 0.4
ASTM E 3053 Weighted averages
PM Emission Rate - g/h 1.75
CO Emission Rate g/h 83.3
Overall Efficiency - CSA B415,1
% HHV Basis 71.15%
% LHV Basis 76.55%
Heat output range - Btu/h 16,748 to
Co Arithmetic average g/min 1.48
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Lorsque le summary sera finalisé, s'assurer que tout a des unités
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jr/hr) 2.8
5.414
Average: 30.076
Start: 30.268
End: 29.884
DGM #1 Final: 32015.114
Initial:  31990.123
DGM #2 Final: 30231.417
Initial: 30206.611
ANKIN)
DGM #1: 536.373
DGM #2: 536.519
DGM #1: 1.0101
DGM #2: 0.9873
321.055
])
Total Sample Train 1: 3.30
Total Sample Train 2: 3.30
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Deviation (%)

1.55%
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(Btu/h)
(Ib/h)
(Btu/h)

dry |Ib
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Barometric Relative Air Velocity
pressure humidity
Before After Before After Before After
(in.Hg) (in.Hg) (%) (%) (ft/min) (ft/min)
30.27 29.88 26 23.1 0 0
Sam pie Data
Total Volume sampled Particulate catch
Temperatures (DSCF) (mg)
(°R) 1 2 1 2
595.06 24.089 23.369 3.50 3.50
560.54 82.824 79.338 3.60 3.60
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Total Emission (g)

Train 1 Train 2 % Deviation

5.83 6.01 1.55%

5.79 6.06 2.29%
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F45 V2

2.37

OPTION

2.1

01-05-2019

L

1.28

23.70%

8.3

16,748
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331.7

0.1899
0.1819

17.65
17.61
17.63
0.09%
1.66
2.13
664.2
80.2
2.8

74.0%
79.7%

5.41
2.77
115.98

68.5%
73.8%
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58657
0.2

58657 |
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* * * * *1 *2 *3 *4 g5 | *6 [ 7 *8 [Mass flow 1 [DGM 1 DGM 1 Filter 1 Mass flow 2 |DGM 2 DGM 2 Filter 2
Elapsed Weight Flue Room Tunnel Unit| Unit| Unit] Unit| Unit| Readin: Inlet T Outlet T Temp Reading Inlet T Outlet T Temp
Time Raw data row| Remaining CO CO, Gas Temp Dry Bulb Top| Ba¢£| R.Si£| L.Side Bottom
min Ibs % % °F °F °F °F °F °F °F SF|cuft/min oF oF oF cuft/min oF oF oF
0.00 258.00 27.1 0.8 4.2 353.8 73.9 125.6 413.3 436.2 282.9 299.4 594.0 0.20 77.61 78.17 82.60 0.19 78.47 79.05 82.15
1.0 259.0 26.5 0.3 1.9 384.7 73.7 111.4 403.7 429.8 280.9 298.3 593.8 0.20 77.96 78.36 83.09 0.19 78.64 79.22 86.24
2.0 260.0 26.3 0.6 3.7 452.0 73.7 113.1 412.1 417.1 279.2 297.7 594.0 0.20 78.26 78.48 83.01 0.19 78.78 79.30 86.63
3.0 261.0 26.1 0.7 6.3 520.1 73.7 115.6 448.3 404.8 276.8 296.1 593.1 0.20 78.54 78.59 82.87 0.19 78.92 79.39 86.61
4.0 262.0 25.9 0.5 9.1 498.6 73.2 112.8 472.8 393.5 275.7 294.8 591.4 0.20 78.69 78.66 82.75 0.19 79.02 79.50 86.28
5.0 263.0 25.7 0.6 7.7 525.8 73.8 114.1 493.7 383.3 274.1 293.1 589.6 0.20 78.78 78.72 82.63 0.19 79.07 79.52 86.10
6.0 264.0 25.4 0.3 9.6 542.9 73.9 113.6 523.3 374.4 271.7 291.5 590.2 0.20 78.81 78.76 83.29 0.19 79.13 79.56 85.94
7.0 265.0 25.2 0.3 11.2 532.5 74.1 112.0 546.2 366.0 271.1 289.8 589.2 0.20 78.85 78.79 83.62 0.19 79.12 79.58 85.74
8.0 266.0 25.1 0.2 10.0 511.5 73.8 109.1 555.2 358.8 270.0 287.8 587.4 0.20 78.85 78.81 83.67 0.19 79.17 79.61 85.55
9.0 267.0 24.9 0.3 8.5 491.9 73.6 107.6 548.7 352.7 269.0 286.4 585.9 0.20 78.74 78.82 83.63 0.19 79.15 79.63 85.34
10.0 268.0 24.8 0.4 7.4 490.3 73.9 107.9 539.8 347.3 268.7 284.8 584.2 0.20 78.68 78.80 83.59 0.19 79.09 79.64 85.23
11.0 269.0 24.6 0.5 7.5 485.5 73.3 107.0 532.8 342.0 268.4 283.0 582.2 0.20 78.62 78.77 83.54 0.19 79.04 79.63 85.10
12.0 270.0 24.5 0.4 7.8 467.3 73.6 105.2 524.3 337.4 267.9 281.4 582.3 0.20 78.58 78.76 83.48 0.19 79.00 79.61 84.96
13.0 271.0 24.4 0.5 6.7 450.7 73.4 104.4 515.2 333.1 267.2 279.6 579.0 0.20 78.53 78.75 83.47 0.19 78.98 79.61 84.81
14.0 272.0 24.3 0.6 6.0 440.4 73.6 103.3 505.2 329.3 266.4 278.2 578.9 0.20 78.44 78.73 83.34 0.19 78.92 79.58 84.63
15.0 273.0 24.2 0.6 5.8 436.0 73.5 103.3 497.2 325.6 265.7 276.8 576.3 0.20 78.37 78.72 83.27 0.19 78.88 79.56 84.56
16.0 274.0 24.0 0.6 6.0 430.8 73.5 103.1 490.1 322.1 265.1 275.0 573.3 0.20 78.29 78.67 83.24 0.19 78.77 79.54 84.47
17.0 275.0 23.9 0.6 5.9 429.9 73.4 102.6 487.0 318.9 264.3 273.8 570.9 0.20 78.23 78.64 83.19 0.19 78.73 79.52 84.35
18.0 276.0 23.8 0.6 6.1 426.5 73.5 101.5 482.3 316.1 263.2 272.0 567.2 0.20 78.23 78.63 83.14 0.19 78.73 79.50 84.23
19.0 277.0 23.7 0.5 6.1 425.0 73.8 101.0 477.2 313.5 261.6 270.3 565.8 0.20 78.18 78.61 83.09 0.19 78.71 79.49 84.13
20.0 278.0 23.6 0.5 6.1 425.2 72.8 99.4 472.0 310.8 260.0 268.5 564.0 0.20 78.10 78.57 82.90 0.19 78.61 79.45 83.98
21.0 279.0 23.4 0.5 6.2 424.5 72.8 100.3 469.4 308.4 259.2 266.8 561.2 0.20 77.92 78.52 82.72 0.19 78.51 79.41 83.83
22.0 280.0 23.3 0.5 6.3 425.4 72.9 100.8 466.1 306.0 257.8 264.9 557.2 0.20 77.82 78.47 82.58 0.19 78.39 79.35 83.67
23.0 281.0 23.2 0.5 6.4 427.8 72.7 100.3 464.8 303.3 256.7 262.9 554.1 0.20 77.74 78.43 82.53 0.19 78.33 79.31 83.59
24.0 282.0 23.1 0.5 6.5 430.1 73.0 99.9 463.5 300.6 255.8 261.5 551.4 0.20 77.76 78.39 82.43 0.19 78.30 79.27 83.48
25.0 283.0 23.0 0.4 6.7 433.4 72.9 100.5 464.9 298.2 253.8 259.8 548.8 0.20 77.76 78.36 82.30 0.19 78.26 79.24 83.37
26.0 284.0 22.8 0.4 6.9 443.9 73.0 101.6 472.6 295.6 252.9 258.3 546.6 0.20 77.73 78.34 82.23 0.19 78.23 79.19 83.34
27.0 285.0 22.6 0.4 7.7 457.7 72.9 101.8 484.4 293.1 251.8 256.9 542.9 0.20 77.77 78.29 82.11 0.19 78.23 79.18 83.28
28.0 286.0 22.5 0.3 8.4 473.7 72.9 103.0 500.1 291.0 250.6 255.6 540.4 0.20 77.74 78.27 82.07 0.19 78.20 79.16 83.30
29.0 287.0 22.3 0.2 9.3 487.5 73.0 103.6 517.8 289.2 249.4 254.0 538.0 0.20 77.68 78.24 82.00 0.19 78.15 79.13 83.31
30.0 288.0 22.2 0.2 9.8 496.0 72.8 104.2 533.6 288.0 248.1 252.7 536.4 0.20 77.68 78.21 81.97 0.19 78.11 79.12 83.29
31.0 289.0 22.0 0.1 10.0 505.6 73.0 104.4 547.4 287.0 247.3 251.5 533.7 0.20 77.62 78.21 81.87 0.19 78.07 79.10 83.31
32.0 290.0 21.8 0.1 10.4 518.3 72.9 105.2 565.3 286.1 246.5 250.5 530.9 0.20 77.66 78.18 81.82 0.19 78.05 79.08 83.35
33.0 291.0 21.6 0.1 10.9 537.7 73.2 106.9 590.6 285.3 245.5 249.3 529.6 0.20 77.64 78.15 81.78 0.19 78.01 79.08 83.39
34.0 292.0 21.4 0.1 12.2 546.1 73.2 107.4 612.2 285.1 244.9 248.5 526.7 0.20 77.66 78.10 81.70 0.19 77.97 79.04 83.47
35.0 293.0 21.2 0.1 12.2 552.6 73.3 106.7 629.2 285.0 244.2 248.0 524.1 0.20 77.71 78.09 81.64 0.19 77.97 79.02 83.46
36.0 294.0 21.1 0.1 12.1 554.3 73.1 108.9 642.2 285.3 243.8 247.4 522.9 0.20 77.78 78.05 85.24 0.19 78.01 78.96 88.33
37.0 295.0 20.8 0.1 12.0 555.8 73.4 108.2 648.9 285.5 243.2 246.9 520.8 0.20 77.99 78.09 85.79 0.19 78.09 78.98 89.28
38.0 296.0 20.7 0.1 11.7 555.8 73.6 110.0 654.4 285.9 243.1 247.4 519.4 0.20 78.23 78.14 85.49 0.19 78.25 79.02 89.03
39.0 297.0 20.4 0.1 11.6 552.6 73.9 112.3 658.0 286.5 243.0 247.4 517.2 0.20 78.57 78.21 85.22 0.19 78.46 79.07 88.74
40.0 298.0 20.3 0.1 11.4 551.2 74.4 112.7 658.0 287.4 243.1 247.5 515.4 0.20 78.88 78.31 84.98 0.19 78.70 79.13 88.47
41.0 299.0 20.1 0.1 11.2 550.1 74.6 112.3 657.2 288.3 242.9 247.8 513.3 0.20 79.22 78.43 84.77 0.19 78.97 79.24 88.17
42.0 300.0 19.9 0.1 11.0 548.7 73.9 113.0 658.6 289.1 243.6 248.5 511.2 0.20 79.54 78.54 84.64 0.19 79.21 79.37 87.93
43.0 301.0 19.7 0.1 10.9 547.7 73.9 112.7 658.1 289.9 244.0 249.0 508.5 0.20 79.79 78.63 84.58 0.19 79.43 79.43 87.79
44.0 302.0 19.6 0.1 10.8 546.4 74.4 113.0 657.3 290.8 244.7 249.7 507.2 0.20 79.89 78.70 84.49 0.19 79.54 79.49 87.60
45.0 303.0 19.4 0.1 10.7 544.8 74.2 112.8 656.7 291.6 245.3 250.1 503.7 0.20 79.88 78.74 84.35 0.19 79.60 79.53 87.45
46.0 304.0 19.2 0.1 10.6 544.7 74.0 112.2 655.1 292.6 245.8 250.6 502.6 0.20 79.82 78.74 84.28 0.19 79.62 79.57 87.30
47.0 305.0 19.1 0.1 10.6 546.2 74.1 110.6 652.5 293.6 246.6 251.3 501.1 0.20 79.81 78.75 84.13 0.19 79.63 79.57 87.11
48.0 306.0 18.9 0.1 10.6 545.6 74.4 109.8 653.6 294.6 247.0 252.0 498.6 0.20 79.82 78.76 84.03 0.19 79.66 79.58 86.89
49.0 307.0 18.7 0.1 10.6 547.0 74.3 109.9 654.6 295.5 247.7 252.7 495.9 0.20 79.82 78.79 83.99 0.19 79.71 79.62 86.75
50.0 308.0 18.6 0.1 10.7 546.6 74.1 110.7 656.0 296.5 248.3 253.6 493.2 0.20 79.90 78.80 83.95 0.19 79.77 79.63 86.70
51.0 309.0 18.4 0.1 10.7 548.1 74.1 109.7 656.7 297.5 248.5 253.8 491.9 0.20 79.90 78.82 83.85 0.19 79.78 79.64 86.55
52.0 310.0 18.2 0.1 10.7 548.2 74.4 109.9 659.1 298.6 249.0 254.6 490.7 0.20 79.92 78.82 83.77 0.19 79.81 79.64 86.49
53.0 311.0 18.1 0.1 10.7 548.2 74.4 110.5 659.8 299.7 249.5 255.3 487.5 0.20 79.93 78.83 83.75 0.19 79.83 79.66 86.45
54.0 312.0 17.8 0.1 10.7 548.3 73.8 110.8 660.2 300.8 250.2 256.0 485.3 0.20 79.96 78.86 83.71 0.19 79.85 79.66 86.40
55.0 313.0 17.7 0.1 10.6 548.4 74.0 110.6 659.7 302.0 250.7 256.6 483.6 0.20 79.96 78.86 83.68 0.19 79.88 79.66 86.36
56.0 314.0 17.5 0.1 10.7 549.5 74.1 111.0 662.0 303.4 251.3 257.0 482.2 0.20 79.96 78.84 83.63 0.19 79.82 79.65 86.31
57.0 315.0 17.3 0.1 10.7 549.3 73.9 111.1 663.0 304.5 252.1 257.6 481.3 0.20 79.99 78.82 83.62 0.19 79.80 79.64 86.29
58.0 316.0 17.3 0.1 10.7 549.1 74.0 110.4 661.8 305.7 252.2 257.8 480.4 0.20 80.03 78.82 83.84 0.19 79.81 79.63 86.23
59.0 317.0 17.0 0.1 10.7 549.2 74.1 110.0 663.1 307.1 253.0 258.6 479.1 0.20 79.97 78.80 83.76 0.19 79.77 79.62 86.15
60.0 318.0 16.8 0.1 10.7 550.6 74.0 110.4 664.3 308.5 253.6 259.0 478.8 0.20 79.98 78.77 83.63 0.19 79.77 79.61 86.12
61.0 319.0 16.7 0.1 10.8 551.2 73.9 111.2 665.0 310.0 254.1 259.4 477.4 0.20 80.01 78.76 83.53 0.19 79.78 79.63 86.15
62.0 320.0 16.5 0.1 10.8 551.0 73.7 110.8 666.8 311.9 255.0 259.7 475.0 0.20 80.08 78.77 83.44 0.19 79.80 79.63 86.10
63.0 321.0 16.5 0.1 10.8 551.3 73.8 110.8 667.2 313.8 255.5 260.1 473.2 0.20 80.13 78.76 83.31 0.19 79.85 79.61 86.06
64.0 322.0 16.2 0.1 10.7 550.7 73.9 110.5 667.4 315.9 256.3 260.1 472.1 0.20 80.15 78.77 83.21 0.19 79.88 79.62 86.02
65.0 323.0 16.1 0.1 10.8 551.6 73.9 110.6 668.0 318.1 257.1 260.7 470.3 0.20 80.18 78.75 83.11 0.19 79.87 79.60 85.97
66.0 324.0 15.9 0.1 10.8 552.2 73.7 111.4 669.4 320.1 257.7 261.2 469.0 0.20 80.25 78.75 83.03 0.19 79.88 79.58 85.95
67.0 325.0 15.8 0.1 10.9 552.8 73.9 111.6 670.5 322.1 258.4 261.4 468.3 0.20 80.21 78.74 82.98 0.19 79.86 79.58 85.98
68.0 326.0 15.6 0.1 10.9 553.5 73.8 110.5 671.9 324.1 259.2 261.9 467.6 0.20 80.19 78.70 82.90 0.19 79.81 79.57 85.93
69.0 327.0 15.4 0.1 10.9 553.3 73.9 110.7 673.0 326.1 260.0 262.2 466.2 0.20 80.22 78.68 82.88 0.19 79.82 79.56 85.92
70.0 328.0 15.3 0.1 11.0 553.7 73.8 111.5 673.7 328.0 260.9 262.6 464.7 0.20 80.27 78.68 82.84 0.19 79.81 79.56 85.94
71.0 329.0 15.2 0.1 11.0 554.6 73.8 110.4 672.9 329.6 261.4 263.0 463.6 0.20 80.29 78.65 82.83 0.19 79.82 79.54 85.89
72.0 330.0 15.0 0.1 11.1 554.9 73.8 110.9 674.2 331.0 262.1 263.3 462.4 0.20 80.35 78.64 82.79 0.19 79.82 79.52 85.91
73.0 331.0 14.7 0.1 11.1 554.7 73.9 110.8 675.1 332.4 262.8 263.9 462.3 0.20 80.40 78.62 82.79 0.19 79.80 79.51 85.92
74.0 332.0 14.6 0.1 11.1 555.5 73.8 110.5 675.4 333.7 263.6 264.3 461.3 0.20 80.45 78.61 82.80 0.19 79.85 79.51 85.91
75.0 333.0 14.5 0.1 11.2 555.6 73.9 111.3 676.5 335.0 264.3 264.6 460.2 0.20 80.50 78.58 82.79 0.19 79.86 79.51 85.90
76.0 334.0 14.4 0.1 11.2 554.0 73.9 110.7 675.2 336.4 264.9 265.0 458.5 0.20 80.52 78.58 82.81 0.19 79.86 79.51 85.89
77.0 335.0 14.2 0.1 11.2 554.2 73.9 110.7 675.9 337.4 265.6 265.7 457.8 0.20 80.54 78.59 82.81 0.19 79.88 79.48 85.89
78.0 336.0 14.0 0.1 11.2 553.9 73.8 110.5 676.4 338.4 266.1 266.2 456.9 0.20 80.58 78.58 82.82 0.19 79.89 79.49 85.82
79.0 337.0 13.8 0.1 11.1 552.9 73.8 110.6 675.4 339.6 266.7 266.7 456.1 0.20 80.64 78.55 82.81 0.19 79.90 79.49 85.82
80.0 338.0 13.7 0.1 11.1 552.8 74.0 110.4 673.6 341.0 267.4 267.3 455.1 0.20 80.67 78.56 82.86 0.19 79.93 79.49 85.83
81.0 339.0 13.6 0.1 11.0 552.3 73.9 110.1 672.8 342.6 268.0 268.0 454.2 0.20 80.72 78.56 82.85 0.19 79.95 79.46 85.81
82.0 340.0 13.4 0.1 11.1 551.5 73.8 110.2 672.8 344.0 268.6 268.6 453.6 0.20 80.72 78.57 82.84 0.19 79.97 79.47 85.78
83.0 341.0 13.3 0.1 11.1 552.1 74.0 110.0 673.7 345.6 268.9 269.2 453.5 0.20 80.75 78.57 82.89 0.19 80.01 79.48 85.76
84.0 342.0 13.0 0.1 11.2 552.3 73.9 110.2 675.4 346.9 269.5 269.9 452.4 0.20 80.76 78.57 82.89 0.19 80.01 79.46 85.75
85.0 343.0 13.0 0.1 11.3 553.5 74.1 110.2 675.8 348.2 269.9 270.6 452.0 0.20 80.78 78.57 82.91 0.19 80.01 79.45 85.77
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86.0

