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e Appendix 12 updated to include usable and overall volume calculation
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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
e Testdates: May 2" and 372023
e Test methods used:
O Particulate emissions: ASTM E2780-10; ASTM E2515-11 methods 28R as referred into 40 CFR
Part 60 Subpart AAA
0 Efficiency: CSA B415.1-10

1.2 TEST UNIT INFORMATION
General

e  Manufacturer: Spartherm

e  Product type: non-catalytic single burn rate heater
e Combustion system: non-catalytic

e  Unit tested: Spartherm L 800

Particularities

e Same firebox with same flue size and same air combustion will be used to built an insert, a free-
standing wood stove and a zero-clearance wood fireplace. All three unit share the same design, exact
same firebox, and combustion air path.

e Zero-clearance fireplace: Spartherm L 800 Z/C,

e  Free standing stove: Spartherm L 800 Module

e Wood insert: Spartherm L 800 insert
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1.3 RESULTS

Emission results obtained

e  Weighted Average Emissions Rate: 1.3 g/hr
e Weighted Average Overall Efficiency: 71 %
Conformity: NSPS Phase 2020
1.4 PRETEST INFORMATION

e  Unit condition: The unit was received by carrier April 2023 in good condition. The 50hrs of aging was
done at the lab. Fuel: BC FIR between 19% and 25%. (All data in Appendix 4).

e Venting system type: 6-inch steel pipe and insulated chimney
e  System height from floor: 15 feet
e  Particularities: none

2 SUMMARY OF TEST RESULTS

2.1 EMISSIONS

CSA
1st hour B415.1 CSA
Burn Emission (6(0) B415.1 Heat
Run Test Date Emission Rate Rate emission | emission output (OHE) %
Number | (YY-MM-DD) | Rate (g/hr) | (kg/hr) (g/hr) Gr/hr Gr/Mj | (BTU/HR) HHV
1 2023-05-02 1,46 1,529 2,83 47,80 0,07 20 406 70,99%
2 2023-05-03 1,10 1,489 1,90 45,24 0,05 19931 71,19%
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2.2 WEIGHTED AVERAGE CALCULATION

Client: Spartherm

Model: Spartherm L800

(E) Ave. Emission Heat Output CSA B415.1 CO
Test No. | Burn Rate (Kg/hr) Rate g/hr (OHE) % (BTU/HR) emission g/min
1 1,529 1,46 71,0% 20 406 0,8
2 1,489 1,10 71,2% 19931 0,8
Weighted particulate emission average of 2 test runs: 1.3 grams per hour.
Weighted average HHYV efficiency of 2 test runs: 71 %.
Average Co 0.8 gr/min
2.3 TEST FACILITY CONDITIONS
Room Temperature Barometric pressure Relative humidity Air Velocity
i Before After Before After Before After Before After
Number (F) (F) (in.Hg) (in.Hg) (%) (%) (ft/min) | (ft/min)
1 73 80 29,530 29,530 34,1 32,8 0 0
2 75 80 29,560 29,589 33,1 34,1 0 0
2.4 FUEL QUALITIES
Pre-test Load Test Load
Loading | Moisture Weight Moisture
Weight Content | Coal bed Wet Density Content Piece Number
Run Wet Basis | Dry Basis | Weight Basis | Wet Basis | Dry Basis | Length | Number | Number of
Number (Ibs) (%) (Ibs) (Ibs) (Ibs/cuft) (%) (in.) of 2X4's | of 4x4's | Spacers
1 11,46 19,74 2,2 10,98 7,036 20,58 17 3 1 12
2 11,66 19,85 2,2 10,76 6,900 20,66 17 3 1 12
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2.5 DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA (ASTM E2515)

Average dilution tunnel measurements Sample Data
Volumetric Total Particulate catch
Run Burn Rate Flow Rate Temperatures Vel et/ (ol (mg}
Number (Min) (dscf/min) (°R) 1 2 1 2
1 162 293,67 560,31 29,536 29,823 2,40 2,60
2 163 292,06 559,62 29,589 29,664 1,90 1,90
2.6 DILUTION TUNNEL DUAL TRAIN PRECISION
Sample Ratio Total Emission (g)
Run
Number Train 1 Train 2 Train 1 Train 2 % Deviation Deviation g/kg
1 1610,76 1595,23 3,81 4,09 3,54% 0,068
2 1608,86 1604,81 3,01 3,00 0,14% 0,002
2.7 GENERAL SUMMARY OF RESULTS
Average Change in
Surface surface Initial | static pressure
Run Burn Rate | Temperature | Temperature | Draft (in. tunnel (in. Primary Air Run Time
Number | (kg/hr) (F) (F) H20) H20) neg. Setting (min)
1 1,529 350,83 -56,7 0,086 0,18 fix 162
2 1,489 349,35 -53,6 0,083 0,000 fix 163
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3 PROCESS DESCRIPTION

3.1 DiscussION

The heater has been received in a good shape by a carrier in April 2023. Pre-burn was done at the lab with BC
Fir crib at single setting burn rate for 50 hrs. The side walls of the combustion chamber are lined with
Vermiculite. The air inlet is located at the back of the firebox. Post combustion is ensured by the secondary
located at the top front of the firebox and tertiary air at the back of the firebox.

3.2 UNIT DIMENSIONS

Baffle

e Location: between top of combustion chamber and hearth

e Dimensions: covers the hearth area minus the restriction at front
Material: Stainless steel baffle

Bricks
e  Vermiculite surrounding firebox

Flue gas exhaust
e Location: top flue

e Dimensions: 6 in. diameter
e  Material: Steel

e Door: rope fiberglass
e  Glass: rope fiberglass

Overall unit dimension
e  Firebox dimensions: 17 5/16 to 25 3/16 in wide 18 11/32 in. deep x 11 7/16 to 14 3/4 in. high
e  Usable volume: 1.56 cuft
e Overall wood heater dimension: 30,75-inch-wide x 18,75-inch-deep x 24,125 high

Convection fan
e None

Catalyst
e none
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3.3 AIRSUPPLY SYSTEM

Description

e  Tertiary air: window wash design with air intake at the back of unit

e Secondary air: secondary baffle design with air intake at the back of unit. Refer appendix 6 for drawing
details

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* Tertiary None 0,7
2,06 2,06
B * Secondary None 2,9
c* Pilot None None None None

* 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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3.4 OPERATION DURING TEST
All runs have been found appropriate, no anomalies happened and all runs below have been validate and found

compliant.

Run #1
This run was performed on May 2" 2023. It lasted 162 minutes and a burn rate result at 1.53 kg/hr & emission
at 1.46 gr/hr. The air inlet damper was fix at the single setting.

Run #2
This run was performed on May 3" 2023. It lasted 163 minutes and a burn rate result at 1.49 kg/hr & emission
at 1.10 gr/hr. The air inlet damper was fix at the single setting.

o 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 cribs
e Type of wood: Douglas fir, grade c or better, 19 to 25% dry basis moisture content
e Description: for each test, description of the fuel crib is found on the front page of each test run data
sheet together with photograph in appendix.

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. The tunnel has two elbows ahead of the sampling
section. The sampling section is a continuous 8-inch diameter pipe straight over its entire length. Tunnel velocity
pressure is determined by a standard pitot tube, thermocouple is installed on the pitot tube to measure the dry
bulb temperature. MC is assumed, as allowed, to be 2%. Tunnel samplers are located downstream of the pitot
tube and upstream from the end of this section. All detail of dilution tunnel can be found in appendix 8.

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.
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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 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 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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APPENDIX 1: Raw data, forms and results
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A-3 4.50 5.25 6 ‘ i
G 53 D oq
]
A-4 5.60 6.5 7.5 e 40 By
B-1 0.40 0.50 0.50
60 47 RSN
.‘ :
B-2 1.50 175 2
0o &1 ‘J © K
B-3 4.50 5.25 6
oo &4 Jo A\
B-4 5.60 6.5 7.5
08 Sl Jo 50
AVERAGE
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@9 POLYTESTS

TESTING THROUGH YOUR REALITY

CONTINUOUS ANALYZERS

Date:_ LOU3- 0&5-0% Manufacturer: Slﬁ Aﬂ-'l[ L\Cf‘ fr~ Model: g Ou
Project #: L‘JQI Lo L&Y Run: i Tech: }5 i Reviewer: t E
Pre-Test (Adjust and Record)
ZERO SPAN CAL. (Record Only)
© 0 | 0 Boud [Fer [lea |
Tolerance CO O +/-0.02 ok +-0.15 Qo 3o +/-0.05
CO, 0 O [8’05 ,‘&OD ?811 J§ oo
Tolerance CO2 ) +/- 0,02 0o} +/-0.5 0L +/- 0.5
O,
informative
CSA B415
calculated na na na na na na
value
Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero Span : Cal. o Not
Zero Span Cal. Drift Limit Drift Limit | prifp | Limit | OK? O *
CcO i 30L|g'. lorS | O 0.02 Gool3 | 015 Qoo €] 0.05 J
+ v ] j
CO, o 1§0v |agC | O 0.02 0o 05 [go~ | 05 ‘~/
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G POLYTESTS

Date: \'“-aﬁt-f;nf ”;(? i };J;MHMY Manufacturer; S(P A‘L""""""* N DAVI\I‘/I?del: S
Project #:5»3): o 25& Run:__lu__m Tech:_ M M Reviewer: N)
FUEL DESCRIPTION:
Type of wood:
PRE-TEST LOAD
Piece Size Weight Meter Moisture Content (% dry) *
I x31), x 12 in. ) G2 Ibs. | )@ ja3 fg4 Ja )&t
| x3dex yqin. | | qog lbs. | 2o° 200 e° 2s° Lot
| e x39e x [ in. ;‘ <L Ibs. | Jo! ) el |56 |53 )5¢
,"L X3 X Jgein. ' O ¢ lbs. | zs" j<¥ ja“ /&F igb
| x3 x qeln. oged |lbs.| Jax Lo 1:° it | 9%
| ‘ X3'L X j;-,rin. O 8 lbs. 10© Lot 2o° Lt 223
P x3h xq3g¢in. | o geg  Ibs.| )an /a3 )<¥ I5% 2
' x3h x i | o geo Ibs. | zo® Lo 2" Lot PR
e x3 . X3 jri;n- 6&5.9 Ibs. )ak Jal 1a¥ )t Ja3
) e xyte XTwin | 5 GoYy lbs. | & ] a® /o yal Jat
X % in, lbs.
X % in. 1bs.
X X in. 1bs.
% X in. 1bs.
X X in. Ibs.
X X in. Ibs.
X X in. Ibs.
X X in. Ibs.
X X in. Ibs.
% X in. 1bs.
X % in. 1bs.
% X in. 1bs.
X % in. Ibs.
TEST LOAD wEIGHT: || 46 Ibs
Page 9 de 12 M_TP-EPA — V13 — April 2023




¢4 POLYTESTS

TESTING THROUGH YOUR ALALITY \ FUEL DATA .
Date: ZQ £3- 0 §- oL Manufacturer: s? DUL'“'\ o~ Model: KQC‘
Project #: PI Lo §f Run: Tech_ M I Reviewer: H;
FUEL DESCRIPTION:
Type of wood:
TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)*
e x3% x 13 in. | an¢ lbs. | Qe L 4 10§ Lod o9
P« x3'%h x 1y in. 3 culp  Ibs. Jdof 10 & wo§ 10 9 lo ¥
e x¥lexyain | §330 Ibs. | 20 ¢ 2.6 107 le € Lol
% X in. Ibs. )
ith x3 x 5 in. | O ja4 = Ibs. ] @
Ih x¥% x < in. OLG P Ibs. Je
phoxMox oin | 0048 Ibs. ) 5
(1 oz ox g in Gy Ibs. |q3
v xde x s in [Q e Ibs. jat
1h  x¥% x 5 in [p b Ibs. Ia¥
1k x¥% x 5 in O 108 Ibs. 10°
1 x¥% x ¢ in. | @ 05§ Ibs. 1"
I x¥ x ¢ in O’ lols 1bs. fas
Ve x%ox e oin | gy g0 Ibs. Iqs
Ve X3 ox v oin | Ok Ibs. 143
Vie  x¥% x s in. | goq8 Ibs. 20!
X X in. | 1bs.
X X in. Ibs.
X % in. Ibs.
X X in. 1bs.
¥ % in. 1bs.
X X in. Ibs.
X X in. Ibs.
3 % in. 1bs.
X X in. 1bs.
X % in. 1bs.
X X in. 1bs.

TEST LOAD WEIGHT: [© G ¢
J

Page 10 de 12
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DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

Parameétres

Tous les facteurs de corrections et autres paramétres qui peuvent étre modifiés par
I'utilisateur du fichier sont regroupés ici.

Code verrouillage: [ SPA |

Description du test

Test standard EPA
Run # 1
Date 02-05-2023
Technicien M.M
Project # PI 20288

Description de l'unité

Manufacturier SPARTHERM

Modele 800

Combustion system Non-Cat

Appliance type WOOD STOVE

Firebox volume 1,56 cu ft.
Appliance weight empty n.a Ibs
Appliance weight full n.a Ibs

Parameétres du test

Logging time 1 min

Manufacturer's rated heat output n.a BTU/h Donnée fournie par le manfacturier
Targeted category

Targeted output n.a BTU/h

Cp steel n.a BTU/Ib-°F

Echantillonnage

Blank sampling rate 0,20 cuft/min

Internal probe diameter 0,18 in.

Calibration Factor (DGM #1): 1,000 Dimensionless

Equipment number (DGM #1): EM 178

Calibration Factor (DGM #2): 1,006 Dimensionless

Equipment number (DGM #2): EM 318

Calibration Factor (DGM #3): 1,003

Equipment number (DGM #3): EM 179 Dimensionless

Calibration Factor (DGM 1st Hr): 0,999

Equipment number (DGM 1st Hr): EM 130

Tunnel

Targeted tunnel flow rate 350 scfm

Tunnel diameter 8 in.

Molecular weight 29 29 as per ASTM E2515

Pitot tube type Standard

Pitot tube coefficient 0,99 Dimensionless
Project nu. PI 20288
Date 02-05-2023
Technicien|  M.M |

Fuel data

Fuel type Dimension

Fuel specie D. Fir Default Fuel Values

HHV 19810,0 kJ/kg D. Fir ~ Oak/Maple

%C 48,7 HHV 19 810 19 887

%H 6,9 %C 48,73 50

%0 43,9 %H 6,87 6,6

%Ash 0,5 %0 43,9 42,9

HHV 8519,2 Btu/Ib %Ash 0,5 0,5

LHV 7451,0 Btu/lb HHV (Btu/lb) 8519 8552

LHV (Btu/lb) 7451 7480

Parametres Page 1 of 1



Barometer (kPa):
Barometer (in.Hg):
Dry Bulb (F):
Humidity (%):

Air velocity (ft/min)

DGM #1st hour

DGM #1

DGM #2

DGM room

Numéro de la ligne dans "Raw data" a partir duquel les données du VRAI test commencent

DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

Start End

| 100] 100]
29,529989 29,52998888
73,1 79,8

34,1 32,8

0 0
Final: 2074,560
Initial: 2062,400
Final: 28330,198
Initial: 28298,833
Final: 19402,655
Initial: 19371,135
Final: 15487,478
Initial: 15464,674

cuft
cuft

cuft
cuft

cuft
cuft

cuft
cuft

Final:
Initial:

Final:
Initial:

Final:
Initial:

Final:
Initial:

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

Key in data

2074,560

cuft

2062,400

cuft

802221,860

Liter

801333,690

Liter

549422,000

Liter

548529,450

Liter

438556,520

Liter

437910,780

Liter

Project nu.PI 20288

Date 02-05-2023
Technicien| _max martin_|

Page 1 of 1



Preload data sheet

DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

Test Load Weight:
Lower Ideal Upper

9,83] 10,92] 12,01

Load Volume:] 0,3198 | cu. ft

Number of Spaces:

Spacer weight (Ibs):

Loading Density: 7,347 Ibs./ft3

Load Density (wet): 35,845 Ibs./ft3
Dry Wood Density: 29,936369

Piece Size (in):
Thick Wide x Length

Weight
Ibs

Meter Moisture Content Ave. MC x Volume
Dry Uncorrected %

Weight Cubic Inches

17

~
~

1,926

19,1

19,3

19,4

19,3 19,6 37,24884 89,25

17

~
~

1,908

20

20,1

20

20 20,1 38,23632 89,25

17

~
~

1,568

20,1

19,6

19,6

19,3 19,8 30,85824 89,25

7,75

~
~

0,868

20

19,8

19,9

19,8 19,6 17,20376 40,69

7,75

0,864

19,9

20

20

19,6 19,8 17,15904 40,69

7,75

~
~

0,858

20

20,1

20

20,1 20,3 17,2458 40,69

7,75

~
~

0,858

19,9

19,7

19,8

19,9 20 17,03988 40,69

7,75

~
~

0,85

20

20,1

20,2

20,2 20,7 17,204 40,69

7,75

~
~

0,858

19,8

19,6

19,5

19,4 19,3 16,74816 40,69

7,75

~

wwwwwywwww
vgjgijouijugujufoi|ul

~

] Lol Ll Ll o el e e ol
gy

0,904

19,1

19

19,1

19,1 19,2 17,2664 40,69

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

PreTest Load Weight:[__11,46 | Ibs.

Average Moisture Content: %

Preload Data

Must be 18-28

SUM MC: 226,21044

Dry Weight: kg.

Wet: 16,48 ||

must be 15,2-22

Project nu. PI 20288
Date 02-05-2023
Technicien| max martin

Page 1 of 1



DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

FUEL LOAD DATA SHEET, CSA B415

Test Load Weight:
Lower Ideal Upper
| 9,8| 10,9] 12,0|
* For boilers, a loading density factor of 10 Ib/ft3 is applied

Load Volume: cu. ft Loading Density: 7,0  Ibs./ft3
Number of Spaces: 12 Load Density (wet): 42,9 Ibs./ft3
Spacer weight: Ibs Dry Wood Density: 35,6 Ibs./ft3
Piece Size (in): Weight Meter Moisture Content Ave. MC x Volume Ave. MC
Thick Wide :Length Ibs Dry Uncorrected % Weight |Cubic Inches %
1,5 3,5 17 1,95 21,00 20,90 20,80 20,80 20,90 40,67424 89,25 20,9
1,5 3,5 18 2,55 20,80 20,90 20,80 20,70 20,80 52,9568 94,50 20,8
3,5 3,5 17 5,24 20,50 20,60 20,70 20,60 20,60 107,8616 208,25 20,6
0,00
0,00
0,00
0,00
0,00
1,5 0,75 5 0,12 19,10 2,3684 5,63 19,1
1,5 0,75 5 0,09 19,20 1,6512 5,63 19,2
1,5 0,75 5 0,09 19,20 1,6896 5,63 19,2
1,5 0,75 5 0,12 19,30 2,2774 5,63 19,3
1,5 0,75 5 0,14 19,20 2,688 5,63 19,2
1,5 0,75 5 0,10 19,80 2,0592 5,63 19,8
1,5 0,75 5 0,11 20,00 2,16 5,63 20,0
1,5 0,75 5 0,09 20,00 1,76 5,63 20,0
1,5 0,75 5 0,11 19,90 2,1094 5,63 19,9
1,5 0,75 5 0,08 19,90 1,592 5,63 19,9
1,5 0,75 5 0,11 19,80 2,0988 5,63 19,8
1,5 0,75 5 0,10 20,10 1,9698 5,63 20,1
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
SUM MCx 225,91644 19,9 %
Test Load Weight: Ibs. Dry Weight: kg.
Average Moisture Content: %
ory: (2058 ]ory(epa) 20,58 wet_17.07]
Dry(B41Et 20,58 Must be 19-25 must be 15,2-22
Coal Bed Range: Ibs. to Ibs.
TEST CHARGE: Project nu. PI 20288
Coal bed weight: [ ] Ibs. Date 02-05-2023
Technicien

Load Data Page 1 of 1



DATA 2023-05-02 EPA Pl 20288 RUN 1 SINGLE BURN RATE

Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: [ lin.H20
Barometer: 29,900 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
Bl 0,0000
B2 0,0000
B3 0,0000
B4 0,0000
B5 0,0000
B6 0,0000 PITOT CONSTANT=
AVERAGE #DIV/0! #DIV/0! 0,0000 0,938

Pour un tunnel moins de 12", prendre 4 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0,059 70,98 0,2429
B center 0,058 71 0,2408
Al 0,046 70,98 0,2145
A2 0,057 71,09 0,2387
A3 0,052 71,09 0,2280
A4 0,046 71,28 0,2145
Bl 0,047 71,0 0,2168
B2 0,051 70,9 0,2258
B3 0,054 70,9 0,2324
B4 0,046 70,8 0,2145
AVERAGE 0,0516 71,0040 0,2269

Project nu. PI 20288
Date 02-05-2023
Technicien M.M

Traverse Page 1 of 1



Filter set weight

DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Number
Before (1)
Before (2)
Before (3)
Before (4)
Before (5)
Before (6)
After (1)
After (2)
After (3)
After (4)
After (5)
After (6)

Difference
Total (mg)

Total ajusté (mg)

Filter set weight

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
18 62-63 29 40 64-65 31 42 66-67 33 68
108,9462 0,2564 34,3109 110,1011 0,2546 34,8209 110,3124 0,2473 34,6715 0,1233 2023-05-01 17:00
108,9462 0,2565 34,3108 110,1010 0,2546 34,8208 110,3124 0,2473 34,6716 0,1233 2023-05-02 09:00
108,9465 0,2571 34,3135 110,1013 0,2555 34,8228 110,3131 0,2488 34,6740 0,1236 2023-05-02 14:00
108,9464 0,2568 34,3122 110,1013 0,2554 34,8222 110,3126 0,2487 34,6727 0,1234 2023-05-08 09:00
108,9464 0,2568 34,3122 110,1013 0,2554 34,8222 110,3126 0,2487 34,6727 0,1234 2023-05-09 09:00
108,9464 0,2568 34,3122 110,1013 0,2554 34,8222 110,3126 0,2487 34,6727 0,1234 2023-05-09 09:00
[ 00002 | o0,0003 | 00014 | 0,0003 [ 0,0008 | 0,0014 | 0,0002 | 0,0014 [ 0,0011 | 0,0001 |
1,9 2,5 2,7 0,1
1,80 2,40 2,60
Project nu. PI 20288
Date 02-05-2023
Technicien M.M
Page 1 of 1



DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

Manufacturer:  SPARTHERM
Model: 800
Note: In the “Input data”, "Calc. % O,", "Fuel Properties”, and Overall Heat'_”g Efffcfe”cy' 70,99%
) Run: 1 “Mass Balance” columns, [e], [d], [g], [al. [b], [c], [h], [u], W], Combustion Eff!c!ency: 98,09%
Project #: PI 20288 [il, and [K] refer to their respective variables in Clauses Heat Transfer Efficiency: 72,37%
Test Duration: 162 min
HHV LHV Heat Output: 20 406 Btu/h
Eff 70,99% 76,73% Heat Input: 28 745 Btu/h
Comb Eff 98,09% 98,09% Ultimate CO,
HT Eff 72,37% 78,22% COzyie 19,64 Burn Duration: 2,70 h
Output 21512 Ki/h Fo
Burn Rate 1,53 kg/h 1,061 Burn Rate: 3,37 Ib/h
Grams CO 129 g
Input 30 302 kJ/h Stack Temp: 431,4 Deg. F
MC wet 17,07
Averages 0,37 7,99 1,51 | 20,39 | 12,21 222,27 | 23,63 0,96 0,72 0,69
INPUT DATA Oxygen Calculation Input Data Combust Heat Net
Elapsed Weight % % Excess Total Calc. % Flue Room Eff Transfer Eff
Time Remaining (kg)]  CO [e] | CO, [d] Air EA | 0, | 0, [g] Gas (°C) | Temp (°C) % % %
0,00 4,98 0,31 4,94 274,1% 20,59 15,50 282,6 23,0 95,8% 55,4% 53,1%
1,00 4,81 0,34 7,58 148,0% 20,42 12,66 274,3 22,9 96,8% 67,0% 64,9%
2,00 4,68 0,28 9,93 92,3% 20,27 10,19 281,5 22,8 97,9% 71,2% 69,7%
3,00 4,59 0,20 11,91 62,3% 20,14 8,13 282,6 22,7 98,8% 73,7% 72,9%
4,00 4,54 0,13 11,15 74,1% 20,19 8,98 279,6 22,4 99,2% 73,0% 72,5%
5,00 4,45 0,11 10,41 86,7% 20,25 9,78 275,5 22,9 99,4% 72,4% 71,9%
6,00 4,40 0,10 9,75 99,5% 20,29 10,49 271,8 22,4 99,4% 71,6% 71,2%
7,00 4,36 0,09 9,68 100,9% 20,29 10,57 269,9 23,0 99,5% 71,7% 71,4%
8,00 4,27 0,10 9,87 97,1% 20,28 10,36 268,1 23,0 99,5% 72,1% 71,7%
9,00 4,22 0,10 9,92 96,1% 20,28 10,31 267,1 22,8 99,5% 72,3% 71,9%
10,00 4,18 0,10 9,98 94,8% 20,27 10,24 266,0 22,7 99,5% 72,5% 72,1%
11,00 4,13 0,09 9,94 95,9% 20,28 10,30 265,1 22,8 99,5% 72,5% 72,1%
12,00 4,09 0,08 9,80 98,8% 20,29 10,45 263,6 22,8 99,6% 72,4% 72,1%
13,00 4,04 0,08 9,60 102,8% 20,30 10,66 262,3 23,1 99,6% 72,2% 71,9%
14,00 4,00 0,09 9,60 102,8% 20,30 10,66 261,1 23,1 99,6% 72,3% 71,9%
15,00 3,91 0,09 9,64 101,8% 20,30 10,61 260,7 22,8 99,5% 72,3% 72,0%
16,00 3,86 0,09 9,74 99,8% 20,29 10,50 260,4 22,9 99,6% 72,5% 72,2%
17,00 3,81 0,09 9,77 99,2% 20,29 10,47 260,3 23,0 99,5% 72,6% 72,2%
18,00 3,77 0,09 9,92 96,1% 20,28 10,31 260,5 22,9 99,5% 72,8% 72,4%
19,00 3,73 0,10 10,13 92,0% 20,26 10,08 261,4 23,1 99,5% 73,0% 72,6%
20,00 3,68 0,09 10,28 89,4% 20,26 9,93 262,3 23,1 99,5% 73,2% 72,8%
21,00 3,59 0,09 10,33 88,6% 20,25 9,88 262,3 23,0 99,6% 73,2% 72,9%
22,00 3,54 0,08 10,46 86,4% 20,24 9,75 262,9 22,8 99,6% 73,3% 73,1%
23,00 3,50 0,08 10,50 85,8% 20,24 9,71 263,5 23,0 99,7% 73,4% 73,1%
24,00 3,45 0,08 10,49 85,8% 20,24 9,71 263,8 22,9 99,6% 73,3% 73,1%
25,00 3,36 0,08 10,58 84,4% 20,24 9,62 264,4 23,3 99,7% 73,4% 73,2%
26,00 3,32 0,08 10,71 82,0% 20,23 9,47 264,9 23,0 99,6% 73,6% 73,3%
27,00 3,27 0,07 10,76 81,3% 20,22 9,43 265,3 22,9 99,7% 73,6% 73,3%
28,00 3,18 0,07 10,73 81,9% 20,23 9,46 265,8 22,9 99,7% 73,5% 73,3%
29,00 3,14 0,07 10,73 81,9% 20,23 9,47 266,1 23,0 99,7% 73,5% 73,3%
30,00 3,09 0,06 10,65 83,4% 20,23 9,55 265,8 22,9 99,8% 73,4% 73,2%
31,00 3,04 0,06 10,69 82,7% 20,23 9,51 265,6 23,3 99,8% 73,5% 73,3%
32,00 2,95 0,06 10,73 81,9% 20,23 9,46 265,5 23,0 99,8% 73,5% 73,4%
33,00 2,91 0,07 10,84 80,1% 20,22 9,35 266,3 23,3 99,7% 73,6% 73,5%
34,00 2,86 0,07 10,96 78,1% 20,21 9,22 266,9 23,2 99,7% 73,7% 73,5%
35,00 2,77 0,07 11,07 76,4% 20,20 9,10 267,5 23,4 99,7% 73,8% 73,6%
36,00 2,73 0,07 11,32 72,4% 20,19 8,83 268,7 23,3 99,7% 74,0% 73,8%
37,00 2,68 0,08 11,50 69,6% 20,18 8,63 270,4 23,2 99,6% 74,1% 73,9%
38,00 2,59 0,09 11,72 66,4% 20,16 8,40 271,6 23,5 99,6% 74,3% 74,0%
39,00 2,55 0,09 12,00 62,5% 20,14 8,10 273,2 23,3 99,6% 74,5% 74,2%
40,00 2,50 0,11 12,21 59,5% 20,13 7,86 275,2 23,5 99,4% 74,6% 74,2%
41,00 2,41 0,12 12,36 57,4% 20,12 7,70 277,2 23,4 99,3% 74,6% 74,1%
42,00 2,36 0,14 12,58 54,5% 20,10 7,45 278,8 23,6 99,3% 74,8% 74,2%
43,00 2,27 0,17 12,80 51,5% 20,08 7,20 280,3 23,8 99,1% 74,9% 74,2%
44,00 2,23 0,20 12,93 49,6% 20,07 7,04 280,1 23,6 98,9% 75,0% 74,2%
45,00 2,14 0,19 12,91 49,9% 20,07 7,07 280,4 23,6 98,9% 75,0% 74,1%
46,00 2,09 0,16 12,57 54,3% 20,10 7,45 279,5 24,0 99,1% 74,7% 74,0%
47,00 2,04 0,13 12,07 61,0% 20,13 8,00 278,7 23,9 99,3% 74,3% 73,8%
48,00 1,96 0,09 11,48 69,8% 20,18 8,65 278,4 23,9 99,6% 73,6% 73,3%
49,00 1,91 0,08 11,22 73,9% 20,19 8,93 277,8 23,6 99,7% 73,4% 73,1%
50,00 1,86 0,08 11,12 75,5% 20,20 9,05 276,9 23,9 99,7% 73,3% 73,0%
51,00 1,82 0,07 11,05 76,5% 20,21 9,12 276,0 24,0 99,7% 73,3% 73,0%
52,00 1,77 0,10 10,97 77,6% 20,21 9,19 275,6 24,3 99,5% 73,2% 72,9%
53,00 1,73 0,10 10,92 78,2% 20,21 9,24 275,2 24,2 99,5% 73,2% 72,8%
54,00 1,68 0,11 10,87 79,0% 20,22 9,29 274,7 24,2 99,4% 73,1% 72,7%
55,00 1,59 0,12 10,81 79,8% 20,22 9,35 273,9 24,2 99,4% 73,1% 72,6%
56,00 1,55 0,12 10,74 80,8% 20,22 9,42 273,7 24,2 99,3% 73,0% 72,5%
57,00 1,50 0,13 10,66 82,1% 20,23 9,50 273,1 24,2 99,2% 73,0% 72,4%
58,00 1,45 0,13 10,72 81,0% 20,22 9,44 272,9 23,5 99,2% 73,0% 72,5%
59,00 1,41 0,14 10,72 80,9% 20,22 9,43 271,6 23,7 99,2% 73,1% 72,5%
60,00 1,37 0,14 10,64 82,3% 20,23 9,52 270,4 23,9 99,2% 73,1% 72,5%
61,00 1,37 0,12 10,33 88,1% 20,25 9,87 267,5 23,7 99,3% 72,9% 72,4%
62,00 1,32 0,09 9,80 98,7% 20,29 10,45 263,0 24,1 99,6% 72,5% 72,2%
63,00 1,27 0,07 8,90 119,1% 20,35 11,41 257,2 23,9 99,7% 71,5% 71,3%
64,00 1,23 0,07 8,43 131,2% 20,38 11,92 252,1 24,1 99,7% 71,0% 70,8%
65,00 1,23 0,08 8,33 133,7% 20,38 12,02 248,6 23,7 99,6% 71,1% 70,8%
66,00 1,18 0,09 8,21 136,8% 20,39 12,14 245,3 23,7 99,6% 71,1% 70,8%
67,00 1,18 0,09 8,19 137,2% 20,39 12,16 242,5 24,2 99,5% 71,4% 71,1%
68,00 1,14 0,09 8,16 138,0% 20,40 12,19 240,4 23,8 99,5% 71,5% 71,1%
69,00 1,09 0,10 8,14 138,5% 20,40 12,21 238,0 24,0 99,4% 71,7% 71,2%
70,00 1,09 0,11 8,09 139,4% 20,40 12,25 235,9 24,1 99,3% 71,8% 71,3%
71,00 1,05 0,12 8,11 138,6% 20,40 12,22 234,4 24,2 99,2% 71,9% 71,4%
72,00 1,05 0,13 8,09 139,2% 20,40 12,25 233,0 24,0 99,1% 72,0% 71,4%
73,00 1,00 0,13 8,07 139,6% 20,40 12,27 232,0 23,6 99,1% 72,0% 71,3%
74,00 1,00 0,14 8,00 141,4% 20,40 12,33 230,5 23,9 99,0% 72,0% 71,3%
75,00 0,96 0,13 7,97 142,6% 20,41 12,37 229,1 24,0 99,1% 72,1% 71,4%
76,00 0,96 0,14 7,94 143,3% 20,41 12,40 227,5 23,8 99,0% 72,2% 71,5%
77,00 0,91 0,14 7,92 143,8% 20,41 12,42 226,0 24,0 99,0% 72,3% 71,5%
78,00 0,91 0,15 7,90 143,9% 20,41 12,43 225,1 24,1 98,9% 72,3% 71,5%
79,00 0,86 0,15 7,87 144,7% 20,41 12,46 223,8 24,0 98,8% 72,4% 71,5%
80,00 0,86 0,16 7,80 146,6% 20,41 12,53 222,3 23,4 98,8% 72,3% 71,4%
81,00 0,82 0,16 7,76 148,0% 20,42 12,58 220,9 23,8 98,7% 72,4% 71,5%
82,00 0,82 0,17 7,69 150,0% 20,42 12,65 219,7 23,8 98,7% 72,4% 71,4%
83,00 0,78 0,16 7,60 153,1% 20,43 12,75 218,2 23,9 98,7% 72,3% 71,4%
84,00 0,78 0,17 7,55 154,7% 20,43 12,80 216,7 24,0 98,7% 72,4% 71,4%
85,00 0,73 0,17 7,48 156,7% 20,43 12,87 215,6 24,0 98,6% 72,3% 71,3%
86,00 0,73 0,18 7,43 158,3% 20,44 12,92 214,3 23,6 98,5% 72,3% 71,3%
87,00 0,73 0,19 7,28 163,0% 20,45 13,07 212,5 24,0 98,4% 72,2% 71,0%
88,00 0,68 0,20 7,25 163,8% 20,45 13,10 211,3 24,0 98,3% 72,3% 71,0%
89,00 0,68 0,20 7,37 159,3% 20,44 12,97 211,0 23,9 98,2% 72,5% 71,2%
90,00 0,68 0,20 7,40 158,4% 20,44 12,93 210,7 24,0 98,3% 72,6% 71,4%
91,00 0,64 0,19 7,48 156,2% 20,43 12,86 210,0 23,8 98,4% 72,8% 71,6%
92,00 0,64 0,19 7,54 154,1% 20,43 12,79 209,8 23,9 98,4% 73,0% 71,8%

CSA B415.1 OE Calculations
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93,00
94,00
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

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
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0,59
0,59
0,59
0,55
0,55
0,55
0,55
0,55
0,50
0,50
0,50
0,50
0,50
0,50
0,46
0,46
0,46
0,46
0,46
0,41
0,41
0,41
0,41
0,41
0,37
0,37
0,37
0,37
0,37
0,32
0,32
0,32
0,32
0,32
0,28
0,28
0,28
0,28
0,28
0,28
0,23
0,23
0,23
0,23
0,23
0,23
0,18
0,18
0,18
0,18
0,18
0,14
0,14
0,14
0,14
0,14
0,14
0,09
0,09
0,09
0,09
0,09
0,09
0,05
0,05
0,05
0,05
0,05
0,05
0,00

0,19
0,22
0,25
0,26
0,28
0,37
0,44
0,47
0,49
0,50
0,51
0,52
0,52
0,55
0,56
0,57
0,58
0,58
0,59
0,59
0,60
0,60
0,61
0,61
0,62
0,63
0,63
0,64
0,65
0,67
0,67
0,68
0,69
0,72
0,73
0,74
0,69
0,70
0,72
0,73
0,75
0,76
0,76
0,77
0,79
0,80
0,81
0,83
0,83
0,83
0,84
0,88
0,92
0,94
0,95
0,98
0,99
1,00
1,00
0,98
0,94
0,94
0,95
0,94
0,94
0,93
0,94
0,97
0,98
0,99

7,44
7,31
7,09
6,96
6,78
6,39
6,09
6,02
5,99
5,97
5,96
5,98
5,94
5,93
5,91
5,91
5,89
5,91
5,93
5,93
5,96
5,96
5,99
6,01
6,01
6,02
5,99
5,96
5,96
5,93
5,94
5,91
5,89
5,80
5,80
5,76
5,60
5,45
5,43
5,40
5,43
5,45
5,47
5,38
5,35
5,33
5,35
5,35
5,33
5,32
5,32
5,12
5,04
5,02
4,97
4,96
4,94
4,96
4,94
4,89
4,91
4,82
4,78
4,76
4,78
4,78
4,73
4,61
4,61
4,49

DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

157,3%
161,0%
167,4%
171,9%
178,2%
190,8%
200,6%
202,4%
203,1%
203,2%
203,7%
202,5%
203,7%
203,4%
203,6%
203,1%
203,5%
202,6%
201,5%
201,3%
199,6%
199,4%
197,6%
196,7%
196,3%
195,3%
196,5%
197,5%
197,0%
197,9%
196,9%
198,2%
198,3%
201,7%
201,1%
201,9%
212,3%
219,5%
219,4%
220,3%
217,6%
216,4%
215,4%
219,0%
219,7%
220,1%
218,6%
217,9%
218,7%
219,5%
219,1%
227,3%
229,8%
229,6%
231,4%
231,0%
231,4%
230,0%
230,7%
234,6%
235,9%
240,7%
243,3%
244,4%
243,8%
244,1%
246,4%
252,0%
251,1%
258,3%

20,44
20,44
20,46
20,46
20,47
20,49
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,51
20,50
20,50
20,50
20,50
20,50
20,50
20,50
20,50
20,50
20,51
20,51
20,51
20,51
20,51
20,52
20,53
20,53
20,54
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,54
20,55
20,55
20,55
20,55
20,55
20,55
20,55
20,55
20,55
20,56
20,56
20,56
20,56
20,56
20,57
20,57
20,57
20,58