87.0

88.0

89.0

90.0

91.0

92.0

93.0

94.0

95.0

96.0

97.0

98.0

99.0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
114.0
115.0
116.0
117.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0
140.0
141.0
142.0
143.0
144.0
145.0
146.0
147.0
148.0
149.0
150.0
151.0
152.0
153.0
154.0
155.0
156.0
157.0
158.0
159.0
160.0
161.0
162.0
163.0
164.0
165.0
166.0
167.0
168.0
169.0
170.0
171.0
172.0
173.0
174.0
175.0

Particulate calculation low

344.0
345.0
346.0
347.0
348.0
349.0
350.0
351.0
352.0
353.0
354.0
355.0
356.0
357.0
358.0
359.0
360.0
361.0
362.0
363.0
364.0
365.0
366.0
367.0
368.0
369.0
370.0
371.0
372.0
373.0
374.0
375.0
376.0
377.0
378.0
379.0
380.0
381.0
382.0
383.0
384.0
385.0
386.0
387.0
388.0
389.0
390.0
391.0
392.0
393.0
394.0
395.0
396.0
397.0
398.0
399.0
400.0
401.0
402.0
403.0
404.0
405.0
406.0
407.0
408.0
409.0
410.0
411.0
412.0
413.0
414.0
415.0
416.0
417.0
418.0
419.0
420.0
421.0
422.0
423.0
424.0
425.0
426.0
427.0
428.0
429.0
430.0
431.0
432.0
433.0

12.8
12.6
12.4
12.3
12.2
12.0
11.9
11.7

11.3
11.3
11.4
11.4
11.4
11.4
11.4
11.3
11.4
11.4
11.4
11.5
11.5
11.7
11.8
11.9
12.0
12.1
12.3
12.5
12.8
13.2
13.2
13.0
13.1

553.6
554.9
555.3
555.2
555.0
555.5
554.9
555.4
555.8
556.5
557.6
559.9
561.4
562.8
566.3
568.1
570.6
575.8
579.2
586.1
590.3
594.4
594.4
595.1
595.0
593.4
589.8
583.6
580.6
580.6
579.2
572.2
565.9
561.5
559.5
557.9
555.5
555.2
554.2
553.6
549.9
543.5
542.1
537.2
531.4
525.0
518.6
510.2
503.6
499.8
497.3
495.6
494.3
491.9
489.2
483.2
473.8
467.1
460.3
455.1
450.7
445.8
440.3
435.8
431.9
427.1
424.3
420.3
416.6
413.2
409.9
406.6
403.7
400.2
396.8
394.4
391.5
388.0
386.2
383.3
380.9
379.7
377.5
374.7
372.5
371.4
370.0
368.6
366.5
364.9

74.0
74.1
74.1
74.1
73.9
74.2
74.2
73.5
73.4
73.3
73.3
72.8
72.7
72.6
72.9
73.2
73.2
73.6
73.1
73.8
74.1
74.4
74.8
74.7
74.8
74.4
74.9
74.8
74.6
74.1
74.5
74.6
74.7
74.6
74.8
74.9
75.0
74.8
74.1
74.4
74.2
74.8
74.6
74.6
74.8
74.2
74.4
73.8
73.9
74.2
74.3
74.2
74.2
74.3
74.6
74.2
74.8
74.3
74.6
74.5
74.3
74.4
74.2
74.2
74.1
74.0
73.6
73.5
73.4
73.5
73.3
73.9
73.7
74.0
74.1
74.0
73.5
73.7
73.5
73.2
73.2
73.2
73.6
73.5
73.2
73.2
73.1
73.3
73.1
73.3

110.3
110.4
110.0
109.4
109.8
109.9
109.5
111.3
111.6
110.9
108.8
109.4
110.3
110.4
110.1
110.1
110.2
111.1
111.0
110.0
112.2
113.9
115.0
116.4
117.6
116.1
115.6
115.2
114.0
114.7
113.3
112.2
112.0
112.0
111.2
109.8
111.5
111.1
111.1
110.7
110.0
109.7
109.8
109.0
108.5
107.8
107.2
108.3
106.8
105.9
105.2
105.6
105.1
105.6
104.8
103.8
102.4
101.9
103.1
101.1
101.5
100.9
100.9
100.7

99.8

99.8

99.7

99.4

98.9

99.0

98.5

97.0

96.9

97.8

97.5

97.2

97.1

97.7

96.9

96.9

96.4

96.2

95.9

95.8

96.1

96.0

95.3

95.3

95.3

94.9

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

678.4
680.0
681.3
682.0
682.4
682.9
683.5
684.4
684.4
684.5
684.0
683.3
684.9
686.2
689.3
692.3
695.4
699.9
703.9
708.4
716.6
723.6
729.3
733.1
735.3
735.7
734.4
732.7
728.4
724.6
721.5
718.7
713.6
708.2
703.2
700.2
697.6
696.1
695.8
695.1
692.8
686.9
681.5
676.7
670.7
664.2
656.0
647.2
636.6
627.5
620.1
613.4
608.7
605.9
602.7
596.6
586.5
577.3
568.0
560.4
552.9
545.1
538.0
531.6
525.0
519.0
513.0
507.1
502.6
496.7
492.1
486.6
481.9
476.4
472.9
468.8
464.7
461.4
456.0
453.1
449.6
446.0
442.6
439.2
436.3
433.8
430.8
428.4
426.4
423.8

349.6
350.7
352.0
353.5
355.0
356.4
357.8
359.2
360.1
360.9
361.8
362.5
363.2
363.6
364.0
364.6
365.2
366.0
366.7
367.1
367.5
368.2
368.4
368.5
368.7
369.2
369.6
370.4
371.4
372.1
373.1
374.3
375.9
378.0
380.2
383.2
386.2
389.0
391.3
393.9
396.3
399.0
402.0
405.5
409.1
412.9
416.5
419.9
423.2
425.9
428.1
430.2
432.2
434.3
436.2
437.7
439.0
440.4
441.7
443.0
444.5
445.7
447.1
448.2
449.6
450.7
451.9
453.3
454.4
455.4
456.0
456.5
457.1
457.3
457.5
457.6
457.5
456.8
456.7
456.7
456.7
456.5
456.0
455.2
454.0
453.4
453.1
453.1
452.8
452.3

270.5
271.1
271.6
271.7
272.4
272.8
273.3
273.6
274.1
274.6
275.2
275.9
276.2
276.9
277.7
277.9
278.4
279.6
280.6
281.5
282.6
283.9
285.1
286.4
287.9
289.0
290.6
291.6
292.9
294.0
295.1
296.4
297.4
298.0
298.3
297.9
298.7
299.1
299.4
299.1
299.1
299.0
298.9
299.1
298.8
298.4
298.0
297.8
297.7
297.1
296.9
296.6
295.4
295.4
295.1
294.9
294.8
294.4
294.0
292.9
292.7
292.0
291.4
290.5
290.0
289.1
288.2
287.5
286.6
285.8
284.9
283.9
282.9
281.7
280.8
280.4
279.3
278.5
277.8
276.6
276.0
275.2
274.4
273.6
272.7
272.0
271.1
270.2
269.4
268.8

271.3
271.9
272.9
273.5
274.2
274.9
276.0
276.8
277.6
278.0
278.9
279.3
280.3
281.3
281.9
282.5
283.5
284.6
285.6
286.6
287.9
288.8
289.9
291.1
291.9
293.1
294.0
295.4
296.4
297.4
298.3
299.2
300.0
300.8
301.2
301.9
302.9
303.3
303.6
303.9
304.4
304.9
305.2
305.7
306.0
306.2
306.4
307.0
307.0
306.9
306.8
306.7
306.2
306.0
305.5
304.6
303.7
303.1
302.0
301.0
300.5
299.5
298.5
297.3
296.2
295.1
294.0
292.4
291.1
289.6
288.5
287.0
285.5
283.9
282.6
281.3
280.1
278.8
277.5
276.3
274.9
273.7
272.6
271.3
270.1
268.9
267.6
266.5
265.4
264.3

452.1
451.5
452.2
451.5
450.9
450.3
451.2
451.8
452.4
452.7
452.1
452.0
451.8
452.0
451.2
450.9
450.9
450.4
451.2
451.6
452.1
451.5
451.4
451.2
451.4
451.6
451.1
451.9
452.1
452.6
452.8
453.2
453.4
453.8
453.6
453.4
453.8
454.0
453.3
453.0
453.5
454.1
454.6
455.1
455.6
455.9
456.3
456.2
456.4
456.7
456.8
456.9
457.3
457.9
459.1
459.3
460.7
460.8
461.3
462.7
463.0
463.7
464.1
465.2
466.2
467.3
467.9
468.7
469.0
470.0
470.8
471.8
472.5
473.5
474.3
475.4
476.2
477.3
477.8
479.2
480.3
480.8
481.9
482.8
483.5
484.5
484.0
485.0
486.5
487.4

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

80.79
80.80
80.82
80.80
80.82
80.83
80.83
80.79
80.73
80.60
80.48
80.38
80.35
80.29
80.33
80.38
80.45
80.46
80.39
80.39
80.47
80.82
81.21
81.64
81.98
82.23
82.35
82.37
82.25
82.19
82.17
82.20
82.15
82.14
82.11
82.09
82.05
82.01
81.96
81.99
82.02
82.00
81.95
81.90
81.90
81.91
81.90
81.82
81.77
81.78
81.79
81.81
81.79
81.53
81.49
81.47
81.51
81.49
81.45
81.49
81.52
81.49
81.46
81.37
81.32
81.26
81.24
81.21
81.18
81.05
80.94
80.90
80.68
80.52
80.45
80.44
80.38
80.34
80.30
80.28
80.25
80.21
80.19
80.14
80.12
80.09
80.03
80.01
80.00
80.02

78.59
78.57
78.56
78.57
78.56
78.58
78.59
78.57
78.58
78.57
78.54
78.50
78.50
78.49
78.48
78.47
78.47
78.45
78.42
78.44
78.47
78.55
78.64
78.75
78.89
78.99
79.06
79.15
79.17
79.21
79.25
79.28
79.30
79.32
79.34
79.35
79.37
79.39
79.39
79.40
79.37
79.35
79.35
79.36
79.36
79.37
79.36
79.36
79.31
79.29
79.26
79.28
79.26
79.25
79.20
79.23
79.24
79.25
79.24
79.26
79.27
79.27
79.30
79.27
79.25
79.25
79.20
79.17
79.14
79.07
79.01
79.01
78.96
78.91
78.92
78.91
78.88
78.89
78.85
78.83
78.82
78.79
78.77
78.71
78.69
78.68
78.66
78.63
78.59
78.58

82.95
82.97
82.99
83.00
83.03
83.02
83.02
83.05
83.04
83.03
82.96
82.92
82.90
82.91
82.88
82.88
82.89
82.90
82.91
82.94
82.92
83.04
83.15
83.28
83.39
83.48
83.56
83.58
83.63
83.69
83.72
83.74
83.76
83.78
83.82
83.78
83.84
83.85
83.88
83.89
83.91
83.90
83.93
83.92
83.90
83.91
83.86
83.84
83.83
83.80
83.76
83.72
83.69
83.65
83.59
83.57
83.48
83.42
83.36
83.30
83.23
83.18
83.09
83.00
84.00
84.03
83.83
83.70
83.50
83.33
83.16
83.00
82.89
82.79
82.69
82.59
82.54
82.46
82.47
82.44
82.44
82.42
82.43
82.47
82.47
82.52
82.55
82.59
82.65
82.71

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

80.05
80.04
80.05
80.06
80.08
80.08
80.10
80.06
80.02
79.94
79.86
79.79
79.77
79.73
79.75
79.76
79.76
79.75
79.71
79.70
79.79
79.98
80.23
80.51
80.79
81.00
81.17
81.24
81.25
81.27
81.31
81.29
81.28
81.28
81.27
81.27
81.27
81.28
81.28
81.30
81.27
81.20
81.16
81.13
81.14
81.13
81.12
81.06
81.00
80.97
80.95
80.94
80.95
80.83
80.78
80.77
80.77
80.74
80.68
80.69
80.70
80.68
80.66
80.63
77.88
77.95
78.08
78.25
78.46
78.66
78.91
79.19
79.44
79.71
80.02
80.27
80.55
80.80
81.07
81.35
81.58
81.82
82.09
82.32
82.55
82.75
82.97
83.14
83.35
83.55

85.77
85.78
85.76
85.71
85.69
85.69
85.66
85.70
85.69
85.60
85.41
85.33
85.33
85.30
85.30
85.31
85.30
85.34
85.37
85.33
85.38
85.53
85.66
85.83
86.00
86.04
86.13
86.15
86.16
86.24
86.23
86.21
86.21
86.18
86.14
86.04
86.05
86.05
86.05
86.04
86.04
86.00
85.99
85.93
85.91
85.82
85.75
85.69
85.64
85.55
85.45
85.40
85.31
85.23
85.16
85.08
84.99
84.83
84.82
84.67
84.56
84.44
84.35
84.29
83.64
83.36
83.08
82.87
82.69
82.53
82.44
82.35
82.33
82.34
82.36
82.37
82.42
82.47
82.57
82.66
82.76
82.86
83.00
83.13
83.23
83.36
83.49
83.57
83.71
83.82

Page 81 of 312



176.0
177.0
178.0
179.0
180.0
181.0
182.0
183.0
184.0
185.0
186.0
187.0
188.0
189.0
190.0
191.0
192.0
193.0
194.0
195.0
196.0
197.0
198.0
199.0
200.0
201.0
202.0
203.0
204.0
205.0
206.0
207.0
208.0
209.0
210.0
211.0
212.0
213.0
214.0
215.0
216.0
217.0
218.0
219.0
220.0
221.0
222.0
223.0
224.0
225.0
226.0
227.0
228.0
229.0
230.0
231.0
232.0
233.0
234.0
235.0
236.0
237.0
238.0
239.0
240.0
241.0
242.0
243.0
244.0
245.0
246.0
247.0
248.0
249.0
250.0
251.0
252.0
253.0
254.0
255.0
256.0
257.0
258.0
259.0
260.0
261.0
262.0
263.0
264.0
265.0

Particulate calculation low

434.0
435.0
436.0
437.0
438.0
439.0
440.0
441.0
442.0
443.0
444.0
445.0
446.0
447.0
448.0
449.0
450.0
451.0
452.0
453.0
454.0
455.0
456.0
457.0
458.0
459.0
460.0
461.0
462.0
463.0
464.0
465.0
466.0
467.0
468.0
469.0
470.0
471.0
472.0
473.0
474.0
475.0
476.0
477.0
478.0
479.0
480.0
481.0
482.0
483.0
484.0
485.0
486.0
487.0
488.0
489.0
490.0
491.0
492.0
493.0
494.0
495.0
496.0
497.0
498.0
499.0
500.0
501.0
502.0
503.0
504.0
505.0
506.0
507.0
508.0
509.0
510.0
511.0
512.0
513.0
514.0
515.0
516.0
517.0
518.0
519.0
520.0
521.0
522.0
523.0

363.2
362.0
360.0
358.8
356.9
356.1
354.4
352.5
351.0
350.1
349.1
347.9
347.3
345.6
345.3
344.7
343.7
343.5
342.7
341.3
341.1
340.1
338.7
338.1
337.5
336.3
335.3
334.6
333.8
333.3
332.6
332.1
331.7
331.7
330.1
329.9
330.2
329.5
328.2
328.5
328.1
327.2
326.7
325.2
323.3
321.2
319.6
317.6
316.4
314.8
313.7
312.5
311.6
310.2
310.1
308.3
307.7
307.1
305.9
305.5
304.8
304.5
303.8
303.2
303.3
302.1
301.9
301.1
300.3
300.0
299.0
297.9
297.3
296.9
296.2
296.2
295.5
294.9
294.6
293.7
293.7
293.6
293.0
292.4
292.2
291.5
290.8
290.0
289.2
288.4

73.4
73.4
73.5
73.8
73.7
73.4
73.7
73.3
73.6
73.7
73.8
73.7
73.4
73.5
73.5
73.5
73.5
73.6
73.6
73.4
73.9
73.6
73.7
73.3
73.4
73.4
73.6
73.5
73.5
73.4
73.5
73.5
73.5
73.4
73.6
73.7
73.4
73.3
73.2
73.0
73.2
73.2
73.2
73.2
73.3
73.4
73.6
73.4
73.6
73.3
73.4
73.1
73.4
73.7
73.7
73.5
73.3
73.3
73.3
73.4
73.4
73.5
73.6
73.8
73.6
73.6
73.4
73.4
73.4
73.4
73.6
73.3
73.4
73.3
73.2
73.4
73.6
73.7
73.2
73.2
73.3
73.4
73.3
73.3
73.6
73.7
74.0
74.1
74.4
74.6

94.7
94.0
92.9
93.4
93.6
92.4
93.1
93.4
93.7
93.2
92.0
92.9
91.6
93.0
92.9
92.7
92.7
92.3
92.7
91.9
91.4
91.8
92.6
92.8
92.4
92.3
92.3
92.3
92.2
92.3
92.1
92.1
92.1
91.3
92.4
91.7
91.6
91.0
91.7
91.6
91.6
91.8
91.7
91.4
91.0
90.7
90.1
90.7
90.5
90.6
89.4
90.6
90.7
89.9
90.2
90.6
90.7
90.9
90.8
88.9
89.4
89.5
89.2
89.2
89.4
88.8
88.3
88.9
89.4
89.9
89.2
89.7
89.7
89.9
90.0
89.5
89.7
89.3
89.4
89.4
89.0
88.7
88.4
88.8
88.1
89.2
91.1
92.4
93.4
94.7

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

421.8
419.4
417.2
414.6
412.8
410.7
409.1
407.8
405.3
403.9
401.9
400.5
398.7
397.3
395.7
394.9
393.2
392.1
390.9
389.5
388.4
387.4
386.3
385.7
384.4
383.2
381.8
381.2
379.6
378.7
377.5
376.7
375.6
375.0
374.5
372.7
372.0
371.2
370.6
369.7
368.9
368.8
367.5
366.6
365.6
364.4
363.1
361.0
360.0
358.8
356.2
355.2
353.4
352.3
350.7
350.1
348.9
347.6
345.9
344.1
342.9
342.1
340.9
340.2
339.3
338.1
337.2
336.8
336.4
335.9
334.7
334.3
333.1
332.5
331.6
331.2
330.5
329.5
329.1
328.8
328.7
327.2
326.3
326.4
325.1
325.8
325.3
324.8
324.3
323.8

451.6
451.2
450.6
449.9
449.5
448.9
448.5
447.9
447.0
446.1
445.6
445.8
445.1
444.9
444.3
443.7
443.0
442.8
442.2
441.6
441.4
441.1
440.4
439.8
439.5
439.3
439.1
439.0
438.9
438.8
438.9
438.8
438.8
438.4
438.0
437.8
437.3
437.1
437.1
436.7
436.6
436.5
436.2
436.1
435.5
435.3
435.0
434.3
433.5
432.8
431.8
430.9
429.9
428.9
427.9
426.7
425.6
424.6
423.7
422.7
421.9
421.0
420.1
419.1
418.2
417.2
416.4
415.6
414.8
414.1
413.5
412.5
411.6
410.6
409.7
408.7
407.7
407.1
406.2
405.4
404.6
404.0
403.2
402.6
402.0
401.3
400.8
400.3
399.8
399.5

267.9
267.0
266.5
265.4
264.6
264.1
263.5
262.6
261.5
261.1
260.6
259.8
259.5
258.8
258.1
257.6
256.8
256.4
255.8
255.2
254.7
254.4
253.8
253.3
252.8
252.6
252.2
251.7
251.1
250.9
250.4
250.0
249.5
248.9
248.3
247.8
247.4
246.9
246.6
246.2
245.8
245.5
245.2
245.0
244.5
244.4
243.9
243.6
243.1
242.8
242.4
242.1
241.6
241.1
240.4
239.8
239.2
238.8
238.2
237.7
237.2
236.5
236.2
235.5
234.9
234.0
233.2
232.8
232.2
231.7
231.2
230.6
230.1
229.7
229.1
228.6
227.6
227.2
226.6
226.3
225.8
224.6
224.1
223.7
222.8
222.6
222.5
222.1
221.9
221.4

263.3
262.3
261.2
260.3
259.3
258.4
257.2
256.8
255.9
255.0
254.0
253.7
252.9
252.4
251.4
251.0
250.2
249.6
249.2
248.3
247.8
247.2
246.7
246.3
245.7
245.1
244.5
244.0
243.7
243.1
242.5
242.1
241.6
241.2
240.9
240.5
240.2
240.0
239.4
239.0
238.7
238.5
238.0
237.5
237.0
236.5
236.1
235.9
235.4
235.2
234.9
234.7
234.5
234.1
234.0
233.9
233.7
233.2
232.9
232.3
231.8
231.7
231.2
231.0
230.7
230.2
229.9
229.3
229.0
228.7
228.3
228.3
227.9
227.7
227.4
227.0
226.8
226.6
226.4
225.9
225.4
225.2
224.8
224.9
224.3
224.8
224.2
224.2
223.9
224.0

488.1
489.2
490.5
491.6
492.6
492.5
493.4
493.8
494.9
496.4
497.0
498.0
498.6
499.8
499.9
500.4
500.1
500.9
502.4
503.2
503.9
504.3
504.5
505.2
506.1
506.8
506.9
507.4
508.3
508.9
509.8
510.3
510.5
512.3
513.9
514.8
514.2
515.0
515.7
516.4
516.9
518.5
518.7
519.7
520.3
521.4
521.5
522.3
522.4
523.3
524.8
525.5
526.2
527.1
526.2
527.6
528.2
527.8
529.4
530.3
530.5
529.4
529.6
529.4
528.9
530.9
531.3
531.7
532.5
532.4
531.9
533.0
532.9
532.9
533.8
534.3
535.3
535.5
535.7
535.8
535.0
536.4
536.4
536.5
537.1
537.1
537.0
535.2
534.4
534.3

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

80.01
79.94
79.79
79.69
79.66
79.58
79.50
79.46
79.38
79.37
79.37
79.41
79.41
79.36
79.35
79.34
79.34
79.33
79.32
79.29
79.24
79.16
79.17
79.12
79.14
79.15
79.13
79.11
79.09
79.07
79.08
79.05
79.06
78.93
78.89
78.89
78.87
78.82
78.78
78.79
78.75
78.75
78.74
78.72
78.70
78.70
78.72
78.74
78.71
78.66
78.63
78.61
78.61
78.61
78.60
78.61
78.56
78.55
78.51
78.50
78.52
78.55
78.55
78.56
78.57
78.52
78.40
78.36
78.37
78.38
78.37
78.37
78.35
78.33
78.37
78.30
78.30
78.29
78.28
78.32
78.31
78.23
78.23
78.17
78.23
78.34
78.55
78.85
79.11
79.39

78.54
78.54
78.50
78.48
78.48
78.47
78.45
78.45
78.41
78.38
78.36
78.38
78.39
78.35
78.34
78.29
78.28
78.28
78.26
78.26
78.24
78.19
78.22
78.18
78.18
78.16
78.15
78.13
78.10
78.09
78.08
78.06
78.07
78.04
78.02
78.02
78.00
78.00
77.97
77.95
77.91
77.90
77.86
77.87
77.84
77.82
77.81
77.80
77.80
77.81
77.78
77.76
77.80
77.80
77.80
77.79
77.79
77.77
77.75
77.74
77.75
77.77
77.77
77.77
77.76
77.76
77.72
77.72
77.71
77.67
77.68
77.65
77.64
77.64
77.61
77.61
77.59
77.58
77.56
77.57
77.57
77.56
77.57
77.55
77.55
77.61
77.64
77.72
77.81
77.92

82.