12,90
13,03
13,24
13,37
13,55
13,92
14,20
14,25
14,28
14,29
14,30
14,28
14,31
14,31
14,32
14,32
14,33
14,31
14,29
14,29
14,25
14,25
14,21
14,19
14,18
14,16
14,19
14,22
14,22
14,25
14,23
14,26
14,27
14,36
14,35
14,38
14,58
14,73
14,74
14,77
14,72
14,70
14,68
14,76
14,79
14,80
14,77
14,77
14,78
14,80
14,80
14,98
15,05
15,06
15,10
15,10
15,12
15,09
15,11
15,17
15,18
15,26
15,31
15,33
15,32
15,32
15,37
15,48
15,47
15,59

209,2
208,0
207,0
205,8
204,0
201,3
198,7
196,9
194,9
193,7
192,3
191,0
189,9
188,9
187,8
187,3
186,2
184,9
184,3
183,8
182,9
182,7
182,3
181,6
180,7
180,4
179,7
179,3
179,0
178,6
178,1
177,6
176,7
176,4
175,7
175,0
173,7
173,0
172,3
171,8
171,1
170,7
170,2
169,8
169,1
168,9
168,3
168,1
167,8
167,3
166,8
166,2
165,9
165,3
164,8
164,4
163,9
163,4
162,9
162,3
161,8
161,3
160,8
160,2
160,1
159,9
159,3
159,1
158,0
157,2

23,9
23,9
23,8
23,8
23,8
23,9
23,9
23,9
23,9
23,9
23,9
23,9
23,8
23,9
23,9
23,8
23,7
23,8
23,8
23,8
23,8
23,8
23,7
23,8
23,6
23,8
23,7
23,8
23,7
23,7
23,6
23,6
23,7
23,6
23,7
23,6
23,7
23,7
23,7
23,7
23,7
23,7
23,8
23,8
23,6
23,7
23,7
23,7
23,7
24,0
24,0
23,9
24,0
24,0
23,8
23,6
23,8
23,9
23,8
23,9
23,9
23,8
23,8
23,6
23,7
23,5
23,7
23,9
23,9
23,8

98,4%
98,1%
97,6%
97,4%
97,2%
96,0%
94,9%
94,5%
94,3%
94,1%
94,0%
93,9%
93,8%
93,5%
93,3%
93,2%
93,1%
93,1%
93,0%
93,0%
93,0%
92,9%
92,9%
92,8%
92,7%
92,7%
92,6%
92,4%
92,3%
92,1%
92,0%
91,9%
91,8%
91,4%
91,3%
91,1%
91,4%
91,2%
90,9%
90,7%
90,5%
90,4%
90,4%
90,1%
89,9%
89,8%
89,6%
89,5%
89,4%
89,4%
89,3%
88,5%
87,9%
87,6%
87,3%
87,0%
86,8%
86,8%
86,7%
86,8%
87,3%
87,2%
87,0%
87,0%
87,1%
87,1%
86,9%
86,3%
86,2%
85,8%

72,8%
72,7%
72,3%
72,1%
71,9%
71,2%
70,6%
70,6%
70,8%
70,8%
70,9%
71,1%
71,2%
71,2%
71,3%
71,3%
71,4%
71,6%
71,7%
71,8%
72,0%
72,0%
72,1%
72,2%
72,3%
72,4%
72,4%
72,3%
72,3%
72,3%
72,4%
72,4%
72,4%
72,2%
72,3%
72,2%
72,0%
71,6%
71,7%
71,6%
71,8%
71,9%
72,0%
71,8%
71,8%
71,8%
71,9%
71,9%
71,9%
71,9%
72,0%
71,4%
71,2%
71,2%
71,1%
71,1%
71,1%
71,2%
71,2%
71,2%
71,3%
71,1%
71,0%
71,0%
71,0%
71,0%
71,0%
70,6%
70,7%
70,4%

71,7%
71,3%
70,6%
70,3%
69,9%
68,3%
67,0%
66,8%
66,7%
66,6%
66,7%
66,8%
66,7%
66,6%
66,5%
66,5%
66,5%
66,7%
66,7%
66,7%
66,9%
66,9%
66,9%
67,1%
67,1%
67,1%
67,0%
66,8%
66,8%
66,6%
66,6%
66,5%
66,5%
66,0%
65,9%
65,8%
65,8%
65,3%
65,1%
64,9%
65,0%
65,0%
65,1%
64,7%
64,5%
64,4%
64,4%
64,3%
64,3%
64,3%
64,3%
63,2%
62,6%
62,4%
62,1%
61,8%
61,7%
61,8%
61,8%
61,8%
62,2%
61,9%
61,7%
61,7%
61,9%
61,9%
61,7%
60,9%
61,0%
60,4%
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DATA 2023-05-02 EPA PI1 20288 RUN 1 SINGLE BURN RATE

SFBA EPA EMISSION RESULTS
RESULTS
Average emission rate: 1,46 g/hr
Burn Rate : 1,53 Dry kg/hr
Test Duration: 162 min
PRESSURE FACTOR: DGM 1st hr 0,956
DGM 1 0,952 BAROMETRIC PRESSURE
DGM 2 0,954 Average: 29,52998888 in Hg
DGM 3 0,987 Start: 29,52998888 in Hg
End: 29,52998888 in Hg
TEMPERATURE FACTORS DGM 1st hr 0,991
DGM 1 0,990 DGM VALUES
DGM 2 0,986 DGM 1st hr Final: 2074,560 Cuft
DGM 3 0,988 Initial: 2062,400 Cuft
DGM 1 Final: 28330,198 Cuft
VOLUMES SAMPLED DGM 1st hr 11,514 SCft Initial: 28298,833 Cuft
DGM 1 29,536 SCft
DGM 2 29,823 SCft DGM 2 Final: 19402,655 Cuft
DGM 3 22,298 SCft Initial: 19371,135 Cuft
DGM #3 Final: 15487,478 Cuft
TOTAL TUNNEL VOLUME : 47575 Initial: 15464,674 Cuft
SAMPLE RATIOS TEMPERATURES
Sample Train 1st Hr: 1530,3 DGM 1st hr 532,562 °R
Sample Train 1: 1610,8 DGM 1 533,472 °R
Sample Train 2: 1595,2 DGM 2 535,737 °R
Paticulate concentration CALIBRATION FACTORS
Sample Train 1st Hr 0,000165 g/dscf DGM 1st hr 0,9985
Sample Train1  0,000085 g/dscf DGM 1 0,9995
Sample Train 2 0,000091 g/dscf DGM 2 1,0061
Room 0,000004 g/dscf DGM #3 1,0030
TUNNEL FLOW RATE: 293,7 Dscfm
TOTAL EMISSIONS
Sample Train 1st Hr 283 g PARTICULATE CATCH
Sample Train 1 3,81 ¢ Total Sample Train 1: 2,50 mg
Sample Train 2 4,09 g Total Sample Train 2: 2,70 mg
Total Sample Train 1 1st hour: 1,90 mg
EMISSION RATES
Sample Train 1st Hr 2,83 g/hr
Sample Train 1 1,41 g/hr
Sample Train 2 1,52 g/hr
DEVIATION: 3,54%
Train 1 Train 2 Train 1st Hr
Cs 8,464E-05 9,0534E-05 0,000165
Particulates Calculations Page 1 of 1



DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

Average 0,37 636,13 186,67 326,52] 281,4§| 0,07 73,15 0,18 7 73,02] 82,22 7 0,06 0,07 0,91
* * = 5 | 7 |8 [Mass flow |DGM st hour |DGM ist hour |Filter Mass flow 1_[DGM 1 DGM 1 iter 1 G 2 Tunnel Velocity |Flue draft
Elapsed Weight Unit| Unit| Unit| Unit| Gni Tst hour 1st hour Isthour |Reading  [Tnlet T Outlet T__[Temp Outlet T__|Temp |Pressure ressure _[Filter 1st hr
Time| Raw data row| Remaining co Top| Back] R.Side| L.Side Bottom|Ist hour _|Inlet T Outlet T [Temp | | | Jin we we
min) bs % °F] °F] °F] °F] °F[cuft/min_|oF oF oF [cuft/min__[oF oF [oF [cuft/min__[oF oF [oF finwe in wc in_Hg
0 117,00 15,0 0,3 828,0 T61,9 301,8 277,9 269,5 0,19 718 7T 74,0 0,18 715 70,9 76,9 0,18 71,0 71 79,6 0,06 0,09 0,86
1 118,0 10,6 03 805,1 164,2 303,9 281,6 2731 0,19 721 71,5 74,2 0,18 71,5 70,9 76,6 0,18 711 71,2 79,4 0,06 0,09 -0,82
2 119,0 10,3 03 788,7 166,4 306,3 284,6 275,5 0,19 721 71,5 74,3 0,18 71,4 70,9 76,7 0,18 711 71,2 79,5 0,06 0,09 -0,82
3 120,0 10,1 0.2 780,4 167,7 306,1 287,6 276,0 0,19 721 71,6 74,4 0,18 71,4 70,9 76,9 0,18 71,2 71,3 79,6 0,06 0,09 -0,83
4 121,0 10,0 01 774,1 169,4 306,9 289,7 277,9 0,19 72,1 71,6 74,6 0,18 71,5 70,9 7.1 0,18 71,3 71,4 79,8 0,06 0,08 -0,83
5 122,0 9,8 0,1 767,5 170,6 309,3 292,1 279,2 0,19 72,2 71,6 74,8 0,18 71,5 70,9 77,4 0,18 71,4 71,5 80,0 0,06 0,08 -0,83
6 123,0 9,7 01 760,1 172,5 311,1 294,2 282,8 0,19 72,3 71,6 74,9 0,18 71,5 70,9 77,6 0,18 71,5 71,6 80,2 0,06 0,08 0,83
7 124,0 9,6 0,1 752,4 174,1 312,2 296,6 284,6 0,19 72,3 71,6 75,1 0,18 71,5 70,9 77,8 0,18 71,6 71,8 80,4 0,05 0,08 -0,83
8 125,0 9,4 01 745,3 176,2 3136 298,4 285,9 0,19 72,3 71,7 75,3 0,18 71,6 71,0 78,0 0,18 71,7 72,0 80,6 0,06 0,08 -0,84
9 126,0 9,3 0,1 739,7 176,5 313,4 299,7 286,4 0,19 72,4 71,7 75,5 0,18 71,6 71,0 78,2 0,18 71,8 72,1 80,8 0,06 0,08 -0,83
10 127,0 9,2 01 734,7 177,8 315,1 301,7 287,6 0,19 72,4 71,7 75,7 0,18 71,7 71,0 78,4 0,18 72,0 72,3 81,0 0,06 0,08 -0,82
11 128,0 9.1 0,1 730,8 179,2 316,4 303,7 288,5 0,19 72,4 71,7 75,9 0,18 71,7 71,0 78,6 0,18 72,1 72,5 81,2 0,06 0,08 -0,83
12 129,0 9,0 01 727,4 180,3 3157 305,0 287,9 0,19 72,5 71,7 76,1 0,18 71,7 71,1 78,9 0,18 72,2 72,7 81,4 0,06 0,08 -0,84
13 130,0 8,9 0,1 724,0 180,7 316,3 305,6 289,2 0,19 72,5 71,8 76,2 0,18 71,8 711 79,0 0,18 72,4 72,9 81,6 0,06 0,08 -0,84
14 131,0 88 01 720,6 181,8 317,8 307,7 289,6 0,19 72,5 71,8 76,4 0,18 71,8 71,1 79,2 0,18 72,4 73,1 81,7 0,06 0,08 -0,84
15 132,0 8,6 0,1 717,2 182,0 318,1 308,4 289,8 0,19 72,5 71,8 76,6 0,18 71,8 71,2 79,4 0,18 72,5 73,3 81,9 0,06 0,08 -0,84
16 133,0 8,5 01 714,6 182,4 317,7 309,6 289,6 0,19 72,5 71,8 76,8 0,18 71,9 71,2 79,6 0,18 72,6 73,4 82,0 0,06 0,08 -0,84
17 134,0 84 0,1 712,7 182,9 319,6 310,8 289,7 0,19 72,5 71,8 76,9 0,18 72,0 71,2 79,7 0,18 72,8 73,6 82,2 0,06 0,08 -0,84
18 135,0 83 01 711,2 183,1 319,7 311,3 289,1 0,19 72,6 71,9 77,1 0,18 72,1 71,3 79,9 0,18 72,9 73,8 82,4 0,06 0,08 -0,84
19 136,0 8,2 0,1 710,8 183,3 319,6 312,0 288,7 0,19 72,7 71,9 77,3 0,18 72,1 71,3 80,0 0,18 73,0 74,0 82,5 0,06 0,08 -0,84
20 137,0 81 01 711,2 183,7 320,8 3133 288,9 0,19 72,7 71,9 77,5 0,18 722 71,4 80,2 0,18 731 74,2 82,6 0,06 0,08 -0,85
21 138,0 7,9 0,1 711,9 183,9 3215 3137 288,3 0,19 72,8 71,9 77,6 0,18 72,2 71,4 80,3 0,18 73,1 74,5 82,8 0,06 0,08 -0,85
22 139,0 78 01 713,3 183,9 321,8 3148 287,8 0,19 72,8 71,9 77,7 0,18 722 71,4 80,4 0,18 732 74,7 82,9 0,06 0,08 -0,85
23 140,0 7.7 0,1 7152 184,1 3214 3156 287,2 0,19 72,8 72,0 77,8 0,18 72,1 71,5 80,6 0,18 73,2 74,9 83,1 0,06 0,08 -0,86
24 141,0 7,6 01 716,8 183,1 320,8 316,2 286,7 0,19 72,7 72,0 78,0 0,18 722 71,4 80,6 0,18 732 75,0 83,2 0,06 0,08 -0,86
25 142,0 74 0,1 718,8 182,8 321,7 316,8 286,4 0,19 72,7 72,0 78,1 0,18 72,1 71,4 80,8 0,18 73,2 75,2 83,3 0,06 0,08 -0,90
26 143,0 73 01 721,1 182,9 322,5 317,7 285,7 0,19 72,7 71,9 78,2 0,18 721 71,5 80,9 0,18 732 75,4 83,4 0,06 0,08 -0,86
27 144,0 7.2 0,1 723,7 181,3 321,2 318,0 284,3 0,19 72,7 72,0 78,3 0,18 72,0 71,5 81,0 0,18 73,2 75,5 83,5 0,06 0,08 -0,87
28 145,0 7,0 01 726,0 1816 3229 318,4 284,3 0,19 72,6 72,0 78,4 0,19 721 71,5 81,1 0,18 733 75,6 83,6 0,06 0,08 -0,87
29 146,0 6,9 0,1 728,5 181,4 3228 318,7 283,6 0,19 72,7 72,0 78,6 0,18 72,2 71,5 81,2 0,19 73,4 75,7 83,7 0,06 0,09 -0,87
30 147,0 68 01 730,7 180,6 323,0 3192 282,9 0,19 72,8 72,0 78,6 0,19 72,3 71,5 81,4 0,18 73,4 75,8 83,8 0,06 0,08 -0,88
31 148,0 6,7 0,1 732,5 180,6 3234 3202 282,3 0,19 72,8 72,0 78,8 0,19 72,3 71,6 81,5 0,18 73,5 76,0 83,9 0,06 0,08 -0,87
32 149,0 6,5 01 734,3 179,9 3233 3203 281,3 0,19 72,8 72,0 78,9 0,18 72,4 71,6 81,6 0,18 73,5 76,1 84,0 0,06 0,08 -0,89
33 150,0 6,4 0,1 736,3 179,7 324,0 3208 280,9 0,19 72,9 72,0 79,0 0,19 72,5 71,6 81,7 0,18 73,6 76,2 84,1 0,06 0,08 -0,89
34 15,0 63 01 738,6 1793 324,1 3212 280,2 0,19 73,0 72,0 79,1 0,19 72,5 71,6 81,8 0,18 73,7 76,4 84,2 0,06 0,08 -0,89
35 152,0 6,1 0,1 741,1 179,0 324,3 321,8 279,7 0,19 731 72,1 79,3 0,19 72,6 71,7 81,9 0,18 73,8 76,5 84,3 0,06 0,08 -0,89
36 153,0 6,0 01 744,2 178,8 3244 3222 279,2 0,19 731 721 79,4 0,18 72,7 71,7 82,0 0,18 73,8 76,7 84,4 0,06 0,08 -0,90
37 154,0 59 0,1 747,8 178,6 324,9 322,8 278,5 0,19 73,2 72,1 79,5 0,18 72,7 71,7 82,1 0,18 73,8 76,8 84,5 0,06 0,08 -0,91
38 155,0 57 01 751,9 177,6 3243 3232 277,8 0,19 73,2 721 79,6 0,18 72,8 71,8 82,2 0,18 73,9 76,8 84,6 0,06 0,09 -0,92
39 156,0 56 0,1 756,7 177,6 3253 3238 277,2 0,19 733 72,2 79,7 0,18 73,0 71,8 82,3 0,18 74,1 76,9 84,7 0,06 0,09 -0,92
40 157,0 5,5 01 762,6 177,0 3258 324,1 277,0 0,19 73,4 72,2 79,8 0,18 732 71,9 82,4 0,18 74,3 77,0 84,9 0,06 0,08 0,93
41 158,0 53 0,1 769,1 176,1 326,1 3247 276,0 0,19 73,4 72,3 79,9 0,19 73,2 71,9 82,6 0,18 74,3 771 85,0 0,06 0,08 -0,94
42 159,0 5.2 01 775,6 176,3 326,8 3254 275,8 0,19 73,4 72,3 80,0 0,18 732 72,0 82,7 0,18 74,4 771 85,1 0,06 0,08 -0,95
43 160,0 5,0 0.2 782,8 175,7 326,5 3255 274,9 0,19 73,5 72,3 80,1 0,19 733 72,1 82,8 0,18 74,4 77,2 85,2 0,06 0,09 -0,96
44 161,0 4,9 02 789,9 176,0 327,8 326,3 274,6 0,19 73,6 72,4 80,2 0,18 733 72,1 82,9 0,18 74,4 77,2 85,3 0,06 0,09 -0,98
45 162,0 4,7 0.2 796,4 175,7 327,9 327,1 274,1 0,19 73,6 72,4 80,3 0,18 733 72,1 83,0 0,18 74,4 77,3 85,4 0,06 0,08 -0,99
46 163,0 4,6 0.2 801,4 1757 3284 328,0 2735 0,19 73,6 72,4 80,4 0,18 73,4 72,1 83,1 0,18 74,4 77,4 85,5 0,06 0,08 -1,01
47 164,0 4,5 0,1 804,8 175,1 328,9 328,3 273,2 0,19 73,7 72,4 80,5 0,18 73,4 72,2 83,2 0,18 74,4 77,5 85,6 0,06 0,09 -1,02
48 165,0 4,3 01 806,4 174,6 329,5 3288 272,8 0,19 73,7 72,5 80,6 0,19 73,4 72,2 83,3 0,18 74,5 77,6 85,7 0,06 0,08 -1,03
49 166,0 4,2 0,1 806,5 174,0 3298 329,5 272,0 0,19 73,7 72,5 80,7 0,19 73,5 72,2 83,3 0,18 74,5 77,6 85,8 0,06 0,09 -1,03
50 167,0 4,1 01 806,0 174,5 331,3 330,7 2718 0,19 73,7 72,5 80,8 0,18 73,6 72,3 83,4 0,18 74,6 77,6 85,8 0,06 0,08 -1,04
51 168,0 4,0 0,1 804,9 174,1 330,4 331,0 271,0 0,19 73,8 72,6 80,8 0,18 73,7 72,3 83,5 0,18 74,7 77,8 85,9 0,06 0,08 -1,04
52 169,0 39 01 803,7 174,6 332,1 3312 271,1 0,19 73,9 72,7 80,9 0,18 73,8 72,4 83,5 0,18 74,8 77,9 86,0 0,06 0,09 -1,04
53 170,0 38 0,1 802,6 175,0 3328 332,4 271,0 0,19 73,9 72,7 81,0 0,18 73,8 72,4 83,6 0,18 74,9 78,0 86,0 0,06 0,09 -1,05
54 171,0 37 01 801,5 1752 332,7 333,0 270,6 0,19 73,9 72,7 81,1 0,18 73,7 72,5 83,6 0,18 74,8 78,1 86,1 0,06 0,09 -1,05
55 172,0 35 0,1 800,5 175,5 3333 334,1 270,4 0,19 74,0 72,7 81,1 0,18 73,6 72,5 83,7 0,18 74,8 78,2 86,1 0,06 0,08 -1,06
56 173,0 34 01 799,4 175,0 3322 334,4 270,0 0,19 73,9 72,7 81,2 0,19 73,6 72,5 83,7 0,18 74,8 78,2 86,2 0,06 0,08 -1,06
57 174,0 33 0,1 798,7 1752 333,9 3348 269,8 0,19 74,0 72,7 81,3 0,18 73,6 72,5 83,8 0,18 74,7 78,3 86,3 0,06 0,08 -1,07
58 175,0 3.2 01 798,2 174,6 3346 3352 269,5 0,19 73,9 72,8 81,4 0,19 73,7 72,5 83,9 0,18 74,8 78,4 86,3 0,06 0,08 -1,07
59 176,0 31 0,1 797,7 174,7 3348 336,0 269,3 0,19 73,9 72,8 81,4 0,18 73,8 72,6 83,9 0,19 75,0 78,4 86,3 0,06 0,08 -1,07
60 177,0 3,0 01 797,2 1753 3346 336,6 269,3 0,19 74,0 72,8 81,5 0,18 73,8 72,7 84,0 0,18 75,0 78,4 86,3 0,06 0,08 -1,08
61 178,0 3,0 0,1 7954 1752 3338 336,5 268,9 0,00 734 72,8 81,3 0,19 74,0 72,7 84,0 0,18 75,1 78,4 86,4 0,06 0,08 -0,03
62 179,0 2,9 01 791,0 1753 3352 3373 269,0 0,00 73,2 72,8 81,3 0,18 74,1 72,8 84,0 0,19 752 78,2 86,3 0,06 0,08 -0,03
63 180,0 2,8 0,1 782,7 175,7 335,9 338,1 269,0 0,00 731 72,9 81,3 0,19 74,1 72,8 84,0 0,18 753 78,0 86,3 0,06 0,08 -0,03
64 181,0 2,7 01 7716 176,5 336,6 3381 268,9 0,00 73,0 72,9 81,3 0,18 74,1 72,8 84,0 0,18 753 77,9 86,3 0,06 0,08 -0,02
65 182,0 2,7 0,1 760,2 176,5 334,9 338,5 268,5 0,00 73,0 72,9 81,2 0,18 74,1 72,9 84,0 0,18 754 77,7 86,2 0,06 0,08 -0,02
66 183,0 26 01 749,4 176,3 3356 339,0 268,4 0,00 72,9 72,9 81,1 0,19 74,1 72,9 84,0 0,18 75,3 77,5 86,2 0,06 0,08 -0,03
67 184,0 2,6 0,1 738,8 176,7 336,5 339,5 268,3 0,00 72,9 72,9 81,1 0,18 74,2 72,9 84,0 0,18 753 77,4 86,2 0,06 0,08 -0,02
68 185,0 25 01 729,0 1773 3355 339,9 268,1 0,00 72,9 72,9 81,0 0,18 74,3 72,9 84,0 0,18 754 77,3 86,1 0,06 0,08 -0,02
69 186,0 2,4 0,1 720,1 177,5 336,4 340,3 268,0 0,00 72,9 73,0 81,0 0,18 74,4 73,0 84,0 0,18 75,5 77,2 86,1 0,06 0,08 -0,03
70 187,0 2,4 01 712,2 177,9 336,5 340,6 268,2 0,00 72,9 73,0 80,9 0,18 74,4 73,0 83,9 0,18 75,5 77,2 86,1 0,06 0,08 -0,03
71 188,0 2,3 0,1 705,1 178,1 336,5 340,6 268,2 0,00 72,9 73,0 80,8 0,18 74,3 731 83,9 0,18 75,5 771 86,1 0,06 0,08 -0,03
72 189,0 2,3 01 698,8 178,3 336,5 341,0 268,3 0,00 72,9 73,0 80,7 0,19 74,2 73,1 83,9 0,18 75,5 77,0 86,0 0,06 0,07 -0,02
73 190,0 2,2 0,1 693,0 177,5 3332 340,7 266,9 0,00 72,9 73,0 80,6 0,18 74,3 731 83,9 0,18 75,6 77,0 86,0 0,06 0,08 -0,02
74 19,0 2,2 01 687,4 178,2 335,0 3a1,1 268,1 0,00 72,9 73,0 80,6 0,19 74,4 73,1 83,9 0,18 75,6 76,9 85,9 0,06 0,07 -0,03
75 192,0 2,1 0,1 682,4 178,7 3355 341,2 268,6 0,00 72,9 73,0 80,5 0,18 74,4 73,2 83,9 0,18 75,7 76,9 85,9 0,06 0,07 -0,03
76 193,0 2,1 01 677,6 179,2 3353 341,5 268,7 0,00 72,9 73,0 80,5 0,18 74,4 73,2 83,8 0,18 75,7 76,9 85,9 0,06 0,07 -0,04
77 194,0 2,0 0,1 673,1 179,9 3358 341,5 268,8 0,00 72,9 73,0 80,4 0,19 74,5 73,2 83,8 0,18 75,8 76,9 85,8 0,06 0,07 -0,04
78 195,0 2,0 02 668,9 180,2 3357 3416 268,9 0,00 72,9 73,0 80,3 0,18 74,4 73,2 83,8 0,18 75,8 76,9 85,8 0,06 0,07 -0,04
79 196,0 1,9 0.2 664,7 180,7 3356 341,8 269,1 0,00 72,9 73,0 80,2 0,18 74,3 73,3 83,8 0,18 75,7 76,8 85,8 0,06 0,07 -0,03
80 197,0 19 0.2 660,6 181,2 3353 341,7 269,3 0,00 72,9 73,0 80,1 0,18 74,3 73,3 83,8 0,18 75,7 76,8 85,7 0,06 0,07 -0,04
81 198,0 1,8 0.2 656,4 181,8 335,2 341,8 269,6 0,00 73,0 73,0 80,0 0,18 74,3 73,3 83,8 0,18 75,8 76,8 85,7 0,06 0,07 -0,04
82 199,0 18 02 651,9 182,3 3348 3417 269,8 0,00 73,0 73,0 80,0 0,19 74,3 73,3 83,7 0,18 75,8 76,8 85,7 0,06 0,07 -0,04
83 200,0 1,7 0.2 647,2 182,4 334,9 341,5 270,0 0,00 73,0 73,0 79,9 0,19 74,3 73,3 83,7 0,18 75,8 76,8 85,6 0,06 0,07 -0,04
84 201,0 17 02 642,5 183,0 3347 3416 270,3 0,00 73,0 73,0 79,8 0,18 74,3 73,4 83,7 0,18 75,8 76,8 85,5 0,06 0,07 -0,04
85 202,0 1,6 0.2 638,0 183,7 334,3 341,6 270,5 0,00 73,0 73,0 79,8 0,18 74,4 73,4 83,6 0,18 75,8 76,8 85,5 0,06 0,07 -0,04
86 203,0 16 0.2 633,6 184,2 332,9 3414 270,8 0,00 73,0 73,0 79,7 0,18 74,4 73,4 83,6 0,18 75,7 76,8 854 0,06 0,07 -0,04
87 204,0 1,6 0.2 629,2 184,9 333,7 341,3 271,2 0,00 73,0 73,0 79,7 0,18 74,5 73,4 83,5 0,18 75,8 76,8 85,3 0,06 0,07 -0,04
88 205,0 15 02 624,8 185,6 3336 3412 2716 0,00 73,0 731 79,6 0,19 74,5 73,5 83,5 0,18 75,8 76,8 85,3 0,06 0,07 -0,04
89 206,0 15 0.2 621,1 185,8 3336 341,0 2721 0,00 73,0 731 79,6 0,19 74,5 73,5 83,5 0,18 75,8 76,8 85,3 0,06 0,07 -0,04
90 207,0 15 0.2 617,9 186,4 3334 340,8 272,6 0,00 731 73,1 79,5 0,19 74,4 73,5 83,5 0,19 759 76,8 85,3 0,06 0,07 -0,04
91 208,0 1,4 0.2 615,0 186,8 3332 340,7 273,0 0,00 731 73,0 79,5 0,19 74,4 73,5 83,5 0,18 759 76,8 85,2 0,06 0,07 -0,04
92 209,0 14 02 612,5 187,5 332,8 340,6 2735 0,00 731 73,0 79,5 0,19 74,4 73,6 83,5 0,18 759 76,8 85,2 0,06 0,07 -0,04
93 210,0 13 0.2 610,2 187,9 332,7 340,4 274,0 0,00 731 731 79,4 0,19 74,4 73,6 83,4 0,18 75,8 76,8 85,2 0,06 0,07 -0,04
94 211,0 13 02 608,1 188,3 3324 3402 274,4 0,00 731 731 79,4 0,18 74,4 73,6 83,4 0,18 759 76,8 85,1 0,06 0,07 -0,04
95 212,0 13 03 605,6 188,9 332,2 340,1 275,0 0,00 731 731 79,3 0,18 74,5 73,6 83,3 0,19 75,8 76,8 85,0 0,06 0,07 -0,04
96 213,0 12 03 602,8 189,3 332,0 339,9 275,4 0,00 731 731 79,3 0,19 74,5 73,6 83,3 0,18 759 76,8 85,0 0,06 0,07 -0,04
97 214,0 1,2 03 599,5 189,7 3318 339,8 276,0 0,00 731 731 79,2 0,19 74,5 73,7 83,3 0,18 75,8 76,8 84,9 0,06 0,07 -0,05
98 215,0 12 04 5953 190,2 331,7 339,7 276,5 0,00 731 731 79,2 0,18 74,5 73,7 83,3 0,18 759 76,9 84,9 0,06 0,07 -0,04
99 216,0 1,2 04 590,2 190,6 3316 339,5 2771 0,00 73,2 731 79,1 0,18 74,6 73,7 83,2 0,18 759 76,9 84,8 0,06 0,07 -0,04
100 217,0 12 0,5 584,8 191,2 331,1 339,4 277,6 0,00 73,2 731 79,1 0,19 74,6 73,7 83,2 0,18 759 76,9 84,7 0,06 0,07 -0,05
101 218,0 11 0,5 579,3 191,7 330,9 3392 278,1 0,00 73,2 731 79,0 0,19 74,6 73,7 83,2 0,18 759 76,9 84,7 0,06 0,07 -0,05
102 219,0 11 0,5 574,0 192,2 330,5 339,0 278,5 0,00 73,2 731 79,0 0,19 74,7 73,8 83,2 0,18 76,0 76,9 84,6 0,06 0,07 -0,05
103 220,0 11 0,5 568,8 192,9 330,4 338,6 2791 0,00 73,2 731 78,9 0,19 74,7 73,8 83,1 0,18 759 76,9 84,5 0,06 0,06 -0,05
104 221,0 11 0,5 563,9 193,0 329,8 3382 279,6 0,00 73,2 731 78,9 0,19 74,7 73,8 83,1 0,19 76,0 76,9 84,5 0,06 0,06 -0,05
105 222,0 11 0,5 559,2 193,5 3293 337,9 280,1 0,00 733 731 78,9 0,19 74,6 73,8 83,1 0,18 76,0 76,9 84,5 0,06 0,06 -0,05
106 223,0 11 0,5 554,9 193,7 328,9 337,5 280,5 0,00 73,2 731 78,9 0,18 74,6 73,8 83,0 0,18 76,0 76,9 84,4 0,06 0,06 -0,05
107 224,0 1,0 0,6 550,7 194,3 328,6 337,1 281,0 0,00 733 731 78,8 0,18 74,6 73,9 83,0 0,18 76,0 77,0 84,4 0,06 0,06 -0,05
108 225,0 1,0 0,6 546,5 194,6 3284 336,7 281,4 0,00 73,3 731 78,8 0,18 74,7 73,9 82,9 0,19 76,0 77,0 84,3 0,06 0,06 -0,05
109 226,0 1,0 0,6 542,9 194,9 3278 336,6 281,9 0,00 73,2 731 78,8 0,18 74,5 73,9 82,9 0,19 759 77,0 84,2 0,06 0,06 -0,05
110 227,0 1,0 0,6 539,3 1952 327,4 336,1 282,3 0,00 73,2 731 78,7 0,18 74,4 73,8 82,9 0,18 75,8 77,0 84,2 0,06 0,06 -0,05
111 228,0 1,0 0,6 535,9 1954 327,0 3356 282,9 0,00 731 731 78,7 0,19 74,4 73,8 82,8 0,18 75,7 77,0 84,1 0,06 0,06 -0,05
112 229,0 0,9 0,6 532,8 195,8 326,7 3352 2833 0,00 731 73,0 78,6 0,19 74,5 73,8 82,8 0,19 75,7 77,0 84,1 0,06 0,06 -0,05
113 230,0 0,9 0,6 529,9 196,0 326,3 3348 283,7 0,00 731 73,0 78,6 0,19 74,5 73,8 82,8 0,18 75,8 77,0 84,1 0,06 0,06 0,05  -1,06 -1,04  -33,7

Particulates Calculations
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DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