77

82.85
82.92
82.97
83.07

83.
83.
83.
83.
83.
83.
83.
83.

10
10
13
14
18
17
17
16

84.00
84.03
83.83

83.
83.
83.
83.

70
50
33
16

83.00
82.89

82.

79

82.69

82.
82.

59
54

82.46
82.47
82.44
82.44
82.42
82.43
82.47
82.47

82.
82.
82.

52
55
59

82.65

82.
82.

71
77

82.85
82.92
82.97
83.07
84.00
84.03
83.83

83.
83.
83.
83.

70
50
33
16

83.00
82.89

82.

79

82.69

82.
82.

59
54

82.46
82.47
82.44
82.44
82.42
82.43
82.47
82.47

82.
82.
82.

52
55
59

82.65

82.
82.

71
77

82.85
82.92
82.97
83.07

83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.

10
10
13
14
18
17
17
16
17
21
31
36

83.46

83.

53

83.60

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

83.75
83.95
84.13
84.31
84.48
84.58
84.57
84.50
84.37
84.21
84.05
83.89
83.80
77.88
77.95
78.08
78.25
78.46
78.66
78.91
79.19
79.44
79.71
80.02
80.27
80.55
80.80
81.07
81.35
81.58
81.82
82.09
82.32
82.55
82.75
82.97
83.14
83.35
83.55
83.75
83.95
84.13
84.31
84.48
77.88
77.95
78.08
78.25
78.46
78.66
78.91
79.19
79.44
79.71
80.02
80.27
80.55
80.80
81.07
81.35
81.58
81.82
82.09
82.32
82.55
82.75
82.97
83.14
83.35
83.55
83.75
83.95
84.13
84.31
84.48
84.58
84.57
84.50
84.37
84.21
84.05
83.89
83.80
83.78
83.84
83.98
84.13
84.29
84.48
84.68

81.72
81.87
82.00
82.16
82.32
82.44
82.50
82.54
82.56
82.56
82.55
82.52
82.52
78.38
78.39
78.42
78.46
78.53
78.62
78.74
78.85
78.98
79.13
79.27
79.43
79.60
79.74
79.90
80.06
80.20
80.37
80.51
80.68
80.83
80.96
81.12
81.26
81.42
81.56
81.72
81.87
82.00
82.16
82.32
78.38
78.39
78.42
78.46
78.53
78.62
78.74
78.85
78.98
79.13
79.27
79.43
79.60
79.74
79.90
80.06
80.20
80.37
80.51
80.68
80.83
80.96
81.12
81.26
81.42
81.56
81.72
81.87
82.00
82.16
82.32
82.44
82.50
82.54
82.56
82.56
82.55
82.52
82.52
82.55
82.61
82.70
82.81
82.92
83.03
83.16

83.94
84.09
84.23
84.39
84.45
84.44
84.44
84.41
84.36
84.34
84.31
84.25
84.24
83.64
83.36
83.08
82.87
82.69
82.53
82.44
82.35
82.33
82.34
82.36
82.37
82.42
82.47
82.57
82.66
82.76
82.86
83.00
83.13
83.23
83.36
83.49
83.57
83.71
83.82
83.94
84.09
84.23
84.39
84.45
83.64
83.36
83.08
82.87
82.69
82.53
82.44
82.35
82.33
82.34
82.36
82.37
82.42
82.47
82.57
82.66
82.76
82.86
83.00
83.13
83.23
83.36
83.49
83.57
83.71
83.82
83.94
84.09
84.23
84.39
84.45
84.44
84.44
84.41
84.36
84.34
84.31
84.25
84.24
84.27
84.33
84.45
84.57
84.70
84.82
84.96
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266.0
267.0
268.0
269.0
270.0
271.0
272.0
273.0
274.0
275.0
276.0
277.0
278.0
279.0
280.0
281.0
282.0
283.0
284.0
285.0
286.0
287.0
288.0
289.0
290.0
291.0
292.0
293.0
294.0
295.0
296.0
297.0
298.0
299.0
300.0
301.0
302.0
303.0
304.0
305.0
306.0
307.0
308.0
309.0
310.0
311.0
312.0
313.0
314.0
315.0
316.0
317.0
318.0
319.0
320.0
321.0
322.0
323.0
324.0
325.0
326.0
327.0
328.0
329.0
330.0
331.0
332.0
333.0
334.0
335.0
336.0
337.0
338.0
339.0
340.0
341.0
342.0
343.0
344.0
345.0
346.0
347.0
348.0
349.0
350.0
351.0
352.0
353.0
354.0
355.0

Particulate calculation low

524.0
525.0
526.0
527.0
528.0
529.0
530.0
531.0
532.0
533.0
534.0
535.0
536.0
537.0
538.0
539.0
540.0
541.0
542.0
543.0
544.0
545.0
546.0
547.0
548.0
549.0
550.0
551.0
552.0
553.0
554.0
555.0
556.0
557.0
558.0
559.0
560.0
561.0
562.0
563.0
564.0
565.0
566.0
567.0
568.0
569.0
570.0
571.0
572.0
573.0
574.0
575.0
576.0
577.0
578.0
579.0
580.0
581.0
582.0
583.0
584.0
585.0
586.0
587.0
588.0
589.0
590.0
591.0
592.0
593.0
594.0
595.0
596.0
597.0
598.0
599.0
600.0
601.0
602.0
603.0
604.0
605.0
606.0
607.0
608.0
609.0
610.0
611.0
612.0
613.0

287.9
287.2
286.7
286.2
285.9
284.9
284.6
284.5
284.1
283.6
283.5
283.1
282.0
282.2
282.2
281.8
281.2
280.9
280.8
280.5
279.9
279.8
279.8
279.6
278.4
278.8
278.8
279.2
279.4
279.3
279.5
278.9
278.6
278.0
277.3
276.9
276.4
275.5
275.0
274.7
274.2
273.7
273.3
273.3
273.3
273.4
273.9
274.0
274.2
273.9
274.3
274.5
274.3
274.2
273.4
272.8
272.5
272.0
271.8
271.2
270.9
270.9
271.0
271.3
271.8
272.1
272.2
272.2
272.8
272.9
272.9
273.3
273.2
272.9
272.7
271.9
271.9
272.0
271.6
271.8
272.1
271.6
272.3
272.5
272.1
272.0
272.3
272.1
271.8
271.6

74.6
74.8
74.9
74.8
75.1
75.2
74.9
75.2
75.4
75.6
75.9
75.7
75.9
75.8
75.9
75.7
76.0
76.1
76.4
76.4
76.5
76.5
76.6
76.7
76.6
76.8
76.6
76.6
76.6
76.5
76.4
76.4
77.0
76.9
77.3
77.2
77.2
77.4
77.4
77.4
77.2
77.3
77.5
77.1
77.3
77.2
77.1
77.2
77.6
76.9
76.6
76.7
77.2
77.2
77.5
77.6
77.6
77.7
77.6
77.6
77.8
77.7
78.0
77.6
78.0
77.9
77.8
77.7
77.3
77.1
76.9
77.5
77.9
77.5
78.0
78.1
78.3
78.3
77.7
77.8
77.7
77.8
78.0
77.9
77.9
77.3
76.6
77.0
76.7
76.6

95.3
95.9
97.0
97.2
97.8
97.6
98.4
98.8
99.2
99.8
100.1
100.5
100.9
101.1
101.3
101.8
102.0
102.0
102.8
102.5
103.2
103.7
103.8
104.1
102.3
100.0
98.8
97.8
97.1
96.3
95.8
95.4
96.0
97.1
98.2
99.4
100.7
101.5
102.1
103.4
104.0
103.7
101.7
100.1
98.9
98.0
97.2
96.6
96.0
95.3
95.1
94.8
95.4
96.6
97.5
98.9
100.7
101.7
102.7
103.7
104.6
103.9
102.4
100.4
99.4
98.1
97.5
96.9
96.3
96.0
95.7
95.0
94.8
95.0
96.5
98.1
99.0
101.0
101.9
103.3
104.5
103.7
101.5
100.2
99.3
97.9
96.8
96.1
95.9
95.6

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

323.7
323.2
322.4
322.7
321.8
321.2
320.9
320.7
320.2
319.9
319.5
318.9
318.8
317.9
317.9
317.6
316.8
316.5
316.1
315.9
315.2
314.6
314.0
313.7
313.4
313.1
312.9
312.4
311.7
311.6
311.3
310.9
310.6
310.9
310.4
310.2
309.6
309.3
308.6
308.0
307.5
307.3
306.7
306.2
305.8
305.1
304.8
305.1
303.9
304.1
304.1
303.7
303.5
303.3
303.2
303.2
303.4
302.9
302.4
302.5
302.4
301.9
301.1
301.1
301.3
301.0
301.3
301.6
301.5
301.7
301.3
300.9
301.0
301.2
301.4
301.8
301.2
301.0
301.6
300.9
300.8
300.6
300.8
300.8
300.7
300.3
300.2
299.8
299.8
299.4

398.6
397.8
397.2
396.7
396.3
395.9
395.5
395.1
394.7
394.2
393.8
393.6
393.2
392.8
392.6
392.3
392.0
391.9
391.4
390.9
390.3
389.9
389.6
389.2
388.6
388.1
387.5
387.1
386.8
386.2
385.5
385.4
385.0
384.7
384.2
384.0
383.5
383.0
382.5
382.1
381.5
380.9
380.3
379.7
379.1
378.7
378.3
377.9
377.4
377.2
377.0
376.8
376.7
376.8
376.7
376.8
377.0
377.1
377.1
377.5
377.4
377.3
377.4
377.5
377.9
378.0
378.3
378.5
378.8
379.1
379.1
379.3
379.4
379.9
380.2
381.0
381.5
381.8
382.4
382.7
383.5
383.9
384.3
384.8
385.3
385.5
386.1
386.9
387.5
388.1

221.1
220.8
220.4
220.1
219.7
219.4
218.9
218.7
218.3
218.2
217.8
217.3
216.9
216.8
216.4
216.1
215.8
215.5
215.0
214.7
214.5
214.2
214.0
213.6
213.3
213.0
212.8
212.6
212.3
212.1
211.8
211.5
211.0
210.9
210.6
210.3
210.1
209.9
209.6
209.6
209.2
208.8
208.5
208.3
208.0
207.7
207.4
206.9
206.6
206.6
206.3
206.0
205.4
205.0
204.6
204.4
204.1
203.9
203.6
203.4
203.1
202.9
202.5
202.3
202.0
201.7
201.5
201.2
201.0
200.9
200.5
200.3
200.3
200.1
199.9
199.7
199.5
199.3
199.1
199.2
199.1
198.8
198.6
198.5
198.3
197.9
197.2
197.2
197.1
197.0

224.0
223.8
223.8
223.8
223.7
223.3
223.2
223.1
223.0
222.6
222.6
222.8
222.5
222.1
221.9
221.8
221.6
221.6
221.2
220.9
220.8
220.4
220.1
220.1
219.8
219.4
219.1
218.6
218.5
217.9
217.7
217.7
217.5
217.2
216.8
216.7
216.3
216.2
215.9
215.6
215.6
215.6
215.2
215.1
214.9
214.5
214.4
214.4
214.0
213.6
213.3
213.0
212.9
213.0
212.7
212.5
212.5
212.2
212.1
211.9
212.0
211.9
211.6
211.5
211.4
211.1
211.2
211.2
211.1
211.1
210.8
210.6
210.5
210.4
210.6
210.7
210.6
210.7
210.7
210.3
210.4
210.4
210.1
210.3
210.4
210.2
209.9
209.8
209.7
209.9

534.7
533.6
533.8
534.3
534.9
534.3
533.9
532.8
531.6
530.9
530.9
530.9
530.2
529.9
528.7
528.4
528.7
529.0
529.3
528.8
527.8
526.9
526.7
527.8
527.6
527.3
526.8
526.2
525.9
525.8
525.2
525.8
526.7
527.3
526.8
525.9
525.2
524.5
524.7
524.6
524.1
523.9
524.8
524.0
524.1
523.2
522.9
523.1
523.8
524.0
523.2
522.0
522.4
522.4
522.3
521.3
521.0
520.1
519.9
519.1
519.4
519.8
520.3
520.2
521.1
520.7
519.2
518.8
517.9
517.4
517.5
518.3
518.4
518.3
518.7
518.6
517.9
516.8
518.0
516.3
516.0
516.2
515.4
514.3
514.9
515.8
516.2
516.1
515.8
514.5

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

79.69
80.00
80.28
80.56
80.85
81.07
81.33
81.56
81.80
82.05
82.26
82.50
82.70
82.91
83.11
83.26
83.44
83.55
83.72
83.88
84.07
84.23
84.42
84.56
84.70
84.76
84.69
84.48
84.23
84.03
83.80
83.60
83.52
83.50
83.64
83.84
84.09
84.37
84.63
84.85
85.07
85.26
85.42
85.47
85.35
85.17
84.93
84.65
84.45
84.21
84.03
83.90
83.82
83.78
83.94
84.20
84.49
84.78
85.06
85.31
85.56
85.77
85.86
85.86
85.67
85.45
85.21
85.02
84.85
84.70
84.54
84.31
84.20
84.09
84.13
84.26
84.52
84.77
85.07
85.25
85.45
85.62
85.78
85.79
85.60
85.43
84.97
84.56
84.27
84.11

78.06
78.21
78.39
78.57
78.77
78.96
79.15
79.33
79.52
79.69
79.88
80.07
80.23
80.42
80.59
80.74
80.91
81.05
81.24
81.41
81.56
81.74
81.89
82.04
82.19
82.31
82.37
82.38
82.39
82.38
82.32
82.29
82.29
82.30
82.36
82.46
82.54
82.67
82.80
82.95
83.11
83.26
83.38
83.48
83.52
83.53
83.54
83.51
83.48
83.48
83.43
83.38
83.35
83.36
83.38
83.46
83.56
83.66
83.79
83.96
84.09
84.22
84.33
84.44
84.48
84.50
84.49
84.48
84.45
84.45
84.40
84.36
84.31
84.27
84.29
84.30
84.37
84.45
84.58
84.67
84.78
84.91
85.02
85.09
85.11
85.13
85.04
84.96
84.89
84.83

83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
82.
82.
82.
82.
82.
82.
82.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.