114 231,0 0,9 0,6 6,0 360,9 74,8 95,3 527,0 196,3 325,5 334,4 284,2 0,00 73.2 73,0 78,6 0,19 74,6 73,9 82,7 0,18 759 77,0 84,0 0,06 0,06 -0,05  -1,06 -1,04  -343
115 232,0 0,9 0,6 6,0 360,2 74,7 95,2 524,4 196,5 3251 334,0 284,6 0,00 73,2 73,0 78,5 0,19 74,6 73,9 82,7 0,18 759 77,0 84,0 0,06 0,06 -0,05  -1,06 ~-1,04  -34,9
116 233,0 0,9 0,6 6,0 358,9 74,8 95,0 522,0 196,8 324,6 3337 285,0 0,00 732 73,0 78,5 0,19 74,6 73,9 82,7 0,19 759 77,0 84,0 0,06 0,06 -0,05  -1,06 -1,02  -354
117 234,0 08 0,6 6,0 357,3 74,5 95,0 519,5 197,0 324,2 3333 285,3 0,00 73,2 73,0 78,5 0,19 74,6 73,9 82,6 0,18 76,0 77,0 83,9 0,06 0,06 -0,05  -1,06 -1,04  -359
118 235,0 0,8 0,6 6,0 356,7 74,8 95,0 517,4 197,5 323,7 332,9 285,7 0,00 73.2 73,1 78,5 0,19 74,7 74,0 82,6 0,19 76,0 77,0 83,9 0,06 0,06 -0,05  -1,06 -1,04  -364
119 236,0 08 0,6 6,0 355,4 74,6 94,8 515,3 197,8 323,4 332,5 286,1 0,00 73,2 73,1 78,4 0,19 74,7 74,0 82,6 0,19 76,0 77,0 83,9 0,06 0,06 -0,05  -1,06 -1,04  -368
120 237,0 08 0,6 6,0 354,7 74,8 94,5 513,22 198,4 3231 332,1 286,4 0,00 732 73,1 78,4 0,19 74,7 74,0 82,6 0,18 76,0 77,0 83,8 0,06 0,06 -0,05  -1,07 -1,04  -37,2
121 238,0 08 0,7 6,0 354,3 74,6 94,4 511,3 198,5 322,7 331,7 286,6 0,00 73,3 73,1 78,4 0,19 74,7 74,0 82,6 0,19 76,0 77,0 83,8 0,06 0,06 -0,05  -1,06 -1,02  -37,6
122 239,0 0,7 0,7 59 353,4 74,7 94,2 509,4 198,8 3223 3313 287,0 0,00 73,3 73,1 78,4 0,19 74,8 74,1 82,5 0,19 76,1 77,0 83,7 0,06 0,06 -0,05  -1,06 ~-1,04  -38,0
123 240,0 0,7 07 5,9 352,6 74,5 94,4 507,6 199,2 321,8 331,0 287,4 0,00 73,3 73,1 78,4 0,19 74,8 74,1 82,5 0,18 76,1 77,0 83,7 0,06 0,06 -0,05  -1,07 -1,04  -384
124 241,0 0,7 0,7 59 351,7 74,5 94,3 506,0 199,5 321,2 330,5 287,7 0,00 733 73,1 78,4 0,19 74,8 74,1 82,5 0,18 76,1 77,0 83,7 0,06 0,06 -0,04  -1,06 -1,04  -388
125 242,0 0,7 0,7 59 350,1 74,7 94,3 504,3 199,7 320,9 330,0 288,0 0,00 73,3 73,1 78,4 0,19 74,8 74,1 82,5 0,19 76,1 77,0 83,7 0,06 0,06 -0,05  -1,06 -1,03  -39,2
126 243,0 0,7 0,7 58 349,4 74,4 94,2 502,6 199,8 320,4 329,7 288,3 0,00 733 73,2 78,4 0,19 74,8 74,1 82,4 0,18 76,1 77,0 83,7 0,06 0,06 -0,05  -1,06 -1,04  -39,6
127 244,0 0,6 07 5.8 348,3 74,7 94,2 500,9 200,0 320,0 329,4 288,8 0,00 733 73,1 783 0,19 74.8 74,2 82,4 0,18 76.1 77,0 83,6 0,06 0,06 -0,05  -1,06 -1,03  -40,0
128 245,0 0,6 0,7 58 347,1 74,5 94,2 499,2 200,1 319,2 328,9 289,1 0,00 73,3 73,2 78,3 0,19 74,8 74,1 82,4 0,18 76,1 77,0 83,6 0,06 0,06 -0,06  -1,06 -1,03  -40,5
129 246,0 0,6 07 5.6 344,6 74,7 94,2 497,3 200,0 318,9 328,4 289,4 0,00 733 73,1 783 0,19 74.8 74,2 82,4 0,18 76.1 77,0 83,5 0,06 0,06 -0,06  -1,05 -1,04  -41,0
130 247,0 0,6 0,7 54 3433 74,7 94,3 494,9 200,2 318,2 328,1 2898 0,00 733 73,1 78,3 0,19 74,8 74,2 82,4 0,18 76,1 77,0 83,6 0,06 0,06 -0,05  -1,05 -1,03  -41,6
131 248,0 0,6 0,7 54 342,1 74,7 94,2 492,6 200,1 317,8 327,6 290,2 0,00 73,3 73,1 78,3 0,18 74,8 74,2 82,3 0,18 76,1 77,0 83,5 0,06 0,06 0,07  -1,06 -1,08  -42,2
132 249,0 0,6 0,7 54 3413 74,6 94,1 490,1 200,3 317,2 327,3 290,5 0,00 73,3 73,2 78,3 0,19 74,8 74,2 82,3 0,18 76,1 77,1 83,5 0,06 0,06 -0,06  -1,06 -1,04  -42,7
133 250,0 0,5 08 5.4 340,0 74,7 94,0 487,8 200,4 316,8 327,0 291,0 0,00 73,3 73,1 78,3 0,19 74,8 74,2 82,3 0,18 76,1 77,0 83,5 0,06 0,06 -0,06  -1,06 -1,04  -432
134 251,0 0,5 08 54 339,3 74,7 93,7 485,5 200,9 316,6 326,5 291,3 0,00 734 73,2 78,3 0,19 74,8 74,2 82,3 0,18 76,2 77,1 83,5 0,06 0,06 -0,06  -1,05 -1,03  -437
135 252,0 0,5 08 55 338,3 74,8 93,7 483,4 201,0 316,2 326,2 291,6 0,00 73,3 73,2 78,3 0,19 74,8 74,2 82,3 0,18 76,2 77,1 83,4 0,06 0,06 -0,06  -1,06 ~-1,04  -44,1
136 253,0 0,5 08 54 337,7 74,8 93,9 481,3 201,0 3153 3257 292,0 0,00 733 73,2 78,3 0,18 74,8 74,3 82,3 0,18 76,2 77,1 83,4 0,06 0,06 0,06  -1,06 ~-1,04  -44,7
137 254,0 0,5 08 54 336,4 74,5 93,4 479,5 200,6 312,6 3254 292,2 0,00 73,3 73,2 78,3 0,19 74,9 74,3 82,3 0,18 76,2 77,1 83,4 0,06 0,06 -0,06  -1,05 -1,03  -457
138 255,0 0,5 08 53 336,0 74,7 93,6 477,6 200,6 314,3 324,9 292,9 0,00 73,4 73,2 78,3 0,19 751 74,3 82,3 0,18 76,2 77,2 83,4 0,06 0,06 -0,06  -1,05 -1,03  -458
139 256,0 04 08 5.4 335,0 74,7 93,7 475,8 200,3 313,7 324,6 293,1 0,00 734 73.3 783 0,19 75.2 74,3 82,3 0,18 76,4 77,2 83,4 0,06 0,06 -0,06  -1,04 -1,03  -46,3
140 257,0 0,4 08 54 334,5 74,7 93,3 474,0 200,5 3128 324,4 2933 0,00 734 73,3 78,3 0,19 755 74,4 82,2 0,18 76,5 77,2 83,4 0,06 0,06 -0,06  -1,05 -1,04  -46,8
141 258,0 0,4 08 53 334,0 74,7 93,6 472,2 200,5 313,1 324,1 294,1 0,00 73,5 73,4 78,3 0,19 75,5 74,4 82,2 0,18 76,6 77,3 83,3 0,06 0,06 -0,06  -1,05 -1,03  -47,0
142 259,0 0,4 08 53 3332 75,1 93,7 470,7 200,6 312,6 323,8 294,5 0,00 735 73,4 78,3 0,19 755 74,4 82,2 0,19 76,7 77,3 83,3 0,06 0,06 -0,06  -1,05 -1,03  -47,4
143 260,0 04 08 5, 332,2 75,2 94,0 469,2 200,9 312,3 323,4 294,9 0,00 73,5 73,4 78,3 0,19 75,5 74,5 82,2 0,19 76,6 77,3 83,4 0,06 0,06 -0,06  -1,05 -1,04  -47,7
144 261,0 03 0,9 51 331,2 75,1 93,6 467,5 201,0 311,8 323,0 295,2 0,00 735 73,4 78,3 0,19 754 74,5 82,2 0,18 76,6 77,3 83,3 0,06 0,06 -0,06  -1,06 ~-1,04  -48,1
145 262,0 03 0,9 50 330,6 75,1 93,5 465,9 201,1 311,0 322,6 295,5 0,00 73,6 73,4 78,3 0,18 753 74,5 82,2 0,18 76,6 77,3 83,3 0,06 0,06 -0,06  -1,05 -1,04  -48,6
146 263,0 03 0,9 5,0 329,5 75,1 93,2 464,3 201,3 309,8 322,2 2958 0,00 73,6 73,4 78,2 0,19 753 74,5 82,2 0,19 76,6 77,4 83,3 0,06 0,06 -0,06  -1,06 -1,04  -49,1
147 264,0 03 1,0 5.0 328,6 74,8 93,3 462,5 201,1 308,3 321,8 295,9 0,00 736 73.5 783 0,19 75.4 74,5 82,2 0,18 76,6 77,4 83,3 0,06 0,06 -0,07  -1,06 -1,03  -49,9
148 265,0 03 1,0 50 327,9 74,6 93,1 460,8 201,3 309,4 321,7 296,2 0,00 736 73,5 78,2 0,19 756 74,6 82,2 0,19 76,6 77,4 83,3 0,06 0,06 -0,06  -1,06 -1,03  -49,9
149 266,0 03 1,0 4,9 326,9 74,8 93,0 459,2 201,3 3094 321,2 296,6 0,00 736 73.5 783 0,18 75.6 74,6 82,2 0,18 76,6 77,5 83,3 0,06 0,06 -0,06  -1,05 -1,03  -50,3
150 267,0 0,2 1,0 50 326,1 75,1 93,0 457,5 2016 308,9 321,0 297,0 0,00 73,6 73,5 78,3 0,19 756 74,6 82,2 0,18 76,7 77,5 83,2 0,06 0,06 -0,06  -1,05 -1,05  -50,6
151 268,0 0,2 1,0 4,9 325,1 74,9 93,2 455,9 201,6 308,7 320,5 297,3 0,00 73,7 73,6 78,3 0,19 75,5 74,6 82,2 0,18 76,7 77,6 83,2 0,06 0,06 -0,06  -1,05 -1,04  -51,0
152 269,0 0,2 1,0 4,9 324,1 75,0 93,3 454,2 2016 308,5 319,9 297,6 0,00 73,7 73,6 78,3 0,19 755 74,6 82,2 0,19 76,7 77,6 83,2 0,06 0,06 -0,06  -1,05 ~-1,04  -51,4
153 270,0 0,2 0,9 4,9 3233 74,9 93,2 452,5 201,3 308,0 319,4 297,9 0,00 73,7 73,6 78,3 0,18 75,5 74,7 82,2 0,18 76,8 77,6 83,2 0,06 0,06 -0,06  -1,04 -1,04  -52,0
154 271,0 0,2 0,9 4,8 322,3 74,8 93,2 450,8 201,3 307,3 319,1 298,1 0,00 73,7 73,6 78,3 0,18 754 74,7 82,2 0,18 76,7 77,6 83,2 0,06 0,06 -0,06  -1,04 -1,05  -52,5
155 272,0 0,2 0,9 4,8 321,4 74,8 93,0 449,1 201,5 306,9 318,6 298,4 0,00 73,7 73,6 78,3 0,18 754 74,7 82,1 0,18 76,7 77,5 83,2 0,06 0,06 -0,06  -1,04 -1,08  -52,9
156 273,0 0,1 0,9 4,8 320,3 74,5 93,1 447,5 200,8 304,4 318,2 298,4 0,00 73,7 73,6 78,3 0,18 75,5 74,7 82,2 0,19 76,7 77,6 83,2 0,06 0,06 -0,06  -1,04 -1,05  -53,9
157 274,0 01 09 4,8 320,2 74,6 92,9 445,9 201,2 305,5 317,7 298,7 0,00 73.7 73,6 783 0,18 755 74,7 82,1 0,19 76.8 77,6 83,2 0,06 0,06 -0,06  -1,05 -1,04  -54,0
158 275,0 0,1 0,9 48 319,7 74,3 93,0 444,3 200,8 304,3 317,3 299,0 0,00 73,7 73,6 78,3 0,19 755 74,7 82,1 0,18 76,7 77,6 83,2 0,06 0,06 -0,06  -1,04 -1,03  -54,7
159 276,0 01 09 4,7 318,7 74,7 92,6 442,8 200,5 303,7 316,8 299,1 0,00 73.7 73,6 783 0,19 756 74,7 82,1 0,18 76.7 77,6 83,2 0,06 0,06 -0,06  -1,04 -1,04  -552
160 277,0 0,1 1,0 4,6 318,4 74,9 92,7 441,2 200,1 3034 316,3 299,6 0,00 73,7 73,6 78,3 0,19 757 74,7 82,1 0,18 76,7 77,6 83,1 0,06 0,06 -0,06  -1,04 -1,04  -557
161 278,0 0,1 1,0 4,6 316,4 75,0 92,7 439,5 200,1 303,2 316,0 299,7 0,00 73,7 73,7 78,3 0,19 757 74,7 82,1 0,19 76,7 77,7 83,1 0,06 0,06 -0,06  -1,05 -1,08  -56,1
162 279,0 0,0 1,0 4,5 315,0 74,8 92,6 437,7 200,2 302,2 3154 2998 0,00 73,7 73,7 78,3 0,18 757 74,8 82,1 0,19 76,8 77,7 83,1 0,06 0,06 -0,06  -1,04 -1,03  -56,7
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PEPXPRRVOXNINNNNNNNNYNNDDOODOONNOQU U UTNACTIUTNUDEDSDDAADNDDLDRMWRWREWWRNNNNNNNNRNRNRRR BB BB
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DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

unit preburn

Flue Room Tunnel scale Tunnel Velocity Flue draft Right Back bottom Top Left
temp temp dry bulb Pressure Pressure
°F °F °F 1bs in. Wc in. Wc °F °F °F °F °F

73,14 69,15 71,68 4,61 0,0592 0,00 78,64 79,23 81,66 76,90 80,95
80,64 69,23 72,06 4,51 0,0553 0,01 78,54 79,19 81,61 76,98 80,84
227,29 69,33 90,33 4,51 0,0568 0,03 78,30 79,01 81,28 80,40 80,65
232,08 69,28 92,69 4,31 0,0547 0,05 78,10 78,83 81,14 85,52 80,57
381,69 69,27 119,24 4,01 0,0516 0,06 78,18 78,66 81,04 91,18 80,58
371,03 69,23 96,31 3,81 0,0548 0,05 78,41 78,42 81,20 101,33 80,96
338,23 69,44 95,22 371 0,0549 0,06 78,85 78,13 81,72 117,44 81,99
317,27 69,40 85,00 3,61 0,0552 0,05 79,50 77,76 82,76 134,67 83,35
329,03 69,30 84,24 3,51 0,0560 0,05 80,30 77,39 84,23 153,35 84,70
342,56 69,62 84,66 3,41 0,0548 0,06 81,25 77,12 85,98 173,63 86,10
357,70 69,58 85,20 331 0,0531 0,06 82,25 77,04 87,88 194,68 87,66
372,05 69,71 86,13 3,11 0,0547 0,07 83,31 76,91 89,84 217,69 89,25
384,44 69,96 87,16 3,01 0,0550 0,06 84,63 76,97 91,87 243,61 91,28
391,59 69,93 87,78 2,91 0,0541 0,07 86,25 77,06 94,01 269,81 93,62
396,85 69,96 88,55 2,71 0,0553 0,06 88,29 77,34 96,25 294,37 95,91
413,47 70,11 89,92 2,61 0,0558 0,07 90,69 77,72 98,42 318,87 98,41
432,11 70,31 91,51 241 0,0568 0,07 93,40 78,07 100,49 345,12 100,96
447,68 70,55 92,90 2,21 0,0555 0,07 96,35 78,49 102,55 372,80 103,65
455,80 70,67 93,53 2,11 0,0550 0,07 99,43 79,04 104,92 400,07 106,59
463,54 70,56 93,91 1,90 0,0551 0,07 102,58 79,64 107,34 427,13 109,69
465,79 70,61 94,63 1,81 0,0555 0,07 105,85 80,40 109,99 452,56 113,16
473,95 70,96 95,01 1,61 0,0541 0,07 108,98 81,04 112,58 477,26 116,64
469,36 71,15 94,74 1,51 0,0552 0,07 112,29 81,88 115,55 500,33 120,12
464,13 71,20 95,18 1,30 0,0541 0,08 115,71 82,93 118,73 519,68 124,17
462,96 71,05 94,47 1,21 0,0558 0,07 118,89 83,75 121,81 535,05 127,81
549,41 72,24 160,81 7,11 0,0499 0,07 120,96 84,94 124,46 546,53 130,93
468,11 71,44 116,32 12,21 0,0539 0,07 124,21 86,46 128,72 546,14 134,07
419,67 71,20 139,96 12,71 0,0519 0,06 125,07 87,98 131,40 537,55 137,25
429,46 70,90 149,93 12,01 0,0519 0,07 126,55 89,65 134,79 522,95 139,97
569,80 70,89 177,80 11,71 0,0488 0,08 127,38 91,51 138,08 508,36 142,41
611,70 70,70 193,91 11,51 0,0488 0,08 128,43 93,59 141,69 498,84 144,52
695,19 70,95 213,49 11,11 0,0492 0,10 130,14 95,75 145,40 496,04 146,88
547,48 70,89 127,21 10,91 0,0530 0,08 134,89 97,84 151,38 505,29 149,33
463,71 70,77 127,25 10,91 0,0509 0,06 137,53 99,66 154,85 510,62 151,23
421,72 70,51 152,19 10,81 0,0516 0,06 138,49 101,52 157,04 503,76 153,97
457,31 70,51 160,96 10,71 0,0514 0,07 139,99 103,59 159,61 493,40 156,06
513,75 70,44 133,17 10,41 0,0532 0,08 143,88 105,39 163,94 488,35 158,41
469,07 70,77 108,31 10,31 0,0546 0,08 147,94 107,47 168,56 494,01 160,43
452,96 70,36 102,52 10,21 0,0543 0,07 151,34 109,23 172,78 502,31 162,38
443,85 70,54 100,25 10,11 0,0553 0,07 154,65 110,64 176,21 510,46 164,36
439,64 70,66 99,02 10,01 0,0535 0,07 157,67 112,12 179,59 518,12 166,14
435,78 70,48 98,27 9,91 0,0555 0,07 160,90 113,08 181,41 525,67 167,79
433,17 70,63 97,75 9,81 0,0534 0,07 163,89 114,49 185,01 531,04 169,32
431,08 70,27 97,05 9,71 0,0568 0,07 166,81 116,12 188,30 535,33 170,99
432,28 70,41 97,03 9,61 0,0560 0,07 169,37 117,32 190,36 538,96 172,48
434,58 70,30 97,28 9,51 0,0550 0,07 172,00 118,64 194,35 542,83 173,88
440,19 70,28 97,83 9,41 0,0550 0,07 174,54 120,14 197,10 547,77 175,27
450,77 70,32 98,21 9,21 0,0573 0,07 177,07 121,26 199,67 555,01 176,50
466,41 70,53 99,13 9,11 0,0573 0,08 179,87 122,35 202,47 565,25 177,74
483,81 70,59 100,53 8,91 0,0550 0,08 182,49 123,35 203,14 577,43 178,83
498,74 70,79 101,67 8,71 0,0547 0,08 185,23 124,89 206,67 591,44 179,98
509,30 70,94 102,52 8,61 0,0552 0,08 188,02 125,88 209,05 607,01 181,33
519,77 71,04 104,04 8,41 0,0541 0,08 190,85 126,97 211,39 622,23 182,55
528,51 71,25 104,72 8,11 0,0550 0,08 194,17 127,74 213,16 636,73 183,87
536,35 71,05 105,54 7,91 0,0564 0,09 197,20 128,93 215,68 649,78 185,37
541,40 71,27 106,37 7,71 0,0546 0,09 200,75 129,91 217,33 661,53 187,06
545,04 71,34 106,43 7,51 0,0544 0,09 204,52 130,95 218,98 672,56 189,11
549,80 71,66 106,62 7,21 0,0558 0,08 208,13 131,76 220,75 683,90 191,24
552,19 71,76 107,42 7,01 0,0558 0,09 212,33 132,56 221,85 695,15 193,63
553,77 71,87 107,45 6,81 0,0553 0,09 216,24 133,57 223,55 705,98 196,15
554,39 72,27 106,76 6,61 0,0548 0,09 220,70 133,68 224,18 715,73 198,63
554,38 72,64 107,24 6,41 0,0548 0,09 225,12 134,79 226,37 724,68 201,43
555,16 72,52 107,74 6,21 0,0536 0,08 229,63 135,60 227,43 733,38 204,34
555,73 72,95 107,75 6,01 0,0546 0,09 233,78 137,23 229,89 742,05 207,31
555,02 72,54 107,74 571 0,0548 0,09 237,99 138,28 229,95 750,52 210,13
555,37 73,21 107,92 5,51 0,0553 0,09 241,68 140,00 232,99 758,15 213,19
556,36 72,93 108,05 531 0,0540 0,08 245,21 141,24 235,94 764,93 216,37
556,67 73,84 107,86 511 0,0558 0,08 249,63 141,17 235,62 771,60 219,22
556,33 72,94 107,04 4,91 0,0560 0,08 253,14 141,90 236,79 777,74 221,91
554,02 72,08 107,06 4,71 0,0567 0,08 256,56 143,35 239,81 783,17 225,63
552,16 73,03 107,40 4,51 0,0555 0,09 260,28 144,02 240,58 788,14 228,72
549,67 73,36 107,42 4,41 0,0573 0,08 263,93 145,50 242,42 792,43 231,74
548,88 73,36 106,80 4,21 0,0558 0,09 267,25 146,53 243,11 796,25 234,87
546,88 72,66 106,49 4,01 0,0550 0,09 271,23 147,21 245,09 799,44 238,05
544,81 72,95 106,87 3,80 0,0560 0,09 274,42 148,89 247,14 802,64 241,02
543,65 73,21 106,41 3,71 0,0578 0,08 277,92 149,59 249,43 804,97 244,15
540,41 73,18 106,43 3,51 0,0572 0,08 280,45 150,99 251,83 807,32 247,41
538,32 73,46 106,41 3,31 0,0553 0,08 283,87 151,81 252,33 809,17 250,49
537,66 72,69 105,45 3,21 0,0580 0,08 286,44 153,65 253,46 812,03 253,70
538,10 73,66 105,62 3,01 0,0573 0,08 289,83 154,81 256,79 817,13 256,94
539,12 73,07 106,00 2,91 0,0560 0,08 292,62 155,44 256,74 823,85 259,38
542,71 73,30 105,72 2,71 0,0558 0,09 295,49 156,43 257,68 830,02 262,29
544,29 72,79 106,25 2,61 0,0550 0,09 297,85 158,07 261,40 834,46 265,53
546,71 73,48 105,97 2,51 0,0572 0,09 300,08 158,39 261,25 837,34 268,47
548,66 73,13 106,29 2,31 0,0573 0,09 302,27 158,49 261,24 839,33 270,00
548,16 72,98 105,85 2,21 0,0571 0,09 304,17 159,43 264,18 840,22 273,91
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€4 POLYTESTS

TESTING THROUGH YOUR REALITY

Date: 0L 30603

Manufacturer; S uﬂ'!m\a then

PRE / POST CHECKS

Tech: JE} M

Project #: OL a4

Moisture Meter Calibration Check:

Facility Conditions:

Air Velocity from less than 2 feet ......c.ocvvvviiviiiiiiiiniiinnns

Smoke Capture Check (tunnel velocity) .......cc.ooiviviiiiiiiiininns

PiGtUIe. conmivmsmiaiin

Wood Heater Conditions:

Date Wood Heater Stack Cleaned............ocoooiiiiiiiiiiioiec e
Date Dilution Tunnel Cleaned........couviiiiiiiiiiiiiii s eess s sneas
Induced Draft-Check:(inan: CLO0S H2OY. o cmmmsnnmnmsnmmmmanasmaassmisasissmasii

Traverse Before IBNILION. ... ...c.ciuiiir et ettt sab e s er b

Temperature System:

Proportional Checks:

NG COMPI € CIECK. o uvssnsvamrvnsvs e ovrasssveve e pss syesveim s s s s R T S

PIHOU CLEAN. 1.1ttt ettt ettt ettt sttt sttt st st s e stenne

PIHOU VETTICAIION. .ttt ettt b s et et n st re e s s

PICIUEES FOI TEPOIT. ...ttt ettt s et es et se e

Load Length 5/6 of firebox Length +- linch

Page 2 de 12

Model:

Reviewer: )£

Equipment #

Time

12% 22%

Epn. 334

ST

B~

ok o

Pre-Test

Post-Test

O (max50 Fpm)

Q h_ (max50 Fpm)

oh

NA

4 sides
o

0l

low3-0C- O L

ot3-0 £~012

ok

ok

ok °F

Side

Coal bed

Load

Load in stove
Fuel adjustment

Ok
ok
LY

0k

0{’1.

a9k
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¢# POLYTESTS

TE.‘i:r"iN!; 7"1#?(.JUGH YOUR REALITY ] CONTINUOUS ANALYZERS
Date:_ totd 0§ 03 Manufacturer;_3 'P-M\-“\& e Model:__§ 0
Project #: IPI Lo LY G Run: 3 Tech:_ M M Reviewer:
FOR TUNNELS < 12 in
Barometric pressure (Py,) _ [9C © (KPa.) Static pressure (Pg) (inches w.c.)
Inside diameter: Port A Port B

Tunnel cross sectional area: .1963Ft*
Pitot tube type: Standard

Velocity Head A, Tunnel Temperature
Traverse Point Position (inches) (inches H,0) (°F)
Tunnel diameter 6 po 7 po 8 po
A- Centroid 3.00 3.50 & _
OCo S ¥ jo} 26
7
- i ; ; 4 - ;
B - Centroid 3.00 3450 OIO S g ? 6 I\
A-1 0.40 0.50 0.50 00hLsS

Oo 53 | Jo b

— oA |
A2 1.50 1.75 2 0053 Bl mi‘ _70)93

A-3 4.50 5.25 6 ot &4 Jo 31
A-4 5.60 6.5 5 o LS ]o 53
B-1 0.40 0.50 0.50 L‘)l o4 Jo
B-2 1.50 1.75 2 Q\' L c1 ) OEJ\
B-3 4.50 5.25 6 0o < Jo )¢
B-4 5.60 6.5 7.5 O' ol & ]o -
AVERAGE |

Page 6 de 12 M_ TP-EPA — V13 — April 2023



¢# POLYTESTS

YESTING THROUGH YOUR REALITY

Lol _ o602

Manufacturer: SP m‘-‘{L e e

CONTINUOUS ANALYZERS

Date: Model: gov
Project #: ﬂ:i I 11 48% Run:__ 9 Tech: M M Reviewer: li
Pre-Test (Adjust and Record)
ZERO SPAN CAL. (Record Only)
co O O 3 0 Yo 3 000 J ot | Jaoe
Tolerance CO O +-0.02 Qo4 +-0.15 Qo*d | 4005
CO, O Q 1§ o\ J(:_{Ju 9 g":: fC‘:o’)
Tolerance CO2 o +-0.02 ool 0.5 ok 0.5
0, |
informative
CSA B415
calculated na na na na na na
value
 Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero : Span Cal. it Not
Zero Span Cal. Drif | Limit Drift | Limit | pgp | Limit | OK? | g
CO %0 fo 24 O 0.02 O);a!-" 0.15 |6 o3| 005 J
: A
CO, 1¢a |q ¢z 0 0.02 |\ 05 |00y | 05 J
{ ) i

Page 7 de 12
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@@ POLYTESTS

TESTING THROUGH YOUR REALITY

Date;___¢023-0§-03

Project #: ‘;’F-‘Jj lolk¥

FUEL DESCRIPTION:

Type of wood:

PRE-TEST LOAD

Manufacturer;

Run: 3

FUEL DATA

SP!\J‘-"L e M Model: foo

Tech: J A Reviewer: ‘ £

Piece Size Weight Meter Moisture Content (% dry) *
il X3l x| in. ] €5 | bs.| (@ /g3 | at / au [ ak
bl xath x 1) in ! a.o- | -1bs.| Ta® Lot 19" 1o® Lo
vihoxahox 1 in. )’ 42f Ibs. | an 7 0° 1t Lot Rt
} X3 X7 9 ¢in. ; O 81"-\ Ibs. LG‘ 19 1ot 1! L=
i,"‘ x3$'h x ‘j::)rjn. of ) aw | Ibs. [ ) ] | g+ [ e 7o
il w3k x g0k 0 11y |bs.| 7 0° 10" Lo 9 Q. Qt°
Ve x gk x J9cin, o gy | Ibs.| 2o Lot 1ot 1e 3 Lo%
e xak x qacin, O G34  lbs.| [ad | a% | g4 /a3 2e°
Ve oxe o x J7¢in. O qo4 | lbs. ] g ) at [a? } of /a4
V' x g x A Jein. Q0§ g¢ Ibs. | e’ 1t Lo Le® 2e3

X X in. ’ Ibs.

X X in. Ibs.

X X in. Ibs.

X X in. Ibs.

X X in. Ibs.

X 4 in. lbs.

X X in. Ibs.

% X in. Ibs.

X X in, lbs.

X X in. 1bs.

X X in. 1bs.

X X in. Ibs.

X X in. bs.

TEST LOAD WEIGHT: | ¢ & ¢ Ibs

Page 9 de 12
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€4 POLYTESTS

TESTING THROUGH YOUR REALITY FUEL DATA )
Date;_ L9* 3-0 €063 Manufacturer: SP M‘“" Er ™ Model: g0°
Project #: lol &% Run:__ J Tech: M M~ Reviewer: 1 ﬁ
FUEL DESCRIPTION:
Type of wood:
TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)*
1. x 1 x 1 in. Q.HL 1bs. 19 Qe Lo Lo % Yo
e x 3% x gy in Qo lbs.| Jat ) 0! Lot Zoe
3 X0 X 17} in 5‘0\ 1bs. A\° 1o 1 ! &}5 .,IJF
% X in. 1bs.
1 - x ify x © in. O |bs. | s
(' x ¥ x 5 oin o Jot Ibs. o
' x¥% x ¢ in 6 Ny 1bs. las
Lo x b x s in. (): Il 1bs. lq‘
1% 2™ x s i 6 0 66 Ibs. e
Vv x % X . ind S Teh Ibs. a4
e x3h x ¢ in bl oa¢  Ibs. 1o°
(h x%% x ¢ in. o, go Ibs. Le®
b xth X e in o I3 lbs. e
1% x% x o in o I 1bs. [«
\ d.  x'h x ¢ in o 130 1bs. | a¥
1 xY% X 4 in O 044 1bs. 153
3 X in. s 1bs.
% X in. Ibs.
X % in. 1bs.
X X in. 1bs.
% X in, 1bs.
x % in. 1bs.
% X in. Ibs.
X % in. 1bs.
% X in. 1bs.
X X in. Ibs.
X X in. Ibs.
TEST LOAD WEIGHT: _#2—33  1bs Min20%:_ 3. ... Max 25%: 3 £r
10 QL M~

Page 10 de 12
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DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

Parameétres

Tous les facteurs de corrections et autres paramétres qui peuvent étre modifiés par
I'utilisateur du fichier sont regroupés ici.

Code verrouillage: [ SPA |

Description du test

Test standard EPA
Run # 2
Date 03-05-2023
Technicien M.M
Project # PI 20288

Description de l'unité

Manufacturier SPARTHERM

Modele 800

Combustion system Non-Cat

Appliance type WOOD STOVE

Firebox volume 1,56 cu ft.
Appliance weight empty n.a Ibs
Appliance weight full n.a Ibs

Parameétres du test

Logging time 1 min

Manufacturer's rated heat output n.a BTU/h Donnée fournie par le manfacturier
Targeted category 3

Targeted output n.a BTU/h

Cp steel n.a BTU/Ib-°F

Echantillonnage

Blank sampling rate 0,20 cuft/min

Internal probe diameter 0,18 in.

Calibration Factor (DGM #1): 1,000 Dimensionless

Equipment number (DGM #1): EM 178

Calibration Factor (DGM #2): 1,006 Dimensionless

Equipment number (DGM #2): EM 318

Calibration Factor (DGM #3): 1,003

Equipment number (DGM #3): EM 179 Dimensionless

Calibration Factor (DGM 1st Hr): 0,999

Equipment number (DGM 1st Hr): EM 130

Tunnel

Targeted tunnel flow rate 350 scfm

Tunnel diameter 8 in.

Molecular weight 29 29 as per ASTM E2515

Pitot tube type Standard

Pitot tube coefficient 0,99 Dimensionless
Project nu. PI 20288
Date 03-05-2023
Technicien|  M.M |

Fuel data

Fuel type Cord

Fuel specie D. Fir Default Fuel Values

HHV 19810,0 kJ/kg D. Fir  Oak/Maple

%C 48,7 HHV 19 810 19 887

%H 6,9 %C 48,73 50

%0 43,9 %H 6,87 6,6

%Ash 0,5 %0 43,9 42,9

HHV 8519,2 Btu/Ib %Ash 0,5 0,5

LHV 7451,0 Btu/lb HHV (Btu/lb) 8519 8552

LHV (Btu/lb) 7451 7480

Parametres Page 1 of 1



Barometer (kPa):
Barometer (in.Hg):
Dry Bulb (F):
Humidity (%):

Air velocity (ft/min)

DGM #1st hour

DGM #1

DGM #2

DGM room

Numéro de la ligne dans "Raw data" a partir duquel les données du VRAI test commencent

DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

Start End

| 100,1] 100,2]
29,559519 29,58904886
75,3 79,5

33,1 34,1

0 0
Final: 2086,980
Initial: 2074,830
Final: 28361,647
Initial: 28330,289
Final: 19433,999
Initial: 19402,736
Final: 15510,506
Initial: 15487,544

cuft
cuft

cuft
cuft

cuft
cuft

cuft
cuft

Final:
Initial:

Final:
Initial:

Final:
Initial:

Final:
Initial:

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

Key in data

2086,980

cuft

2074,830

cuft

803112,390

Liter

802224,420

Liter

550309,560

Liter

549424,280

Liter

439208,620

Liter

438558,400

Liter

Project nu.PI 20288

Date 03-05-2023
Technicien M.M |

Page 1 of 1



Preload data sheet

DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

Test Load Weight:

Lower Ideal Upper
| 9,83 | 10,92 | 12,01 |
Load Vqume: cu. ft Loading Density: 7,473 Ibs./ft3
Number of Spaces: Load Density (wet): 39,062 Ibs./ft3
Spacer weight (Ibs): Dry Wood Density: 32,592259
Piece Size (in): Weight Meter Moisture Content Ave. MC x Volume
Thick Wide x Length Ibs Dry Uncorrected % Weight Cubic Inches

1,4 3,5 17 1,886 19,1 19,3 19,4 19,4 19,4 36,43752 83,30
1,4 3,5 17 1,99 20 20,1 20 20 20,1 39,8796 83,30
1,4 3,5 17 1,778 19,4 20 20,1 20,2 20 35,45332 83,30
1,4 3,5 7,75 0,824 20,1 20,2 20,2 20,1 20 16,57888 37,98
1,4 3,5 7,75 0,794 19,1 19,2 19,2 19,1 20 15,34008 37,98
1,4 3,5 7,75 0,778 20 20,1 20,9 21 21 16,0268 37,98
1,4 3,5 7,75 0,884 20,1 20,2 20,2 20,3 20,4 17,89216 37,98
1,4 3,5 7,75 0,934 19,3 19,4 19,4 19,3 20 18,19432 37,98
1,4 3,5 7,75 0,904 19,4 19,6 19,7 19,8 19,9 17,79072 37,98
1,4 3,5 7,75 0,886 20 20,1 20,1 20 20,3 17,8086 37,98
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

PreTest Load Weight:[__11,66 ] Ibs.

Average Moisture Content: %

Dry:

Preload Data

Must be 18-28

SUM MC: 231,402

Dry Weight: kg.

Wet: 16,56 |

must be 15,2-22

Project nu. PI 20288
Date 03-05-2023
Technicien| M.M

Page 1 of 1



DATA 2023-05-03 EPA PI1 20288 RUN 2 SINGLE BURN RATE

FUEL LOAD DATA SHEET, CSA B415

Test Load Weight:
Lower Ideal Upper
| 9,8| 10,9] 12,0|
* For boilers, a loading density factor of 10 Ib/ft3 is applied

Load Volume: cu. ft Loading Density: 6,9 Ibs./ft3
Number of Spaces: 12 Load Density (wet): 41,7 Ibs./ft3
Spacer weight: Ibs Dry Wood Density: 34,6 Ibs./ft3
Piece Size (in): Weight Meter Moisture Content Ave. MC x Volume Ave. MC
Thick Wide :Length Ibs Dry Uncorrected % Weight |Cubic Inches %
1,5 3,5 17 2,41 20,90 21,00 20,80 20,90 20,70 50,2726 89,25 20,9
1,5 3,5 18 2,05 19,60 19,70 20,10 20,00 20,00 40,754 94,50 19,9
3,5 3,5 17 5,01 21,00 20,90 21,10 21,30 21,60 106,1118 208,25 21,2
0,00
0,00
0,00
0,00
0,00
1,5 0,75 5 0,12 19,10 2,2538 5,63 19,1
1,5 0,75 5 0,10 19,20 1,9584 5,63 19,2
1,5 0,75 5 0,12 19,30 2,2774 5,63 19,3
1,5 0,75 5 0,12 19,20 2,2272 5,63 19,2
1,5 0,75 5 0,09 19,20 1,6512 5,63 19,2
1,5 0,75 5 0,10 19,40 2,0176 5,63 19,4
1,5 0,75 5 0,10 20,00 1,96 5,63 20,0
1,5 0,75 5 0,08 20,00 1,6 5,63 20,0
1,5 0,75 5 0,13 19,90 2,587 5,63 19,9
1,5 0,75 5 0,11 19,70 2,2064 5,63 19,7
1,5 0,75 5 0,14 19,80 2,6928 5,63 19,8
1,5 0,75 5 0,09 19,70 1,8518 5,63 19,7
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
SUM MCx 222,422 19,8 %
Test Load Weight: Ibs. Dry Weight: kg.
Average Moisture Content: %
ory: (2086 ]ory(ePa) 20,66 wet[—_1717]
Dry(B41Et 20,66 Must be 19-25 must be 15,2-22
Coal Bed Range: Ibs. to Ibs.
TEST CHARGE: Project nu. PI 20288
Coal bed weight: 2,2 Ibs. Date 03-05-2023
Technicien M.M

Load Data Page 1 of 1



DATA 2023-05-03 EPA Pl 20288 RUN 2 SINGLE BURN RATE

Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: [ lin.H20
Barometer: 29,900 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
Bl 0,0000
B2 0,0000
B3 0,0000
B4 0,0000
B5 0,0000
B6 0,0000 PITOT CONSTANT=
AVERAGE #DIV/0! #DIV/0! 0,0000 0,933

Pour un tunnel moins de 12", prendre 4 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0,058 70,26 0,2408
B center 0,058 70,21 0,2408
Al 0,045 70,26 0,2121
A2 0,053 70,23 0,2302
A3 0,054 70,23 0,2324
A4 0,045 70,22 0,2121
Bl 0,045 70,2 0,2121
B2 0,052 70,2 0,2280
B3 0,051 70,2 0,2258
B4 0,045 70,2 0,2121
AVERAGE 0,0506 70,2190 0,2247

Project nu. PI 20288
Date 03-05-2023
Technicien M.M

Traverse Page 1 of 1



Filter set weight

DATA 2023-05-03 EPA P1 20288 RUN 2 SINGLE BURN RATE

Number
Before (1)
Before (2)
Before (3)
Before (4)
Before (5)
Before (6)
After (1)
After (2)
After (3)
After (4)
After (5)
After (6)

Difference
Total (mg)

Total ajusté (mg)

Filter set weight

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
13 69-70 8 15 71-72 13 41 73-74 19 75
95,1455 0,2493 35,7805 108,7800 0,2469 34,8218 110,3666 0,2470 35,0365 0,1222 2023-05-02 17:00
95,1454 0,2492 35,7806 108,7801 0,2468 34,8218 110,3665 0,2469 35,0366 0,1221 2023-05-03 09:00
95,1475 0,2493 35,7822 108,7806 0,2474 34,8243 110,3669 0,2474 35,0387 0,1223 2023-05-03 14:30
95,1456 0,2493 35,7816 108,7801 0,2474 34,8232 110,3665 0,2474 35,0381 0,1222 2023-05-08 09:00
95,1456 0,2493 35,7816 108,7801 0,2474 34,8232 110,3665 0,2474 35,0381 0,1222 2023-05-09 09:00
95,1456 0,2493 35,7816 108,7801 0,2474 34,8232 110,3665 0,2474 35,0381 0,1222 2023-05-09 09:00
[ 00002 | o0,0001 | o0,0010 | 0,0000 [ 0,0006 | 0,0014 | 0,0000 | 0,0005 [ 0,0015 | 0,0001 |
1,3 2 2 0,1
1,20 1,90 1,90
Project nu. PI 20288
Date 03-05-2023
Technicien M.M
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DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