66
76
80
81
81
81
83
79
77
75
73
71
69
71
72
75
80
59
65
71
77
85
92
97
07
10
10
13
14
18
17
17
16
17
21
31
36
46
53
60
66
76
80
81
81
81
83
79
77
75
73
71
69
71
72
75
80
87
93
00
09
15
18
17
18
15
13
12
11
12
10
08
03
03
00
03
06
15
20
27
32
37
40
37
35
36
28
22
16
12

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

84.86
85.07
85.22
85.33
85.29
85.24
85.09
84.94
84.75
84.62
84.47
84.33
84.22
84.18
84.22
84.33
84.50
83.14
83.35
83.55
83.75
83.95
84.13
84.31
84.48
84.58
84.57
84.50
84.37
84.21
84.05
83.89
83.80
83.78
83.84
83.98
84.13
84.29
84.48
84.68
84.86
85.07
85.22
85.33
85.29
85.24
85.09
84.94
84.75
84.62
84.47
84.33
84.22
84.18
84.22
84.33
84.50
84.69
84.90
85.14
85.31
85.55
85.68
85.75
85.71
85.61
85.49
85.36
85.20
85.10
84.96
84.82
84.66
84.56
84.53
84.58
84.70
84.87
85.08
85.24
85.43
85.60
85.77
85.84
85.79
85.71
85.46
85.19
84.97
84.87

83.31
83.45
83.56
83.66
83.73
83.75
83.77
83.77
83.75
83.75
83.73
83.69
83.68
83.67
83.70
83.78
83.85
81.26
81.42
81.56
81.72
81.87
82.00
82.16
82.32
82.44
82.50
82.54
82.56
82.56
82.55
82.52
82.52
82.55
82.61
82.70
82.81
82.92
83.03
83.16
83.31
83.45
83.56
83.66
83.73
83.75
83.77
83.77
83.75
83.75
83.73
83.69
83.68
83.67
83.70
83.78
83.85
83.95
84.08
84.19
84.32
84.47
84.58
84.67
84.71
84.74
84.75
84.73
84.74
84.73
84.72
84.70
84.68
84.63
84.64
84.67
84.72
84.78
84.87
84.96
85.07
85.17
85.28
85.36
85.38
85.40
85.36
85.30
85.22
85.18

85.11
85.23
85.26
85.25
85.23
85.18
85.10
85.04
84.95
84.88
84.80
84.73
84.70
84.72
84.71
84.82
84.93
83.57
83.71
83.82
83.94
84.09
84.23
84.39
84.45
84.44
84.44
84.41
84.36
84.34
84.31
84.25
84.24
84.27
84.33
84.45
84.57
84.70
84.82
84.96
85.11
85.23
85.26
85.25
85.23
85.18
85.10
85.04
84.95
84.88
84.80
84.73
84.70
84.72
84.71
84.82
84.93
85.06
85.19
85.32
85.46
85.59
85.61
85.57
85.52
85.46
85.40
85.35
85.29
85.24
85.19
85.10
85.04
84.98
84.95
85.03
85.12
85.27
85.37
85.49
85.64
85.72
85.72
85.70
85.66
85.60
85.45
85.32
85.18
85.13
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356.0
357.0
358.0
359.0
360.0
361.0
362.0
363.0
364.0
365.0
366.0
367.0
368.0
369.0
370.0
371.0
372.0
373.0
374.0
375.0
376.0
377.0
378.0
379.0
380.0
381.0
382.0
383.0
384.0
385.0
386.0
387.0
388.0
389.0
390.0
391.0
392.0
393.0
394.0
395.0
396.0
397.0
398.0
399.0
400.0
401.0
402.0
403.0
404.0
405.0
406.0
407.0
408.0
409.0
410.0
411.0
412.0
413.0
414.0
415.0
416.0
417.0
418.0

Particulate calculation low

614.0
615.0
616.0
617.0
618.0
619.0
620.0
621.0
622.0
623.0
624.0
625.0
626.0
627.0
628.0
629.0
630.0
631.0
632.0
633.0
634.0
635.0
636.0
637.0
638.0
639.0
640.0
641.0
642.0
643.0
644.0
645.0
646.0
647.0
648.0
649.0
650.0
651.0
652.0
653.0
654.0
655.0
656.0
657.0
658.0
659.0
660.0
661.0
662.0
663.0
664.0
665.0
666.0
667.0
668.0
669.0
670.0
671.0
672.0
673.0
674.0
675.0
676.0

271.6
271.4
271.3
270.8
269.7
269.5
268.8
267.9
267.2
266.9
266.3
266.4
266.4
266.5
266.7
266.2
265.9
265.8
265.3
265.2
264.7
264.3
263.6
263.3
263.1
262.4
262.5
262.1
261.6
261.2
260.5
260.1
259.3
258.1
257.5
257.0
256.6
255.7
255.8
256.1
255.9
255.9
255.7
255.6
255.2
255.0
255.0
254.7
254.1
254.1
253.6
253.6
253.1
252.8
252.7
252.2
252.2
251.7
251.6
251.4
251.0
250.5
250.0

76.6
76.8
76.8
77.3
77.4
77.7
77.8
78.1
78.3
78.2
78.3
78.5
78.6
78.6
78.4
78.3
78.4
78.1
78.4
78.6
78.7
78.7
78.3
78.1
78.0
78.0
77.4
77.6
77.1
77.0
77.5
77.6
77.7
77.9
78.0
78.3
78.4
78.5
78.7
78.6
78.6
78.6
78.5
78.2
78.3
78.2
78.2
78.1
78.0
78.1
77.9
77.9
78.0
77.8
77.8
77.8
77.8
77.8
77.7
77.7
78.2
78.4
78.8

95.3
95.0
95.0
95.8
97.2
98.6
100.6
102.1
103.4
104.6
105.0
103.2
101.4
100.1
99.0
98.3
97.7
97.0
96.5
96.2
95.9
95.8
95.7
95.3
95.2
95.1
94.1
93.3
93.2
93.4
94.5
96.0
97.2
99.3
100.8
101.9
103.1
102.7
100.8
99.4
98.3
97.5
96.9
96.3
96.0
95.6
95.2
94.9
94.7
94.5
94.3
94.0
94.0
93.9
93.6
93.6
93.4
93.4
93.2
93.1
93.6
95.4
96.4

DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xls

299.6
299.2
299.1
298.1
298.6
298.1
298.2
298.1
297.5
297.0
297.1
296.6
296.4
296.3
295.8
295.4
294.7
294.6
293.6
293.4
292.9
292.6
292.3
291.7
291.2
291.0
289.9
289.3
288.7
288.1
286.9
287.2
286.6
286.8
286.8
286.3
285.8
285.2
284.6
284.6
284.5
283.6
283.8
283.5
283.0
282.6
282.3
281.8
281.5
280.9
280.6
280.4
279.9
279.5
278.8
278.6
278.1
277.4
277.2
276.6
275.6
275.7
274.9

388.4
388.9
389.5
389.7
390.1
390.5
390.7
390.6
390.5
390.5
390.7
390.5
390.3
390.3
390.4
390.5
390.7
391.0
391.1
391.2
390.6
390.2
389.7
389.3
388.8
388.5
388.0
387.6
387.3
386.9
386.2
385.8
385.1
384.5
384.2
383.8
383.5
383.2
382.4
382.1
381.6
380.9
380.3
379.7
379.1
378.6
378.4
378.3
378.2
378.1
378.6
378.9
379.0
379.1
379.2
379.2
379.1
379.1
379.0
378.9
378.8
378.8
378.7

197.0
196.9
196.8
195.8
196.0
196.0
195.9
195.8
195.8
195.6
195.6
195.5
195.3
195.0
195.0
195.0
194.9
194.7
194.3
194.2
194.0
193.8
193.7
193.5
193.3
193.2
192.6
191.7
191.9
191.4
190.8
190.7
190.5
190.2
190.1
190.0
189.8
189.8
189.4
189.2
189.1
188.9
188.7
188.5
188.4
188.2
188.0
187.7
187.4
187.2
187.0
186.8
186.5
186.3
185.9
185.7
185.5
185.1
184.9
184.6
184.1
183.9
183.5

210.0
210.0
210.2
210.0
209.7
209.6
209.7
209.8
209.7
209.7
209.7
209.7
209.4
209.5
209.2
209.2
209.1
208.9
208.8
208.9
208.8
208.5
208.4
208.2
208.2
207.9
207.7
207.3
207.2
207.0
206.6
206.6
206.0
205.8
205.6
205.4
205.1
204.9
204.5
204.5
204.2
203.8
203.7
203.4
203.1
202.8
202.6
202.2
202.1
201.8
201.5
201.3
201.0
200.7
200.5
200.2
199.8
199.6
199.3
199.2
198.8
198.9
198.4

514.5
512.9
513.3
514.0
513.8
512.6
511.3
510.6
509.7
509.8
508.9
509.1
509.2
508.0
507.2
506.6
506.0
505.3
505.1
504.8
504.4
504.0
502.7
502.2
501.4
500.9
501.6
502.2
501.9
501.9
502.0
501.7
500.9
498.9
497.7
496.7
495.8
494.4
494.8
494.3
492.8
491.8
490.7
489.8
489.0
487.8
487.0
486.4
485.9
485.1
484.5
483.9
483.3
483.3
482.5
482.0
482.1
481.4
481.2
481.4
482.1
483.0
482.6

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

83.97
83.87
83.82
83.74
83.82
84.08
84.43
84.74
85.08
85.42
85.75
86.06
86.29
86.30
86.21
86.07
85.90
85.73
85.56
85.34
85.17
85.01
84.91
84.78
84.68
84.58
84.48
84.00
83.69
83.48
83.45
83.57
83.78
84.11
84.44
84.76
85.11
85.41
85.67
85.80
85.79
85.70
85.59
85.44
85.26
85.13
84.96
84.85
84.70
84.58
84.47
84.36
84.27
84.17
84.12
84.03
83.98
83.90
83.85
83.79
83.78
83.86
84.03

84.80
84.73
84.67
84.65
84.65
84.71
84.79
84.89
85.03
85.18
85.33
85.50
85.62
85.73
85.74
85.76
85.79
85.76
85.74
85.72
85.67
85.64
85.59
85.56
85.51
85.46
85.40
85.29
85.17
85.08
85.02
85.01
85.04
85.08
85.17
85.28
85.42
85.55
85.66
85.75
85.81
85.81
85.81
85.79
85.77
85.74
85.71
85.66
85.63
85.57
85.52
85.46
85.44
85.36
85.31
85.25
85.22
85.14
85.10
85.05
85.02
85.03
85.05

84.08
84.03
84.01
83.98
83.97
84.02
84.08
84.12
84.23
84.29
84.41
84.46
84.50
84.54
84.54
84.57
84.57
84.58
84.61
84.58
84.58
84.57
84.55
84.53
84.52
84.49
84.47
84.39
84.27
84.21
84.13
84.14
84.11
84.15
84.19
84.26
84.34
84.41
84.44
84.48
84.45
84.46
84.47
84.44
84.46
84.44
84.44
84.39
84.38
84.35
84.32
84.30
84.25
84.26
84.22
84.17
84.16
84.13
84.09
84.05
84.02
84.02
84.00

0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

84.70
84.58
84.49
84.42
84.42
84.54
84.73
84.93
85.18
85.45
85.71
85.96
86.19
86.30
86.31
86.26
86.20
86.08
85.98
85.85
85.73
85.60
85.49
85.42
85.31
85.20
85.11
84.83
84.55
84.36
84.26
84.28
84.36
84.53
84.73
84.97
85.23
85.47
85.71
85.82
85.87
85.87
85.81
85.72
85.62
85.56
85.42
85.33
85.24
85.14
85.03
84.95
84.86
84.76
84.67
84.59
84.55
84.45
84.41
84.33
84.29
84.30
84.40

85.16
85.12
85.07
85.06
85.05
85.09
85.16
85.24
85.33
85.46
85.59
85.74
85.87
85.97
85.99
86.03
86.03
86.04
86.05
86.03
86.00
86.00
85.97
85.93
85.91
85.89
85.85
85.77
85.65
85.57
85.48
85.47
85.48
85.52
85.59
85.70
85.80
85.90
86.01
86.09
86.13
86.15
86.14
86.16
86.16
86.14
86.11
86.08
86.06
86.02
85.98
85.97
85.92
85.86
85.84
85.80
85.77
85.74
85.70
85.64
85.60
85.59
85.59

85.04
85.00
84.94
84.92
84.93
85.00
85.15
85.29
85.44
85.63
85.81
85.91
85.92
85.92
85.91
85.90
85.88
85.85
85.80
85.77
85.73
85.68
85.63
85.59
85.53
85.48
85.42
85.23
85.09
84.98
84.90
84.92
84.96
85.09
85.20
85.34
85.51
85.64
85.66
85.66
85.64
85.61
85.62
85.58
85.55
85.49
85.46
85.42
85.37
85.32
85.30
85.22
85.19
85.13
85.06
85.03
84.96
84.89
84.88
84.82
84.77
84.80
84.83
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Pre-burn data