Manufacturer:  SPARTHERM
Model: 800 I Air Fuel Ratio (A/F)
Note: In the “Input data’, "Calc. % O,", "Fuel Properties”, and Overall Heating Efficiency: 71,19% Dry Molecular Weight (My)
Run: 2 “Mass Balance” columns, [e], [d], [g], [a]. [b], [c], [h], [u], [W], Combustion Efficiency: 98,19% Dry Moles Exhaust Gas (N):
Project #: PI 20288 [il, and [K] refer to their respective variables in Clauses 13.7.3] Heat Transfer Efficiency: 72,50% Air Fuel Ratio (A/F)
Test Duration: 163 min
HHV LHV Heat Output: 19 931 Btu/h 21 011 ki/h
Eff 71,19% 76,94% Heat Input: 27 998 Btu/h 29 514 ki/h
Comb Eff 98,19% 98,19% Ultimate CO,
HT Eff 72,50% 78,36% COy-yit 19,64 Burn Duration: 2,72 h
Output 21 011 ki/h Fo
Burn Rate 1,49 kg/h 1,061 Burn Rate: 3,28 Ib/h 1,490 kg/h
Grams CO 123 g
Input 29 514 kl/h Stack Temp: 424,8 Deg. F 218,2 Deg. C
MC wet 17,12
Averages 0,39 7,73 1,61 | 20,40 ] 12,48 218,55 | 24,19 0,95 0,72 0,68 15,55 1,49 | 69,42 ]
INPUT DATA Oxygen Calculation Input Data Combust Heat Net Air Wet Wt % Wet
Elapsed Weight % % Excess Total Calc. % Flue Room Eff Transfer Eff Fuel Now Consumed
Time Remaining (kg) CO [e] | CO, [d] Air EA | 0, | 0, [g] Gas (°C) | Temp (°C) % % % Ratio Wt X
0,00 4,88 0,20 5,01 277,6% 20,60 15,49 271,2 23,7 97,7% 57,3% 56,0% 22,7 4,88 0,00
1,00 4,77 0,36 6,73 177,1% 20,47 13,56 262,7 23,3 96,3% 65,7% 63,3% 16,6 4,77 2,36
2,00 4,72 0,15 9,93 94,9% 20,27 10,27 265,8 23,6 99,0% 72,4% 71,7% 11,8 4,72 3,30
3,00 4,63 0,12 10,46 85,6% 20,24 9,72 265,4 23,3 99,3% 73.2% 72,6% 11,2 4,63 5,17
4,00 4,59 0,09 10,03 94,0% 20,27 10,19 263,8 23,3 99,5% 72,7% 72,4% 11,7 4,59 6,06
5,00 4,54 0,09 9,37 107,7% 20,32 10,90 260,4 23,0 99,5% 71,9% 71,6% 12,5 4,54 7,00
6,00 4,45 0,09 8,88 118,9% 20,35 11,42 257,3 23,5 99,5% 71,4% 71,0% 13,2 4,45 8,87
7,00 4,41 0,09 8,71 123,2% 20,36 11,60 254,8 23,4 99,6% 71,3% 71,0% 13,5 4,41 9,80
8,00 4,36 0,08 8,79 121,4% 20,35 11,52 253,1 23,3 99,6% 71,5% 71,2% 13,4 4,36 10,75
9,00 4,31 0,08 8,67 124,4% 20,36 11,65 251,7 23,2 99,6% 71,4% 71,2% 13,6 4,31 11,68
10,00 4,27 0,08 8,63 125,5% 20,36 11,69 250,0 23,1 99,6% 71,5% 71,2% 13,6 4,27 12,57
11,00 4,22 0,08 8,52 128,4% 20,37 11,81 249,0 23,2 99,6% 71,4% 71,1% 13,8 4,22 13,51
12,00 4,18 0,07 8,60 126,4% 20,37 11,73 247,9 23,2 99,7% 71,6% 71,4% 13,7 4,18 14,44
13,00 4,13 0,07 8,62 126,0% 20,37 11,71 246,8 23,4 99,7% 71,8% 71,5% 13,7 4,13 15,39
14,00 4,09 0,07 8,65 125,1% 20,36 11,68 245,7 22,7 99,7% 71,9% 71,6% 13,6 4,09 16,32
15,00 4,04 0,07 8,65 125,1% 20,36 11,67 245,6 22,6 99,7% 71,9% 71,6% 13,6 4,04 17,25
16,00 4,00 0,07 8,81 121,1% 20,35 11,50 245,2 22,8 99,7% 72,2% 72,0% 13,4 4,00 18,14
17,00 3,95 0,07 8,98 117,0% 20,34 11,33 245,3 23,0 99,7% 72,5% 72,3% 13,1 3,95 19,08
18,00 3,86 0,08 9,09 114,3% 20,33 11,21 245,6 23,0 99,7% 72,6% 72,4% 12,9 3,86 20,96
19,00 3,81 0,08 9,13 113,3% 20,33 11,16 245,6 23,0 99,6% 72,7% 72,4% 12,9 3,81 21,89
20,00 3,77 0,08 9,08 114,5% 20,34 11,22 245,3 23,5 99,6% 72,7% 72,4% 13,0 3,77 22,83
21,00 3,73 0,07 9,11 113,8% 20,33 11,18 245,2 23,2 99,7% 72,7% 72,5% 12,9 3,73 23,72
22,00 3,68 0,08 9,28 109,9% 20,32 11,00 245,1 23,5 99,6% 73,0% 72,7% 12,7 3,68 24,66
23,00 3,63 0,08 9,45 106,1% 20,31 10,82 245,6 23,2 99,6% 73.2% 72,9% 12,5 3,63 25,59
24,00 3,59 0,08 9,51 104,9% 20,31 10,76 246,3 23,5 99,7% 73,3% 73,0% 12,4 3,59 26,53
25,00 3,50 0,07 9,58 103,7% 20,30 10,69 246,4 23,8 99,7% 73,4% 73,2% 12,3 3,50 28,40
26,00 3,45 0,07 9,56 104,0% 20,30 10,71 247,0 23,8 99,7% 73,3% 73,1% 12,3 3,45 29,34
27,00 3,41 0,07 9,61 102,9% 20,30 10,66 247,2 23,8 99,7% 73,4% 73,2% 12,3 3,41 30,23
28,00 3,36 0,07 9,68 101,5% 20,30 10,58 247,8 24,0 99,7% 73,4% 73,2% 12,2 3,36 31,16
29,00 3,32 0,07 9,72 100,7% 20,29 10,54 248,3 23,5 99,7% 73,4% 73,2% 12,1 3,32 32,11
30,00 3,27 0,07 9,88 97,6% 20,28 10,37 248,8 24,0 99,7% 73,6% 73,4% 11,9 3,27 33,04
31,00 3,18 0,07 10,09 93,3% 20,27 10,14 250,6 23,8 99,7% 73,8% 73,6% 11,7 3,18 34,91
32,00 3,14 0,07 10,27 89,9% 20,26 9,95 252,4 23,8 99,7% 73,.9% 73,7% 11,5 3,14 35,80
33,00 3,09 0,07 10,52 85,5% 20,24 9,69 253,9 23,9 99,7% 74,1% 73,9% 11,2 3,09 36,74
34,00 3,04 0,07 10,66 83,1% 20,23 9,54 255,7 23,7 99,7% 74,2% 74,0% 11,1 3,04 37,68
35,00 2,95 0,07 10,91 78,9% 20,22 9,27 258,0 23,8 99,7% 74,3% 74,1% 10,8 2,95 39,55
36,00 2,91 0,08 11,17 74,7% 20,20 8,99 260,5 24,0 99,7% 74,5% 74,2% 10,6 2,91 40,49
37,00 2,86 0,08 11,37 71,6% 20,18 8,78 262,2 24,2 99,6% 74,6% 74,3% 10,4 2,86 41,38
38,00 2,77 0,09 11,63 67,6% 20,17 8,49 264,2 24,3 99,6% 74,7% 74,4% 10,1 2,77 43,24
39,00 2,73 0,09 11,88 64,1% 20,15 8,23 266,6 24,3 99,6% 74,8% 74,5% 9,9 2,73 44,18
40,00 2,63 0,10 12,14 60,4% 20,13 7,94 268,4 24,3 99,5% 75,0% 74,6% 9,7 2,63 46,06
41,00 2,59 0,11 12,29 58,3% 20,12 7,77 269,3 24,2 99,4% 75.1% 74,6% 9,6 2,59 46,99
42,00 2,55 0,11 12,23 59,3% 20,13 7,84 272,1 24,6 99,5% 74,9% 74,5% 9,6 2,55 47,89
43,00 2,45 0,13 12,21 59,2% 20,13 7,85 272,4 24,6 99,3% 74,8% 74,3% 9,6 2,45 49,76
44,00 2,41 0,10 11,72 66,3% 20,16 8,40 272,2 24,7 99,5% 74,3% 74,0% 10,1 2,41 50,68
45,00 2,36 0,09 11,52 69,3% 20,17 8,61 272,4 23,9 99,6% 74,1% 73,8% 10,2 2,36 51,62
46,00 2,27 0,08 11,37 71,5% 20,18 8,77 271,6 24,3 99,6% 74,0% 73,7% 10,4 2,27 53,45
47,00 2,23 0,08 11,31 72,5% 20,19 8,84 271,1 24,3 99,6% 73,9% 73,7% 10,4 2,23 54,39
48,00 2,18 0,09 11,25 73.1% 20,19 8,89 270,4 24,3 99,5% 73,.9% 73,6% 10,5 2,18 55,32
49,00 2,14 0,09 11,21 73,.9% 20,19 8,94 270,0 24,5 99,6% 73,9% 73,6% 10,5 2,14 56,26
50,00 2,09 0,08 11,12 75,3% 20,20 9,04 269,3 24,4 99,6% 73,8% 73,5% 10,6 2,09 57,20
51,00 2,00 0,08 11,03 76,8% 20,21 9,14 268,8 24,7 99,6% 73,8% 73,5% 10,7 2,00 59,02
52,00 1,96 0,09 10,84 79.7% 20,22 9,33 268,3 24,6 99,6% 73,6% 73,3% 10,9 1,96 59,96
53,00 1,91 0,09 10,75 81,2% 20,22 9,43 267,5 24,7 99,5% 73,5% 73,2% 11,0 1,91 60,90
54,00 1,86 0,09 10,65 83,0% 20,23 9,54 267,0 24,9 99,6% 73,4% 73,1% 11,1 1,86 61,84
55,00 1,82 0,09 10,58 84,1% 20,24 9,61 266,4 24,3 99,6% 73,3% 73,0% 11,1 1,82 62,78
56,00 1,77 0,08 10,50 85,7% 20,24 9,70 266,1 24,2 99,7% 73,3% 73,0% 11,2 1,77 63,71
57,00 1,73 0,09 10,45 86,4% 20,24 9,75 265,2 24,6 99,6% 73,3% 73,0% 11,3 1,73 64,65
58,00 1,68 0,09 10,38 87,5% 20,25 9,82 264,5 24,4 99,5% 73.2% 72,9% 11,3 1,68 65,54

CSA B415.1 OE Calculations
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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
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

133,00

134,00

135,00

136,00

137,00

138,00

CSA B415.1 OE Calculations

1,64
1,59
1,55
1,50
1,45
1,41
1,37
1,32
1,27
1,23
1,18
1,14
1,09
1,09
1,05
1,00
0,96
0,96
0,91
0,86
0,86
0,82
0,82
0,78
0,78
0,73
0,73
0,68
0,68
0,64
0,64
0,64
0,59
0,59
0,55
0,55
0,55
0,50
0,50
0,50
0,46
0,46
0,46
0,46
0,46
0,41
0,41
0,41
0,41
0,41
0,41
0,37
0,37
0,37
0,37
0,37
0,37
0,32
0,32
0,32
0,32
0,32
0,32
0,28
0,28
0,28
0,28
0,28
0,23
0,23
0,23
0,23
0,23
0,23
0,18
0,18
0,18
0,18
0,18
0,18

0,09
0,10
0,10
0,11
0,12
0,11
0,13
0,13
0,11
0,12
0,13
0,13
0,13
0,14
0,15
0,13
0,12
0,10
0,10
0,10
0,11
0,12
0,12
0,14
0,15
0,16
0,14
0,13
0,14
0,14
0,14
0,15
0,16
0,17
0,17
0,18
0,19
0,22
0,24
0,28
0,36
0,41
0,42
0,42
0,43
0,44
0,46
0,47
0,48
0,50
0,51
0,53
0,54
0,55
0,56
0,58
0,62
0,65
0,67
0,68
0,70
0,72
0,74
0,75
0,76
0,77
0,80
0,81
0,83
0,84
0,85
0,85
0,87
0,88
0,89
0,89
0,90
0,91
0,93
0,93

10,33
10,28
10,25
10,27
10,26
10,21
10,20
10,21
10,13
10,08
10,10
10,08
10,11
10,15
10,08
9,96
9,65
9,10
8,50
8,12
8,06
8,07
8,07
8,06
8,09
8,04
8,02
7,91
7,84
7,72
7,61
7,56
7,48
7,40
7,36
7,30
7,26
7,22
7,09
6,83
6,37
6,05
5,94
5,91
5,84
5,79
5,76
5,75
5,71
5,70
5,68
5,66
5,69
5,70
5,68
5,62
5,50
5,48
5,47
5,43
5,32
5,30
5,28
5,28
5,28
5,28
5,27
5,27
5,25
5,27
5,25
5,23
5,17
5,15
5,12
5,09
5,02
4,87
4,87
4,87

88,5%
89,2%
89,8%
89,4%
89,3%
90,2%
90,2%
89,9%
91,7%
92,6%
92,2%
92,3%
91,7%
90,9%
92,1%
94,7%

100,9%

113,4%

128,4%

138,9%

140,7%

140,1%

140,0%

139,6%

138,5%

139,7%

140,5%

144,3%

146,3%

149,9%

153,4%

154,8%

157,3%

159,7%

160,6%

162,6%

163,5%

164,0%

167,8%

176,5%

192,1%

203,8%

208,7%

210,3%

213,4%

215,3%

216,0%

216,0%

217,2%

217,2%

217,3%

217,4%

215,2%

214,5%

214,7%

216,4%

221,0%

220,5%

220,3%

221,5%

226,6%

226,3%

226,1%

225,5%

224,9%

224,2%

223,7%

222,9%

223,1%

221,5%

222,1%

222,6%

225,4%

225,8%

227,1%

228,5%

231,8%

239,4%

238,7%

238,4%

20,25
20,25
20,26
20,26
20,25
20,26
20,26
20,26
20,26
20,27
20,27
20,27
20,26
20,26
20,26
20,27
20,29
20,33
20,37
20,40
20,40
20,40
20,40
20,40
20,40
20,40
20,40
20,41
20,41
20,42
20,43
20,43
20,44
20,44
20,44
20,45
20,45
20,45
20,46
20,47
20,50
20,51
20,52
20,52
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,53
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,54
20,55
20,55
20,56
20,56
20,56
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9,87

263,8
263,5
262,7
261,7
261,3
260,8
260,8
259,6
258,3
257,4
256,6
256,0
255,1
254,7
253,8
252,5
250,4
246,8
242,9
239,6
237,2
234,8
232,6
230,1
228,3
227,0
225,1
223,4
221,7
220,3
218,7
217,1
215,7
214,5
213,2
211,7
210,4
209,2
208,0
206,3
203,5
201,0
199,0
197,1
195,6
194,1
193,0
191,6
190,1
188,5
187,6
186,7
185,8
184,8
183,8
182,6
181,7
180,7
179,8
178,6
177,5
176,4
175,6
174,8
174,0
173,3
172,6
171,8
171,3
170,8
170,3
169,4
168,9
168,3
167,8
167,3
166,7
165,7
164,9
164,3

24,6
24,1
24,6
24,6
24,5
24,5
24,5
24,9
24,6
24,9
24,9
25,1
24,8
25,1
25,2
25,0
24,9
24,7
24,9
24,9
24,9
25,0
24,6
25,0
25,1
25,0
24,9
25,0
24,9
24,9
25,1
25,0
25,1
25,0
25,0
25,1
25,1
25,1
25,1
25,1
25,0
25,1
25,0
24,9
24,8
25,1
24,9
24,9
24,8
24,8
24,9
24,7
24,8
24,8
24,8
24,9
24,6
24,5
24,4
24,3
24,0
24,1
24,0
23,8
23,8
23,8
23,6
23,4
23,6
23,9
24,0
23,8
24,1
24,3
23,8
23,8
24,1
24,2
23,8
24,3

99,5%
99,5%
99,5%
99,4%
99,3%
99,3%
99,2%
99,2%
99,3%
99,3%
99,2%
99,2%
99,2%
99,1%
99,1%
99,2%
99,3%
99,4%
99,4%
99,4%
99,3%
99,2%
99,2%
99,0%
98,9%
98,8%
98,9%
99,0%
99,0%
99,0%
98,9%
98,9%
98,8%
98,6%
98,6%
98,4%
98,3%
98,0%
97,7%
97,2%
96,1%
95,3%
95,1%
95,0%
94,9%
94,7%
94,5%
94,3%
94,1%
93,9%
93,7%
93,5%
93,4%
93,3%
93,1%
92,8%
92,1%
91,8%
91,6%
91,4%
91,0%
90,7%
90,4%
90,3%
90,2%
90,0%
89,7%
89,5%
89,3%
89,2%
89,1%
89,0%
88,7%
88,5%
88,4%
88,2%
88,0%
87,6%
87,4%
87,4%

73,2%
73,1%
73,2%
73,3%
73,3%
73,3%
73,2%
73,4%
73,3%
73,3%
73,4%
73,5%
73,5%
73,6%
73,6%
73,5%
73,3%
72,7%
72,0%
71,5%
71,6%
71,9%
72,0%
72,3%
72,5%
72,5%
72,6%
72,6%
72,6%
72,5%
72,4%
72,4%
72,4%
72,3%
72,4%
72,4%
72,5%
72,5%
72,3%
71,9%
71,0%
70,4%
70,3%
70,4%
70,4%
70,4%
70,4%
70,5%
70,6%
70,7%
70,8%
70,8%
71,0%
71,1%
71,2%
71,2%
70,9%
70,9%
71,0%
71,0%
70,7%
70,8%
70,8%
70,9%
71,0%
71,1%
71,1%
71,2%
71,2%
71,3%
71,3%
71,4%
71,3%
71,3%
71,2%
71,2%
71,0%
70,7%
70,7%
70,9%

72,9%
72,8%
72,8%
72,8%
72,8%
72,8%
72,7%
72,8%
72,9%
72,8%
72,9%
72,9%
72,9%
73,0%
72,9%
73,0%
72,7%
72,3%
71,6%
71,1%
71,2%
71,3%
71,5%
71,5%
71,7%
71,6%
71,8%
71,9%
71,9%
71,7%
71,6%
71,6%
71,5%
71,4%
71,4%
71,3%
71,2%
71,0%
70,6%
69,9%
68,2%
67,1%
66,8%
66,9%
66,8%
66,7%
66,5%
66,5%
66,4%
66,4%
66,3%
66,2%
66,3%
66,3%
66,2%
66,0%
65,3%
65,1%
65,0%
64,8%
64,3%
64,2%
64,1%
64,0%
64,0%
64,0%
63,7%
63,7%
63,6%
63,6%
63,6%
63,5%
63,2%
63,1%
62,9%
62,8%
62,5%
61,9%
61,9%
61,9%

11,4
11,4
11,5
11,4
11,4
11,5
11,5
11,5
11,6
11,6
11,6
11,6
11,6
11,5
11,6
11,8
12,1
12,9
13,8
14,4
14,5
14,5
14,5
14,4
14,4
14,4
14,5
14,7
14,8
15,1
15,3
15,4
15,5
15,6
15,7
15,8
15,9
15,9
16,1
16,6
17,5
18,2
18,4
18,5
18,7
18,8
18,9
18,8
18,9
18,9
18,9
18,9
18,8
18,7
18,7
18,8
19,1
19,0
19,0
19,1
19,3
19,3
19,3
19,2
19,2
19,2
19,1
19,1
19,1
19,0
19,0
19,0
19,2
19,2
19,3
19,3
19,5
19,9
19,9
19,9

1,64
1,59
1,55
1,50
1,45
1,41
1,37
1,32
1,27
1,23
1,18
1,14
1,09
1,09
1,05
1,00
0,96
0,96
0,91
0,86
0,86
0,82
0,82
0,78
0,78
0,73
0,73
0,68
0,68
0,64
0,64
0,64
0,59
0,59
0,55
0,55
0,55
0,50
0,50
0,50
0,46
0,46
0,46
0,46
0,46
0,41
0,41
0,41
0,41
0,41
0,41
0,37
0,37
0,37
0,37
0,37
0,37
0,32
0,32
0,32
0,32
0,32
0,32
0,28
0,28
0,28
0,28
0,28
0,23
0,23
0,23
0,23
0,23
0,23
0,18
0,18
0,18
0,18
0,18
0,18

66,48
67,40
68,34
69,28
70,22
71,11
72,04
72,98
73,92
74,86
75,79
76,68
77,61
77,61
78,55
79,49
80,43
80,43
81,36
82,30
82,30
83,19
83,19
84,13
84,13
85,06
85,06
86,00
86,00
86,94
86,94
86,94
87,88
87,88
88,77
88,77
88,77
89,70
89,70
89,70
90,64
90,64
90,64
90,64
90,64
91,58
91,58
91,58
91,58
91,58
91,58
92,51
92,51
92,51
92,51
92,51
92,51
93,45
93,45
93,45
93,45
93,45
93,45
94,34
94,34
94,34
94,34
94,34
95,28
95,27
95,27
95,27
95,27
95,27
96,22
96,22
96,22
96,22
96,22
96,22
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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

CSA B415.1 OE Calculations

0000000000000

[SEV RV RV RV RV RV RV RV RV RGRGRT R R R R R R NSNSy N )

OC00000000000000000 KRB

0,94
0,94
0,95
0,95
0,96
0,97
0,97
1,00
1,02
1,03
1,01
1,02
1,04
1,04
1,05
1,06
1,05
1,05
1,06
1,06
1,07
1,07
1,08
1,08
1,08

4,86
4,84
4,84
4,81
4,76
4,71
4,66
4,43
4,33
4,28
4,29
4,28
4,24
4,20
4,18
4,14
4,08
4,01
4,02
3,98
3,97
3,94
3,94
3,88
3,86

238,9%
239,6%
239,4%
241,4%
243,7%
246,2%
248,9%
261,7%
267,3%
269,6%
270,1%
270,7%
272,1%
274,5%
275,7%
277,8%
282,6%
287,6%
287,1%
289,4%
290,2%
291,7%
291,2%
295,9%
297,7%

20,56
20,56
20,56
20,56
20,56
20,57
20,57
20,58
20,59
20,59
20,59
20,59
20,59
20,59
20,59
20,60
20,60
20,61
20,60
20,61
20,61
20,61
20,61
20,61
20,61

DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

15,23
15,25
15,24
15,28
15,33
15,37
15,42
15,65
15,75
15,79
15,79
15,80
15,83
15,87
15,89
15,93
15,99
16,06
16,06
16,09
16,11
16,13
16,13
16,19
16,21

163,8
163,2
163,1
162,5
162,1
161,3
160,2
159,3
158,8
157,8
157,0
156,4
155,6
155,2
154,3
153,9
153,0
152,2
151,5
151,0
150,3
149,7
149,2
148,8
147,9

24,3
24,3
23,8
23,9
23,9
23,9
23,8
23,9
23,6
23,7
23,3
23,5
23,6
23,6
23,9
23,0
23,3
23,3
23,7
23,4
23,8
23,7
23,8
23,9
23,8

87,2%
87,1%
87,1%
87,1%
86,8%
86,6%
86,4%
85,5%
85,1%
84,7%
85,0%
84,8%
84,6%
84,4%
84,3%
84,0%
83,9%
83,7%
83,6%
83,5%
83,4%
83,2%
83,1%
82,9%
82,8%

70,9%
70,9%
70,9%
70,8%
70,7%
70,7%
70,6%
69,9%
69,5%
69,5%
69,6%
69,6%
69,6%
69,5%
69,6%
69,4%
69,3%
69,1%
69,3%
69,1%
69,2%
69,2%
69,3%
69,1%
69,1%

61,8%
61,8%
61,7%
61,7%
61,4%
61,2%
61,0%
59,8%
59,1%
58,9%
59,1%
59,0%
58,8%
58,6%
58,6%
58,3%
58,1%
57,8%
57,9%
57,7%
57,7%
57,6%
57,6%
57,3%
57,3%

19,9
19,9
19,9
20,0
20,2
20,3
20,5
21,2
21,5
21,6
21,6
21,7
21,7
21,9
21,9
22,0
22,3
22,6
22,6
22,7
22,7
22,8
22,8
23,1
23,2

96,22
96,22
97,16
97,16
97,16
97,16
97,16
98,09
98,09
98,09
98,09
98,09
98,09
98,09
98,09
99,03
99,03
99,03
99,03
99,03
99,03
99,03
99,03
99,03

100,00
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DATA 2023-05-03 EPA PI1 20288 RUN 2 SINGLE BURN RATE

SFBA EPA EMISSION RESULTS
RESULTS
Average emission rate: 1,10 g/hr
Burn Rate : 1,49 Dry kg/hr
Test Duration: 163 min
PRESSURE FACTOR: DGM 1st hr 0,958
DGM 1 0,955 BAROMETRIC PRESSURE
DGM 2 0,958 Average: 29,57428387 in Hg
DGM 3 0,988 Start: 29,55951887 in Hg
End: 29,58904886 in Hg
TEMPERATURE FACTORS DGM 1st hr 0,990
DGM 1 0,989 DGM VALUES
DGM 2 0,984 DGM 1st hr Final: 2086,980 Cuft
DGM 3 0,986 Initial: 2074,830 Cuft
DGM 1 Final: 28361,647 Cuft
VOLUMES SAMPLED DGM 1st hr 11,505 SCft Initial: 28330,289 Cuft
DGM 1 29,589 SCft
DGM 2 29,664 SCft DGM 2 Final: 19433,999 Cuft
DGM 3 22,444 SCft Initial: 19402,736 Cuft
DGM #3 Final: 15510,506 Cuft
TOTAL TUNNEL VOLUME : 47605 Initial: 15487,544 Cuft
SAMPLE RATIOS TEMPERATURES
Sample Train 1st Hr: 1523,2 DGM 1st hr 533,395 °R
Sample Train 1: 1608,9 DGM 1 534,127 °R
Sample Train 2: 1604,8 DGM 2 536,313 °R
Paticulate concentration CALIBRATION FACTORS
Sample Train 1st Hr 0,000113 g/dscf DGM 1st hr 0,9985
Sample Train1  0,000068 g/dscf DGM 1 0,9995
Sample Train 2 0,000067 g/dscf DGM 2 1,0061
Room 0,000004 g/dscf DGM #3 1,0030
TUNNEL FLOW RATE: 292,1 Dscfm
TOTAL EMISSIONS
Sample Train 1st Hr 1,90 g PARTICULATE CATCH
Sample Train 1 3,01 ¢ Total Sample Train 1: 2,00 mg
Sample Train 2 3,00 g Total Sample Train 2: 2,00 mg
Total Sample Train 1 1st hour: 1,30 mg
EMISSION RATES
Sample Train 1st Hr 1,90 g/hr
Sample Train 1 1,11 g/hr
Sample Train 2 1,10 g/hr
DEVIATION: 0,14%
Train 1 Train 2 Train 1st Hr
Cs 6,759E-05 6,7421E-05 0,000113
Particulates Calculations Page 1 of 1



DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

Average] 0,39 773 425,39 625,37 188,35’ 330,13] 278,82 0,07 73,76 0,18 74,54 73,72] 83,46 0,18] 75,50 77,13] 83,17 0,06 0,07 0,91 -1,00] 0,01 53,60
* * * *1 *4 *5 *6 *7 | 8 |Mass flow [DGM 1st hour |DGM 1st hour |Filter Mass flow 1_|DGM 1 DGM 1 Filter 1 [Mass flow 2 DGM 2 Filter 2 [Tunnel Velocity lue draft hange in
Elapsed Weight Flue nit| Unit| Unit| Unit| i Tst hour 1st hour Isthour |Reading  [Tnlet T Outlet T__|Temp |Reading _|Inlet T Outlet T__|Temp |Pressure ressure _|Filter ist hr |Filter 1 [Filter 2 | Surface
Time| Raw data row| Remaining co co, Gas T Bacl R.Side| L.Side Bottom|Ist hour _|Inlet T Outlet T [Temp | | | | we we | Temp.
min) bs % % °F F °F[cuft/min_|oF oF oF [cuft/min__[oF oF oF __[cuft/min__[oF [oF oF in we in wc in_Hg | in Hg | in.Hg °F
0 198,00 10,8 0.2 5,0 520,2 803,6 56,4 3059 2916 245,1 0,19 72,7 72,6 756 0,18 72,6 75,9 78,8 0,18 72,0 72,3 79,1 0,05 0,08 0,93 0,96 -0,82 0,0
1 199,0 10,5 04 6,7 504,9 782,3 159,1 309,2 294,5 254,1 0,19 73,1 72,6 75,7 0,18 72,6 72,0 78,8 0,18 72,1 72,3 78,7 0,05 0,08 086 095 -077  -1,5
2 200,0 10,4 0.2 9,9 510,5 767,1 161,8 311,2 296,2 257,2 0,19 73,2 72,7 75,8 0,18 72,6 72,0 79,1 0,18 722 72,4 78,8 0,06 0,08 086 097 079 2,6
3 201,0 10,2 0,1 10,5 509,8 757,2 163,8 312,6 297,8 259,2 0,19 733 72,7 75,9 0,18 72,5 72,0 79,3 0,18 72,2 72,5 79,0 0,06 0,08 086 097 -079  -32
4 202,0 10,1 01 10,0 506,8 748,6 165,1 3137 299,3 260,1 0,19 73,3 72,7 76,1 0,18 72,5 72,0 79,4 0,18 72,3 72,6 79,2 0,06 0,09 086 096 -079  -4,0
5 203,0 10,0 0,1 9,4 500,8 740,0 166,6 314,6 301,1 261,4 0,19 733 72,7 76,2 0,18 72,5 72,0 79,6 0,18 72,4 72,7 79,3 0,06 0,08 087 097 -080  -4,6
6 204,0 9,8 01 8,9 495,1 730,8 168,4 316,0 303,3 263,3 0,19 73,3 72,7 76,4 0,18 72,5 72,0 79,8 0,18 72,4 72,8 79,5 0,06 0,08 086 096 -080  -50
7 205,0 9,7 0,1 8,7 490,6 721,7 170,0 316,7 304,7 264,8 0,19 733 72,7 76,5 0,18 72,4 72,0 80,0 0,18 72,5 72,9 79,6 0,05 0,08 086 096 -079  -58
8 206,0 9,6 01 88 487,6 713,4 1715 317,4 306,3 265,9 0,19 732 72,7 76,7 0,18 72,3 71,9 80,2 0,18 72,5 73,1 79,8 0,06 0,08 086 097 -080 64
9 207,0 9,5 0,1 8,7 485,1 705,7 172,4 318,1 307,7 266,5 0,19 73,2 72,7 76,8 0,18 72,3 71,9 80,3 0,18 72,6 73,2 79,9 0,06 0,08 086 096 -079 7,2
10 208,0 9,4 01 8,6 482,0 699,1 1733 3184 308,5 267,3 0,19 73,2 72,7 77,0 0,18 72,2 71,9 80,4 0,18 72,6 73,4 80,1 0,06 0,08 087 09 -079  -80
11 209,0 9,3 0,1 8,5 480,2 693,1 174,2 319,9 309,8 268,0 0,19 731 72,6 771 0,18 72,2 71,9 80,5 0,18 72,6 73,5 80,2 0,05 0,08 087 09 -079  -83
12 210,0 9,2 01 8,6 478,3 687,5 1743 3202 3109 268,6 0,19 73,0 72,6 77,2 0,18 721 71,8 80,7 0,18 72,6 73,7 80,4 0,06 0,08 087 096 -080  -9,0
13 211,0 9,1 0,1 8,6 476,3 682,2 1752 321,0 311,6 269,1 0,19 72,9 72,5 77,4 0,19 72,1 71,8 80,8 0,18 72,7 73,8 80,5 0,06 0,08 087 095 -079 9,5
14 212,0 9,0 01 8,7 47,3 677,4 1757 321,6 312,1 269,4 0,19 72,9 72,5 77,5 0,18 72,0 71,8 81,0 0,18 72,7 73,9 80,7 0,06 0,08 087 095 -080  -10,1
15 213,0 8,9 0,1 8,7 474,1 673,0 176,6 3218 3133 269,7 0,19 72,9 72,5 77,6 0,18 72,0 71,8 81,1 0,18 72,7 74,1 80,8 0,06 0,08 0,87 <095 -079  -10,4
16 214,0 88 01 8,8 473,4 669,3 176,7 322,0 314,0 269,9 0,19 72,9 72,5 77,8 0,19 72,1 71,8 81,2 0,18 72,8 74,3 80,9 0,06 0,08 087 096 -080  -10,9
17 215,0 8,7 0,1 9,0 473,6 666,5 177,3 3225 3147 270,0 0,19 73,0 72,5 77,9 0,18 72,2 71,8 81,3 0,18 72,9 74,4 81,0 0,06 0,08 0,87  -0,9 -080  -11,1
18 216,0 8,5 01 9,1 47,0 664,6 177,3 323,0 3155 270,0 0,19 731 72,5 78,0 0,18 72,3 71,9 81,5 0,18 73,1 74,6 81,2 0,06 0,08 087 096 -080  -11,2
19 217,0 84 0,1 9,1 474,2 663,6 177,8 322,7 3155 270,1 0,19 73,1 72,5 78,1 0,18 72,4 71,9 81,6 0,18 73,2 74,8 81,3 0,06 0,08 0,87 096 -080  -11,4
20 218,0 83 01 9,1 473,6 662,8 177,9 3234 316,1 270,0 0,19 73,2 72,6 78,3 0,18 72,5 71,9 81,7 0,18 73,4 75,0 81,4 0,06 0,08 087 096 -080  -11,3
21 219,0 8,2 0,1 9,1 473,3 662,0 177,6 323,2 316,4 269,6 0,19 733 72,6 78,4 0,18 72,6 72,0 81,8 0,18 73,5 75,2 81,5 0,06 0,08 0,87 095 -080  -11,5
22 220,0 8,1 01 9,3 473,1 661,5 178,2 3239 3172 269,5 0,19 73,4 72,6 78,5 0,18 72,7 72,0 81,9 0,18 73,6 75,3 81,6 0,06 0,08 087 095 -081  -11,3
23 221,0 8,0 0,1 9,5 474,1 661,3 178,2 3238 317,5 269,5 0,19 73,5 72,6 78,6 0,18 72,8 72,1 82,1 0,18 73,7 75,5 81,7 0,06 0,08 087 095 -080  -11,3
24 222,0 7,9 01 9,5 475,3 661,6 178,5 3239 317,8 269,2 0,19 73,6 72,6 78,7 0,18 72,9 72,1 82,1 0,18 73,8 75,8 81,8 0,06 0,08 087 094 -080  -11,1
25 223,0 7.7 0,1 9,6 475,5 662,6 178,6 324,1 318,1 269,1 0,19 73,6 72,7 78,9 0,18 73,0 72,1 82,3 0,18 73,9 75,9 82,0 0,06 0,08 088  -095 -081  -10,8
26 224,0 7,6 01 9,6 476,6 663,9 1784 324,1 3186 268,8 0,19 73,7 72,7 79,0 0,18 73,0 72,2 82,3 0,18 74,0 76,1 82,0 0,05 0,08 087 095 -080  -10,5
27 225,0 7,5 0,1 9,6 476,9 665,9 177,9 3236 319,5 268,5 0,19 73,7 72,7 79,1 0,18 73,1 72,2 82,4 0,18 74,1 76,2 82,1 0,06 0,08 087  -095 -081  -10,2
28 226,0 74 01 9,7 478,0 667,7 177,9 323,1 319,8 268,2 0,19 73,7 72,7 79,2 0,18 732 72,3 82,5 0,18 74,3 76,3 82,2 0,05 0,08 088 095 -081  -10,0
29 227,0 7.3 0,1 9,7 479,0 669,6 177,6 324,0 320,0 268,0 0,19 73,8 72,7 79,3 0,18 733 72,3 82,6 0,18 74,4 76,4 82,3 0,06 0,08 0,87  -094 -080 9,5
30 228,0 7.2 01 9,9 479,9 671,7 177.3 324,0 3203 267,8 0,19 73,8 72,8 79,4 0,18 73,4 72,4 82,7 0,18 74,4 76,6 82,4 0,06 0,08 088 094 -080 9,1
31 229,0 7,0 0,1 10,1 483,1 674,6 176,7 3233 3206 267,5 0,19 73,9 72,8 79,5 0,19 73,5 72,5 82,8 0,18 74,5 76,7 82,5 0,06 0,08 0,88  -0,93 -081 -8,8
32 230,0 6,9 01 10,3 486,4 678,3 176,2 3234 320,9 267,1 0,19 74,0 72,8 79,6 0,18 73,6 72,5 82,9 0,18 74,6 76,8 82,6 0,05 0,08 088 093 -081 81
33 231,0 68 0,1 10,5 489,0 682,6 175,7 324,2 321,2 266,8 0,19 74,0 72,9 79,7 0,19 73,7 72,6 83,0 0,18 74,8 76,9 82,7 0,05 0,08 0,9  -0,93 -081 7,2
34 232,0 67 01 10,7 492,3 687,7 1756 324,0 3212 266,6 0,19 74,0 72,9 79,8 0,18 73,8 72,6 83,1 0,18 74,8 77,0 82,8 0,05 0,08 089 094 -081 63
35 233,0 6,5 0,1 10,9 496,4 693,2 175,1 323,7 321,3 266,2 0,19 74,1 72,9 79,9 0,18 73,8 72,7 83,3 0,18 74,9 771 82,9 0,06 0,08 089 093 -082  -54
36 234,0 64 01 11,2 500,9 699,4 174,4 324,0 3217 265,9 0,19 74,1 72,9 80,0 0,18 73,9 72,8 83,4 0,18 75,0 77,3 83,0 0,06 0,08 089 094 -08  -42
37 235,0 63 0,1 11,4 503,9 706,1 174,1 3243 322,0 265,8 0,19 74,1 72,9 80,1 0,18 73,9 72,8 83,5 0,18 75,0 77,4 83,1 0,05 0,08 090  -094 -082  -2,8
38 236,0 6,1 01 11,6 507,6 713,3 1739 324,8 3225 265,7 0,19 74,2 73,0 80,2 0,18 73,9 72,8 83,6 0,19 75,0 77,6 83,3 0,06 0,08 091  -094 -083  -13
39 237,0 6,0 0,1 11,9 511,9 720,8 173,5 3231 3231 265,4 0,19 74,2 73,0 80,2 0,18 73,9 72,8 83,7 0,18 75,0 77,7 83,4 0,06 0,08 092  -095 -083 01
40 238,0 5.8 01 12,1 515,1 728,5 1733 3242 3236 265,3 0,19 74,3 73,0 80,3 0,18 73,9 72,9 83,8 0,18 75,0 77,8 83,5 0,06 0,08 0,93 094 -0,83 1,7
41 239,0 57 0,1 12,3 516,7 736,5 173,1 3238 3237 265,0 0,19 74,3 73,0 80,4 0,18 74,0 72,9 83,9 0,18 751 77,9 83,6 0,06 0,08 093 0,96 -0,86 31
42 240,0 56 01 12,2 521,8 744,7 172,8 325,0 3242 264,9 0,19 74,4 73,1 80,5 0,18 74,1 73,0 84,0 0,18 751 78,0 83,7 0,06 0,08 0,95 0,95 -0,85 5,0
43 241,0 54 0,1 12,2 522,3 753,1 172,0 3243 324,5 264,7 0,19 74,5 73,1 80,6 0,18 74,2 73,0 84,1 0,18 75,2 78,1 83,8 0,05 0,09 0,9 0,96 -0,86 6,4
44 242,0 53 01 11,7 521,9 759,6 172,1 3253 3254 264,7 0,19 74,5 73,2 80,7 0,18 74,3 73,0 84,2 0,18 752 78,1 83,8 0,06 0,09 0,9 0,97 -0,87 81
45 243,0 5.2 0,1 11,5 522,3 764,1 171,5 325,0 3255 264,7 0,19 74,6 73,2 80,8 0,18 74,3 731 84,3 0,18 753 78,2 83,9 0,06 0,08 0,97 0,97 -0,87 88
46 244,0 5,0 01 11,4 520,9 767,7 1714 326,3 326,6 264,7 0,19 74,6 73,2 80,9 0,18 74,4 73,1 84,4 0,18 75,4 78,2 84,0 0,06 0,08 -,01 0,97 087 10,0
47 245,0 4,9 0,1 11,3 519,9 7704 1714 326,6 327,1 264,7 0,19 74,7 73,3 81,0 0,18 74,5 73,2 84,5 0,18 754 78,2 84,1 0,06 0,09 097 097 -088 10,7
48 246,0 4,8 01 11,3 518,7 772,2 1718 327,7 3282 264,6 0,19 74,7 73,3 81,0 0,18 74,5 73,2 84,6 0,18 75,5 78,3 84,2 0,06 0,08 0,98 097 -087 116
49 247,0 4,7 0,1 11,2 518,1 773,7 172,1 328,2 328,8 264,8 0,19 74,7 73,3 81,1 0,18 74,5 73,2 84,7 0,18 75,5 78,4 84,3 0,06 0,08 098  -098 -087 122
50 248,0 4,6 01 11,1 516,8 774,7 172,3 328,5 329,4 264,8 0,19 74,7 73,3 81,1 0,18 74,4 73,2 84,8 0,18 75,4 78,5 84,4 0,06 0,08 0,99 098 -089 126
51 249,0 4,4 0,1 11,0 515,9 7753 172,6 328,5 3304 264,9 0,19 74,7 73,4 81,2 0,19 74,4 73,2 84,8 0,18 754 78,6 84,4 0,06 0,08 0,99  -098 -080 13,0
52 250,0 4,3 01 10,8 514,9 775,6 172,7 328,7 331,1 264,9 0,19 74,7 73,4 81,3 0,18 74,4 73,3 84,9 0,18 75,4 78,7 84,5 0,06 0,08 0,9 098 -08 133
53 251,0 4,2 0,1 10,7 513,5 7756 173,1 3294 331,7 265,1 0,19 74,8 73,4 81,4 0,18 74,4 73,3 84,9 0,18 754 78,8 84,6 0,06 0,08 41,00 -0,98 -089 137
54 252,0 4,1 01 10,6 512,6 775,4 1733 328,5 3325 265,4 0,19 74,8 73,4 81,5 0,18 74,4 73,3 85,0 0,18 754 78,9 84,6 0,06 0,08 -L,01 0,99 -089 137
55 253,0 4,0 0,1 10,6 511,5 774,9 1733 328,3 333,0 265,4 0,19 74,8 73,4 81,5 0,18 74,4 73,3 85,0 0,18 754 79,0 84,7 0,06 0,08 41,00 -0,98 -0,88 137
56 254,0 39 01 10,5 511,1 774,1 1732 329,5 3337 265,5 0,19 74,8 73,4 81,5 0,19 74,4 73,3 85,0 0,18 75,4 79,0 84,7 0,06 0,08 -,00 0,98 -0,89 13,9
57 255,0 38 0,1 10,5 509,3 7734 173,5 330,2 334,5 265,5 0,19 74,7 73,4 81,6 0,19 74,4 73,3 85,1 0,18 754 79,0 84,8 0,06 0,08 -1,01 0,99 0,89 14,1
58 256,0 37 01 10,4 508,0 772,5 173,6 330,3 335,0 265,6 0,19 74,7 73,4 81,7 0,19 74,3 73,3 85,1 0,18 75,3 79,0 84,9 0,06 0,08 -,02 099 090 141
59 257,0 36 0,1 10,3 506,9 71,4 172,9 329,0 3356 265,5 0,19 74,6 73,4 81,7 0,18 74,3 73,3 85,2 0,18 753 79,0 84,9 0,06 0,08 -,02 0,99 -0,91 13,6
60 258,0 35 01 10,3 506,3 770,4 1732 330,2 335,9 265,9 0,19 74,6 73,4 81,8 0,19 74,3 73,3 85,2 0,18 75,3 79,1 84,9 0,06 0,08 -,03 099 -090 1338
61 259,0 34 0,1 10,2 504,9 769,5 173,5 3313 336,7 266,0 0,00 74,2 73,3 81,7 0,19 74,4 73,3 85,2 0,19 753 79,1 84,9 0,06 0,08 0,04 <099 -092 141
62 260,0 33 01 10,3 503,1 768,6 174,0 332,0 3376 266,2 0,00 73,9 73,3 81,6 0,19 74,5 73,4 85,3 0,18 75,5 78,9 85,0 0,06 0,08 0,04 099 -091 144
63 261,0 3.2 0,1 10,3 502,3 767,6 174,7 332,2 338,1 266,2 0,00 73,8 73,3 81,6 0,19 74,6 73,4 85,4 0,19 75,6 78,7 85,0 0,06 0,08 0,03 -1,00 -092 144
64 262,0 31 01 10,2 501,4 766,5 1753 3324 338,4 266,4 0,00 73,7 73,3 81,6 0,18 74,7 73,5 85,4 0,18 75,7 78,5 85,1 0,05 0,08 0,04 1,01 -092 145
65 263,0 3,0 0,1 10,2 501,4 765,8 175,5 3321 338,9 266,5 0,00 73,6 73,3 81,6 0,18 74,8 73,5 85,4 0,19 75,7 78,4 85,0 0,06 0,08 0,04 -1,00 -0,91 14,5
66 264,0 2,9 01 10,2 499,2 765,0 176,0 332,9 3396 266,8 0,00 73,6 73,4 81,6 0,19 74,8 73,6 85,5 0,18 75,8 78,2 85,1 0,06 0,08 0,03 1,00 -093 147
67 265,0 2,8 0,1 10,1 496,9 763,5 176,5 331,7 339,8 266,9 0,00 73,6 73,4 81,5 0,19 74,8 73,6 85,5 0,18 75,8 78,1 85,1 0,06 0,08 0,04 1,02 -093 144
68 266,0 2,7 01 10,1 495,3 761,8 177,0 332,9 3402 266,9 0,00 73,6 73,4 81,5 0,18 75,0 73,6 85,6 0,18 759 78,0 85,1 0,06 0,08 0,04 1,01 -093 145
69 267,0 2,6 0,1 10,1 493,9 760,1 177,4 3333 340,7 267,1 0,00 73,6 73,4 81,5 0,19 75,0 73,7 85,6 0,18 759 77,9 85,2 0,06 0,08 0,04 1,02 -093 144
70 268,0 2,5 01 10,1 492,8 758,9 177,8 3334 3412 267,5 0,00 73,6 73,5 81,4 0,19 74,9 73,7 85,6 0,18 759 77,8 85,2 0,06 0,08 0,04 1,02 -094 144
71 269,0 2,4 0,1 10,1 491,1 758,0 178,3 3336 341,5 267,6 0,00 73,6 73,5 81,4 0,19 75,0 73,8 85,6 0,18 76,0 77,7 85,2 0,06 0,08 0,04 1,02 -094 145
72 270,0 2,4 01 10,1 490,4 757,6 178,8 334,0 341,8 267,8 0,00 73,7 73,5 81,3 0,19 75,0 73,8 85,6 0,19 76,0 77,7 85,3 0,06 0,08 0,04 1,03 -095 147
73 271,0 2,3 0,1 10,1 488,8 756,9 179,1 334,2 342,1 268,2 0,00 73,7 73,6 81,3 0,18 751 73,8 85,6 0,18 76,0 77,6 85,2 0,06 0,08 0,04  -1,04 -095 148
74 272,0 2,2 01 10,0 486,5 756,0 179,7 3345 3423 268,5 0,00 73,7 73,6 81,2 0,18 751 73,9 85,6 0,19 76,0 77,6 85,2 0,06 0,08 0,04 1,05 -096 149
75 273,0 2,1 0,1 9,7 482,7 753,7 180,2 334,9 342,8 268,7 0,00 73,7 73,6 81,2 0,19 751 73,9 85,6 0,18 76,1 77,6 85,2 0,06 0,08 0,04  -1,05 -096 148
76 274,0 2,1 01 9,1 476,2 749,1 180,2 3352 3431 269,1 0,00 73,7 73,6 81,1 0,19 751 73,9 85,6 0,18 76,1 77,6 85,2 0,06 0,08 0,04 1,05 -096 14,1
77 275,0 2,0 0,1 8,5 469,3 741,7 181,0 3355 3432 269,4 0,00 73,7 73,6 81,0 0,18 751 74,0 85,5 0,18 76,1 77,6 85,2 0,06 0,08 0,04 1,05 -097 129
78 276,0 19 01 81 463,3 732,3 1814 3359 3435 269,6 0,00 73,8 73,6 81,0 0,18 751 74,0 85,5 0,18 76,2 77,5 85,2 0,06 0,08 0,04 1,04 -09 112
79 277,0 1,9 0,1 8,1 458,9 722,8 181,9 335,9 343,9 270,0 0,00 73,8 73,6 80,9 0,18 751 74,0 85,4 0,18 76,2 77,6 85,1 0,06 0,08 0,05  -1,05 -0,96 9,6
80 278,0 18 01 81 a54,7 714,0 182,6 336,0 344,1 270,4 0,00 73,8 73,7 80,9 0,19 751 74,1 85,4 0,18 76,2 77,5 85,1 0,06 0,08 0,04 1,05 -0,97 8,1
81 279,0 1,8 0,1 8,1 450,6 705,8 183,1 336,3 344,3 270,7 0,00 73,8 73,6 80,8 0,19 75,1 74,1 85,4 0,18 76,3 77,5 85,1 0,06 0,08 0,04 1,04 -0,96 6,7
82 280,0 17 01 81 446,2 697,6 183,7 336,4 3a4,4 271,0 0,00 73,8 73,7 80,8 0,19 752 74,1 85,3 0,19 76,3 77,5 85,1 0,06 0,08 0,05  -1,05 -0,96 53
83 281,0 1,7 0,1 8,1 443,0 690,1 184,2 336,1 344,7 271,4 0,00 73,8 73,7 80,7 0,18 75,2 74,1 85,3 0,18 76,4 77,5 85,0 0,06 0,07 0,04 -1,05 -0,97 4,0
84 282,0 16 0.2 8,0 440,6 683,4 184,8 336,5 344,9 2716 0,00 73,9 73,7 80,6 0,19 752 74,2 85,2 0,18 76,4 77,5 85,0 0,06 0,07 0,04 1,04 -0,96 2,9
85 283,0 1,6 0,1 8,0 437,2 677,2 185,0 336,8 345,1 272,1 0,00 739 73,7 80,6 0,18 753 74,2 85,1 0,18 76,4 77,6 85,0 0,06 0,07 0,05  -1,04 -0,97 1,9
86 284,0 15 01 7,9 434,2 671,4 185,6 337,0 345,0 272,4 0,00 73,9 73,7 80,6 0,19 75,3 74,2 85,1 0,18 76,4 77,6 85,0 0,06 0,07 0,04 1,04 -0,96 1,0
87 285,0 15 0,1 7.8 4311 665,7 186,1 336,5 345,3 272,9 0,00 73,9 73,7 80,5 0,19 753 74,3 85,1 0,18 76,4 77,6 84,9 0,06 0,07 0,04 -1,04 -0,96 0,0
88 286,0 14 01 77 428,6 660,2 186,9 336,5 3453 2733 0,00 73,9 73,7 80,4 0,18 753 74,3 85,0 0,19 76,4 77,6 84,9 0,06 0,07 0,05 1,03 -09  -0,9
89 287,0 1,4 0,1 7,6 425,6 654,7 187,3 336,2 345,5 273,7 0,00 73,9 73,7 80,4 0,19 753 74,3 84,9 0,18 76,4 77,6 84,8 0,06 0,07 005  -1,04 -097  -1,8
90 288,0 14 01 7,6 422,8 649,4 188,0 336,5 345,5 274,2 0,00 73,9 73,8 80,3 0,19 75,4 74,4 84,9 0,18 76,5 77,6 84,8 0,06 0,07 0,05 1,04 -096  -2,6
91 289,0 13 0.2 7,5 420,2 644,2 188,7 336,2 345,5 274,6 0,00 74,0 73,7 80,3 0,18 75,4 74,4 84,8 0,18 76,5 77,6 84,8 0,06 0,07 0,05 1,03 -097  -35
92 290,0 13 02 74 418,1 639,2 189,2 336,5 3454 2751 0,00 74,0 73,7 80,2 0,18 754 74,4 84,8 0,19 76,5 77,6 84,8 0,06 0,07 0,05  -1,04 -098  -42
93 291,0 1,2 0.2 74 415,8 634,3 189,8 336,4 345,5 275,5 0,00 74,0 73,7 80,2 0,19 754 74,4 84,8 0,18 76,5 77,7 84,7 0,06 0,07 0,05  -1,04 -096  -50
94 292,0 12 02 73 413,1 629,5 190,3 336,6 3458 276,2 0,00 74,0 73,7 80,1 0,18 75,5 74,4 84,7 0,18 76,5 77,7 84,6 0,06 0,07 005 1,04 -097  -57
95 293,0 1,2 0.2 73 410,7 625,0 190,8 336,3 345,8 276,7 0,00 74,0 73,8 80,1 0,18 75,5 74,5 84,7 0,18 76,5 77,7 84,6 0,06 0,07 005 1,04 -097  -64
96 294,0 11 0.2 7,2 408,6 620,7 191,2 336,3 3457 277,2 0,00 74,0 73,8 80,0 0,19 75,5 74,5 84,6 0,19 76,5 77,7 84,6 0,06 0,07 0,05 1,04 097  -71
97 295,0 11 0.2 71 406,4 616,7 192,0 335,7 345,7 277,9 0,00 74,0 73,8 80,0 0,19 75,5 74,5 84,6 0,18 76,5 77,7 84,6 0,06 0,07 0,05 1,04 -097 7,7
98 296,0 11 03 68 403,3 612,5 192,5 336,5 345,5 278,4 0,00 74,0 73,8 80,0 0,18 75,5 74,5 84,5 0,19 76,5 77,7 84,5 0,06 0,07 0,06 1,04 -097 83
99 297,0 1,0 04 6,4 398,2 607,7 193,4 336,4 345,6 278,9 0,00 74,0 73,8 79,9 0,18 75,5 74,5 84,5 0,18 76,5 77,7 84,5 0,06 0,07 0,05  -1,04 -097 -89
100 298,0 1,0 04 6,1 3938 602,0 194,4 336,0 345,4 279,6 0,00 74,0 73,8 79,9 0,18 75,6 74,6 84,5 0,18 76,5 77,7 84,5 0,06 0,07 0,05 1,03 -097 9,8
101 299,0 1,0 04 59 390,2 595,9 195,1 336,0 345,5 280,3 0,00 74,1 73,8 79,9 0,19 75,6 74,6 84,4 0,18 76,5 77,7 84,4 0,06 0,07 0,05  -1,03 -097  -108
102 300,0 1,0 04 59 386,9 589,9 195,8 3355 345,5 280,9 0,00 74,1 73,8 79,8 0,19 75,6 74,6 84,4 0,18 76,6 77,8 84,3 0,06 0,07 0,05  -1,04 -097  -11,8
103 301,0 1,0 0,4 58 384,0 584,0 196,6 334,6 345,3 281,5 0,00 74,1 73,8 79,8 0,19 75,7 74,6 84,3 0,18 76,6 77,8 84,3 0,06 0,07 0,06  -1,04 -097  -12,9
104 302,0 0,9 04 58 381,4 578,3 197,1 3339 3452 282,2 0,00 74,1 73,8 79,8 0,19 75,7 74,7 84,3 0,18 76,6 77,8 84,2 0,06 0,07 0,05 1,04 -098  -14,0
105 303,0 0,9 0,5 58 3793 572,8 197,5 3331 345,1 282,7 0,00 74,1 73,8 79,8 0,19 75,7 74,7 84,2 0,18 76,7 77,8 84,1 0,06 0,07 0,05  -1,04 -097  -151
106 304,0 0,9 0,5 57 376,9 567,6 198,1 3338 344,8 283,5 0,00 74,1 73,8 79,7 0,18 75,7 74,7 84,2 0,18 76,7 77,8 84,1 0,06 0,07 0,05 1,04 -097  -158
107 305,0 0,9 0,5 57 374,1 562,5 198,7 3331 344,6 284,1 0,00 74,1 73,8 79,7 0,19 75,8 74,8 84,2 0,19 76,7 77,9 84,1 0,06 0,07 0,06  -1,03 -097  -16,7
108 306,0 0,9 0,5 57 371,4 557,7 199,2 332,9 3a4,4 284,6 0,00 74,1 73,9 79,7 0,19 75,7 74,8 84,1 0,19 76,7 77,9 84,0 0,06 0,07 0,05 1,03 -097  -17,6
109 307,0 0,9 0,5 57 369,7 553,1 200,2 332,9 344,0 285,2 0,00 74,1 73,8 79,7 0,19 75,7 74,8 84,1 0,19 76,7 77,9 84,0 0,06 0,06 0,05  -1,03 -097  -18,2
110 308,0 08 05 57 368,1 548,6 200,5 332,0 3438 286,0 0,00 74,1 73,9 79,6 0,19 75,7 74,8 84,1 0,18 76,7 77,9 83,9 0,06 0,06 0,05 1,03 097  -19,2
111 309,0 08 0,5 57 366,5 544,4 200,5 330,7 3437 286,5 0,00 74,1 73,8 79,6 0,19 75,7 74,8 84,0 0,18 76,7 77,9 83,9 0,06 0,06 0,07 -1,03 -097  -20,2
112 310,0 08 0,5 57 364,6 540,3 201,1 3312 3432 287,2 0,00 74,0 73,8 79,6 0,19 75,7 74,8 84,0 0,18 76,7 77,9 83,8 0,06 0,06 0,07 1,03 -097  -20,7
113 311,0 08 0,6 57 362,9 536,5 201,6 31,1 342,8 287,7 0,00 74,0 73,8 79,6 0,19 75,7 74,8 84,0 0,18 76,7 77,9 83,8 0,06 0,06 0,06  -1,04 -097 21,4

Particulates Calculations
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DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

114 312,0 0,8 0,6 56 360,7 76,8 95,1 532,7 202,3 3304 342,6 288,4 0,00 74,0 738 79,6 0,18 75,7 74,9 83,9 0,18 76,8 77,9 83,8 0,06 0,06 -0,06 41,03 -097 22,0
115 313,0 0,8 0,6 55 359,0 76,3 95,1 528,9 202,8 329,7 342,2 288,9 0,00 74,0 73,8 79,6 0,19 75,7 74,9 83,9 0,19 76,8 77,9 83,7 0,06 0,06 -0,07 41,03 -0,97 22,8
116 314,0 0,7 0,6 55 357,3 76,2 94,8 525,3 202,9 3296 341,9 289,5 0,00 74,0 73,8 79,6 0,19 75,7 74,9 83,9 0,18 76,8 77,9 83,7 0,06 0,06 -0,06 41,03 -0,97 23,5
117 315,0 0,7 0,7 55 355,7 75,9 94,8 521,7 203,6 329,1 341,7 290,0 0,00 74,1 73,8 79,5 0,19 75,6 74,9 83,8 0,18 76,7 77,9 83,6 0,06 0,06 -0,06 41,03 -0,97 24,1
118 316,0 0,7 0,7 54 353,5 75,8 94,6 518,2 204,1 328,5 341,2 290,5 0,00 74,0 738 79,5 0,19 75,6 74,9 83,8 0,18 76,6 77,9 83,5 0,06 0,06 -0,06 41,03 -0,97 24,8
119 317,0 0,7 0,7 53 351,6 75,2 94,7 514,7 204,5 328,2 340,8 291,0 0,00 74,0 73,7 79,5 0,19 75,5 74,9 83,7 0,18 76,5 77,8 83,4 0,06 0,06 -0,07 41,02 -0,96 255
120 318,0 0,7 0,7 53 349,6 75,4 94,4 511,2 205,0 327,4 340,4 291,6 0,00 73,9 73,7 79,4 0,19 75,4 74,8 83,7 0,18 76,4 77,8 83,4 0,06 0,06 -0,06 41,02 -0,95 26,2
121 319,0 0,7 0,7 53 348,1 75,2 94,3 508,0 205,3 326,7 340,0 292,0 0,00 73,8 73,6 79,3 0,19 75,2 74,8 83,6 0,18 76,4 77,8 83,3 0,06 0,06 -0,06 41,02 -0,95 26,9
122 320,0 0,6 0,7 53 346,6 74,9 94,2 504,6 205,7 326,1 339,5 292,7 0,00 73,7 73,5 79,3 0,18 75,1 74,7 83,6 0,18 76,3 77,7 83,2 0,06 0,06 -0,07 41,02 -09 27,6
123 321,0 0,6 0,8 53 345,2 74,9 94,3 501,5 205,9 3254 339,1 2932 0,00 73,6 73,4 79,3 0,18 75,0 74,7 83,6 0,18 76,2 77,7 83,2 0,06 0,06 -0,06 41,02 -0,95 283
124 322,0 0,6 0,8 53 344,0 74,8 94,2 498,5 206,3 324,5 338,5 293,7 0,00 73,6 73,4 79,2 0,18 75,0 74,6 83,5 0,19 76,2 77,6 83,2 0,06 0,06 -0,06 41,02 -0,96  -29,0
125 323,0 0,6 0,8 53 342,6 74,5 94,0 495,5 206,9 324,1 338,0 294,3 0,00 73,5 73,3 79,2 0,19 75,0 74,6 83,5 0,18 76,1 77,6 83,1 0,06 0,06 -0,06 41,02 -095 29,6
126 324,0 0,6 0,8 53 341,2 74,1 94,1 492,6 207,1 322,4 337,5 294,9 0,00 73,4 73,2 79,2 0,18 74,9 74,5 83,4 0,19 76,1 77,6 83,0 0,06 0,06 -0,07 41,01 -0,96 30,4
127 325,0 0,5 0,8 53 340,3 74,4 93,9 489,7 206,8 322,1 336,9 295,4 0,00 73,3 73,2 79,2 0,19 74,9 74,5 83,4 0,19 76,0 77,6 82,9 0,06 0,06 -0,06 41,02 -0,9 31,1
128 326,0 0,5 0,8 53 339,4 75,0 93,9 487,2 206,7 321,7 336,4 2958 0,00 733 73,2 79,1 0,19 75,0 74,5 83,3 0,18 76,0 77,6 82,9 0,06 0,06 -0,07 41,00 -0,95 31,7
129 327,0 0,5 0,8 5. 338,5 75,1 93,9 484,5 206,9 321,1 3358 296,2 0,00 73,3 73,1 79,1 0,19 74,9 74,5 83,3 0,18 76,0 77,6 82,9 0,06 0,06 -0,06 41,01 -0,96 32,4
130 328,0 0,5 0,9 52 337,0 74,8 93,7 482,0 207,1 320,2 3352 296,8 0,00 73,3 73,2 79,1 0,19 74,9 74,5 83,3 0,18 76,1 77,5 82,9 0,06 0,06 -0,06 41,02 -0,96 33,1
131 329,0 0,5 0,9 52 3359 75,3 93,6 479,6 207,3 319,5 334,7 297,2 0,00 73,3 73,2 79,1 0,19 74,8 74,5 83,3 0,19 76,1 77,5 82,8 0,06 0,06 -0,07 41,02 -0,96 33,7
132 330,0 0,5 0,9 52 334,9 75,8 93,6 477,2 207,3 318,6 334,1 297,8 0,00 73,3 73,1 79,1 0,19 74,8 74,5 83,2 0,19 76,0 77,5 82,8 0,06 0,06 -0,06 41,01 -0,96  -34,3
133 331,0 0,4 0,9 51 334,0 74,8 93,5 474,9 207,9 318,2 3337 298,2 0,00 73,3 73,1 79,0 0,19 74,8 74,5 83,2 0,18 76,0 77,5 82,8 0,06 0,06 -0,07 41,01 -0,97 34,7
134 332,0 0,4 0,9 5,1 3332 74,9 93,0 472,7 208,0 3156 3332 298,8 0,00 73,3 73,1 79,0 0,19 75,0 74,5 83,1 0,19 76,1 77,5 82,7 0,06 0,06 -0,06 41,01 -0,97 357
135 333,0 0,4 0,9 50 332,0 75,4 93,0 470,4 208,3 316,8 3326 299,2 0,00 73,4 73,2 79,0 0,19 75,2 74,6 83,1 0,19 76,2 77,5 82,6 0,06 0,06 -0,06 41,02 -0,97  -358
136 334,0 0,4 0,9 4,9 330,3 75,5 93,3 468,2 208,4 316,0 332,0 299,7 0,00 73,4 73,2 79,0 0,19 75,3 74,6 83,1 0,19 76,4 77,5 82,6 0,06 0,06 -0,06 -1,02 -097 36,4
137 335,0 0,4 0,9 4,9 328,8 74,9 92,8 465,9 208,6 315,7 331,2 300,1 0,00 73,5 73,3 79,0 0,19 75,3 74,7 83,1 0,18 76,4 77,5 82,6 0,06 0,06 -0,07 41,02 -0,97 37,0
138 336,0 0,4 0,9 4,9 327,8 75,7 92,7 463,7 209,1 3152 330,7 300,5 0,00 73,5 73,3 79,0 0,19 75,3 74,7 83,0 0,19 76,5 77,6 82,6 0,06 0,06 -0,06 41,02 -0,97 37,5
139 337,0 0,4 0,9 4,9 326,8 75,7 92,7 461,4 209,2 314,6 330,2 300,6 0,00 73,6 73,4 78,9 0,18 75,4 74,7 82,9 0,18 76,5 77,6 82,6 0,06 0,06 -0,07 41,02 -0,95  -38,1
140 338,0 0,4 0,9 4,8 3258 75,8 92,7 459,3 209,4 3131 329,7 301,2 0,00 73,6 73,4 78,9 0,18 75,4 74,8 82,9 0,18 76,5 77,6 82,6 0,06 0,06 -0,06 41,02 -0,97  -388
141 339,0 03 0,9 4,8 3256 74,9 92,4 457,1 207,7 309,6 329,0 299,6 0,00 73,6 73,4 78,9 0,19 75,6 74,8 82,9 0,18 76,6 77,6 82,6 0,06 0,06 -0,06 41,02 -0,98  -40,7
142 340,0 03 0,9 4,8 324,4 75,0 92,1 455,1 208,8 311,7 328,4 301,7 0,00 73,7 73,5 78,9 0,18 75,8 74,9 82,8 0,19 76,7 77,7 82,5 0,06 0,06 -0,06 41,02 -0,96  -40,2
143 341,0 03 1,0 4,8 3238 75,0 92,3 453,1 208,8 310,5 327,5 302,1 0,00 73,7 73,6 78,9 0,19 75,7 74,9 82,8 0,18 76,7 77,7 82,5 0,06 0,06 -0,06 41,02 -0,95  -40,9
144 342,0 03 1,0 4,7 322,3 751 92,5 451,0 209,6 311,2 327,2 302,6 0,00 73,7 73,5 78,8 0,19 75,5 74,8 82,8 0,18 76,6 77,7 82,4 0,06 0,06 -0,06 41,02 -0,96  -41,0
145 343,0 03 1,0 4,7 320,4 74,9 92,3 448,9 209,9 310,5 326,5 303,1 0,00 73,6 73,5 78,8 0,18 75,3 74,8 82,8 0,18 76,5 77,6 82,4 0,06 0,06 -0,06 41,02 -0,95  -41,5
146 344,0 0,2 1,0 4,4 318,8 75,0 92,1 446,8 210,4 309,7 3258 303,3 0,00 73,6 73,5 78,8 0,19 75,2 74,7 82,7 0,19 76,4 77,6 82,3 0,06 0,06 -0,06 41,01 -0,97  -42,1
147 345,0 0,2 1,0 43 317,8 74,5 92,3 444,5 210,8 309,2 3252 303,5 0,00 73,5 734 78,7 0,19 75,1 74,7 82,7 0,18 76,4 77,6 82,3 0,06 0,06 -0,06 41,02 -0,96  -42,7
148 346,0 0,2 1,0 43 316,0 74,7 92,3 442,2 210,9 308,2 324,6 303,7 0,00 73,5 73,3 78,7 0,18 75,0 74,7 82,7 0,18 76,3 77,6 82,2 0,06 0,06 -0,06 41,02 -0,94  -43,4
149 347,0 0,2 1,0 43 314,6 74,0 91,9 439,9 210,6 306,8 324,0 303,7 0,00 73,4 73,3 78,7 0,19 75,0 74,6 82,6 0,18 76,2 77,6 82,2 0,06 0,06 -0,06 41,02 -0,96  -44,3
150 348,0 0,2 1,0 43 3135 74,3 91,9 437,6 210,6 306,1 3231 304,4 0,00 73,4 73,2 78,7 0,19 75,1 74,6 82,6 0,18 76,3 77,5 82,1 0,06 0,06 -0,06 41,01 -0,95  -450
151 349,0 0,2 1,0 42 312,2 74,4 91,8 4354 210,1 305,5 3226 304,8 0,00 73,3 73,2 78,7 0,19 75,0 74,6 82,6 0,19 76,2 77,5 82,1 0,06 0,06 -0,06 41,01 -0,96  -45,6
152 350,0 0,2 1,0 42 311,3 74,5 91,6 433,2 210,2 305,5 322,0 305,0 0,00 73,3 73,2 78,6 0,19 75,0 74,6 82,5 0,19 76,3 77,5 82,1 0,06 0,06 -0,06 41,01 -0,96  -46,2
153 351,0 0,2 1,0 42 309,7 74,9 91,9 431,0 210,4 304,9 321,7 305,2 0,00 73,3 73,2 78,6 0,19 75,1 74,6 82,5 0,19 76,3 77,5 82,1 0,06 0,06 -0,06 41,01 -0,97  -46,7
154 352,0 0,1 11 4,1 309,0 73,5 91,1 428,7 210,4 302,6 320,9 304,8 0,00 73,3 73,2 78,6 0,19 74,9 74,6 82,4 0,18 76,3 77,5 82,0 0,06 0,06 -0,06 41,01 -0,96  -47,8
155 353,0 0,1 1,1 4,1 307,4 74,0 91,0 426,4 210,2 302,5 320,1 305,0 0,00 73,2 73,1 78,6 0,19 74,9 74,5 82,3 0,18 76,1 77,4 81,9 0,06 0,06 -0,06 41,02 -0,96  -48,5
156 354,0 0,1 11 4,0 305,9 73,9 91,0 424,2 210,1 302,1 319,3 305,5 0,00 73,2 73,1 78,5 0,19 74,9 74,5 82,3 0,19 76,1 77,4 81,9 0,06 0,05 -0,06 41,02 -0,97  -49,1
157 355,0 0,1 1,1 4,0 304,6 74,6 91,2 422,1 210,6 301,8 318,8 305,8 0,00 73,2 73,1 78,5 0,18 75,0 74,5 82,3 0,19 76,2 77,4 81,8 0,06 0,06 -0,06 41,02 -0,97  -49,5
158 356,0 0,1 1,1 4,0 303,7 74,1 91,2 419,9 210,3 301,1 318,1 306,0 0,00 73,2 73,2 78,5 0,19 75,0 74,6 82,2 0,18 76,4 77,4 81,8 0,06 0,06 -0,06 41,02 -0,96  -50,3
159 357,0 0,1 1,1 4,0 302,6 74,8 91,0 417,7 210,6 300,6 317,3 306,2 0,00 73,3 73,2 78,5 0,19 75,1 74,6 82,2 0,18 76,4 77,4 81,8 0,06 0,06 -0,06 41,01 -0,9 50,8
160 358,0 0,1 11 39 301,5 74,7 91,1 415,7 210,5 299,8 316,4 306,2 0,00 73,3 73,3 78,4 0,18 75,3 74,6 82,2 0,18 76,6 77,5 81,8 0,06 0,05 -0,06 41,01 -0,96  -51,6
161 359,0 0,1 1,1 3,9 300,5 74,8 90,9 413,6 210,9 299,0 3156 306,5 0,00 73,4 73,3 78,4 0,19 75,4 74,7 82,2 0,19 76,8 77,5 81,8 0,06 0,05 -0,06 41,02 -0,97 52,2
162 360,0 0,1 11 39 299,8 751 90,7 411,6 211,0 298,4 314,9 306,4 0,00 73,4 73,4 78,4 0,18 75,5 74,8 82,1 0,18 76,8 77,6 81,8 0,06 0,05 -0,06 41,01 -0,96  -52,9
163 361,0 0,0 1,1 39 298,3 74,8 90,7 409,5 211,0 297,0 314,5 306,6 0,00 73,5 73,5 78,4 0,18 75,8 74,9 82,1 0,18 77,0 77,6 81,7 0,06 0,05 -0,06 41,02 -0,97 53,6
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DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

Average Average Average Average Average
15,39| Inlet + Inlet + Inlet + 0,240
Outlet Outlet Outlet Average Average Average #1st Hr #1 #2
Tunnel Temp. Temp. Temp. 97,92 101,44 100,33| System 1st Hr| System 1 | System 2 SQRT
Velocity |Meter 1st Hl Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std. Vol.Std. Delta-P
PR1st hour PR1 PR2 Time
Ft/Sec Deg. R Deg. R Deg. R % % % (ft3) (ft3) (ft3) min (in H20)2
15,962 531,794 531,2 531,0 0,181 0,180 0,182 0 0,241
15,777 531,805 531,2 531,1 96,4 101,0 100,2 0,182 0,181 0,182 1 0,243
15,178 531,811 531,2 531,2 99,7 104,5 104,0 0,182 0,181 0,182 2 0,235
15,215 531,821 531,2 531,2 99,2 104,1 103,3 0,182 0,181 0,182 3 0,235
15,394 531,871 531,2 531,3 98,2 102,8 102,0 0,182 0,181 0,182 4 0,238
15,430 531,941 531,2 531,5 97,8 102,4 101,7 0,182 0,181 0,181 5 0,239
15,247 531,945 531,2 531,6 98,8 103,6 103,0 0,182 0,181 0,182 6 0,236
15,008 532,005 531,2 531,7 100,3 105,2 104,4 0,182 0,181 0,182 7 0,233
15,420 532,016 531,3 531,8 97,6 102,5 101,7 0,182 0,181 0,182 8 0,239
15,434 532,027 531,3 532,0 97,4 102,2 101,6 0,182 0,181 0,182 9 0,239
15,405 532,072 531,3 532,1 97,6 102,4 101,5 0,182 0,181 0,182 10 0,239
15,511 532,105 531,4 532,3 97,0 101,6 100,9 0,182 0,181 0,181 11 0,241
15,431 532,117 531,4 532,5 97,5 102,2 101,3 0,182 0,181 0,181 12 0,239
15,495 532,168 531,5 532,6 96,9 101,7 101,0 0,181 0,181 0,182 13 0,240
15,330 532,158 531,5 532,7 98,0 102,7 101,9 0,182 0,181 0,182 14 0,238
15,424 532,181 531,5 532,9 97,4 102,1 101,1 0,182 0,181 0,181 15 0,239
15,354 532,186 531,6 533,0 97,7 102,8 101,7 0,181 0,181 0,181 16 0,238
15,162 532,236 531,6 533,2 99,0 103,9 103,0 0,181 0,181 0,181 17 0,235
15,156 532,275 531,7 533,3 99,1 104,0 102,9 0,182 0,181 0,181 18 0,235
15,256 532,301 531,7 533,5 98,4 103,2 102,2 0,182 0,181 0,181 19 0,237
15,440 532,350 531,8 533,6 97,2 102,1 101,0 0,182 0,181 0,181 20 0,240
15,265 532,376 531,8 533,8 98,5 103,3 102,3 0,182 0,181 0,181 21 0,237
15,493 532,391 531,8 533,9 96,9 101,6 100,7 0,181 0,181 0,181 22 0,240
15,551 532,348 531,8 534,0 96,6 101,4 100,3 0,182 0,181 0,181 23 0,241
15,334 532,327 531,8 534,1 97,8 102,7 101,4 0,182 0,181 0,181 24 0,238
15,423 532,322 531,8 534,2 97,3 102,1 100,9 0,181 0,181 0,181 25 0,239
15,157 532,332 531,8 534,3 99,0 104,0 102,8 0,182 0,181 0,181 26 0,235
15,193 532,300 531,7 534,4 98,8 103,7 102,7 0,182 0,181 0,181 27 0,236
15,459 532,350 531,8 534,4 97,2 102,1 100,8 0,182 0,181 0,181 28 0,240
15,120 532,366 531,9 534,5 99,3 104,3 103,4 0,181 0,181 0,181 29 0,235
15,496 532,389 531,9 534,6 96,9 101,9 100,7 0,181 0,181 0,181 30 0,240
15,403 532,400 531,9 534,7 97,7 102,7 101,5 0,182 0,181 0,181 31 0,239
15,428 532,447 532,0 534,8 97,3 102,2 100,9 0,181 0,181 0,181 32 0,239
15,239 532,498 532,0 534,9 98,6 103,8 102,1 0,182 0,181 0,181 33 0,236
15,231 532,567 532,1 535,0 98,7 103,7 102,3 0,182 0,181 0,181 34 0,236
15,239 532,614 532,1 535,1 98,6 103,7 102,3 0,181 0,181 0,181 35 0,236
15,433 532,625 532,2 535,2 97,6 102,3 101,2 0,182 0,181 0,181 36 0,239
15,354 532,677 532,2 535,3 98,0 102,9 101,7 0,181 0,181 0,181 37 0,238
15,256 532,724 532,3 535,4 98,7 103,6 102,4 0,181 0,181 0,181 38 0,236
15,450 532,796 532,4 535,5 97,5 102,3 101,0 0,182 0,181 0,181 39 0,239
15,259 532,828 532,5 535,6 98,6 103,4 102,3 0,181 0,181 0,181 40 0,236
15,461 532,856 532,6 535,7 97,5 102,5 101,0 0,181 0,181 0,181 41 0,239
15,466 532,926 532,6 535,7 97,5 102,1 101,0 0,181 0,181 0,181 42 0,239
15,156 532,958 532,7 535,8 99,5 104,6 103,0 0,181 0,181 0,180 43 0,235
15,439 532,986 532,7 535,8 97,7 102,6 101,3 0,181 0,181 0,181 44 0,239
15,300 533,023 532,7 535,9 98,6 103,4 102,2 0,181 0,181 0,181 45 0,237
15,440 533,043 532,8 535,9 97,7 102,6 100,9 0,181 0,181 0,180 46 0,239
15,579 533,060 532,8 536,0 96,7 101,4 100,3 0,181 0,181 0,180 47 0,241
15,557 533,076 532,8 536,0 96,8 101,9 100,3 0,181 0,181 0,181 48 0,241
15,629 533,138 532,9 536,1 96,3 101,4 99,9 0,181 0,181 0,180 49 0,242
15,557 533,196 532,9 536,1 96,8 101,7 100,4 0,181 0,181 0,180 50 0,241
15,465 533,280 533,0 536,2 97,4 102,0 100,9 0,181 0,180 0,180 51 0,239
15,657 533,305 533,1 536,4 96,2 101,1 99,7 0,181 0,180 0,180 52 0,242
15,584 533,323 533,1 536,4 96,7 101,3 99,9 0,181 0,181 0,180 53 0,241
15,271 533,352 533,1 536,4 98,7 103,5 102,1 0,181 0,180 0,180 54 0,236
15,432 533,344 533,1 536,5 97,5 102,3 101,3 0,181 0,180 0,180 55 0,239
15,216 533,349 533,1 536,5 98,8 104,2 102,5 0,181 0,181 0,181 56 0,236
15,196 533,350 533,1 536,5 99,1 104,0 102,8 0,181 0,181 0,181 57 0,235
15,145 533,356 533,1 536,6 99,3 104,5 102,8 0,181 0,181 0,180 58 0,235
15,456 533,386 533,2 536,7 97,3 101,9 101,1 0,181 0,180 0,180 59 0,239
15,429 533,129 533,2 536,7 0,0 102,2 101,0 0,000 0,180 0,181 60 0,239
15,254 533,014 533,4 536,7 0,0 103,6 102,0 0,000 0,181 0,180 61 0,236
15,411 532,965 533,4 536,7 0,0 102,1 101,2 0,000 0,181 0,181 62 0,239
15,435 532,943 533,4 536,7 0,0 102,1 100,7 0,000 0,180 0,181 63 0,239
15,589 532,929 533,5 536,6 0,0 100,9 99,5 0,000 0,181 0,180 64 0,242
15,218 532,928 533,5 536,5 0,0 103,1 101,7 0,000 0,180 0,180 65 0,236
15,405 532,929 533,5 536,4 0,0 101,9 100,6 0,000 0,181 0,180 66 0,239
15,431 532,927 533,5 536,4 0,0 101,6 100,4 0,000 0,181 0,180 67 0,240
15,399 532,940 533,6 536,4 0,0 101,7 100,5 0,000 0,180 0,180 68 0,239
15,400 532,945 533,7 536,4 0,0 101,7 100,5 0,000 0,180 0,180 69 0,239
15,520 532,936 533,7 536,3 0,0 100,9 99,7 0,000 0,180 0,180 70 0,241
15,493 532,921 533,7 536,3 0,0 101,1 99,9 0,000 0,180 0,180 71 0,241
15,815 532,943 533,6 536,3 0,0 99,2 97,8 0,000 0,181 0,180 72 0,246
15,571 532,931 533,7 536,3 0,0 100,4 99,4 0,000 0,181 0,181 73 0,242
15,643 532,942 533,8 536,3 0,0 100,0 98,7 0,000 0,180 0,181 74 0,243
15,383 532,953 533,8 536,3 0,0 101,5 100,4 0,000 0,180 0,180 75 0,239
15,482 532,970 533,8 536,3 0,0 100,9 99,9 0,000 0,180 0,180 76 0,241
15,642 532,980 533,9 536,3 0,0 100,0 98,8 0,000 0,180 0,181 77 0,243
15,380 532,974 533,8 536,3 0,0 101,5 100,4 0,000 0,180 0,180 78 0,239
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15,443
15,656
15,537
15,488
15,597
15,124
15,121
15,475
15,178
15,114
15,615
15,404
15,582
15,672
15,330
15,342
15,625
15,267
15,373
15,521
15,520
15,298
15,483
15,482
15,504
15,313
15,314
15,435
15,636
15,467
15,630
15,428
15,300
15,399
15,281
15,369
15,134
15,365
15,468
15,366
15,467
15,266
15,479
15,122
15,443
15,384
15,260
15,265
15,286
15,287
15,355
15,409
15,052
15,119
15,415
15,468
15,443
15,369
15,587
15,374
15,348
15,555
15,209
15,469
15,447
15,508
15,372
15,649
15,263
15,394
15,277
15,243
15,368
15,396
15,499
15,394
15,433
15,271
15,268
15,201
15,361
15,335
15,360
15,265