Average OS.93| ######H# | ##HHH## | HHH#HH#H

Elapsed Weight Flue Catalyst Catalyst Catalyst Unit Unit Load
Time| Raw data row| Remaining Gas Down Center|up in out in
min Ibs °F °F °F °F °F °F °F
0.00 6.00 0.1 62.5 #HHH#HHBHH HHBHHBHH HHAH#HHEH 63.06 63.05 63.19
1.0 7.0 0.1 62.6 HH#H#HHHHE HHAHHHBH HHRHHHH 63.07 63.06 63.19
2.0 8.0 0.1 62.6 HHE#HHHHE #HHEHBHBH HEHBLHHH 63.06 63.05 63.18
3.0 9.0 0.1 62.7 HH#HHHHE #HHAHBHLH HHHBHHH 63.09 63.04 63.17
4.0 10.0 0.1 62.8 #H#H#H#HHH #HHAHHHBH HHHHHHH 63.12 63.02 63.17
5.0 11.0 0.1 62.8 #HH#H#HHHY HHAHHHHH HHHHHHH 63.13 63.04 63.20
6.0 12.0 0.1 62.8 #HH#H#HHHY HHHHHH#H HHAEHH#HHH 63.15 63.03 63.17
7.0 13.0 0.1 62.9 #HH#H#HHHAY H#HHHHHH#H HHHH#HHH 63.19 63.04 63.18
8.0 14.0 0.1 62.9 #HE#HHHH #HHEHBHLH HEHBLHHH 63.20 63.05 63.19
9.0 15.0 0.1 63.1 #H###HHH #HHAHBHBH HHHBHHH 63.24 63.05 63.17
10.0 16.0 0.1 63.2 #HH#H#HHHH #HHAHHHBH HHBHHHH 63.26 63.05 63.16
11.0 17.0 0.1 63.3 #HH#HH#BHHE HHEBHHHH HHAHHHHEH 63.33 63.07 63.20
12.0 18.0 0.1 63.4 #HHHHBHHE HHBHHBHH HHAHHHHEH 63.33 63.06 63.18
13.0 19.0 0.1 63.5 #HHH#HHBHH HHBHHBHH HHAH#HHH 63.36 63.04 63.19
20.0 0.0 63.6 #HHE#H#HHH #HHEHBHLH HEHBLHHH 63.41 63.07 63.21
21.0 0.0 63.7 #HH#HHHHE #HHAHBHBH HHHBHHH 63.45 63.08 63.22
22.0 0.0 63.9 #HH#H#HHHHE #HHAHHHBH HHHHHHH 63.49 63.09 63.23

23.0 0.0 64.1 H#HH#H#HHHHY #HHAHHHBH HHEHHBHHH 63.52 63.10 63.21

24.0 0.0 64.3 H#HH#HHHHY HHAHHHH#H HHEHH#HHH 63.57 63.09 63.21
25.0 0.0 64.5 #HHHHBHHE HHBHHBHH HHAHH#HHH 63.59 63.10 63.22
26.0 0.0 64.6 #HHE#HH#HHH #HHEHBHLH HEHBLHHH 63.65 63.14 63.23
27.0 0.0 64.8 ###H#HHH #HHAHBHLH HHHBHHH 63.68 63.14 63.26
28.0 0.0 64.9 #HH##H#HHH #HHAHHHBH HHRHHHH 63.74 63.15 63.27
29.0 0.0 5.1 #H#H#HH#BH#H HHBHHHH HHAHHHHEH 63.80 63.18 63.27
30.0 0.0 65.2 #HHHHBHH HHBHHBHH HHAH#HHEH 63.82 63.17 63.27
31.0 0.0 65.4 #HHHHBHHE HHBHHBHH HHAH#HHH 63.85 63.18 63.30
32.0 0.0 65.6 #H###H#HH #HHEHBHLH HEHBLHHH 63.93 63.19 63.30
33.0 0.0 65.8 ####H#HH #HHAHBHLH HHHHHHH 63.97 63.23 63.30
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
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34.0
35.0
36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.9
0.8
4.8
9.5
10.6
10.5
10.6
10.6
10.5
10.6
10.6
10.6
10.6
10.6
10.5
12.4
10.6

66.0
66.2
66.5
66.8
67.1
67.5
67.6
67.6
67.5
67.2
67.0
66.8
66.4
66.7
67.1
67.4
67.8
68.0
68.2
68.4
68.6
68.7
68.9
69.1
69.0
68.8
68.5
68.1
67.8
67.8
67.5
67.3
67.2
67.2
67.1
67.0
66.7

HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBEHHAH
HEHBHHH
HEHBHHEH

HEHBHHEH
HEHBHHH
HEHBHHH
HEHBHHH
HEHBHHAH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHAH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHAH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHEH
HEHHHHH
HEHBHHAH
HEHBHHEH
HEHBHHEH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHAH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHEH
HEHBHHH
HEHBHHAH
HEHBHHH
HEHBHHEH

HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHAH
HEHHHHAH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHAH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHAH
HEHHHHH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHAH
HEHHHHH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHAH
HEHHHHAH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHEH
HEHHHHAH
HEHHHHAH
HEHHHHEH
HEHHHHEH

64.01
64.04
64.11
64.17
64.19
64.22
64.28
64.30
64.32
64.35
64.39
64.42
64.48
64.48
64.51
64.53
64.57
64.62
64.66
64.69
64.74
64.78
64.80
64.82
64.87
64.90
64.94
64.97
64.99
65.02
65.05
65.08
65.10
65.11
65.14
65.14
65.18

63.24
63.24
63.25
63.29
63.31
63.30
63.36
63.36
63.38
63.39
63.42
63.43
63.47
63.46
63.48
63.49
63.51
63.50
63.55
63.54
63.59
63.59
63.62
63.63
63.68
63.72
63.76
63.76
63.78
63.79
63.80
63.84
63.87
63.83
63.87
63.88
63.90

63.31
63.31
63.34
63.37
63.37
63.39
63.40
63.40
63.41
63.46
63.46
63.45
63.45
63.49
63.51
63.49
63.52
63.52
63.53
63.56
63.55
63.56
63.60
63.59
63.62
63.62
63.63
63.64
63.65
63.67
63.65
63.71
63.71
63.72
63.73
63.75
63.77

Pre-test



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
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72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0
91.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0
99.0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0

Pre-test



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
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110.0
111.0
112.0
113.0
114.0
115.0
116.0
117.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0
140.0
141.0
142.0
143.0
144.0
145.0

Pre-test



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Load (load) (load) delta

out Total Qload Total corr [Tavg(load) [Tavg(unit) c: M Cp Heat stored
°F L L/min (L) (oF) (oF) (Ib/gal) (Ib/min) (Btu/lb oF) |(Btu)
62.92 62.88 23.35 62.8807259 -0.28 63.0529785 8.32815445 0 1.00140096 0
62.94 62.91 14.19 62.9081802 -0.25 63.0652905 8.32815708 0.06050928 1.00140088 #VALUE!
62.98 62.91 -14.54 62.9147987 -0.20 63.0575295 8.32816704 0.01458717 1.00140069 #VALUE!
63.02 62.91 -14.77 62.9090691 -0.14 63.0665531 8.32818165 -0.012628 1.00140049 #VALUE!
63.07 62.94 16.05 62.9419441 -0.10 63.0708714 8.32817619 0.0724565 1.00140036 #VALUE!
63.12 62.98 -13.93 62.982254 -0.07 63.0842724 8.32814908 0.08884302 1.00140026 #VALUE!
63.20 63.00 11.90 63.0008507 0.02 63.090704 8.3281739 0.04098713 1.00139992 #VALUE!
63.25 63.04 8.14 63.0381165 0.07 63.1184273 8.32816699 0.08213382 1.00139974 #VALUE!
63.33 63.07 -23.43 63.0662842 0.14 63.1290017 8.32815372 0.06208161 1.00139953 #VALUE!
63.38 63.08 9.08 63.0840874 0.21 63.1425267 8.32817402 0.03923825 1.00139927 #VALUE!
63.45 63.12 -13.85 63.1197319 0.29 63.1517105 8.32818966 0.07856048 1.00139898 #VALUE!
63.52 63.16 16.57 63.1571312 0.33 63.1976757 8.32814996 0.08242806 1.00139886 #VALUE!
63.61 63.20 -9.88 63.2003136 0.43 63.1942348 8.32816639 0.09517401 1.0013985 #VALUE!
63.69 63.24 -7.23 63.2355843 0.50 63.1997471 8.32815425 0.07773662 1.00139825 #VALUE!
63.79 63.28 17.91 63.2846527 0.58 63.2403584 8.32813004 0.10814675 1.00139798 #VALUE!
63.86 63.32 22.24 63.3234024 0.64 63.2628613 8.32811832 0.08540434 1.00139778 #VALUE!
63.96 63.35 16.73 63.3503761 0.73 63.288805 8.32811424 0.05945003 1.00139745 #VALUE!
64.05 63.41 13.41 63.4138641 0.84 63.3086968 8.32813505 0.13992755 1.00139707 #VALUE!
64.13 63.44 8.09 63.4418564 0.92 63.3326359 8.32813417 0.06169503 1.00139681 #VALUE!
64.22 63.50 18.38 63.495079 1.00 63.3485737 8.32811992 0.11730261 1.00139651 #VALUE!
64.32 63.55 21.47 63.5540009 1.09 63.3927689 8.32810809 0.12986387 1.0013962 #VALUE!
64.41 63.59 -16.95 63.5898323 1.14 63.4118157 8.32807723 0.07897241 1.00139601 #VALUE!
64.50 63.65 21.62 63.6468277 1.23 63.4472046 8.32806728 0.12561786 1.00139571 #VALUE!
64.61 63.69 -10.61 63.6919937 1.34 63.4884377 8.3280669 0.09954586 1.00139532 #VALUE!
64.69 63.74 -18.73 63.7408829 1.42 63.4913884 8.328064 0.1077518 1.00139505 #VALUE!
64.78 63.78 -18.45 63.7773895 1.48 63.5148869 8.32803896 0.08046055 1.00139483 #VALUE!
64.87 63.81 21.32 63.8118095 1.57 63.5610275 8.32803498 0.07586168 1.00139454 #VALUE!
64.96 63.88 16.60 63.8829727 1.66 63.600462 8.32802998 0.15684369 1.00139422 #VALUE!
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

65.07
65.16
65.25
65.37
65.40
65.49
65.55
65.61
65.66
65.70
65.73
65.80
65.84
65.87
65.91
65.98
66.06
66.10
66.18
66.25
66.29
66.37
66.46
66.51
66.56
66.63
66.65
66.71
66.73
66.74
66.79
66.82
66.84
66.85
66.90
66.92
66.94
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63.93
63.98
64.03
64.12
64.16
64.20
64.22
64.28
64.30
64.33
64.36
64.37
64.43
64.45
64.46
64.48
64.53
64.55
64.59
64.65
64.67
64.71
64.74
64.81
64.84
64.87
64.89
64.89
64.94
64.96
64.97
65.00
65.02
65.04
65.04
65.07
65.08

22.64
-4.82
-20.28
18.42
-8.86
-22.09
-16.43
10.34
-15.70
-8.31
-8.93
27.76
26.02
20.31
25.75
13.12
23.73
1.01
-20.23
-22.35
9.67
13.91
12.90
-16.41
26.26
26.00
-8.45
10.97
-15.48
-3.92
-3.45
29.03
-11.73
22.64
-14.27
24.67
15.14

63.9281616
63.97509
64.0336685
64.1161652
64.1573257
64.1957855
64.2174988
64.2810822
64.3042984
64.3348465
64.3620682
64.3745956
64.4287491
64.4463425
64.462822
64.4846191
64.5275116
64.553894
64.5911255
64.6528091
64.6702957
64.7106857
64.7388687
64.8124466
64.836731
64.8667831
64.8888779
64.8913116
64.9353333
64.9636383
64.9700851
65.0008087
65.0163269
65.0357208
65.0400085
65.0694046
65.0845413

1.76
1.85
1.91
2.00
2.03
2.10
2.15
2.21
224
224
2.28
2.34
2.38
2.38
2.40
2.49
2.54
2.57
2.65
2.69
2.74
2.80
2.85
2.9
2.93
3.00
3.02
3.07
3.08
3.07
3.14
3.11
3.13
3.13
3.17
3.17
3.17

63.6244144
63.6405945
63.6782246
63.7291317
63.7490979

63.760416
63.8184948
63.8284588
63.8494778
63.8687592
63.9046917
63.9259339
63.9740162
63.9692898
63.9950466
64.0118637
64.0410862
64.0594101
64.1032525
64.1142674
64.1636315
64.1847077
64.2073746
64.2221222
64.2739506
64.3061886
64.3520565
64.3638096
64.3842316
64.4056893
64.4216194
64.4600907
64.4809533
64.4738598
64.5037384
64.5085373
64.5402318

8.32802134
8.32802011
8.32799322
8.32795649
8.32795683
8.32793333

8.3279258
8.32792616

8.3279092
8.32786392
8.32786211
8.32786737
8.32786435
8.32782721
8.32780424
8.32782729
8.32779661
8.32778977
8.32778306
8.32774915
8.32775508
8.32774481
8.32769956
8.32771296

8.3276799
8.32767806
8.32766743
8.32766538
8.32764498
8.32762802
8.32764408
8.32757897
8.32758236
8.32757569
8.32756075
8.32754295
8.32751185

0.09959634
0.10343019
0.12910701
0.18182273
0.09071774
0.0847654
0.04785611
0.14013781
0.0511685
0.06732801
0.05999663
0.02761039
0.11935431
0.03877585
0.03632082
0.04804081
0.09453507
0.05814681
0.08205823
0.13595065
0.03854047
0.08901956
0.06211533
0.16216569
0.05352282
0.06623483
0.04869694
0.00536387
0.09702383
0.06238422
0.01420875
0.06771481
0.03420211
0.04274416
0.00945009
0.064789
0.03336129
#VALUE!

1.00139388
1.00139356
1.00139335
1.00139304
1.00139293
1.00139268
1.00139252

1.0013923
1.00139218
1.00139218
1.00139207
1.00139183
1.00139169
1.00139171
1.00139163
1.00139131
1.00139115
1.00139103
1.00139076
1.00139064
1.00139045
1.00139024
1.00139006
1.00138984
1.00138977
1.00138953
1.00138947
1.00138929
1.00138927

1.0013893
1.00138907
1.00138916
1.00138908
1.00138908
1.00138895
1.00138895
1.00138895

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!

Pre-test



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

91 of 312 Pre-test



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

92 of 312 Pre-test



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Box Car
Qexchanger |Qout(i) Qout(i) avg |Qout/h (avg) [Qout/h (i) Target 1 hr
(Btu) (Btu) (Btu) (Btu/h)(avg) |[(Btu/h)(i) (Btu/h)avg [Heat draw
0 0 0

-0.0152232 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0

-0.0028771 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.00179273 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
-0.0074123 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
-0.0065114  #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.00098171  #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.00603444 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.00845265 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.00824628 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.02299545 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.02695324 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0
0.04095627 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0 #VALUE!
0.03910707 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0 #VALUE!
0.06265809 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0 #VALUE!
0.05453415 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0 #VALUE!
0.04349094 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0 #VALUE!
0.11793482 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.05658478 #VALUE! #VALUE! #VALUE! #VALUE! n.a 0 #VALUE!
0.11765418 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.14179591 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.09048149 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!