532,983
532,994
532,999
533,013
533,016
533,038
533,028
533,037
533,047
533,042
533,058
533,054
533,054
533,087
533,081
533,087
533,093
533,106
533,109
533,130
533,135
533,162
533,160
533,155
533,184
533,201
533,191
533,195
533,189
533,159
533,113
533,100
533,077
533,071
533,081
533,097
533,088
533,119
533,136
533,144
533,145
533,173
533,191
533,209
533,196
533,213
533,236
533,224
533,245
533,239
533,228
533,235
533,248
533,230
533,260
533,244
533,246
533,260
533,278
533,331
533,356
533,407
533,438
533,471
533,494
533,510
533,500
533,529
533,537
533,558
533,577
533,626
533,641
533,648
533,648
533,668
533,658
533,678
533,663
533,670
533,674
533,688
533,699
460,000

Particulates Calculations

533,8
533,8
533,8
533,8
533,8
533,9
533,9
533,9
534,0
534,0
534,0
534,0
534,0
534,0
534,0
534,0
534,0
534,1
534,1
534,1
534,1
534,2
534,2
534,2
534,2
534,2
534,2
534,2
534,2
534,3
534,2
534,1
534,1
534,1
534,2
534,2
534,2
534,3
534,3
534,3
534,3
534,3
534,4
534,4
534,4
534,4
534,4
534,5
534,5
534,5
534,5
534,5
534,5
534,5
534,5
534,5
534,5
534,6
534,6
534,7
534,8
534,9
535,0
535,0
535,0
534,9
534,9
534,9
535,0
535,1
535,1
535,1
535,1
535,1
535,1
535,0
535,0
535,1
535,1
535,1
535,2
535,2
535,2
535,2

536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,4
536,3
536,4
536,4
536,4
536,4
536,4
536,4
536,4
536,5
536,4
536,5
536,5
536,4
536,4
536,3
536,4
536,4
536,4
536,4
536,5
536,5
536,5
536,5
536,5
536,5
536,5
536,6
536,6
536,6
536,6
536,5
536,5
536,5
536,5
536,5
536,6
536,6
536,6
536,6
536,6
536,7
536,7
536,8
536,9
536,9
537,0
537,0
537,0
537,0
537,0
537,0
537,0
537,1
537,1
537,2
537,1
537,2
537,2
537,1
537,1
537,2
537,1
537,2
537,2
537,2
537,2

DATA 2023-05-02 EPA PI 20288 RUN 1 SINGLE BURN RATE

101,1
99,7
100,4
100,7
100,0
102,8
102,9
100,4
102,3
103,0
99,9
101,3
100,0
99,3
101,5
101,3
99,4
101,8
101,1
100,0
99,9
101,4
100,3
100,2
99,9
101,2
101,2
100,3
98,8
100,0
98,9
100,2
101,1
100,5
101,2
100,7
102,1
100,8
100,0
100,6
99,9
101,2
99,9
102,0
100,0
100,4
101,4
101,1
100,9
101,0
100,5
100,2
102,4
102,2
100,1
99,7
99,9
100,2
98,9
100,2
100,4
99,0
101,3

99,9
99,3
100,0
98,4
100,9
100,0
100,6
101,0
100,1
100,1

100,6

100,0
100,5

99,9

101,8
101,8
99,5
101,3
101,8
98,3
100,2
98,8
98,3
100,2
100,3

100,7

100,4

98,7
100,2

100,1
99,5
100,1
99,4
101,0
99,6
98,8
99,6
98,9
100,0
98,9
101,1
98,9
99,3
100,2
100,1
99,9
99,8
99,4

101,3
100,8

98,9

99,9

100,1

99,7

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,181
0,181
0,181
0,181
0,181
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,181
0,181
0,180
0,180
0,180
0,181
0,181
0,180
0,180
0,181
0,181
0,180
0,180
0,180
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180

0,180
0,181
0,181
0,181
0,181
0,181
0,180
0,181
0,181
0,180
0,180
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,180
0,180
0,181
0,181
0,180
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,180
0,180
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,180
0,180
0,180
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,181
0,181
0,180
0,180
0,181
0,180
0,181
0,180
0,180
0,180
0,180
0,181
0,180
0,180
0,181
0,181
0,180
0,180
0,180
0,180
0,181

0,240
0,244
0,242
0,241
0,243
0,236
0,236
0,241
0,237
0,236
0,243
0,240
0,243
0,244
0,239
0,239
0,244
0,238
0,240
0,242
0,242
0,239
0,242
0,242
0,242
0,239
0,239
0,241
0,244
0,242
0,244
0,241
0,239
0,241
0,239
0,240
0,237
0,240
0,242
0,240
0,242
0,239
0,242
0,237
0,242
0,241
0,239
0,239
0,239
0,239
0,240
0,241
0,236
0,237
0,241
0,242
0,242
0,241
0,244
0,241
0,240
0,244
0,238
0,242
0,242
0,243
0,241
0,245
0,239
0,241
0,239
0,239
0,241
0,241
0,243
0,241
0,242
0,239
0,239
0,238
0,241
0,240
0,241
0,239
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DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

Average Average Average Average Average
15,27| Inlet + Inlet + Inlet + 0,239
Outlet Outlet Outlet Average Average Average #1st Hr #1 #2
Tunnel Temp. Temp. Temp. 98,32 101,86 101,49| System 1st Hr| System 1 | System 2 SQRT
Velocity |Meter 1st Hl Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std. Vol.Std. Delta-P
PR1st hour PR1 PR2 Time
Ft/Sec Deg. R Deg. R Deg. R % % % (ft3) (ft3) (ft3) min (in H20)2
15,136 532,889 532,3 532,2 0,182 0,181 0,182 0 0,230
15,056 532,957 532,3 532,2 99,9 105,3 105,0 0,181 0,181 0,182 1 0,234
15,206 533,009 532,3 532,3 98,7 103,8 103,7 0,182 0,181 0,181 2 0,237
15,184 533,028 532,2 532,4 98,6 103,9 103,6 0,182 0,181 0,181 3 0,237
15,342 533,036 532,2 532,4 97,4 102,6 102,7 0,181 0,181 0,182 4 0,239
15,133 533,008 532,3 532,6 98,6 103,7 103,7 0,181 0,181 0,182 5 0,236
15,324 532,992 532,2 532,6 97,3 102,4 102,5 0,181 0,181 0,182 6 0,239
14,985 532,953 532,2 532,7 99,5 104,9 104,7 0,181 0,181 0,182 7 0,234
15,484 532,924 532,1 532,8 96,3 101,4 101,4 0,182 0,181 0,182 8 0,242
15,310 532,918 532,1 532,9 97,3 102,5 102,4 0,182 0,181 0,182 9 0,239
15,307 532,843 532,1 533,0 97,3 102,5 102,2 0,182 0,181 0,182 10 0,239
14,942 532,771 532,0 533,1 99,7 104,9 104,6 0,182 0,181 0,181 11 0,234
15,372 532,733 532,0 533,1 96,9 102,1 101,9 0,182 0,181 0,182 12 0,240
15,064 532,712 531,9 533,2 98,8 104,2 103,7 0,182 0,181 0,182 13 0,236
15,107 532,707 531,9 533,3 98,5 103,9 103,4 0,182 0,181 0,181 14 0,236
15,269 532,715 531,9 533,4 97,5 102,5 102,3 0,182 0,181 0,181 15 0,239
15,229 532,742 531,9 533,5 97,6 103,0 102,5 0,182 0,181 0,181 16 0,238
15,220 532,784 532,0 533,7 97,8 103,1 102,5 0,182 0,181 0,181 17 0,238
15,064 532,823 532,1 533,9 98,8 104,1 103,6 0,182 0,181 0,181 18 0,236
15,368 532,893 532,1 534,0 96,7 102,0 101,6 0,181 0,181 0,181 19 0,240
15,107 532,939 532,2 534,2 98,5 103,8 103,3 0,182 0,181 0,181 20 0,236
15,358 532,975 532,3 534,3 96,8 102,0 101,7 0,182 0,181 0,181 21 0,240
15,109 533,050 532,4 534,5 98,5 103,8 103,5 0,182 0,181 0,181 22 0,236
15,035 533,108 532,4 534,6 98,9 104,2 103,8 0,182 0,181 0,181 23 0,235
15,117 533,145 532,5 534,8 98,3 103,6 103,1 0,181 0,181 0,181 24 0,236
15,233 533,193 532,6 534,9 97,6 102,8 102,5 0,181 0,181 0,181 25 0,238
14,965 533,204 532,6 535,0 99,3 104,6 104,3 0,181 0,181 0,181 26 0,234
15,032 533,227 532,7 535,2 98,8 104,1 103,5 0,181 0,181 0,181 27 0,235
14,986 533,260 532,7 535,3 99,2 104,3 103,9 0,182 0,181 0,181 28 0,234
15,053 533,301 532,8 535,4 98,8 104,1 103,5 0,182 0,181 0,181 29 0,235
15,435 533,348 532,9 535,5 96,4 101,6 101,3 0,181 0,181 0,181 30 0,241
15,139 533,391 533,0 535,6 98,3 103,6 102,9 0,182 0,181 0,181 31 0,237
14,731 533,419 533,1 535,7 100,9 106,0 105,8 0,181 0,181 0,181 32 0,230
14,911 533,467 533,1 535,8 99,8 105,3 104,7 0,181 0,181 0,181 33 0,233
14,884 533,498 533,2 535,9 100,0 105,3 104,7 0,181 0,181 0,181 34 0,233
15,151 533,510 533,3 536,0 98,3 103,5 103,2 0,181 0,181 0,181 35 0,237
15,156 533,534 533,4 536,1 98,3 103,4 103,0 0,181 0,181 0,181 36 0,237
14,992 533,573 533,4 536,2 99,5 104,6 104,0 0,181 0,181 0,181 37 0,234
15,099 533,611 533,4 536,3 98,8 104,1 103,9 0,181 0,181 0,181 38 0,236
15,403 533,638 533,4 536,3 96,9 102,0 101,4 0,181 0,181 0,181 39 0,240
15,103 533,686 533,4 536,4 98,9 104,0 103,7 0,181 0,181 0,181 40 0,236
15,320 533,734 533,5 536,5 97,6 102,6 102,0 0,181 0,181 0,181 41 0,239
15,100 533,797 533,5 536,5 99,0 104,1 103,6 0,181 0,181 0,180 42 0,236
15,026 533,841 533,6 536,6 99,4 104,7 104,1 0,181 0,181 0,181 43 0,234
15,144 533,876 533,6 536,7 98,5 103,7 103,1 0,181 0,181 0,180 44 0,236
15,342 533,924 533,7 536,7 97,3 102,4 101,9 0,181 0,181 0,180 45 0,239
15,114 533,972 533,8 536,8 98,8 103,9 103,6 0,181 0,180 0,181 46 0,236
15,179 533,990 533,8 536,8 98,5 103,6 102,8 0,181 0,180 0,180 47 0,237
15,193 534,006 533,9 536,9 98,4 103,7 103,1 0,181 0,181 0,180 48 0,237
15,089 534,019 533,9 536,9 99,1 104,2 103,7 0,181 0,180 0,180 49 0,235
15,053 534,028 533,8 537,0 99,2 104,6 103,8 0,181 0,181 0,180 50 0,235
15,151 534,052 533,8 537,0 98,6 103,9 102,9 0,181 0,181 0,180 51 0,236
15,424 534,087 533,8 537,0 96,8 101,8 101,6 0,181 0,181 0,180 52 0,241
15,044 534,110 533,8 537,1 99,3 104,4 104,0 0,181 0,180 0,181 53 0,235
15,176 534,130 533,9 537,2 98,3 103,6 102,9 0,181 0,180 0,180 54 0,237
15,274 534,093 533,8 537,2 97,7 102,9 102,3 0,181 0,181 0,180 55 0,238
15,362 534,075 533,9 537,2 97,0 102,3 101,4 0,181 0,181 0,180 56 0,240
15,345 534,044 533,9 537,2 97,3 102,6 101,9 0,181 0,181 0,180 57 0,239
15,414 534,003 533,8 537,2 96,9 102,1 101,6 0,181 0,181 0,181 58 0,240
15,073 533,994 533,8 537,2 98,9 104,1 103,8 0,181 0,181 0,181 59 0,235
15,324 533,787 533,8 537,2 0,0 102,6 101,9 0,000 0,181 0,181 60 0,239
15,405 533,585 533,9 537,2 0,0 102,1 101,6 0,000 0,181 0,181 61 0,240
15,317 533,516 533,9 537,2 0,0 102,9 102,0 0,000 0,181 0,181 62 0,239
15,340 533,494 534,0 537,2 0,0 102,6 102,1 0,000 0,181 0,181 63 0,239
14,974 533,490 534,1 537,1 0,0 104,7 104,1 0,000 0,181 0,181 64 0,234
15,330 533,483 534,2 537,0 0,0 102,4 102,1 0,000 0,180 0,181 65 0,239
15,570 533,478 534,2 537,0 0,0 101,1 100,6 0,000 0,181 0,181 66 0,243
15,305 533,504 534,2 536,9 0,0 102,6 102,2 0,000 0,181 0,181 67 0,239
15,462 533,514 534,3 537,0 0,0 101,6 101,2 0,000 0,181 0,181 68 0,241
15,435 533,546 534,3 536,9 0,0 101,8 101,4 0,000 0,181 0,181 69 0,241
15,262 533,567 534,3 536,9 0,0 102,9 102,4 0,000 0,181 0,181 70 0,238
15,403 533,603 534,4 536,8 0,0 102,0 101,1 0,000 0,181 0,180 71 0,240
15,332 533,619 534,4 536,9 0,0 102,4 102,1 0,000 0,181 0,180 72 0,239
15,492 533,641 534,5 536,8 0,0 101,0 100,9 0,000 0,180 0,181 73 0,242
15,062 533,656 534,5 536,8 0,0 103,9 103,8 0,000 0,180 0,181 74 0,235
15,444 533,671 534,5 536,8 0,0 101,6 100,9 0,000 0,180 0,181 75 0,241
15,122 533,669 534,5 536,8 0,0 103,6 103,1 0,000 0,181 0,181 76 0,236
15,277 533,691 534,5 536,8 0,0 102,2 101,6 0,000 0,180 0,180 77 0,239
15,367 533,700 534,6 536,8 0,0 101,6 101,2 0,000 0,180 0,180 78 0,240

Particulates Calculations
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15,267
15,387
15,386
15,132
15,281
15,342
15,363
15,466
15,428
15,262
15,443
15,485
15,256
15,483
15,221
15,081
15,343
15,363
15,398
15,045
15,330
15,326
15,350
15,321
15,345
15,032
15,199
15,339
15,472
15,295
15,400
15,224
15,142
15,389
15,394
15,175
15,251
15,197
15,293
15,223
15,264
15,314
15,280
15,190
15,475
15,419
15,417
15,417
15,307
15,348
15,417
15,412
15,119
15,370
15,410
15,334
15,377
15,299
15,266
15,303
15,358
15,331
15,420
15,484
15,259
15,328
15,353
15,390
15,485
15,231
15,225
15,506
15,440
15,275
15,347
15,376
15,308
15,521
15,270
15,145
15,428
15,469
15,334
15,141
15,341

533,731
533,717
533,747
533,757
533,781
533,789
533,805
533,804
533,823
533,835
533,843
533,846
533,850
533,849
533,853
533,860
533,859
533,893
533,895
533,912
533,918
533,948
533,956
533,979
533,966
533,952
533,973
533,955
533,967
533,961
533,969
533,942
533,922
533,917
533,914
533,937
533,932
533,928
533,883
533,855
533,781
533,689
533,609
533,519
533,457
533,385
533,309
533,236
533,235
533,232
533,234
533,239
533,213
533,206
533,221
533,259
533,330
533,374
533,427
533,478
533,516
533,537
533,588
533,636
533,601
533,566
533,510
533,454
533,399
533,325
533,291
533,252
533,220
533,228
533,216
533,188
533,146
533,171
533,208
533,258
533,312
533,363
533,422
533,480
460,000

Particulates Calculations

534,6
534,6
534,6
534,6
534,7
534,7
534,7
534,8
534,8
534,8
534,8
534,9
534,9
534,9
534,9
535,0
535,0
535,0
535,0
535,0
535,0
535,1
535,1
535,1
535,2
535,2
535,2
535,2
535,3
535,3
535,3
535,3
535,2
535,2
535,3
535,3
535,3
535,3
535,3
535,2
535,2
535,1
535,0
534,9
534,9
534,8
534,8
534,7
534,7
534,7
534,7
534,7
534,7
534,7
534,7
534,7
534,9
534,9
535,0
535,0
535,1
535,1
535,2
535,3
535,3
535,1
535,0
534,9
534,9
534,8
534,8
534,8
534,8
534,8
534,9
534,8
534,7
534,7
534,7
534,8
534,9
535,0
535,1
535,1
535,3

536,9
536,9
536,9
536,9
536,9
536,9
537,0
537,0
537,0
537,0
537,0
537,1
537,0
537,1
537,1
537,1
537,1
537,1
537,1
537,1
537,1
537,1
537,1
537,2
537,2
537,2
537,2
537,3
537,3
537,3
537,3
537,3
537,3
537,3
537,3
537,3
537,4
537,4
537,3
537,3
537,2
537,1
537,1
537,0
536,9
536,9
536,9
536,8
536,8
536,8
536,8
536,8
536,8
536,7
536,7
536,8
536,9
536,9
537,0
537,0
537,0
537,1
537,1
537,2
537,2
537,1
537,1
537,0
537,0
536,9
536,9
536,9
536,9
536,9
536,9
536,9
536,8
536,8
536,8
536,9
536,9
537,0
537,1
537,2
537,3

DATA 2023-05-03 EPA PI 20288 RUN 2 SINGLE BURN RATE

102,1
101,4
101,5
103,1
101,9
101,7
101,2
100,7
100,8
101,7
100,7
100,4
101,7
100,1
101,9
102,5
100,9
100,9
100,5
102,8
100,8
100,8
100,7
100,9
100,7
102,8
101,5
100,5
99,8

100,9
100,1
101,3
101,9
100,1
100,3
101,4
101,1
101,3
100,8
101,2
100,9
100,6
100,8
101,2
99,3

99,6

99,9

99,7

100,6
100,4
99,9

100,0
101,9
100,1
99,9

100,2
99,9

100,4
100,7
100,5
99,7

100,0

100,1

100,6
100,8

99,3
100,3
99,9

100,2
98,7
100,2
101,1
99,3
98,8
99,8
100,8
99,5

101,8
101,1
101,0
102,8
101,4
101,2
100,8
100,3
100,4
101,7
100,3
99,9

101,3
100,1
101,5
102,3
100,7
100,8
100,2
102,7
100,5
100,6
100,3
100,6
100,3
102,5
101,1
100,4
99,6

100,6
99,9

101,0
101,4
99,7

99,6

101,1
100,8
100,8
100,3
100,8
100,5
100,1
100,3
100,9
99,1

99,7

99,5

99,6

100,3

101,6

100,2
100,2

99,2
100,0

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,180
0,180
0,181
0,181
0,180
0,181
0,181
0,180
0,180
0,180
0,180
0,181
0,181
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,180
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,180
0,181
0,180
0,180
0,180
0,180
0,180
0,181
0,181
0,180
0,180
0,181
0,181
0,181
0,180
0,180
0,181
0,180
0,180
0,180
0,180

0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,180
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,180
0,180
0,181
0,181
0,180
0,181
0,181
0,181
0,180
0,180
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181

0,239
0,241
0,241
0,237
0,239
0,240
0,241
0,242
0,242
0,239
0,242
0,243
0,239
0,243
0,239
0,237
0,241
0,241
0,242
0,236
0,241
0,241
0,241
0,241
0,241
0,236
0,239
0,241
0,243
0,241
0,242
0,240
0,238
0,242
0,242
0,239
0,240
0,239
0,241
0,240
0,240
0,241
0,241
0,239
0,244
0,243
0,243
0,243
0,241
0,242
0,243
0,243
0,238
0,242
0,243
0,242
0,243
0,241
0,241
0,241
0,242
0,242
0,243
0,244
0,241
0,242
0,242
0,243
0,244
0,240
0,240
0,245
0,244
0,241
0,242
0,243
0,242
0,245
0,241
0,239
0,244
0,244
0,242
0,239
0,242
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St-Jean-sur-Richelieu, revl June 25" 2024 Client: Spartherm
Project: P1-20288 Model: Spartherm L800

APPENDIX 3: Calibration data
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TEST DATA PACKAGE

CLIENT Spartherm PROJECT NUMBER | PI-20288
PRODUCT Wood heater SAMPLE ID# Ql-20445
MODEL L 800
STANDARDS EPA, Method 28R, ASTME2515-11, single burn rate
TEST EQUIPMENT
ITEM EQUIPMENT TYPE MANUFACT | EQUIPMENT | CALIBRATION COMPLIES WITH
URER # DUE DATE STANDARD
REQUIREMENTS
1 Digital Manometer Dwyer EM-006 2023 May Y
2 Digital Manometer Dwyer EM-249 2023 May Y
3 Data acquisition System Keithley EM-147 2023 May Y
4 analytical scale 200gr. Ohaus EM-051 2023 April Y
5 Weight 2kg N/A EM-090 2027 MARS Y
6 Pitot tube Dwyer EM-296 Verif. before use Y
7 Scale 0-1000Ibs Rough Deck Rice lake EM-114/ 2024 January Y
EM-137
8 Gas analyzer Siemen’s EM-118 Verification Y
before use
9 Vacuum gauge Dwyer EM-126 2023 May Y
10 Vacuum gauge Dwyer EM-127 2023 May Y
11 Calibration weight 100mg Troemer EM-335 2027-March y
12 Calibration weight 200g Troemer EM-129 2027 March Y
13 Temperature humidity meter Fluke EM-136 2023 May Y
14 Digital manometer Dwyer EM 313 2023 May Y
15 Measuring tape Stanley EM-224 2023May Y
16 Chronometer Extech EM-175 2023 December Y
17 Dry gas meter Shinagawa EM-178 2023 July Y
18 Dry gas meter Shinagawa EM-179 2023 July Y
19 Dry gas meter Shinagawa EM-318 2023 July Y
20 Dry gas meter Am. meter EM-130 2023 July Y
21 Calibration gas Praxair EM-336 2030 Y
22 Calibration gas Praxair EM-338 2030 Y
23 Thermometer Fluke EM-001 2023 May Y
24 20 ch. card Thermocouple Keithley EM-015 2023 may Y
25 20 ch. card Thermocouple Keithley EM-154 2023 may Y
26 Barometer Control EM 333 2024 january y
company
27 Hot wire testo EM 332 2024 January Y
28 Weight 10kg N/A EM-205 2026 MARS Y
29 Calibration block Delmhorst EM-334 2024 January Y
30 Vacuum gauge Dwyer EM-340 2024 january y
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Instrumentation

SainteLaurent..

Certified ISQ 17025

MIC-CRNIC

FrrerrTTITTT
CLAS 2010-02 T NCeB

CALIBRATION CERTIFICATE

LAB

o

LAB
AcoréBtd CON |,

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

CE-EM-001 2022-05-10

Company: Services Polytests Inc Service-;rocedure: 4IN9105
Address: 695 B rue Gaudette Required Accuracy: +\-2.0°C
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) 365

: ___ INSTRUMENT SPECIFICATIO!
Instrument Type: Indicator Input Type: Temp
Manufacturer: Fluke Output Type: Digitale
Model #: 52-11 Measurement Type: |Temperature
Serial #: 90630037 Range: Divers
Location: N.A. Version:

i - RS SPECIFICATION
Calibrator: Fluke 744 Certification #: 2022003082
Serial #: 8180008 Certification Date: 2022-04-12
Certified by: Alpha Controls Next Certification: 2023-04-12
Comments:

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

5F09105 Version 1
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Instrumentation

' Sainte.Laurent..

(Québec), JON 1M0
Phone: (450) 473-6169
Fax: (450) 473-5207

N St-Joseph du lac
G,
N~

SCLALLE?M } 80 rue de la montagne
i
|

| s ge . Email: inst.st-laurent@videotron.ca
Certified ISO 17025 MC-CNIC oo e
CLAS 2010-02 N°BBE

CALIBRATION CERTIFICATE

Entry Source Given Value After Calib
Value
Conformity Comment
777777777777777 00°C|] | 0.0°C - 0.1°C +0.1°C 0.1°C +/-2.0°C 0.2°C
Compliant | T1 typéJ ----------------------------------------------------------------------------------------------------------------------
............. 125.0°Cf . [1250°C| 1284°C| +0.1°C 125.1 °C| _H-20°C 0.2°C
Compliant [ T1typed
200G 2500°C| 2501°C| _t01°Ccf 2501°C| H-20°C| 0.2°C.
Compliant [T1typed
Lsnsoete) L 375.0°C| 378A°C|  +0.1°C 375.1 °C| +-20°C 0.2°C
Compliant [ T1typed
,,,,,,,,,,,,, s00°c| [s00°c|  sootcc|  soace] sootcc]  +20°Cc] o2°C
Compliant | T1 typed
_________________________________________________ | G A T i A
________________ 0o0°cy ....o0orc| o02°C|  +02°C|  02°C| +-2°C|  02°C
Compliant | T2 typeJ
125.0 °C 125.0°C 125.1°C +0.1°C 1251°C _____________ +:'—2°C _____________ 0.2°C
"""""" Compliant| T2typed
2800°C 2500°C| . 2501°c]  +ot°c] 2501°C| #H-20°C| 0.2°C.
Compliant | T2 typeJ '
............. 875.0°C) ... 8780°C| %78 °C) #0A°C|  378A°C)  #-20°C|  02°C
Compliant | T2 typeJ
; 5000 °C 900.0°C| . 9001 °C| . *0ACC| 500.1°C| ... H-20°C| 0.2°C.
""""""" Compliant | T2 typeJ
0.0°C 0.0°C Le2re) o oxe2te) 02°C| ... H-20°C[ 0.3°C.
"""""" Compliant | T1 typek
J250°C) o 12s.0°C| 1282°C|  #02°C| 1262°c] +-20°C| 03°C.
"""""" Compliant | T1 typek
2500 °C |2500°c] aso.1°cl wodce] 250.1°C] _+-20°C] 0.3°C,
"""""" Compliant | T1 typeK
_srsoc|  larsecc|  srstcc|  sotcc| 375.1°C| H-20°C| 0.3°C.
Compliant | T1 typeK
o so0oce] L s000°c| soot°c|  +o1cc] soo°c|  +-20°C 0.3°C]
Compliant | T1 typeK
L00%C) 00°C) . o3-.c| _+03°%c| 03°C) .. H-20°C| 03°C|
----------- éompliant T2 typeK
............. 1250°C| . [1280°C|  1252°C|  +02°C|  1282°C|  +l-20°C|  03°C
Compliant | T2 typeK
_____________ 2500°C) .125800°C|  2802°C|  *0.2°C|  2502°C|  4-20°C|  03°C
Compliant | T2 typeK
375.0°C | 375.0 °C 375.2 °C +0.2 °C 3762°c| +-20°C| 0.3°C|
"""""" Compliant [ T2typek

Version 1
Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a writlen permission of Inst. St-Laurenl Inc.
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' aCCAfxreUM

. ‘ B0 rue de la montagne
Instrumentation hmidibe
[ 1 " Phone: (450) 473-6169
nt . La ure I"Itmc. * Fax| (450) 473-5207
Certified 1SO 17025 NIC-CIIC Nwmcm ! Email: inst.st-laurent@videotron.ca
CLAS 2010-02 N°B69 &

CALIBRATION CERTIFICATE

| CE-EM-001 2022-05-10

Entry Source Given Value Actual Value After Calib Uncertainty
Value
Conformity Comment
.seeofcl BODD L s s00.1°c|  +01°c|  soot1cc] - H-20°C1 10°C.
Compliant | T2 typeK
Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH

Comments:

i .
Callbratlon Date: 2022-05- 10 E Before After
Next Calibration: 2023-05-10 | Compliant: X X
Certificate Date: 2022-05-10 éNon Compllant | e

n Instrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer, The company's quality
system complies with the requirements of 1ISO 170255 :2017 and the standards used to perform the calibration is traceable to NRC and|/ or NIST.

1 Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.

 The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only to objects subject to calibration.

n |t is the customer's responsibility to ensure that calibrated equipment meets its intended use.

u The date format used in this certificate is: YYYY-NMM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the \
International System of Units (SI) or to standards acceptable according to ASCL, This e e

calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC), SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by |
accredited laboratories. Marco Miren - Technicien

G ZEE

5F09105 Version 1
Copyright of this certificate belongs 1o Inst. St-Laurent Inc. anid must be reproduced in full, unless a written permission of Inst. St-Laurent Inc,
Page 3of 3




i R e S

Company: S

Instrumentation

ainteLaurent.

Certified 150 17025

ARC-ChRC
FrTTTTTTTTTT
CLAS 2010-02

CALIBRATION CERTIFICATE

N°B69

$0C Acgredited | 80 rue de la montagne
| St-Joseph du lac
| (Québec), JON 1M0O
Phone: (450) 473-6169
Fax: (450) 473-5207
LAB Email: inst.st-laurent@videotron.ca
Aocréditd CON - |y

CE-EM-006 2022-05-10

ervices Polytests Inc

Service Procedure:

4IN9106

Address:

695 B rue Gaudette

Required Accuracy:

+1:0.25"H20

St-Jean-sur-Richelieu, Québec, J3B 757

Calibration Frequency:(days 365

; PECIFICATIO}
Instrument Type: Indicator Input Type: Pression
Manufacturer: Dwyer Output Type: Digitale
Model #: MsS-321-LCD Measurement Type: |Pressure
Serial #: E47U020014 Range: 0-0.5"H20
Location: Version:

Calibrator: Fluke Pression 20210:)8414
Serial #: 3330050 Certification Date: 2021-11-22
Certified by: Alpha Controls Next Certification: 2022-11-22
Comments:

Calibrator: Fluke 744 Certification #: 2022001379
Serial #: 8223003 Certification Date: 2022-02-18
Certified by: Alpha Controls Next Certification: 2022-05-18
Comments:

5F09106 Version 1

Copyright of this certificate belongs to Inst, St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 1 of 2



SCCALcAcSa(med 80 rue de la montagne

i St-Joseph du lac
Instrumentation G(V SRl
Phone: (450) 473-6169
dl nt ® La ure ntsnc. N\ ) By 815(0) plesins
Certified 1SO 17025 MC-ChIC roahB Email: inst.st-laurent@videotron.ca

ITTTTTTrTTTTl
CLAS 2010-02 N°669

CALIBRATION CERTIFICATE

CE-EM-006 2022-05-10

2 e

IR R i o e L . sl ) oF b N T b b bk kRN Vi R
Entry Source Given Value Actual Value | Deviation Error Aft\c;;lt"j:llhw Accuracy I Uncertainty

Conformity Comment

_______ 0.0000"H20|  0000"H20|  -0012"H20|  -0.012"H20|  -0.012"H20|  +-0.25"H20|  0.10"H20
Compliant | Verification of the indicator

,,,,,,, 02500"H20|  0250"H20|  0.237'H20|  -0.013'H20|  0237'H20|  +-0.25"H20[ _ 0.10"H20
Compliant | Verification of the indicator

,,,,,,, 05000"H20|  0500"H20|  0488'H20|  -0.012'H20|  0488'H20|  +-0.25"H20[  0.10"H20
Compliant | Verification of the indicator

_______ 0.7500"H20|  0750"H20|  0742"H20|  -0.008°H20|  0.742"'H20|  +\-0.25"H20| _ 0.10"H20
Compliant | Verification of the indicator

......10000"H20 | 1.000"H20]  0.989°H20| -0.011"H20| 0.989"H20|  +\-0.25°H20]  0.10"H20
Compliant | Verification of the indicator

0.0000 "H20 0.0000 V.DC. 0.0004 V.DC. +0.,0004 V.DC. 0.0004 V.DC. +\-0.25 V.DC. 0.5V.DC.

Compliant | Verification of the analogic output
0.2500 "H20 2.5000 V.DC. 2.3569 V.DC. -0.1431 V.DC. 2.3569 V.DC. +\-0.25 V.DC. I 0.5V.DC.

Compliant | Verification of the analogic output

_______ 0.5000"H20 |  5.0000Vv.DC.| 49466V.DC.| -00534VDC.| 49466 V.DC.| +-025V.DC.|  0.5V.DC.
Compliant | Verification of the analogic output
0.7500"H20|  7.5000Vv.DC.| 7.4342v.DC.| -00658V.DC.| 7.4342v.C.| +-025VvDC.|  05V.DC.

Compliant | Verification of the analogic output
1.0000"H20[ 100000 v.DC.| 9.8526 V.DC.| -0.1474V.DC.|  9.8526V.DC.| #-0.25V.DC.[  05V.DC.
Compliant | Verification of the analogic output

Environmental Conditions: Temperature:  N.A. Humidity:  N.A.
Comments:
 CALIBRATION DATE/ISSUANCE OF CERTIFICATE
'Calibration Date: 2022-05-10
Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: 1 20_2?_-05-'10 - Non Compliant:

1 [nstrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of 1ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

1 Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.

o The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement, Declision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only to objects subject to calibration.

1 It is the customer's responsibility to ensure that calibrated equipment meets its intended use,

o The date format used in this certificate is: YYYY-MM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of :
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the
International System of Units (SI) or 1o standards acceptable according to ASCL. This g

calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669, ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories. Marco Miron - Ti

Version 1

Zazﬁaage 20f2

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.



80 rue de la montagne
St-Joseph du lac
(Québec), JON 1MO
Phone: (450) 473-6169
1 Fax: (450) 473-5207

LAB

Instrumentation

) SainteLaurent..

ifi ¥ Email: inst.st-laurent@videotron.ca
Certified ISO 17025 NIC-CNIC posdBoon |, @
CLAS 2010-02 - NGE9

CALIBRATION CERTIFICATE

CERTIFICATE# | CE-EM-015/2 2022-11-21

Entry Source Given Value Actual Value | Deviation Error Aft\.;:;l(jglib Accuracy Uncertainty
Conformity Comment
,,,,,,,,,,,,, 6620°F|  6620°F|  e655°F[  +35°F[  6655°F]  +-40°F[  +-05°F
Compliant | ID. No 201 (Flue] en type "K" En Loop avec EM-015
. AB20°F|  A4820°F|  4816°F|  -04°F| 4816°F] hiio . UNLE SRR +-05°F
Compllant ID. No. 202 (Right) en type "K" En Loop avec EM-015
482.0 °F 482.0 °F 481.3 °F -0.7 °F 481.3 °F +/- 4.0 °F +/- 0.5 °F
"""""" Compliant | ID. No. 203 (Back) en type 'K" En Loop avec EM-015 ey
,,,,,,,,,,,,, 4820°F|  4820°F|  480.8°F|  -12°F|  4808°F|  +m40°F[  +-05°F
Compliant [ ID. No. 204 (Bottom) en type "K" En Loop avec EM-015
_____________ A5 0°F) ... RO °F| | - GB08TF| . | 12F| L ABQEYR  MRAO0CF| w08
Compliant | ID. No. 205 (Top) en type "K" En Loop avec EM-015
,,,,,,,,,,,,, 4820°F| 4820°F|  4805°F|  A5°F[  4805°F]  +-40°F]  +-05°F
Compliant | ID. No. 206 (Left) en type "K" En Loop avec EM-015
,,,,,,,,,,,,, 6620°F|  6620°F|  B624°F|  +04°F|  6624°F|  +-40°F[  +-05°F
Compliant | ID. No, 208 (Catalyst down) en type "K" En Loop avec EM-015
e ITOCF) TTO°F| 76.9°F| 0| 7e9cF[ 670 e il
Compliant | ID. No. 215 (DGM 1 In) en type "J" En Loop avec EM-015
e TTOCFL TIQ°F| . 768°F| 02°F]  768°F| . WA0TEl b ik e
Compliant | ID. No. 216 (DGM 1 Out) en type "J" En Loop avec EM-015
e TTOCR) 20— 768°F| 02°F) 788°F| H-40°F[ AL
Compliant | ID. No. 217 (DGM 2 In) en type "J" En Loop avec EM-015
S £ 21" L 58 IO TTO°F) 769°F| AR TSR *H-40°F| H0AE
Compliant | ID. No. 218 (DGM 2 Out) en type "J" En Loop avec EM-015
Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH
Comments:

| CALIBRATION DATE/ISSUANCE OF CERTIFICATE
Callbratlon Date: 2022-11-21
Next Calibration: 2023-05-21 Compliant: X X
Certificate Date: _ 2022 11 21 Non C9mp|lant 3 ]

m Instrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the reguirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

a Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.

n The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

o The results presented in this certificate relate only to objects subject to calibration.

a |t is the customer's responsibility to ensure that calibrated equipment meets its intended use.

1 The date format used in this certificate is: YYYY-MM-DD.

Version 1
Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst, St-Laurent Inc.
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s_trumentation

nteLaurent..

Certified 1ISO 17025

3, s O

MCCMC

CLAS 2010-02

Accredned
Aom‘:dr.n C(‘Nﬁi‘w

N°669

CALIBRATION CERTIFICATE

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

ATE# | CE-EM-015/2 2022-11-21

ALIBRATION SPECIFICATION

Company: Services Polytests Inc Service Procedure: 4IN9101

Address: 695 B rue Gaudette Required Accuracy: +\-4.0°F
St-Jean-sur-Richelieu, Québec, J3B 7S7 Calibration Frequency:(days) 181

e INSTRUMENT SPECIFICATION

Instrument Type: Recorder Input Type: Temp

Manufacturer: Keithley Output Type: Digitale

Model #: 7700 Measurement Type: | Temperature

Serial #: 1213648 Range: Divers

Location: N/A Version: Machine: N.A.

__ CALIBRATORS SPECIFICATION

Calibrator:

AMS Fluke 744

Certification #:

CE-8180008 2022-10-18

Serial #: 8180008 Certification Date: 2022-10-18
Certified by: Instrumentation st Laurent Next Certification: 2023-01-18
Comments:

Callbrator: TCN-22 Certification #: TCN-22
Serial #: TCN-22 Certification Date: 2022-10-09
Certified by: ISL Next Certification: 2023-01-07
Comments:

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

5F09101 Version 1

Page 1 of 3



Socﬁaedmeu 80 rue de la montagne

St-Joseph du lac
(Québec), JON 1MO
Phone: (450) 473-6169
Fax: (450) 473-5207

Instrumentation

SainteLaurent..

ifi S i Email: inst.st-laurent@videotron.ca
Certified 1SO 17025 ARC-CNIC atons: | 2
CLAS 2010-02 T Nees

CALIBRATION CERTIFICATE

CE-EM-015/2 2022-11-21

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the \1/ .
Internalional System of Units (Sl) or to standards acceptable according 1o ASCL. This W//""’

calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories, Marco Miren - Technicien

5F09101 Version 1

Copyright of this certificate belongs 1o Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.




Instrumentation

SainteLaurent..

| Certified ISO 17025

ARC CNIC

T
CLAS 2010-02

CALIBRATION CERTIFICATE

9

N°669

" scC Accredied |
LAB

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Accredité CON T

CE-EM-015 2022-05-11

Services Polytest

s Inc

Company:

Service Procedure:

B AR et

4IN9101

Address: 695 B rue Gaudette Required Accuracy: +\- 2°C
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) 365

i

ON

Instrument Type:

Input Type:

Recorder Temp
Manufacturer: Keithley Output Type: Digitale
Model #: 7700 Measurement Type: |Temperature
Serial #: 1213648 Range: Divers
Location: N/A Version:

i

Calibrator: Fluke 744 2022003082
Serial #: 8180008 Certification Date: 2022-04-12
Certified by: Alpha Controls Next Certification: 2023-04-12
Comments:

5F09101 Version 1

Copyright of this certificate belongs o Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 1 of 3



Instrumentation

Saint-Laurent..

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

NIC-CNIC

FrTriFTrreTT
CLAS 2010-02

CALIBRATION CERTIFICATE

Certified I1SO 17025

| CE-EM-015 2022-05-11

A o Y
Entry Source Given Value Actual Value | Deviation Error Aft\c;;lﬁglib Accuracy Uncertainty
Conformity Comment
____________ “1a00°@] - BeOL ) tAAR00 G e 00 G NN R0 G R
Compliant | Input#1TypeK
________________ oo*c) _.oocc| ____oo0°c| ___o0o0°cl 00°C|  #-20°C|  +-03°C
Compliant | Input#1TypeK
750.0 °C 750.0 °C 750.0 °C 0.0°C 750.0 °C +-2.0°C +/-0.3°C
"""""" Compliant | Input#{Typek
,,,,,,,,,,,,, t000°C| . 1000°C| 100.0°C|  00°C| _  1000°C|  #-20°C|  +-03°C
Compliant | Input#2 TypeK
_____________ 100.0°c| 1000°c]  to00°c| o0o°c|  1000°C|  #-20°C|  +-03°C
Compliant | Input#3 TypeK
_____________ 1000°c]  to00°c] 1000°c] oo°cc]  1000°c|]  #-20°C|  #-03°C
Compliant | Input#4 TypeK
_____________ 1000°c]  1000°c]  tooo°c]  oocc]  1o00°c]  #-20°C[  +-03°C
Compliant | Input#5TypeK
L 100Gl NN £ L] S 1000°c| the20°C| he08
Compliant | Input#6TypeK
_____________ 1000°c]  1000°c|  oo0°c|  oo°%c|  to00°c|  #-20°C[  +-03°C
Compliant | Input#7TypeK
_____________ 1000°c] 1000°c]  tooo0°c|  oocc|]  1o00cc|  #-20°C[  #-03°C
Compliant | Input#8TypeK
,,,,,,,,,,,,, 10008 - 100000 |0 B0 o s O0FGH . 0 ABODRGH . HeBDEGH | e S BBITG
Compliant | Input#9TypeK
100.0 °C 100.0 °C 100.0 °C 0.0°C 100.0 °C +-20°C +/-0.2°C
"""""" Compliant | Input#10Typed
............. 1000°c] o00°c]  toodcc] sorcc] toodcc]  w-20°C|  +-02°C
Compliant | Input#11Typed
100.0 °C 100.0 °C 100.1 °C +0.1 °C 100.1 °C +-2.0°C +/-0.2°C
"""""" Compliant | Input#12Typey
100.0 °C 100.0 °C 100.1 °C +0.1 °C 100.1 °C +\-2.0°C +/-0.2°C
 Compliant | Input#13 Type e
_.teeecc) 1000°C) ...1002°C|  *02°C| ¢ 1002°C| H-20°C[ +-02°C
Compliant | Input#14TypeJ
,,,,,,,,,,,,, 1000°c]  1000°c] 1001°c]  +o1°c]  100d°c]  w-20°C[  +-02°C
Compliant | Input#15 TypeJ
,,,,,,,,,,,,, 1000°c| 1000°c]  toe2°c]  +02°c]  1002°Cc]  #-20°C|  +-02°C
Compliant | Input#16TypeJ
_____________ to0.0°c|  to0o°c| o02cc|  +o2ec]  ov2cc|  #-20°C[  +-o02°C
Compliant | Input#17Typed
,,,,,,,,,,,,, 1000°C| . 1000°C| ___1002°C| _+02°C]  1002°C|  #\-20°C|  +-02°C
Compliant | Input#18TypeJ
Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 2 of 3



Instrumentation

SaintsLaurent..

MC CC
FrrrITrrreTel
CLAS 2010-02

| Certified 1ISO 17025

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Entry Source Given Value Aﬂ\?;lﬁ:"b Accuracy Uncertainty
Conformity Comment
_.teoocc| o 1000°C| 1002°C|  #02°C| 1002°C] - R0l +-0.2°C
Compliant | Input#19Typed
,,,,,,,,,,,,, 1000°C|  |1000°C| 1o01°c| +o1°c[  too1°c|]  #-20°C|  +-02°C
Compliant | Input#20Typed
__________ 12000mA|  12000mA|  12000mA|  0000mA|[  12000mA[ #-0100mA]  100mA
Compliant | Input#21
__________ 12000mA|  12000mA|  12000mA|  0000mA[  12000mA[ #-0100mA[  100mA
Compliant | Input#22
Environmental Conditions: Temperature: 21 °C Humidity: 42 %RH

Comments: Test évec EM-147

Calibration Date: Before After
Next Calibration: 2023-05-11 Compliant: X X
Certificate Date: 2022-05-11 Non Compliant:

u Instrumentation St, Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traczable to NRC and / or NIST.

n Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2,

a The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only o objects subject to calibration.

n |tis the customer's responsibility to ensure that calibrated equipment meets its intended use.

u The date format used in this certificate is: YYYY-MM-DD.

Marco Miron - Technicien

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the
International System of Units (SI) or to standards acceptable according to ASCL. This
calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories.

-~

L

J /7/7 —ZoZ T

5F09101 Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurenl Inc.
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Socﬁaedmeu 80 rue de la montagne

St-Joseph du lac
(Québec), JON 1MO
Phone: (450) 473-6169
Fax: (450) 473-5207

Instrumentation

SainteLaurent..

ifi S i Email: inst.st-laurent@videotron.ca
Certified 1SO 17025 ARC-CNIC atons: | 2
CLAS 2010-02 T Nees

CALIBRATION CERTIFICATE

CE-EM-015/2 2022-11-21

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the \1/ .
Internalional System of Units (Sl) or to standards acceptable according 1o ASCL. This W//""’

calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories, Marco Miren - Technicien

5F09101 Version 1

Copyright of this certificate belongs 1o Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.




Calibration Certificate ID '
CA0123-091-110322-ACC-USL T D
. o\\“‘:“:\;/"j'f';., . Accredited by the American Association

o b AT
Service Division for Laboratory Accreditation (A2LA)

e B

=

1900 Polaris Parkway :"':’ﬁ‘\‘ 1ACCRED|TED_§ CALIBRATICN CERT #1788.01
Columbus, OH 43240
1-800-METTLER

',

1SO 17025 Accredited
ANSI/NCSL Z540-1 Accredited

Accuracy Calibration Certificate

Customer
Company: Services Polytests
Address: _695-B Rue Gaudetie
City: Saint-Jean-Sur-Richelieu Contact: Danick Power
Zip / Postal: J3B7s7
State / Province: Quebec

Weighing Device

Manufacturer; Ohaus Instrument Type: Weighing Instrument
Model: AR2140 o AssetNumber: EM-051
Serial No.: _M3658329010091 ) __ Terminal Model: N/A
Building: N . Terminal Serial No.: _NIA
Floor: NIA Terminal Asset No.; N/A
Room: NIA
Max. Capacily__ [Readability (d)
0.0001 g
Procedure

Calibration Guideline: ASTM E898 - 20
METTLER TOLEDO Work Instruction: 30260953

This calibration certificate including procedures and uncertainty estimation also complies with EURAMET cg-18 v 4.0.
This calibration certificate contains measurements for As Found and As Left calibrations.
The sensitivity/span of the weighing instrument was adjusted before As Left calibration with an external weight.

Temperature Humidity Environmental conditions have been

As Found Start: 29.0 °C End: 29.0 °C Start: 40.0 % End: 40.0 % ; verified to ensure the accuracy of the
As Left Start: 20.0°C  End:20.0°C | Start:40.0%  End:40.0% | Calibration.

This certificate is issued in accordance with the conditions of accreditation granted by A2LA, which is based on ISO/EC 17025. A2LA
has assessed the measurement capability of the laboratory and its traceability to recognized national standards.

As Found Calibration Date: 03-11-2022 Authorized A2LA Signatory:
As Left Calibration Date: 03-11-2022 ]
Issue Date: 03-11-2022 Kamel Mohand Kaci
Requested Next Calibration Date: 31-05-2023
Software Versian: 1.23.0.347 ©METTLER TOLEDO Page 1 of 4
Report Version: 2.16.26 This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.




Calibration Certificate ID
CA0123-091-110322-ACC-USL

METTLER TOLEDO Service

Measurement Results
Repeatability

Test Load: 100 g

E As Found As Left
1 100.0014 g 100.0000 g
2 100.0012 g 99.9999 g
3 100.0012 g " 09.9999 g
4 100.0013 g 99.9999
5 100.0012 g 100.0000 g
TG 100.0012 g 100.0000 g
7 100.0012 g 99.9998 g
8 100.0013 g 100.0000 g
B 9 100.0013 g "‘99.9999 g
o m'.l‘é 100.0014 g QQ.QWQQQ g
gfj:;;f‘ 0.00008 g 0.00007 g

Eccentricity

| < As Found
® As Left

1 {Test Poing)

The "d" in the graph represents the readal':'ilily of the rangelinterval in which the
test was performed.

The results of this graph are based upon the absolute values of the differences
from the mean value.

Test Load: 100 g

] fotnog, LU 0d od
2 0.0000 g 0.0000 g
3 0.0000 g 0.0000 g
4 0.0000 g 0.0000 g
5 0.0000 g 0.0000 g Od 0d
et 0.0000 0.0000
Deviation : g : g As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Error of Indication
As Found

1 0.0000 g 0.0000 g 0.0000 g 0.17 mg

2 50.0000 g 50.0011 g 0.0011 g 0.29 mg

3 100.0000 g 100.0012 g 0.0012 g 047mg

4 150.0000 g 150,018 0.0018g 0.68 mg
5 200.0001g | 26"650“3“7 g 02 0.85mg

Software Version: 1.23.0.347

Report Version: 2.16.26

wrillen permission of the issuing calibration laboratory,

©METTLER TOLEDO

This is an original document and may not be partially reproduced without the




Calibration Certificate ID
CA0123-091-110322-ACC-USL

METTLER TOLEDO Scrvice

As Left
Reference Value Indication Error of Indication Expanded Uncertainty n
1 0.0000 g 0.0000 g 0.0000 g 15 mg 2 |
2 50.0000 g 50.0000 g 0.0000 g 0.19mg 2
3 100.0000 g 100.0000 g 0.0000 g 0.25 mg 2
4 150.0000 ¢ 149,9999 g -0.0001 g 0.34 mg 2
5 200.0001 g 199.9999 ¢ -0.0002 g 0.36 mg 2
4 e
%4 As Found
s ¢ Asleft
) -
E. Ly EPETIEST £
= 5
£ ’
B i e T 1 P . - For improved legibility of the graphics
E i @ L L 1 -I only increasing measurement points
5 are shown and measurement points
‘g close to zero are not displayed.
]
2 = -
4 50 100 150 200

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k - which can be larger than 2 according to ASTM E898 and EURAMET cg-18. The value of the measurand lies within the
assigned range of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.:

Certificate Number:

Remarks

350

220554739-1

Date of Issue: 15-02-2022

Calibration Due Date:

Bt .

Equivalent Mettler Toledo: AB204

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.0.347
Report Version: 2.16.26

© METTLER TOLEDO Page 3 of 4

This is an original document and may nol be partially reproduced without the

wrilten permmission of the issuing calibration laboratory.




Calibration Certificate ID

CA0123-091-110322-ACC-USL

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 4K

Linearization of Uncertainty Equation

As Found

*L 1] Ui = 0.18 mg + 0.0272 mg/g - R U = 0.16 mg + 0.00778 mg/g - R
To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the

measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As F_ourld As Left

0.0210 g 0.18 mg 0.86% 0.16 mg 0.76%
0.2100 g 0.19mg 0.088% 0.16 mg 0.077%
2.1000 g 0.24 mg 0.011% 0.18 mg 0.0084%
21.0000 g 0.75mg 0.0036% 0.32 mg 0.0015%
210.0000 g 5.9mg 0.0028% 1.8 mg 0.00085%
8 106 \%
o] g e
% a
e &
bt = g
2 g
= -
2 K]
&
§ @
25 50 78 106 BEoOT 0001 0.04 0.4 3 10 100 1004
Welghing Range [%} Reading {g]
As Found As Left
Software Version: 1.23.0.347 © METTLER TOLEDO Page 4 of 4

Report Version: 2.16.26

This is an original document and may nol be partially reproduced without the

writlen permission of lhe issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO S@g’ vV g ce

CA0123-091-110322-ACC-USL

Custom Tolerance Assessment

Custom Tolerance Assessment

Assessment done without considering measurement uncertainty,

One or more of the measurements from the attached calibration certificate were assessed against customer-defined tolerances.

As Found As Left
Overall X V4

Repeatability v
Eccentricity v
X

Error of Indication

A R NN

Measurement Results

Repeatability

Test Load: 100 g

1 100.0014 g 100.0000 g
2 100.0012g 99.9999 g
3 100.0012g 99.9999 g
4 100.0013g 99.9999 g
5 100.0012 g 10000009
6 100.0012 g 100.0000 g
e 11000012 g 99.9998 g
8 100.0013 g 100.0000 g
9 100.0013 g " 99,9999 g
""""" 10 100.0014 909999 g
S 0.00008 g 0.00007 g
" Tolerance 0.00010g 0000109
Software Version: 1.23.0.347 © METTLER TOLEDO Page 1 of 2
Report Version: 2.16.26 This is an original document and may not be partially repraduced without the

writlen permission of the issuing calibration laboratory.




Attachment to Calibration Certificate:
CA0123-091-110322-ACC-USL

Custom Tolerance Assessment

METTLER TOLEDO Service

Eccentricity
Test Load: 100 g
1 0.0000 g 0.0000 g
2 0.0000 g 0.0000 g
3 0.0000 g 0.0000g
4 0.0000 g 0.0000
5 | ooo00g 000009
g:ﬁ::;"n" 0.0000 g 0.0000 g
" Tolerance 00003g v 000039
Error of Indication
As Found
1 rioveie e vnen
1 0.0000g |  0.0000g 0.0000g 0.0001 g v
2 50.0000 g 50.0011 g 00011 | 0.0002 g X
3 100.0000 g 100.0012 g 000129 0.0004g P4
4 ' 150.0000 g 150.0018 g 0,008 g ~ ooo06g %
AsLeft '
1 0.0000 g 0.0000 g 0.0000 g ' 0.0001 g v
2 50,0000 5000009 0.0000 g © 0.0002g v
3 100.0000 g 100.0000 g 0.0000 g 00004 7
4 150,0000g 149.9999 g -0.0001 g  00006g
”“5 7"200.0001 g 199.9999 g - -0.0002 g 0.0004 g :/_

Software Version: 1.23.0.347

Report Version: 2.16.26

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

wrilten permission of the issuing calibration laboratory.
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S, ACCREDITATION
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JICMEA _
Ky [BEEME  sCC Scope Number 668

CALIBRATION CERTIFICATE

Clleﬁii ' ? Polftésté

Address : 3 695 B rue Gaudette

| | Saint-Jean-sur-Richelieu, QC
| J3B7S7

Technician:
Coutu, Daniel

SERVICE DESCRIPTION:

Maéé.es description : o a ASTME61T T
Precision class : ASTM 6

' Density : | 7.95g9/cm?
Identification (if unique) : | EM-090

;fé;iwcgblnc)lui‘iions : Temp °C: 2105

NOTES:

www.dispersion.ca 1.866.390.5066

| Certificate Number: | 157-77C603-223
| Calibration date : | 04-03-2022

i

rid £ L

David Llorens, Quality Manager

i

| Dateapproved: | 04-03-2022
Next Calibration : | 04-03-2027
CCN accreditation # : - 668

| CLAS Certification#:  2010-01

 KkPaPressure: | 1023 | Humidity: 494 |

éFor wéiéhtléalibfatioh. we use the ;)-focéd'ufe "Comp.aréiso'nV individuelle” PDL:OQ-MG—.bdi' and the procéd'ure
. "Détermination des incertitudes" PDL-09-MG-002. This certificate cannot be copied without written approval
. from Dispersion Laboratory. The results presented in these pages relate only to objects subjected to

- calibration.n

REMARKS:

| 0% e ras
ek



\\Q\\\_J//IC ACCREDITATION
fiacRRA 1S0 17026
P ™

4 RS SR 11 1 OL) U FEE soc Scope Number 668

Trust in every measure o - B s R
CALI BRATION C ERTI = | CATE S0 Charicae Cv‘v’ffwdﬁ.er',ifiin“'l‘;""?aéeggg'ﬁa;oé?

' Client : ' Polytests | Certificate Number: | 157.77C603-223

- Address : § 696 B rue Gaudette | CCN Accreditation # : | 668
| | Saint-Jean-sur-Richelieu, QC ; CLAS Certification # : 2010-01 ;
| J3B7ST7 ! Precision class : | ASTM 6 |
é  Calibration date : | 04-03-2022 ‘
i §
Mass ‘2kg . Follow-up date : | 04-03-2027
CALIBRATION RESULTS, CONVENTIONAL MASS:
| Nominal Mass ; Serial # ; Inventory # 2 Convenilnnal mass ; Conventlonal mass f Tolerance + (mg) Uncerlalntles + (mg) 5
——— - i .U S, - |
| 2kg : EM-090 | 2.0001384 kg ! 200 mg 20mg
i i i , 5
3 i ; i |
% ; é i |
i i { 2 ] |
| s ;
¥ H H i i
§ | |
% |
é |
z 5
: i i
{ s |
!
; i
H ‘ H é
; H
i i
{ i :
f |
i ; ; !
H H i
H H 4

page 2 of 5



% S O 17028
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RN R UL Ui MEEME 50e Scope Number 663
Trust in every measure

CALIBRATION CERTIFICATE 00 e e dsperson.ca  1.866.590.5066.

[ Client : | Polytests | Certificate Number : | 157770603223
Address : { 695 B rue Gaudette | CCN Accreditation # : | 668
1 Saint-Jean-sur-Richelieu, QC CLAS Certification # : 2010-01

i JOB7ST Precision class : ASTM B ]
Calibration date : 04-03-2022 s
Followupdate: |o4oz2027 |

(Mass: |2k

CALIBRATION RESULTS, CORRECTIONS:

S ——— ¢ { f i ! - i
Nominal Mass § Serlal# ; Inventory # : Conventional mass | Conventional mass . Tolerance + (mg) ¢ Uncertainties * (mg) {
; ] ! i
i

. Corrections : Corrections
! ! ! after adjustment i i
2kg | EM-090 | 138.4 mg i | 200 mg - 2.0mg

H H ]

i 1
i i 3
§ i

i

H § H i

H

i 2
i E {
é i 3 i
i 3 i {
i i i i
| H 3 i
H H H
i
i : i

i £
t H
{ i i
! i {
: i
E 4
: H
1
{ H
! i
: i i
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PSP D FRBORRS  1 :11.1 ",/,’:,"‘,\\\\‘ MCLMC  SCC Scope Number 668
‘Trust in every measure . -
CALI BRAT] ON CERTI F I CATE 9900 Chemin de la Cote-de-Liesse, Montréal, QC H8T 1A1
www.dispersion.ca 1.866.390.5066
BALANCES
The following balances are used for calibration purposes :
>5kgto25kg: Mettler Toledo XP32003L, SNR 1123271214, max. 32100 g, d = 0.005 g
>1kgto5kg Mettler Toledo PR5003, SNR 1115311634, max. 5100 g, d = 0.001 g
>300gto2kg: Mettler Toledo XP2004S, SNR B131185222, max. 2100 g, d = 0.1 mg
>100gto200g: Mettler Toledo AT201 SNR BA1115230146, max. 205 g, d = 0.01 mg
>5gto100g: Mettler Toledo AX106 SNR 1127063924, max. 111 g, d =1 ug
1mgto5g: Mettler UMX5, SNR 1121103055, max. 5.1 g, d = 0.1 ug

We are also using these balances in our automated procedure ;

>200gto1kg: Mettler Toledo AX1005 SNR 1127063210, max. 1109 g, d = 0.01 mg
>5gto100g: Mettler Toledo AX106 SNR 1120143015, max. 111 g,d =1 pug
1mgto5g: Mettler UMX5, SNR 1125140561, max. 5.1 g,d = 0.1 ug

Our balances are periodically verified, according fo our PDL-11-MG-001 control procedure.

UNCERTAINTIES:
The following uncertainties exist :

Uncertainty associated with the welighting process.

Uncertainty associated with air density.

Uncertainty associated with the measurement standard.

Uncertainty associated with the density of the mass being calibrated.

AN

The uncertainty of the weighing process includes long-term reproducibility.

Uncertainties specified in this report are expanded uncertainties representing a confidence level of
approximately 95% obtained by multiplying the combined standard uncertainty by a coverage factor of k = 2. For
more detailed information refer to the GUM (Guide to the Expression of Uncertainty in Measurement, 1995 Edition)

TRACEABILITY

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and their traceability to recognized national
measurement standards and to the International System of Units (SI). This certificate of calibration is issued in
accordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the
Standards Council of Canada (SCC). Neither the CLAS nor the SCC guarantees the accuracy of individual
calibration by accredited laboratories.

page 4 of 5
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® ACCRED!TATION
S 0O 1702 5
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e CANAUA ’Zﬁﬁf SSfhs  SCCScope Number 668
Trust in every measure

CALI BRATION C E RTI F I CATE 9900 Chemin de la Cote-de-Llesse Montréa! QC HB8T 1A1

www.dispersion.ca 1.866.390.5066

USED REFERENCES

Item I Serial # E Manufacturer § Callbratlon date s Due date t
! 300g Labo E 96-0888-50-2 § Denver Instrument Company % 01-10-2020 * 31-03-2022
i 1kg 1mg Labo MT-01 - Mettler Toledo ' 01-10-2020 ¢ 31-03-2022
| 2kg Labo | 96-0888-50-3 | Denver Instrument Company 014102020 | 31-03-2022 |
- 1kg Labo 96-088850-1 . Denver Instrument Company ! 01-10-2020 31-03-2022 |
' 5kg Labo 129009 | Mettler Toledo | 01102020 | 31-03-2022
. 10kg Labo - DIO0DG991 Dispersion 23-03-2021 i 31-03-2022
| 20kg Labo | 69976 | Mettler Toledo | 06102021 | 31-10-2022
. 1 mg-10kg | 4000028011 - Troemner { 15-10-2021 31-10-2022
(2kglabo  [129098 | MetlerToledo | 01102020 | 31032022 |
ENVIRONMENTAL CONDITIONS

Item . ? Serlal# % Manufacturer { Callbratlon date B Due date 7
THEDS | 107080 | Gontrol Company | ows2021 | ot032022 |

page 5 of 5




ID Certificat de Calibration
520501-041-011123-ACC-USI

Mettler-Toledo Inc.
Service Division

1900 Polaris Parkway
Columbus, OH 43240
1-800-METTLER

METTLER TOLEDO

‘\ﬁ\"“'l-‘,?

S 7, Accredited by the American Association
ey
3 A for Laboratory Accreditation (A2LA)

TN
"/"ﬁ\\:} @“cﬂé'ﬁen'?"é:é} CALIBRATION CERT #1902.01

1SO 17025 Registered
ANSI/NCSL Z540-1 Accredited

Certificat de Calibration de Précision

Accuracy Calibration Certificate
Client
Compagnie: _Services Polytests .
Adresse: _695-B Rue Gaudette i o
Ville: BaintJean-Su-Richgliey Contact: Danick FOWER | e
Zip/Code Postal: J3B787 - N
Etat/Province:

Weighing Device

e e

Type d'Instrument:
# Outil:

Weighing Instrument
EMA14EM1S7

Modéle Indicateur: _1Q+355

Terminal Serial No.: 164851

Manufacturier: :
Modéle: AXAHP-10K
No. Série: .£18385
Building: ND
Floor: 10—
Room: N/D

Terminal Asset No.; ND

Capacité Max
1 |

400 kg

Procedure

Lisibiité (d)

0.05 kg

Instruction de Calibration:

Instruction de travail METTLER TOLEDO:

peTMEdse-a
30260953

This calibration certificate including procedures and uncertair
Ce certificat de calibration contient des mesures pour la calib
puisque l'apparell n'a pas été modifié suite a la calibration Tel
aux résultats Tel que Trouvé.

The calibration was agreed with the user below the maximum

S S |
{ ;

Start: 20.0°C  End:220°C | th

ration Tel que Trouvé. Aucune calibration Tel que Laissé n'a été effectuée
que Trouvé. Par conséquent, les résultats Tel que Laissé correspondent

capacity of the balance.

nwvironmental conditions have been verified to ensure the accuracy of
e calibration,

This certificate is issued in accordance with the conditions offccredilation granted by A2LA, which is based on ISO/IEC 17025. A2LA

has assessed the measurement capability of the laboratory a

d its traceability to recognized national standards.

Authorized A2LA Signatory:

Stephane Poisson

Date calibration Tel que Trouvé: 11-01-2023

Date calibration Tel que Laissé: NO o
Date d'Emission: 11-01-2023 ~
Requested Next Calibration Date: 31-01-2024

2023-01- |f

Version Logicielle: 1.23.1.11
Version du Rapport: 2.16.30

Le document a ét

© METTLER TOLEDO

Page 1de 4

fourni par voie électronigue.




e 6.4 v S METTLER TOLEDO Service

Résultats de Mesure

Répétabilité

Charge de Test: 70 kg

_ Tel que Trouvé Tel que Lalssé 7 Tel que Trouvé

1 70.00 kg N/D 4 Tel que Laiss¢ 1 s_m;; de Tost)
2 70.00 kg N/D
e
3 70.00 kg N/D - P
4 70.00 kg N/D PN S L W
5 70.00 kg N/D PP ARV T TR Y :
wwwwwww Lo e ~7 7 5,
6 70.00 kg N/D i e A gaach TR )
P N
y ; : ; ; ; P . "
Ecart Type | 0.000 kg ND N A |

The "d" in the graph represents the readability of the rangefinterval in which the
est was performed.

The results of this graph are based upon the absolute values of the differences
from the mean value.

Excentricité

Charge de Test: 70 kg

m Tel que Trouvé Tel que Laissé 3 o 4
1 70.00 ki N/D
2 70.00 kg i ) ) N/D
3 70.05 kg i N/D
4 70.00 kg i N/D
5 69.95 kg NID_
I ; o 4 £
Déviation
| Maximale 0.05 4y A Tel que Trouvé

The "d" in the graph represents the readability of the rangefinterval in which
the test was performed.

Erreur d'indication

Tel que Trouvé

- Reference Value m Emreur d'indication Incertitude Elargie “

1 0 kg 0.00 kg 0.00 kg 0.029 kg
2 30 kg 30.00 kg 0.00kg 0.043 kg 2
A0 70kg 70.00 kg C000kg | 0.050 kg 2
4 100 kgm 10000 kg o AU.[SD k ] - - 0.059 kg 2
5 . 150kg |  149.95kg 005ky | 0075kg | 2
| 6 " 7 —raas | e - ; e et oo
Version Logicielle: 1.23.1.11 © METTLER TOLEDO Page 2 de 4

Version du Rapport: 2.16.30 Le document a été fourni par| voie électronique.




e o s METTLER TOLEDO Service

520501-041-011123-ACC-USI

© Tolque Trowe

® Tel que Laissé

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close 1o zero are not displayed.

P
PRy

Error of indication {kg]

150

Calibration Points [kg]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k - which can be larger than 2 according to ASTM E898 and EURAMET cg-18. The value of the measurand lies within the
assigned range of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

Tous les poids utilisés pour le contréle métrologique sont retragables aux étalons Nationaux et Internationaux. Les poids ont été calibrés et
certifiés par un laboratoire de calibration accrédité.
Jeu de Poids 1: OIML M1

Weight Set Number: BE1E | Date dEmission: 20-08-2022
Date de Calibration Due: _29-08-2023

# Certificat: M22-0188

Jeu de Poids 2: OIML M1

Weight Set Number: s Date d'Emission: 04-04-2022

# Certificat: 412974 | Datede Calibration Due: Bl
Remarques

N/D

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Version Logicielle: 1,23.1.11 © METTLER TOLEDO Page 3de 4

Version du Rapport: 2.16.30 Le document a éle fourni par voie électronigue.




pbsb i e 44 METTLER TOLEDO Service

520501-041-011123-ACC-USI

Incertitude de Mesure du dispositif de pesage en opération

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Coefficient de température pour I'évaluation de l'incertitude de mesure en opération: 10.0-108/K

Plage d'opération sur le site pour I'évaluation de l'incertitude de mesure en opération: 22K

Linéarisation de I'Equation d'Incertitude

1] o005kg | 150kg | Uy =419+ 0971 gkg -

Tel que Laigse

Tel que Trouvé

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Indication Net

Tel que Trouvé Tel que Lalssé

1.50 kg 0.042 kg 2.8% ) N/A ] N/A
15.00 kg 0.056 kg 0.37% N/A N/A
30.00 kg 0.070 kg 0.23% N/A N/A
75.00 kg 0.11 kg 0.15% N/A
§ 150.00 kg 0.19 kg 0.12% N/A N/A
o2 i e
g : 5 B
£ . ; £
25 &0 7% 100 £ § 10 by 1008
% of Weighing Range Plage de Pesage (kg}
Tel que Trouvé Tel que Laissé
Version Logicielle: 1.23.1.11 © METTLER TOLEDO Page 4de4d
Version du Rapport: 2.16.30 Le document a eété fourni par vole électronique.




Pigce jointe au Certificat de Calibration: METTLER TOLEDO Q ary 1A
520501-041-011123-ACC-USI il VILE
Handbook 44 Tolerance Assessment
Handbook 44 Tolerance Assessment(Entretien)
Assessment done without considering measurement uncertainty.
Les mesures du cerlificat de calibration joint ont été évaluées selon les tolérances définies par NIST HB44,
Tel que Trouvé Tel que Laissé
J " = Passed
Global N/D ¥ =Failed
Weighing Device
Max. Capacity Readability (d) Verification Scale Interval (e)
N 400 kg | 05 kg | 0.05 kg i
TR R e B B Tolerances according to NIST Handbook 44
Test Load
Tolérance
% o 0.00 kg 0.00 kg 0.0125kg |
: T ) T 05 k .00 kg
e 25.05 kg 100.00 kg
;o 100.05 kg 150.00 kg
| {3 Tel que Trouvé
i Ca&xa"ws\ Faals [kl ’ Tel QUB LaISSé
— Tolérance
Eccentricity and Repeatability
As Found
Tost Testload)" Tolorance Max. Error / Range Max. Error / Range m
Excentricité (Maximum Error) 0;10 kg 0.05 kg v B N/D ND
Excentricité (Plage) 0.1kg 0.10 kg v N/D ND
Bépé i te ) 0.1 kg 0.00 kg Vs NID_ B NID
Répétabilité (Plage) 0.10 kg 0.00 kg v N/D N/D
Max. Error: Maximum of the absolute values of the individual errors.
Range: Difference between largest and smallest measurement value.
Error of Indication
As Found As Left
Reference Value Tolérance ; .
Error of Indication m Error of Indication Result
1 Okg 0.05 kg 0.00 kg v ; N/D N/D
2 30 kg 0.10 kg 0.00 kg v | N/D ND
3  70kg 0.10 kg 0.00 kg V' E N/D N/D |
4 100 kg 0.10 kg e 0.00 kg v N/D N/D
5 150 kg 0.15 kg -0.05 kg W N/D N/D 1_
6 0 kg 0.05 kg 0.00 kg v N/D N/D i
Version Logicielle: 1.23.1.11 ©® METTLER TOLEDO Page 1 de 1

Version du Rapport: 2.16.30

Le document a ét

fourni par voie électronique.







Instrumentation

/ SainteLaurent..

Certified ISO 17025

MNIC-ChNIC

L e s e
CLAS 2010-02

CALIBRATION CERTIFICATE

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

| CE-EM-126 2022-05-10

ap g Y

Company: Services Polytests Inc Service Procedure: 4IN9106
Address: 695 B rue Gaudette Required Accuracy: +\-1"Hg
St-Jean-sur-Richelieu, Québec, J3B 7S7 Calibration Frequency:(days) |365

:

Instrument Type: Pressure Gauge Pression
Manufacturer: Dwyer Qutput Type: Digitale
Model #: DPG200 Measurement Type: |Pressure
Serial #: N.A. Range: 0-28"Hg
Location: N.A. Version:

sl et

SPECIFICATION

Calibrator: Crystal XP2i 300 Certification #: 2021008359
Serial #: 870437 Certification Date: 2021-11-15
Certified by: Alpha Controls Next Certification: 2022-11-15
Comments:

Calibrator: Fluke 744 Certification #: 2022003082
Serial #: 8180008 Certification Date: 2022-04-12
Certified by: Alpha Controls Next Certification: 2023-04-12

Comments:

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst, St-Laurent Inc.

5F09106 Version 1

Page 1 of 2



80 rue de la montagne

- LAB
Instrumentation @ Gugoedy, N0
- Phone: (450) 473-6169
al nt i La u rent.m \ ) Fax: (450) 473.5007 :
Certified 1SO 17025 ARG ChRC e . Email: inst.st-laurent@videotron.ca
CLAS 2010-02 —yeas

CALIBRATION CERTIFICATE

| CE-EM-126 2022-05-10

Entry Source Given Value After Calib
Value
Conformity Comment

_____________ 000'Ha| 0.00"Hg| _  000'Ha|  000'Hal _ 000'Ha| _ #-1'Hal _ 1'Ha
Compliant | Verification of the indicator

____________ 750'Hal  7s0tHg|  7eatWal  -014'Hal  7eatHa]  -ttHal  1'Hg)
Compliant | Verification of the indicator

__________ 4500"Hg|  15.00'Hg|  -1524'Wo|  -0.24'Ha]  -1524'Mg|  -1'Hel  1'Hg
Compliant | Verification of the indicator

,,,,,,,,,, 2250°Ha|  -2250'Hg|  -22.90'Wg|  -040'Hg|  -2290'Mg|  A-1'Ha|  1'Hg
Compliant | Verification of the indicator

,,,,,,,,,, 28.00"Ha|  -2800'Ha| _ -2851'Hal  -081'Ha|  -2851'Hg|  a-1'Ha|  1'Hg)
Compliant | Verification of the indicator o

............. 0.00"Hg | 10.0000 V.DC. | 10.0778 V.DC.| +0.0778V.DC.| 10.0778V.DC.| +-05V.DC.| 05V.DC.|
Compliant | Verification of the analogic output

.-750"Hg|  8.0000V.DC.|  8.0447V.DC.| +0.0447V.DC.| 80447V.DC.|  +-05V.DC.[  05V.DC.

Compliant | Verification of the analogic output

,,,,,,,,,, -15.00"Hg|  6.0000V.DC.| 6.0069 V.DC.| +0.0069V.DC.|  6.0069V.DC.|  #-05V.DC.[  05V.DC.
Compliant | Verification of the analogic output

.......... -22.50"Hg|  4.0000V.DC.| 3.9596 V.DC.| -0.0404V.DC.|  3.9596V.DC.[ +-05V.DC.|  0.5V.DC.
Compliant | Verification of the analogic output

.......... -2800"Hq25(_333VD(_)_ 24444VDC 'OOBBQVD624444VDC . #*-05VDC.|  05V.DC.
Compliant | Verification of the analogic output

Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH

Comments:

_ CALIBRATION DATE/ISSUANCE OF CERT

Calibration .Date: 2022-05-1 0

Next Calibration: 2023-05-10 Compliant: X X
f:enificate Date: 2022-05-10 Non Compliant:

o [nstrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is tracsable to NRC and / or NIST.

n Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2,

u The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only to objects subject to calibration.

n |tis the customer's responsibility to ensure that calibrated equipment meets its intended use.

n The date format used in this certificate is: YYYY-MM-DD.

Assessment Service Callbration Laboratory (ASCL) of the National Research Council of :
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the : 3 g

International System of Units (SI) or to standards acceptable according to ASCL. This
calibration cerlificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669, ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories, Marco Miron - Technicien

/@on 1

Page 2 of 2
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Copyright of this cerlificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.



nstrumentation

ainteLaurent..

Certified ISO 17025

" SCC Accrediied

LAB
m‘}m LAB
rerrrTeTTTTTT Accrédité CON ™
CLAS 2010-02 TTNT668

80 rue de la montagne

SttJoseph du lac

(Québec), JON tMO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Address:

695 B rue Gaudette

Required Accuracy:

- 1"Hg

St-Jean-sur-Richelieu, Québec, J3B 757

365

Calibration Frequency:(days)

S

Instrument Type Pressure Gauge Pression
Manufacturer: Dwyer Output Type: Digitale
Model #: DPG200 Measurement Type: |Pressure
Serial #: N.A. Range: 0-28"Hg
Location: N.A. Version:

RATORS SPECIFI

2 AR e al Tt
Calibrator: Fluke 744 Certification #: 2022003082
Serial #: 8180008 Certification Date: 2022-04-12
Certified by: Alpha Controls Next Certification: 2023-04-12
Comments:

Calibrator: Crystal XP2i 300 Certification #: 2021 008359
Serial #: 870437 Certification Date: 2021-11-15
Certified by: Alpha Controls Next Certification: 2022-11-15
Comments:

Copyright of this certificate belongs to Inst. St-Laurent Inc, and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

5F09106 Version 1

Page 1of 2



scx:Accéedned 80 rue de la montagne

- St-Joseph du lac
(\\ (Québec), JON 1MO
, Phone: (450) 473-6169
— Fax: (450) 473-5207
Email: inst.st-laurent@videotron.ca

Instrumentation

aint.Laurent..

Certified ISO 17025 MIC-CNAC ey |
CLAS 2010-02 TN°BBH

CALIBRATION CERTIFICATE

Entry Source Given Value Actual Value | Deviation Error ft&r“ﬁ:lib Accuracy Unceainty
Conformity Comment
_____________ 000'Ha] [0.00"Ha| __000"Ha| _ 0.00'Ha| _ 0.00"Ha| Mgl 1'Hg
Compliant | Verification of the indicator
,,,,,,,,,,,, 750'Ha|  -750"Mg|  -7s2'Wg|  -0.02'Mg|  -752'Mg|  +-1'Hgl  1'Hg
Compliant | Verification of the indicator
,,,,,,,,,, 4500"Ha|  15.00'Hg|  -15.03'Hg|  -0.03'Hg|  -1503"Hg|  +-1'Hg[  1'Hg
Compliant | Verification of the indicator
__________ 2250"Ha | -2250"Hg|  -2256"Ha|  -0.06'Wa|  -2256Ha|  +-1'Hg|  1'Ha]
Compliant | Verification of the indicator
__________ 2800"Ha|  -2800°Hg|  -2841°Ha|  -0.11'Wa|  -2811°Hg|  +-1'Hg|  1'Hal
Compliant | Verification of the indicator
_____________ 0.00"Hg| 10.0000v.DC.| 10.0236 v.DC.| +0.0236Vv.DC.| 100236V.DC.| +-05Vv.DC.[  05V.DC.
Compliant | Verification of the analogic output
.-7.50"Hg| 8.0000VDC.| 80275V.DC.| +0.0275VDC.| 80275V.DC.|  +-05V.DC.|  05V.DC.
Compliant | Verification of the analogic output
.......... '1500"HC‘SOOOOVDC 60185VDC +OO185VDCGU185VDC +\'05VDC 05VDC
Compliant | Verification of the analogic output
__________ 2250 "Hg |  4.0000V.DC.|  4.0002V.DC.| +0.0002V.DC.]  4.0002V.DC.] ~ +-05V.DC.| 0.5V.DC.
Compliant | Verification of the analogic output
..72800"Hg| 2.5333v.DC.| 25160V.DC.| -00173V.DC.| 25160V.DC.]  #-05V.DC.|  0.5V.DC.
Compliant | Verification of the analogic output
Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH
Comments:
_ CALIBRATION DATE/ISSUA} . OF
Calibration Date: Before After
Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: = 2022-05-10 Non Compliant: o

o |nstrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

o Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2,

o The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

n The results presented in this certificate relate only to objects subject to calibration.

u It is the customer's responsibility to ensure that calibrated equipment meets its intended use.

r The date format used in this certificate is: YYYY-MM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the
International System of Units (SI) or la standards acceptable according to ASCL. This sl g

calibration certificate is issued in agcordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC), SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories. Marco Miron - Technicien

Version 1

Sl 2072

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.



TRANSAT

L UANAUA
Trust in every measure

CALIBRATION CERTIFICATE

| Polytests
695 B rue Gaudette
| Saint-Jean-sur-Richelieu, QC
| J3B7S7

Address :

Technician:
Coutu, Daniel

SERVICE DESCRIPTION:
T ASTMERT .
ASTM 1

- 7.95g/cm?

| 1000026013

| Masses description :
Precision class :

. Density :

| Identification (if unique) :

' Test conditions :

[ TempeC: | 21.05

NOTES:

- CLAS Ceqification_#: -

e Presie: | 1023

\\&_\%},p ACCREDITATION
4 ¥ ISO 170256
L y >
e PIEENIE SCC Scope Number 668
9900 Chemin de la Cote-de-Liesse, Montréal, QC H8T 1A1
www.dispersion.ca 1,866.390.5066

- | 157770603221 |
| 04-03-2022 5

' Certificate Number :
Calibration date :

Easill: 4 dlemasis

David Llorens, Quality Manager

' Date approved : © 04-03-2022
| Next Calibration : | 04-03-2027
| CCN accreditation # : | 668

| 201001

| Humidiy: {494

' For weight calibration, we use the proceduré "Con%baraison individuelle" PDL-OQ-MG—OM and the‘procedure
| "Détermination des incertitudes" PDL-09-MG-002. This certificate cannot be copied without written approval
| from Dispersion Laboratory. The results presented in these pages relate only to objects subjected to

calibration.n

REMARKS:

page 1 of 5



® S,
SN, ACCREDITATION
BGcaRA ISO 17026
sl ™

R TR .Y ) o MSEMB 06 Scope Number 668
Trust in every measure

CALIBRATION CERTIFICATE e e st U8 3008006

" Client : FEontese:.. | Certificate Number: | 157-77C603-221 ‘
| Address : | 695 B rue Gaudette ! CCN Accreditation # : | 668 |
| | Saint-Jean-sur-Richelieu, QC | CLAS Certification #: | 2010-01
J3B7S7 . Precision class : { ASTM 1 E
&  Calibration date : | 04-03-2022
| Mass: | 200g .~ Followupdate: 04032027
CALIBRATION RESULTS, CONVENTIONAL MASS:
Nominal Mas;s E Serial # E Inventcr);i;. I8 g Conventional ﬁa.sé ;. ; Conventional mass § Toleran03$(mg) § Un.cartainﬁe.s:t (mg) 5
SRS SV i ] | afteradjustment | B j
| 200 g* | 1000026013 g EM-129 i 199.99954 g 199.99986 g § 0.50 mg | 0.10mg {
§ | i § g g
i i i | i
i i 3 ! | :
| | | | | | |
% i
{ ! | 3 i ? i
i | |
| | E 2 i E [
| f | é i
| | % = | |
| | | | | |
H i i i H g i
| % | | | z |
§ { i : i ;
| 3 E_ ; ; | |
; | { | |
| .% % % _s !
f | |
? | | 3‘ |
H | i §
s E | | 3 E |
| x | ' 3
| | | | |
{ : | | | !
| | E | | % |
_ : ;

*Applicable only for adjusted masses  **Falls outside of the specified class

page 2 of 5



" e, ACCREDITATION
"‘M"—‘

: 180 17026

im/—-____% i ™

SRR V1 T MEEME seC Scope Number 668
Trust in every measure -

CALIBRATION CERTIFICATE 00 eI 018 e isporsion ca  1866.980.6066

Client : [ Polytests | Certficate Number:  157.77C603221 |
' Address : 695 B rue Gaudette i CCN Accreditation # : | 668
| | Saint-Jean-sur-Richelieu, QC CLAS Certification # : f 2010-01 ;

% 138787 | Precision class : - ASTM 1 |
| { | Calibration date : 04-03-2022 '
[Mass: | 200g | Followupdate: | okos20r

CALIBRATION RESULTS, CORRECTIONS:

| Nominal Mass ! Serial # ; Inventory# 3 Convemlona! mass Conventlcnal mass % Tolerancei(mg) § Uncertainties  (mg) ¢
§ | Corrections ; Corrections | i
, R ! , % ; L LR — s
znch ; 1000026013 3 EM-120 ? 046 mg g -0.14 mg g 0.50 mg o 10 mg |
; ! i | i : |
i | 3 E P | %
! ! i ; ;
| | | | | é
i H H H
i i i E §
| E | 3 § §
; | é '
% | | | |
! { i | i
i i i i | i
| ; |
H ! E 3
5 ‘ |
x s | 3 s
] |
; i ; !
| | % |
| | ;
* | i ; 5 i
: | * :
| | |
s % |
§ i. i i
i l i
i ; ! | i
é
i e | | § 2

*Applicable only for adjusted masses  **Falls outside of the specified class

page 3 of 5




® SN, ACCREDITATION
Aha=ls
U i

DR SO Y. 1 G MEEMS 506 scope Number 668
Trust in every measure - ) : )
CALI BRATI ON CERTI FICATE 9900 Chemin de la Cote-de-Liesse, Montréal, QC H8T 1A1
www.dispersion.ca 1.866.390.5066

BALANCES
The following balances are used for calibration purposes :

>5kgto25kg: Mettler Toledo XP32003L, SNR 1123271214, max. 32100 g, d =0.005 g

>1kgto5kg Mettler Toledo PR5003, SNR 1115311634, max. 5100 g, d = 0.001 g

>300gto2kg: Mettler Toledo XP2004S, SNR B131185222, max. 2100 g,d = 0.1 mg

>100gto200qg: Mettler Toledo AT201 SNR BA1115230146, max. 205 g, d = 0.01 mg

>5gto100g: Mettler Toledo AX106 SNR 1127063924, max. 111g,d =1 jg

1mgto5g: Mettler UMX5, SNR 1121103055, max. 5.1 g, d = 0.1 g
We are also using these balances in our automated procedure :

>200gto1kg: Mettler Toledo AX1005 SNR 1127063210, max. 1109 g, d = 0.01 mg

>5gto100g: Mettler Toledo AX106 SNR 1120143015, max. 111 g,d =1 ug

1mgto5g: Mettler UMX5, SNR 1125140561, max. 5.1 g,d = 0.1 ug

Our balances are periodically verified, according to our PDL-11-MG-001 control procedure.

UNCERTAINTIES:
The following uncertainties exist :

Uncertainty associated with the weighting process.

Uncertainty associated with air density.

Uncertainty associated with the measurement standard.

Uncertainty associated with the density of the mass being calibrated.

A L=

The uncertainty of the weighing process includes long-term reproducibility.

Uncertainties specified in this report are expanded uncertainties representing a confidence level of
approximately 95% obtained by multiplying the combined standard uncertainty by a coverage factor of k = 2. For
more detailed information refer to the GUM (Guide to the Expression of Uncertainty in Measurement, 1995 Edition)

TRACEABILITY

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and their traceability to recognized national
measurement standards and to the International System of Units (Sl). This certificate of calibration is issued in
accordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the
Standards Council of Canada (SCC). Neither the CLAS nor the SCC guarantees the accuracy of individual
calibration by accredited laboratories.

page 4 of 5



@ o, ACCREDITATION
SN }
e N ™

M; ‘s ::;}g :'f%":.‘?.\ JReeME  SCC Scope Number 668
CALIBRATION C ERTIFICATE 9900 Ghemin de 2 C\.:"\tl«?\.;dgl;;ng‘znhlzn‘riaéﬁggB%B;OéQ1

USED REFERENCES

Item B ; Serlal# % Manufacturer i § Callbratlon date _ § _ ‘Due qatf ;
3009 Labo i 96 0888- 50 2 ; Denver Instrument Company : 01-10-2020 E 31-03-2022
- 1kg-1mg Labo MT-01  Metiler Toledo . 01-10-2020 | 31-03-2022
| 2g Labo | 96-0888-50-3  Denver Instrument Company | 01102020 | 31-03-2022

1kg Labo 96-088850-1 Denver Instrument Company i 01-10-2020 { 31-03-2022 i
| 5kg Labo | 129099 | Mettler Toledo | 01102020 | 31-03-2022 |
. 10kg Labo DI000G991 . Dispersion 23-03-2021 i 31-03-2022
| 20kg Labo | 69976 | Mettler Toledo | 06102021 | 31-10-2022
" 1 mg-10kg - 4000028011 | Troemner I Asa0202y 0} S-dpz022
| Zkg Labo | 129088 | Metler Toledo | 01102020 | 3t0s2022 |
ENVIRONMENTAL CONDITIONS

tem Senal# ) | Manufacturer | Ccalibrationdate | Duedate |
Tﬁﬁqg“m N 107080 e L OO COmpany 5 04-03-2021 E _81-03- 2922

page 5 of 5




POBOC Avaecind
LAB

POLYCONTR®LS

MIC-CNIC P
"NTEGRATION « CALIBRATION ¢+ INSTRUMENTATION i ACome Of

T
CLAS 2009-02

CALIBRATION CERTIFICATE # 18410

Calibration date : 2023-01-04
Certificate issued : 2023-01-04

Services Polytests
695 B Gaudette street
St-Jean-sur-Richelieu, Québec, Canada
J3B 787

Calibration of
Positive displacement flow meter American Meter Company DTM-200A S/N : 99A274209

QUALITY PROGRAM CONFORMANCE

All calibrations are performed in accordance with Polycontrols Laboratory Quality Assurance Manual and conform to
ISO/IEC 17025: 2017, ISO 9001 — 2015 and/or other quality requirements defined in customers purchase descriptions.
The results are strictly valid for the device under test or calibration. If applicable, the decision rule is described in the
certificate.

TRACEABILITY

The traceability for flow standard to the National Institute of Standards and Technology, NIST, is maintained by Fluke
Corporation of Phoenix, Arizona and conform to ISO/IEC 17025, ANSI/NCSL Z540-1-1994, [SO-10012-1 and
MIL-STD 45662A.

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and traceability to the International System of
Units (SI) or to standards acceptable to the CLAS program. This certificate of calibration is issued in accordance with
the conditions of certification granted by CLAS and the conditions of accreditation granted by the Standards Council of
Canada (SCC). Neither CLAS nor SCC guarantee the accuracy of individual calibrations by accredited laboratories.

CALIBRATION OF MEASURING AND TEST EQUIPMENT

For calibration measurement capability, please refer to the Canadian Calibration Network web page at the National
Research Council of Canada. This laboratory is accredited by the Standards Council of Canada as part of the Calibration
Laboratory Assessment Service (CLAS) program and is listed at nrc.canada.ca.

This document forms part of the Certificate of Accreditation issued by the Standards Council of Canada (SCC). The
original version is available in the Directory of Accredited Laboratories on the SCC website at www.scc.ca.

CONDITION SUMMARY OF THE DEVICE UNDER TEST

Initial conditions In good condition

Work done Initial readings = Final readings, no adjustment. Calibration of the instrument
Results Final readings in tolerance

Remarks Calibration frequency every 6 months

Tolerance modified per end user request

Lie T Tl ) il

Louis-Philippe Tremblay Laboratory Manager
Metrologist

©2020 Polycontrols * This calibration document shall not be reproduced except in full, without written approval of Polycantrols inc.
3650, Matte blvd. (Unit A-1), Brossard (Quebec), Canada, J4Y 272
-y Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrols.com

Page I of 3




POLYCONTRGLS

SCC Actrowed
LAB

INTEGRATION » CALIBRATION *» INSTRUMENTATION m l *f‘-“Ll“'-ﬂg‘iC” i
CLAS 2009-02 -
Calibration certificate # 18410
Serial Number: 99A274209 Test stand: 3
Calibration Date: 2023-01-04 Procedure: POS-CAL-005
Instrument [D: EM-130 Decision rule: Method #1
Standard equipment used for final calibration
Description Model Serial # Traceability Due date
Fluke molbloc_30 slpm 3JE4-VCR-V-Q 2403 1500339201 2023-09-06
Fluke molbloc_100 slpm 2E2-S 380 1500341894 2023-10-19
Fluke molbox 1 Molbox 881 1500341962 2023-10-18
RTD Mist M22 2208101 2022003934 2023-05-16
Module 44.5 PSI avec Baro 163671 Module 30 160659 2022003929 2023-05-13
Final specifications of the device under test Calibration conditions
Gas Alir Gas Alir
Operation temperature Ambient temperature 23:21 %€
Inlet pressure Ambient pressure 1028.49 mbar
Outlet pressure Orientation Vertical
Reference temperature Seals Viton
Reference pressure Valve Viton
Range 0-200 ACFH )
Input/Output Signals -
Supply
Accuracy +2 %0.R,
Final readings
Test Device Measured values Calculated | Calculated | Acceptable | Uncertainty
Flow under test Pressure  Temperature Reference Reference Error Error k=2 TUR
ACFH ft? PSIA °C f* e ft? ft? ft2
40.8838 6.815 14.9289 22:25 6.886 6.805 0.010 0.136 0.023 >4
70.1979 11.720 14.9475 22.10 11.869 11.709 0.011 0.234 0.029 >4
161.6729 26,940 15.0586 22.01 27.468 26.889 0.051 0.538 0.066 >4

Page 2 of 3
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POLYCONTROLS

NTEGRATION

Calibration certificate # 18410

Test stand:
Procedure:

99A274209
2023-01-04
EM-130

Serial Number:

POS-CAL-005
Method #1

Calibration Date:
Instrument [D:

Decision rule:

Final results
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Flow of the device under test (ACFH)

~See the appendix for the guideline of decision rule
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Appendix for the decision rule

Method #1 Binary Statement for Simple Acceptance Rule

A binary decision rule exists when the result is limited to two choices: pass or fail. Considering that the acceptance limit equals the
tolerance limit, no guard band is applied. In other words: w = 0 and AL = TL. This method does not take uncertainty into account, and the
risk that the specified value is in tolerance or out of tolerance could be up to 50%.

Statements of conformity are reported as:

—

Rejection _ } U@ 95%

Interval
@  Measurement
Results
1
Tolerance
{ Limit
Acceptance
—_ Tolerance
[ﬂterval Interval P Flow

Measurement

Case 1 Case 2 Case 3 Case 4

T T . T

Graphical representation of a Binary Statement — Simple Acceptance

Case 1 — Below tolerance limit
Status: In tolerance
e The result is inside the acceptance interval. Uncertainty is not taken into account. Green.

Case 2 — Below tolerance limit, uncertainty overlapping tolerance limit
Status: In tolerance
e The result is inside the acceptance interval and the risk that the result is outside of the tolerance interval could be up to 50%.
Uncertainty is not taken into account. Green.

Case 3 — Greater than tolerance limit, uncertainty overlapping tolerance limit
Status: Out of tolerance
e  The result is inside the rejection interval and the risk that the result is inside the tolerance interval could be up to 50%.
Uncertainty is not taken into account. Red.

Case 4 — Greater than tolerance limit
Status: Out of tolerance
¢ The result is inside the rejection interval
Uncertainty is not taken into account. Red.

©Polycontrols — This calibration document shall not be reproduced except in full, without approval of Polycontrols inc
Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Quebec), Canada, 14Y 272
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrols.com

Appendix Page 1 of 1
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Instrumentation

ainte-Laurent..

Certified ISO 17025

MNIC-CRAIC

FETTTTTE T
CLAS 2010-02

" S0Chcacdies |
LAB

©

LAB
Accrédité CON- |,

 N°689

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

CALIBRATION CERTIFICATE

CE-EM-136 2022-05-25

Company: Services Polytests Inc

Service Procedure:

ISL-004

Address: 695 B rue Gaudette

Required Accuracy:

St-Jean-sur-Richelieu, Québec, J3B 757

Calibration Frequency:(days) |365

#-2°C +\-3%RH

ISTRUMENT SPECIFICATION

Instrument Type: Hygrometer Input Type:

Manufacturer: Fluke Output Type: Digitale

Model #: 971 Measurement Type: | Temp/Humidity
Serial #: 10610850 Range: 5-95%RH -20a60°C
Location: N.A., Version:

LR i

~ CALIBRATORS SPECIFICATION

A 25 i S s
Calibrator: Hygrometre 485B-1/RPM Certification #: 2022001936
Serial #: 035v4V Certification Date: 2022-03-11
Certified by: Alpha Controls Next Certification: 2023-03-11
Comments:

Version 1

Caopyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst, St-Laurent Inc.

Page 1 0of 2




socﬁ;he;mea 80 rue de la montagne

|
. ' St-Joseph du |
Instrumentation @\ . e
’ ‘ Phone: (450) 473-6169
|

ainteLaurent..
| Certified 1ISO 17025 ANIC-CANRC
CLAS 2010-02

Fax: (450) 473-5207 J
Email: inst.st-laurent@videotron.ca

; ( ION RESULTS :
Entry Source Given Value Actual Value Deviation Error Aft\?;lﬁglib Accuracy Uncertainty
Conformity Comment
,,,,,,,,,,,,,, a50°c| | 2s0°c|  2s1°c|  sot°c|  24°c|  #m20°C[  1.0°C
______________ 400°C| | 400°c|  403°c|  +03°c|  403°c|  #+-20°c|  10°C
300 %RH) 300%RH|  281%RH|  -1.9%RH| 281 %RH| #-3.0%RH|  =%RH
980 %RHY SSO%RH| 528 %RH|  -22%RH| 528 %RH|  +-30%RH| - %RH
___________ 750%RH|  750%RH|  738%RH|  -12%RH|  738%RH|  +-30%RH[ - %RH
Environmental Conditions: Temperature: 22 °C Humidity: 39 %RH
Comments:
Calibration Date: 2022-05-25 é
Next Calibration: 2023-05-25 | Compliant: X X
Cgrtificate Date: ) 2,022'05,'25 §an VC_:pAmprliarnt: 7 - B

n Instrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17026 :2017 and the standards used to perform the calibration is traczable to NRC and / or NIST.

o Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.

o The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only to objects subject to calibration.

a |t is the customer's responsibility to ensure that calibrated equipment meets its intended use.

u The date format used in this certificate is: YYYY-MM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the

International System of Units (SI) or to standards acceptable according to ASCL. This . :
calibration certificate is issued in accordance with the terms of ASCL certification and J L
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation - P !

number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories, Martin Langlais - Technicien

Version 1
Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Lauren: Inc.

Page 2 of 2



Instrumentation

' SainteLaurent..

Certified ISO 17025

G- CRIC

rrerrrTTTTTTTy
CLAS 2010-02

CALIBRATION CERTIFICATE

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

| CE-EM-147 2022-05-11

Company: Services Polytests Inc Service Procedure: 4IN9101
Address: 695 B rue; Gaudette Required Accuracy: +\-2.0C
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) 365

Instrument Type: Recorder Input Type: Divers
Manufacturer: Keithley Output Type: Digital
Model #: 2700 Measurement Type: |Temperature
Serial #: 1349443 Range: Divers
Location: N.A.i Version:

Calibrator: Fluke 744 Certification #: 2022003082
Serial #: 8180008 Certification Date: 2022-04-12
Certified by: AIphaEControIs Next Certification: 2023-04-12
Comments: '

5F09101 Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be repraduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 1 of 2



é&_&éd_n.e? 80 rue de la montagne
St-Joseph du lac

Instrumentation Shfisanidl e
Pheone: (450) 473-6169
\' ) Fax: (450) 473-5207

SainteLaurent..

Certified 1SO 17025 ARG OMNIC AR Email: inst.st-laurent@videotron.ca
ertifie s CLAS 2010-02 ——mﬁ%g R
CALIBRATION CERTIFICATE

CE-EM-147 2022-05-11

Entry Source Given Value Actual Value | Deviation Error After Calib Acctrac Uncertainty
Value y
Conformity Comment
________ EntrySource | GivenValue | ActualValue|  Deviation|  PostCalib|  Tolerance [ _Incertitude.

_________________________________________________ S Y U N FO—

Environmental Conditions: Temperature: 21°C Humidity: 42 %RH

Comments: Data Acquisition system Conforme

Les 2 slot de I'enregistreur ont été vérifié.

Calibration Date: 2022-05-11
Next Calibration: 2023-05-11 Compliant: X X
Certificate Date: 2022-05-11 Non Compliant: -

o [nstrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

o Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2,

n The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified,

H The results presented in this certificate relate only to objects subject to calibration.

o |t is the customer's responsibility to ensure that calibrated equipment meets its intended use.

H The date format used in this certificate is: YYYY-MM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of |
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the .
International System of Units (SI) or to standards acceptable according to ASCL. This |

calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669. ASCL and SCC does not guarantee tne accuracy of individual calibrations by
accredited laboratories. Marco Miron - Technicien

/@ oz

Version 1
Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 2 of 2



umentation

te-Laurent..

Certified 150 17025

Instr
dalin

ARC-ChNIC
rererTrTTerTTT)
CLAS 2010-02

S0C Accredited 80 rue de la montagne
St-Joseph du lac
(Québec), JON 1MO
Phone: (450) 473-6169
Fax: (450) 473-5207

Email: inst.st-laurenti@videotron.ca

LAB
Acerédité CON
N°B69

™

CALIBRATION CERTIFICATE

CE-EM-154/2 2022-11-21

GALIBRATION SPECIFICATIO!

Company:

Services Polytests Inc

Service Procedure: 4IN9101
Address: 696 B rue Gaudette Required Accuracy: +\-4.0°F
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) 181

.. - " ... . INSTRUMENT SPECIFICATION
Instrument Type: Recorder Input Type: Temp
Manufacturer: Keithley Output Type: Digitale
Model #: 7700 Measurement Type: |Temperature
Serial #: 1306774 Range: Divers
Location: N/A Version: Machine: N.A.
T ___ CALIBRATORS SPECIFICATION S
Calibrator: AMS Fluke 744 Certification #: CE-8180008 2022-10-18
Serial #: 8180008 Certification Date: 2022-10-18
Certified by: Instrumentation st Laurent Next Certification: 2023-01-18
Comments:
Calibrator: TCN-22 Certification #: TCN-22
Serial #: TCN-22 Certification Date: 2022-10-09
Certified by: ISL Next Certification: 2023-01-07
Comments:
5F09101  Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 10f 2




=3

CALIBRATION CERTIFICAT

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca
T

_ 50C i
strumentation G
nt.-Laurent.. O)
Certified 1SO 17025 Mc-chc AL -
CLAS 2010-02 TNCBBO

CERTIFICATE #

' CE-EM-154/2 2022-11-21

_ CALIBRATION RESULTS

Entry Source

Given Value

Actual Vatue Deviation Error Aft\elar Callb Accuracy Uncertainty
alue
Conformity Comment
SR - (11| M——— 85.0°F| 846°F|  -04°F]  sasF| bt A (RS #-05°F
Compliant | ID. No. 111 (Filtre 1) en type "T" En Loop avec EM-154
85.0 °F 85.0 °F 84.5 °F -0.5°F 84.5 °F +/- 4,0 °F +/-0.5 °F
"""""" Compliant | ID. No. 111-2_(Filtre 1) en type *T* En Loop avec EM-154 e
85.0 °F 85.0 °F 84.4 °F -0.6 °F 84.4 °F +/-4.0 °F +/-0.4 °F
"""""" Compliant | ID. No. 112 _(Filtre 2) en type "T" En Loop avec EM-154
_____________ 12560°F|  1250°F|  1246°F|  -04°F|  1246°F|  +-40°F]  +-04°F
Compliant | ID. No. 113 (Tunnel) en type "J" En Loop avec EM-154
e cnd BROE] TR T 700°F) 53 e il ISEE R S--  l AL ne He 0 T
Compliant | ID. No. 114 (Room) en type "J" En Loop avec EM-154
e TOOCF) 700°F ) 694°F|  06°F]  es4cF] H-40°F ] H-04°F
Compliant | ID. No. 116 (Analyzer gaz) en type "J" En Loop avec EM-154
Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH
Comments:
_ CALIBRATION [ FIC. b CALIBRATION CONFORMITY
Calibration Date: 2022-11-21 | Before
Next Calibration: 2023-05-21 ? Compliant: X X
Certificate Date: 2022-11-21 ?Non Comphant‘

= Instrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

u Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.
# The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only to objects subject to calibration.

# Itis the customer's responsibility to ensure that calibrated equipment meets its intended use.

u The date format used

Assessment Service Call

Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the
International System of Units (SI) or to standards acceptable according to ASCL. This
calibration certificate is issued in accardance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC), SCC accreditation
number; # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by

accredited laboratories.

in this certificate is: YYYY-MM-DD.

ibration Laboratory (ASCL) of the National Research Council of

o

Marco Miron - Technicien

ZOZZ’ \.l - 27‘/

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Version 1

Page 2 of 2




775(:(:%9&!5&‘177 BO'rue de la montagne
StlJoseph du lac

Instrumentation 5 T g
E , Phone: (450) 473-6169
Fax: (450) 473-5207

) SaintsLaurent..

Certified 1ISO 17025 AIC CRIC AB Email: inst.st-laurent@videotron.ca
e ey ot b
CALIBRATION CERTIFICATE

| CE-EM-154 2022-05-11

Company: Services Polytests Inc Service Procedure: 4IN9101
Address: 695 B rue Gaudette Required Accuracy: +-2°C
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) |365

T

5

Instrument Type: Recorder Input Type: Temp
Manufacturer: Keithley Output Type: Digitale
Model #: 7700 Measurement Type: |Temperature
Serial #: 1306774 Range: Divers '
Location: N/A Version:

RS SPECIFICATION

2

Calibrator: Fluke 744 Certification #: 2022003082
Serial #: 8180008 Certification Date: 2@22-04-1 2
Certified by: Alpha Controls Next Certification: 2023-04-12
Comments: '

5F09101 Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc,
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Instrumentation

ainteLaurent..

| Certified 1ISO 17025

MNIC-ChWIC
FTTTTTTTTTTT

CLAS 2010-02

LAB
Accrédits CON
N°68¢

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

™

CALIBRATION CERTIFICATE

| CE-EM-154 2022-05-11

CAL E:
Entry Source Given Value Actual Value | Deviation Error Aftsr Calik Accuracy Uncertainty
alue
Conformity Comment
-17.000 mV -17.000 mV -17.106 mV -0.106 mV -17.106 mV +/- 0.500 mV 0.1 mV
”””””” i s o - ST e T Ry 1 i Sort o i -1 M S LR A -
... 0000mvy 0000mV]  -0105mV| 0405mv|  -0108mv|  +-0500mv| 0.1mV,
Compliant | Input#1
__________ 20.000mV| ~ 20.000mV] 19897 mV|  -0103mV|  19.897mV] _ +/-0500mV| ____01mV
Compliant Im:)ut#1w
30.000 mV 30.000 mV 29.870 mV -0.130 mV 29.870 mV +/- 0.500 mV 0.1 mV
”””””” Compliant | Inputt2
,,,,,,,,,, s0000mv]  30000mv|  20870mv|  -0430mv]  20870mv]  +-o0s00mv]  01my]
Compliant | Input#3 Non-Conforme
_....5000VDC. | 5000V.DC.| 5.000V.DC.| 0.000VDC.| . 5.000V.0C.| +-0050v.DC.|  0.1V.DC.
Compliant | Input#4
__________ 30.000mv]  30.000mv| ~ 209647mv|  -0353mv|[  20647mv| +-0050mv|]  0.4mV.
Compliant | Inputis
30.000 mv 30.000mV]  29.642mV] - 0358 mV|[ 29.642mV | +-0050mV] | 0.1mv.
"""""" Compliant | Input#é
100.00 Ohms 100.00 Ohms 101.02 Ohms +1.02 Ohms 101.02 Ohms +/-0.10 Ohms [ +/- 0.051 Ohms
""" Non-Compliant | Input#? )
100.00 Ohms | 100,00 Ohms [ 101.00Ohms| +1.000hms | 101.00 Ohms |  +/-0.10 Ohms | +/- 0.051 Ohms
""" Non-Compliant | Input#§
100.00 Ohms |~ 100.00 Ohms | 101.00 Ohms| +1.00 Ohms|  101.00 Ohms| _+/-0.10 Ohms | +-0.051 Ohms_
""" Non-Compliant | Inputéd
_______ 100.00 Ohms |  100.00 Ohms [  100.90 Ohms|  +0.90 Ohms|  100.90 Ohms| +/-0.10 Ohms [ +/- 0.051 Ohms
Non-Compliant | Input#10
100.0°C 100.0°C 996°C| DA G i 99.6°C| - H-20°CL #-03°C]
"""""" Compliant | Input#11TypeT
100.0°C 1000°C) 996°C| . -04°C 996°c| H-20°CL +-0.3°C
"""""" Compliant | Input#12TypeT | . ]
_____________ 1000°c]  T1o00°c]  ee7ec|  +03°c]  eercc]  w.20°c|  +-02°C
Compliant | Input#13 TypeJ
............. 1000°C| | 1000°C| 897°C|  -03°C]  997°C|  #-20°C|  +-02°C
Compliant | Input#14TypeJ
100.0°C 1000°C| go9°c| o1°c] s09°C| #-20°C[  +-02°C.
”””””” Compliant | Input#15 TypeJ
,,,,,,,,,,,,, 1000°c]  [1000°c|  ee7ec|  -03°%c|  ear-c|  #-20°C|  +-02°C
Compliant | Input#16Typed
100.00 Ohms |~ 100.00 Ohms |  101.08 Ohms| +1.08Ohms| 101,08 Ohms|  +/-0.10 Ohms | +/- 0.051 Ohms |
" Non-Compliant | Input#17
_.....100.00 Ohms | 100.00 Ohms |  101.04 Ohms| +1.04 Ohms|  101.04 Ohms | +/-0.10 Ohms [ +- 0.051 Ohms |
Non-Compliant | Input#18

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Version 1

Page 2 of 3



80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0O

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Instrumentation

Saint.Laurent..

Certified 1SO 17025 NRC-CNIC
CLAS 2010-02

LAB
_ Acorédite CON ™

CALIBRATION CERTIFICATE

CE-EM-154 2022-05-11

After Calib
Value

Given Value Actual Value

Entry Source

Conformity Comment |
100.00 Ohms 100.00 Ohms 101.03 Ohms +0.02 OhmsJ 101.03 Ohms +/- 0.10 Ohms | +/- 0.051 Ohms

Non-Compliant | Input#19
100.00 Ohms 100.00 Ohms 100.99 Ohms

Non-Compliant | Input#20

,,,,,,,,,, 12000mA | 12.000mA|  12.001mA]  +0.001 mA
Compliant | Input#21
__________ 12000mA|  12000mA[ - |
Non-Compliant | Input#22 Fonctionne pas |
Environmental Conditions: Temperature: 21°C Humidity: 42 %RH
Comments: Test avec EM-147

_CALIB o _ CALIBRATION CONFORMIT
Calibration Date: 2022-05-11 Before

Next Calibration: 2023-05-11 Compliant: ' X X
Certificate Date: 2022-05-11 Non Compliant:

o |nstrumentation St. Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

u Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.

1 The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified,

u The results presented in this certificate relate only to objects subject to calibration.

u |t is the customer's responsibility to ensure that calibrated equipment meets its intended use.

1 The date format used in this cerlificate is: YYYY-MM-DD,

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the
International System of Units (S1) or to standards acceptable according to ASCL. This
calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number; # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by |
accredited laboratories. Marco Miron - Technicien

WA

5F09101 Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 3 of 3



POLYCONTROLS

INTEGRATION s CALIBRATION » INSTRUMENTATION

CALIBRATION CERTIFICATE # 18665

Calibration date : 2023-01-30
Certificate issued : 2023-01-30

MIC-CRIC
PETTTTTTTTTT
CLAS 2009-02

Services Polytests
695 B Gaudette street
St-Jean-sur-Richelieu, Québec, Canada
J3B 787

Calibration of
Shinigawa DCDa-2c¢ S/N : 23544

QUALITY PROGRAM CONFORMANCE

All calibrations are performed in accordance with Polycontrols Laboratory Quality Assurance Manual and conform to
ISO/IEC 17025: 2017, ISO 9001 — 2015 and/or other quality requirements defined in customers purchase descriptions.
The results are strictly valid for the device under test or calibration. If applicable, the decision rule is described in the
certificate.

TRACEABILITY

The traceability for flow standard to the National Institute of Standards and Technology, NIST, is maintained by Fluke
Corporation of Phoenix, Arizona and conform to ISO/IEC 17025, ANSI/NCSL 7540-1-1994, 1SO-10012-1 and
MIL-STD 45662A,

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and traceability to the International System of
Units (SI) or to standards acceptable to the CLAS program. This certificate of calibration is issued in accordance with
the conditions of certification granted by CLAS and the conditions of accreditation granted by the Standards Council of
Canada (SCC). Neither CLAS nor SCC guarantee the accuracy of individual calibrations by accredited laboratories.

CALIBRATION OF MEASURING AND TEST EQUIPMENT

For calibration measurement capability, please refer to the Canadian Calibration Network web page at the National
Research Council of Canada. This laboratory is accredited by the Standards Council of Canada as part of the Calibration
Laboratory Assessment Service (CLAS) program and is listed at nrc.canada.ca.

This document forms part of the Certificate of Accreditation issued by the Standards Council of Canada (SCC). The
ariginal version is available in the Directory of Accredited Laboratories on the SCC website at www.sce.ca.

CONDITION SUMMARY OF THE DEVICE UNDER TEST

Initial conditions In good condition
Work done Calibration of the instrument
Initial readings = Final readings, no adjustment
Results Final readings in tolerance with 0.98 as K-factor
Remarks Calibration frequency every 6 months
Device under test corrected = Display of the instrument * K factor of 0.98

BGziée Qcc

Bernard Poirier Laboratory Manager
Metrologist
©2020 Polycontrols * This calibration document shall not be reproduced except in full, without written approval of Polycontrols inc.

3650, Matte blvd. (Unit A-1), Brossard (Quebec), Canada, J4Y 222
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrols.com

Page | of 3
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POLYCONTROLS

MNC-CRIC

INTEGRATION = CALIBRATION » INSTRUMENTATION CLASZUU;:U'_’Z ‘“"'-"'?'-79” i
Calibration certificate # 18665
Serial Number: 23544 Test stand:
Calibration Date: 2023-01-30 Procedure: POS-CAL-005
Instrument 1D: EM-178 Decision rule: Method #3
Standard equipment used for final calibration
Description Model Serial # Traceability Due date
Fluke molbloc_30 slpm 3E4-VCR-V-Q 2403 1500339201 2023-09-06
Fluke molbox 1+ Molbox 1+ 755+ 1500336282 2023-07-21
RTD Mist M22 3061002 2022005164 2023-06-27
Module 44.5 PSI avec Baro 163671 Module 30 160659 2022003929 2023-05-13
Final specifications of the device under test Calibration conditions
Gas Air Gas Alir
Operation temperature Ambient temperature 22°C
Inlet pressure Ambient pressure 1022.63 mbar
Outlet pressure Orientation