0.1549391 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.13385786 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.15311173  #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.11959622 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.11900607 #VALUE! #VALUE! #VALUE! #VALUE! n.a 1  #VALUE!
0.26037779 #VALUE! #VALUE! #VALUE! #VALUE! n.a 2 #VALUE!
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0.17522516
0.19138714
0.24679445
0.36353038
0.18431153
0.1783011
0.10285246
0.30996595
0.1149538
0.15120537
0.13678441
0.06480814
0.28484946
0.09235857
0.08737014
0.11992815
0.24041167
0.14991792
0.21796342
0.36568488
0.10578238
0.24975152
0.17747495
0.47326669
0.15725818
0.19929964
0.14730316
0.01650554
0.29920499
0.19185925
0.04463493
0.2109273
0.1073401
0.13414034
0.02999795
0.20579078
0.10588248
#VALUE!
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#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!

n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a
n.a

#VALUE!

R e JITEE K G G o BN G N, T o JPE G QU G g, R QR QU G N, T QR G G Gt G G |\, T oo JPSE G QU G N, R QR QU G N, S G G |

#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
#VALUE!
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

Description du test

Test standard
Run #

Date
Technicien
Project #

Description de l'unité

Manufacturier

Modele

Combustion system
Appliance type

Firebox volume
Appliance weight empty
Appliance weight full

97 of 312

EPA

1

30-04-2019

M.M

PI 20194

JOTUL

F45 V2

Non-Cat

WOOD STOVE

2.37

n.a

OPTION

cu ft.
Ibs
Ibs

Pre-test
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DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

VERSION: 2.4
Manufacturer: JOTUL Appliance Type: Non-Cat
Model: F45 V2
Temp. Units F
Run: 1 Weight Units Ib
Project #: PI 20194
Test Duration (min): 418.00
Fuel Data
#REF!
Wood Moisture (% wet): 16.57 HHV 20,207 kJ/kg
Load Weight (Ib wet): 27.08 %C 50
Burn Rate (dry kg/h): 1.47 %H 7
Total Particulate Emissions: 5.92 g %0 44
%Ash 0
Averages 0.38 7.58 0.00 430.85 | 73.89
Temp. (F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) CO CO, | 0, Gas Temp
0.00 27.08 0.85 4.23 0.00 353.84 73.9
1.00 26.53 0.34 1.88 0.00 384.66 73.7
2.00 26.31 0.62 3.68 0.00 452.05 73.7
3.00 26.12 0.72 6.29 0.00 520.14 73.7
4.00 25.93 0.47 9.09 0.00 498.59 73.2
5.00 25.73 0.60 7.72 0.00 525.81 73.8
6.00 25.42 0.32 9.62 0.00 542.91 73.9
7.00 25.24 0.26 11.17 0.00 532.46 74.1
8.00 25.13 0.22 10.02 0.00 511.50 73.8
9.00 24.93 0.30 8.50 0.00 491.92 73.6
10.00 24.82 0.44 7.36 0.00 490.27 73.9
11.00 24.62 0.45 7.49 0.00 485.50 73.3
12.00 24.52 0.38 7.79 0.00 467.26 73.6
13.00 24.43 0.50 6.67 0.00 450.72 73.4
14.00 24.33 0.57 6.03 0.00 440.44 73.6
15.00 24.24 0.61 5.81 0.00 436.05 73.5
16.00 24.02 0.58 5.98 0.00 430.75 73.5
17.00 23.92 0.59 5.89 0.00 429.88 73.4
18.00 23.82 0.56 6.08 0.00 426.55 73.5
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19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00

23.72
23.63
23.44
23.34
23.22
23.12
23.03
22.83
22.64
22.54
22.32
22.23
22.03
21.84
21.63
21.43
21.24
21.14
20.83
20.73
20.44
20.35
20.13
19.93
19.74
19.65
19.45
19.24
19.08
18.94
18.75
18.63
18.40
18.24
18.05
17.84
17.74
17.54

0.53
0.54
0.53
0.50
0.48
0.47
0.44
0.43
0.36
0.32
0.22
0.17
0.13
0.10
0.09
0.10
0.09
0.08
0.07
0.08
0.08
0.08
0.09
0.09
0.10
0.10
0.11
0.11
0.11
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.08

6.09
6.09
6.17
6.27
6.39
6.50
6.67
6.90
7.71
8.43
9.31
9.77
10.03
10.36
10.92
12.18
12.19
12.06
12.01
11.71
11.57
11.38
11.19
11.02
10.94
10.83
10.73
10.61
10.58
10.63
10.61
10.67
10.67
10.71
10.69
10.68
10.64
10.69

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

424.96
425.17
424.52
425.44
427.76
430.15
433.39
443.91
457.72
473.75
487.49
495.97
505.57
518.33
537.69
546.07
552.62
554.28
555.75
555.81
552.60
551.18
550.06
548.66
547.69
546.44
544.82
544.69
546.16
545.64
546.97
546.58
548.09
548.23
548.25
548.33
548.39
549.49

73.8
72.8
72.8
72.9
72.7
73.0
72.9
73.0
72.9
72.9
73.0
72.8
73.0
72.9
73.2
73.2
73.3
73.1
73.4
73.6
73.9
74.4
74.6
73.9
73.9
74.4
74.2
74.0
74.1
74.4
74.3
74.1
74.1
74.4
74.4
73.8
74.0
74.1

DataB415 low
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57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00

17.35
17.25
17.04
16.84
16.74
16.55
16.45
16.24
16.14
15.95
15.76
15.56
15.44
15.25
15.15
14.95
14.74
14.64
14.45
14.35
14.16
13.96
13.85
13.65
13.55
13.36
13.26
13.05
12.95
12.76
12.56
12.42
12.25
12.16
11.96
11.86
11.67
11.55

0.08
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.09
0.09
0.09
0.10
0.10
0.10
0.11
0.11
0.12
0.12
0.12
0.12
0.12
0.12
0.12

10.71
10.66
10.66
10.69
10.78
10.79
10.78
10.74
10.76
10.78
10.86
10.91
10.94
10.99
11.04
11.09

11.
11.
11.
.16
.16
11.
11.

11
11

11
14
16

17
12

11.07
11.04
11.07

11.

12

11.20
11.27
11.30
11.32
11.37
11.35
11.37
11.37
11.37
11.34
11.39

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

549.33
549.13
549.21
550.65
551.19
551.05
551.25
550.69
551.63
552.17
552.81
553.51
553.34
553.71
554.61
554.91
554.68
555.54
555.55
553.97
554.22
553.86
552.88
552.78
552.26
551.48
552.14
552.32
553.48
553.56
554.89
555.32
555.20
554.99
555.48
554.85
555.38
555.80

73.9
74.0
74.1
74.0
73.9
73.7
73.8
73.9
73.9
73.7
73.9
73.8
73.9
73.8
73.8
73.8
73.9
73.8
73.9
73.9
73.9
73.8
73.8
74.0
73.9
73.8
74.0
73.9
74.1
74.0
74.1
74.1
74.1
73.9
74.2
74.2
73.5
73.4
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95.00

96.00

97.00

98.00

99.00
100.00
101.00
102.00
103.00
104.00
105.00
106.00
107.00
108.00
109.00
110.00
111.00
112.00
113.00
114.00
115.00
116.00
117.00
118.00
119.00
120.00
121.00
122.00
123.00
124.00
125.00
126.00
127.00
128.00
129.00
130.00
131.00
132.00

11.36
11.26
11.06
10.85
10.66
10.56
10.46
10.27
10.17
9.96
9.76
9.66
9.47
9.26
9.16
8.96
8.77
8.67
8.55
8.26
8.17
8.07
7.97
7.78
7.66
7.56
7.47
7.29
7.18
7.08
6.96
6.86
6.67
6.57
6.53
6.47
6.38
6.28

0.13
0.13
0.12
0.14
0.13
0.13
0.14
0.14
0.15
0.17
0.18
0.20
0.20
0.21
0.21
0.20
0.18
0.13
0.08
0.14
0.16
0.08
0.09
0.13
0.15
0.15
0.17
0.18
0.19
0.21
0.20
0.21
0.20
0.14
0.07
0.06
0.07
0.07

11.40
11.42
11.47
11.52
11.67
11.78
11.88
11.98
12.13
12.33
12.52
12.75
13.15
13.18
12.99
13.05
13.03
12.52
12.06
11.76
11.58
11.66
11.47
10.94
10.69
10.64
10.69
10.74
10.81
10.89
10.96
10.87
10.56

9.93

9.69

9.39

9.14

8.90

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

556.50
557.63
559.86
561.38
562.84
566.26
568.11
570.63
575.77
579.24
586.05
590.33
594.41
594.36
595.14
594.97
593.37
589.79
583.62
580.56
580.62
579.23
572.20
565.86
561.47
559.53
557.88
555.51
555.20
554.19
553.62
549.92
543.48
542.08
537.16
531.38
525.03
518.57

73.3
73.3
72.8
72.7
72.6
72.9
73.2
73.2
73.6
73.1
73.8
74.1
74.4
74.8
74.7
74.8
74.4
74.9
74.8
74.6
74.1
74.5
74.6
74.7
74.6
74.8
74.9
75.0
74.8
74.1
74.4
74.2
74.8
74.6
74.6
74.8
74.2
74.4

DataB415 low
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133.00
134.00
135.00
136.00
137.00
138.00
139.00
140.00
141.00
142.00
143.00
144.00
145.00
146.00
147.00
148.00
149.00
150.00
151.00
152.00
153.00
154.00
155.00
156.00
157.00
158.00
159.00
160.00
161.00
162.00
163.00
164.00
165.00
166.00
167.00
168.00
169.00
170.00

6.16
6.16
6.07
6.07
5.97
5.87
5.78
5.77
5.68
5.68
5.68
5.58
5.58
5.58
5.48
5.48
5.48
5.36
5.37
5.36
5.27
5.27
5.27
5.17
5.17
5.17
5.07
5.07
5.07
5.07
4.97
4.97
4.97
4.97
4.97
4.88
4.88
4.81

0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.10
0.13
0.16
0.19
0.21
0.22
0.23
0.23
0.25
0.25
0.28
0.29
0.30
0.31
0.33
0.33
0.36
0.38
0.40
0.42
0.44
0.46
0.47
0.49
0.50
0.50
0.50
0.51
0.53
0.57

8.37
7.96
7.82
7.81
7.82
7.88
7.94
7.97
7.73
7.26
6.84
6.61
6.53
6.43
6.38
6.20
6.14
6.10
6.01
5.97
5.94
5.94
5.91
5.88
5.85
5.83
5.79
5.78
5.78
5.75
5.73
5.72
5.68
5.65
5.63
5.63
5.65
5.63

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

510.20
503.65
499.77
497.34
495.58
494.32
491.94
489.19
483.16
473.82
467.10
460.28
455.14
450.73
445.84
440.33
435.77
431.89
427.12
424.34
420.30
416.59
413.24
409.87
406.58
403.73
400.17
396.78
394.35
391.52
388.01
386.17
383.31
380.94
379.71
377.53
374.74
372.50

73.8
73.9
74.2
74.3
74.2
74.2
74.3
74.6
74.2
74.8
74.3
74.6
74.5
74.3
74.4
74.2
74.2
74.1
74.0
73.6
73.5
73.4
73.5
73.3
73.9
73.7
74.0
74.1
74.0
73.5
73.7
73.5
73.2
73.2
73.2
73.6
73.5
73.2

DataB415 low



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs
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171.00
172.00
173.00
174.00
175.00
176.00
177.00
178.00
179.00
180.00
181.00
182.00
183.00
184.00
185.00
186.00
187.00
188.00
189.00
190.00
191.00
192.00
193.00
194.00
195.00
196.00
197.00
198.00
199.00
200.00
201.00
202.00
203.00
204.00
205.00
206.00
207.00
208.00

4.78
4.78
4.78
4.68
4.68
4.68
4.68
4.68
4.56
4.56
4.47
4.47
4.47
4.47
4.37
4.37
4.37
4.37
4.27
4.27
4.27
4.18
4.18
4.17
4.18
4.18
4.08
4.08
4.08
3.98
3.98
3.98
3.93
3.88
3.88
3.88
3.88
3.88

0.57
0.56
0.56
0.56
0.56
0.58
0.60
0.65
0.66
0.66
0.66
0.64
0.66
0.64
0.62
0.61
0.60
0.60
0.60
0.63
0.64
0.64
0.64
0.64
0.65
0.65
0.65
0.65
0.65
0.66
0.67
0.65
0.65
0.66
0.67
0.67
0.68
0.69

5.65
5.65
5.65
5.65
5.63
5.62
5.59
5.57
5.55
5.50
5.49
5.50
5.49
5.47
5.49
5.50
5.49
5.50
5.50
5.50
5.50
5.50
5.49
5.48
5.48
5.47
5.45
5.47
5.45
5.45
5.45
5.40
5.40
5.40
5.42
5.45
5.42
5.42

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

371.36
370.03
368.62
366.51
364.86
363.16
362.02
360.01
358.79
356.87
356.15
354.38
352.46
350.98
350.11
349.11
347.92
347.27
345.63
345.32
344.71
343.73
343.46
342.75
341.30
341.13
340.10
338.73
338.12
337.53
336.29
335.26
334.61
333.83
333.30
332.63
332.09
331.71

73.2
73.1
73.3
73.1
73.3
73.4
73.4
73.5
73.8
73.7
73.4
73.7
73.3
73.6
73.7
73.8
73.7
73.4
73.5
73.5
73.5
73.5
73.6
73.6
73.4
73.9
73.6
73.7
73.3
73.4
73.4
73.6
73.5
73.5
73.4
73.5
73.5
73.5

DataB415 low
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209.00
210.00
211.00
212.00
213.00
214.00
215.00
216.00
217.00
218.00
219.00
220.00
221.00
222.00
223.00
224.00
225.00
226.00
227.00
228.00
229.00
230.00
231.00
232.00
233.00
234.00
235.00
236.00
237.00
238.00
239.00
240.00
241.00
242.00
243.00
244.00
245.00
246.00

3.77
3.77
3.77
3.77
3.67
3.67
3.67
3.57
3.67
3.57
3.57
3.48
3.57
3.47
3.48
3.48
3.47
3.47
3.38
3.38
3.38
3.28
3.38
3.28
3.28
3.28
3.28
3.18
3.18
3.18
3.18
3.18
3.07
3.07
3.07
2.97
3.07
2.97

0.69
0.69
0.70
0.71
0.71
0.72
0.72
0.70
0.69
0.69
0.69
0.57
0.60
0.67
0.67
0.66
0.65
0.65
0.64
0.65
0.65
0.64
0.64
0.64
0.65
0.65
0.64
0.63
0.64
0.65
0.65
0.65
0.65
0.64
0.64
0.65
0.65
0.65

5.40
5.40
5.39
5.38
5.37
5.35
5.37
5.37
5.38
5.39
5.37
4.88
4.80
4.71
4.70
4.71
4.70
4.68
4.67
4.70
4.68
4.68
4.68
4.69
4.72
4.70
4.69
4.67
4.70
4.70
4.73
4.73
4.76
4.73
4.72
4.75
4.77
4.78

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

331.67
330.06
329.94
330.21
329.46
328.24
328.54
328.08
327.16
326.74
325.20
323.29
321.25
319.59
317.65
316.42
314.85
313.68
312.51
311.64
310.24
310.06
308.30
307.75
307.08
305.89
305.54
304.78
304.46
303.83
303.17
303.27
302.14
301.94
301.08
300.32
299.95
298.96

73.4
73.6
73.7
73.4
73.3
73.2
73.0
73.2
73.2
73.2
73.2
73.3
73.4
73.6
73.4
73.6
73.3
73.4
73.1
73.4
73.7
73.7
73.5
73.3
73.3
73.3
73.4
73.4
73.5
73.6
73.8
73.6
73.6
73.4
73.4
73.4
73.4
73.6

DataB415 low



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs
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247.00
248.00
249.00
250.00
251.00
252.00
253.00
254.00
255.00
256.00
257.00
258.00
259.00
260.00
261.00
262.00
263.00
264.00
265.00
266.00
267.00
268.00
269.00
270.00
271.00
272.00
273.00
274.00
275.00
276.00
277.00
278.00
279.00
280.00
281.00
282.00
283.00
284.00

2.97
2.97
2.97
2.97
2.90
2.95
2.97
2.87
2.87
2.77
2.87
2.78
2.77
2.77
2.77
2.68
2.68
2.61
2.68
2.68
2.58
2.58
2.58
2.58
2.58
2.58
2.48
2.58
2.48
2.48
2.39
2.39
2.39
2.39
2.39
2.39
2.27
2.39

0.61
0.61
0.61
0.60
0.61
0.60
0.60
0.59
0.58
0.58
0.57
0.57
0.56
0.57
0.57
0.59
0.61
0.59
0.59
0.57
0.56
0.56
0.55
0.55
0.54
0.54
0.54
0.54
0.54
0.54
0.53
0.53
0.53
0.53
0.53
0.54
0.53
0.53

4.57
4.55
4.54
4.54
4.70
4.68
4.69
4.67
4.67
4.65
4.64
4.63
4.65
4.67
4.67
4.63
4.60
4.62
4.62
4.60
4.57
4.59
4.57
4.57
4.57
4.57
4.56
4.55
4.55
4.55
4.55
4.55
4.57
4.55
4.56
4.57
4.56
4.54

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

297.89
297.34
296.92
296.23
296.21
295.48
294.92
294.59
293.68
293.74
293.58
293.01
292.44
292.23
291.52
290.79
290.00
289.17
288.44
287.90
287.19
286.73
286.17
285.91
284.93
284.63
284.49
284.11
283.59
283.50
283.10
282.04
282.19
282.17
281.77
281.23
280.88
280.81

73.3
73.4
73.3
73.2
73.4
73.6
73.7
73.2
73.2
73.3
73.4
73.3
73.3
73.6
73.7
74.0
74.1
74.4
74.6
74.6
74.8
74.9
74.8
75.1
75.2
74.9
75.2
75.4
75.6
75.9
75.7
75.9
75.8
75.9
75.7
76.0
76.1
76.4

DataB415 low
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285.00
286.00
287.00
288.00
289.00
290.00
291.00
292.00
293.00
294.00
295.00
296.00
297.00
298.00
299.00
300.00
301.00
302.00
303.00
304.00
305.00
306.00
307.00
308.00
309.00
310.00
311.00
312.00
313.00
314.00
315.00
316.00
317.00
318.00
319.00
320.00
321.00
322.00

2.27
2.27
2.27
2.17
2.17
2.17
2.17
2.17
2.17
2.08
2.08
2.08
1.98
1.98
1.99
1.98
1.98
1.98
1.98
1.98
1.88
1.88
1.88
1.78
1.88
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.69
1.69
1.69
1.69
1.59
1.69

0.53
0.53
0.54
0.54
0.54
0.53
0.54
0.54
0.54
0.54
0.54
0.55
0.54
0.54
0.53
0.54
0.54
0.53
0.53
0.53
0.52
0.52
0.51
0.52
0.51
0.51
0.52
0.52
0.52
0.52
0.53
0.53
0.54
0.54
0.55
0.55
0.55
0.55

4.54
4.55
4.55
4.56
4.56
4.52
4.49
4.48
4.46
4.45
4.45
4.44
4.42
4.39
4.38
4.39
4.39
4.38
4.38
4.35
4.31
4.29
4.29
4.32
4.30
4.29
4.27
4.29
4.39
4.38
4.38
4.39
4.41
4.42
4.42
4.40
4.48
4.50

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

280.51
279.89
279.79
279.83
279.55
278.39
278.82
278.85
279.22
279.43
279.27
279.54
278.87
278.60
278.00
277.32
276.86
276.38
275.52
274.96
274.71
274.21
273.69
273.25
273.27
273.32
273.40
273.92
273.98
274.21
273.89
274.28
274.47
274.32
274.20
273.35
272.83
272.45

76.4
76.5
76.5
76.6
76.7
76.6
76.8
76.6
76.6
76.6
76.5
76.4
76.4
77.0
76.9
77.3
77.2
77.2
77.4
77.4
77.4
77.2
77.3
77.5
77.1
77.3
77.2
77.1
77.2
77.6
76.9
76.6
76.7
77.2
77.2
77.5
77.6
77.6

DataB415 low
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323.00
324.00
325.00
326.00
327.00
328.00
329.00
330.00
331.00
332.00
333.00
334.00
335.00
336.00
337.00
338.00
339.00
340.00
341.00
342.00
343.00
344.00
345.00
346.00
347.00
348.00
349.00
350.00
351.00
352.00
353.00
354.00
355.00
356.00
357.00
358.00
359.00
360.00

1.59
1.59
1.49
1.59
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.47
1.38
1.38
1.38
1.38
1.28
1.28
1.28
1.28
1.26
1.28
1.18
1.18
1.17
1.18
1.08
1.08
1.08
1.08
1.08
0.99
1.08
0.99
0.99
0.99
0.99
0.89

0.54
0.54
0.54
0.53
0.54
0.54
0.53
0.55
0.56
0.55
0.56
0.56
0.56
0.56
0.56
0.55
0.55
0.56
0.57
0.58
0.59
0.59
0.60
0.60
0.60
0.60
0.61
0.61
0.77
0.71
0.66
0.63
0.61
0.60
0.59
0.58
0.59
0.58

4.46
4.44
4.44
4.43
4.46
4.46
4.48
4.56
4.59
4.55
4.57
4.54
4.50
4.47
4.47
4.49
4.44
4.49
4.54
4.59
4.60
4.59
4.60
4.60
4.59
4.59
4.59
4.58
4.17
4.15
4.19
4.20
4.19
4.19
4.19
4.19
4.20
4.21

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

271.97
271.81
271.20
270.92
270.86
271.05
271.25
271.76
272.06
272.20
272.21
272.84
272.86
272.91
273.28
273.15
272.88
272.69
271.92
271.90
271.97
271.55
271.81
272.05
271.56
272.27
272.47
272.06
271.99
272.29
272.06
271.77
271.57
271.65
271.41
271.34
270.76
269.72

77.7
77.6
77.6
77.8
77.7
78.0
77.6
78.0
77.9
77.8
77.7
77.3
77.1
76.9
77.5
77.9
77.5
78.0
78.1
78.3
78.3
77.7
77.8
77.7
77.8
78.0
77.9
77.9
77.3
76.6
77.0
76.7
76.6
76.6
76.8
76.8
77.3
77.4

DataB415 low
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361.00
362.00
363.00
364.00
365.00
366.00
367.00
368.00
369.00
370.00
371.00
372.00
373.00
374.00
375.00
376.00
377.00
378.00
379.00
380.00
381.00
382.00
383.00
384.00
385.00
386.00
387.00
388.00
389.00
390.00
391.00
392.00
393.00
394.00
395.00
396.00
397.00
398.00

0.89
0.89
0.89
0.89
0.89
0.79
0.79
0.79
0.79
0.70
0.77
0.67
0.68
0.68
0.68
0.58
0.68
0.58
0.58
0.58
0.58
0.58
0.48
0.58
0.48
0.48
0.48
0.48
0.48
0.48
0.38
0.48
0.38
0.38
0.38
0.38
0.38
0.38

0.59
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.57
0.57
0.58
0.59
0.59
0.58
0.58
0.57
0.56
0.56
0.56
0.56
0.56
0.55
0.56
0.56
0.56
0.56
0.58
0.61
0.60
0.60
0.59
0.59
0.58
0.60
0.60
0.59
0.58
0.57

4.23
4.24
4.24
4.18
4.17
4.17
4.17
4.18
4.18
4.15
4.11
4.07
4.07
4.06
4.05
3.97
3.93
3.91
3.92
3.91
3.90
3.88
3.86
3.83
3.83
3.82
3.86
3.88
3.89
3.88
3.87
3.90
3.89
3.89
3.88
3.87
3.86
3.84

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

269.47
268.78
267.90
267.18
266.92
266.29
266.36
266.44
266.52
266.68
266.21
265.86
265.79
265.33
265.21
264.69
264.25
263.60
263.28
263.08
262.44
262.47
262.10
261.60
261.17
260.53
260.10
259.25
258.10
257.46
256.99
256.58
255.71
255.77
256.08
255.90
255.94
255.72

77.7
77.8
78.1
78.3
78.2
78.3
78.5
78.6
78.6
78.4
78.3
78.4
78.1
78.4
78.6
78.7
78.7
78.3
78.1
78.0
78.0
77.4
77.6
77.1
77.0
77.5
77.6
77.7
77.9
78.0
78.3
78.4
78.5
78.7
78.6
78.6
78.6
78.5

DataB415 low



DATA 2019-04-30 EPA P1 20194 RUN 1 LOW.xIs

399.00 0.29 0.56 3.81 0.00 255.59 78.2
400.00 0.29 0.57 3.81 0.00 255.23 78.3
401.00 0.29 0.57 3.79 0.00 254.99 78.2
402.00 0.29 0.56 3.78 0.00 255.00 78.2
403.00 0.29 0.56 3.78 0.00 254.68 78.1
404.00 0.25 0.56 3.78 0.00 254.14 78.0
405.00 0.19 0.56 3.77 0.00 254.14 78.1
406.00 0.19 0.56 3.78 0.00 253.61 77.9
407.00 0.19 0.55 3.77 0.00 253.55 77.9
408.00 0.19 0.55 3.77 0.00 253.13 78.0
409.00 0.19 0.55 3.76 0.00 252.78 77.8
410.00 0.19 0.55 3.74 0.00 252.66 77.8
411.00 0.19 0.55 3.75 0.00 252.18 77.8
412.00 0.09 0.54 3.73 0.00 252.19 77.8
413.00 0.09 0.54 3.73 0.00 251.74 77.8
414.00 0.09 0.53 3.71 0.00 251.64 77.7
415.00 0.09 0.53 3.72 0.00 251.43 77.7
416.00 0.09 0.53 3.71 0.00 250.99 78.2
417.00 0.09 0.53 3.70 0.00 250.52 78.4
418.00 0.00 0.53 3.70 0.00 249.96 78.8

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!

0.00 #REF! #REF! #REF! #REF! #REF! #REF!
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VERSION: 2.4
Manufacturer: JOTUL Appliance Type: Non-Cat
Model: F45 V2
Temp. Units F
Run: 1 Weight Units Ib
Project #: PI 20194
Test Duration (min): 350.00
Fuel Data
Oak
Wood Moisture (% wet): 16.78 HHV 20,207 kJ/kg
Load Weight (Ib wet): 21.47 %C 50
Burn Rate (dry kg/h): 1.39 %H 7
Total Particulate Emissions: 5.92 g %0 44
%Ash 0
Averages 0.16 4.64 #DIV/0! 340.43 | 69.25
Temp. (F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) CO CO, | 0, Gas Temp
0.00 17.14 0.23 8.57 597.85 70.07
1.00 20.97 0.18 6.63 609.47 69.98
2.00 20.66 0.29 8.48 668.49 69.87
3.00 20.37 0.18 11.17 718.60 70.03
4.00 19.99 0.22 13.60 764.33 69.79
5.00 19.66 0.43 15.18 784.26 70.07
6.00 19.26 0.51 15.76 791.08 70.39
7.00 18.97 0.48 15.49 792.68 70.72
8.00 18.58 0.48 15.36 792.64 70.83
9.00 18.17 0.45 15.07 790.95 71.07
10.00 17.88 0.42 14.91 792.40 71.27
11.00 17.57 0.39 14.88 795.43 71.31
12.00 17.18 0.39 14.85 795.41 71.64
13.00 16.87 0.44 14.72 795.09 71.58
14.00 16.58 0.45 14.67 788.93 71.62
15.00 16.28 0.40 14.22 788.89 71.67
16.00 15.87 0.38 14.19 792.65 71.97
17.00 15.59 0.39 14.37 798.69 72.28
18.00 15.17 0.41 14.59 801.29 72.23
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19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00

14.98
14.58
14.19
13.90
13.59
13.29
12.98
12.59
12.28
11.89
11.49
11.19
10.90
10.59
10.24
10.01
9.69
9.31
8.99
8.70
8.51
8.19
7.91
7.50
7.30
7.01
6.70
6.51
6.12
5.90
5.61
5.42
5.10
4.91
4.62
4.40
4.11
3.92

0.41
0.40
0.42
0.41
0.39
0.40
0.41
0.41
0.40
0.39
0.39
0.41
0.42
0.41
0.39
0.38
0.38
0.37
0.36
0.35
0.36
0.38
0.37
0.38
0.37
0.39
0.38
0.37
0.37
0.37
0.36
0.35
0.34
0.34
0.32
0.32
0.31
0.29

14.57
14.73
15.06
15.01
14.88
15.03
15.09
15.16
15.27
15.35
15.38
15.49
15.49
15.25
15.01
14.78
14.67
14.55
14.49
14.48
14.45
14.52
14.62
14.57
14.55
14.53
14.58
14.50
14.45
14.44
14.34
14.09
13.88
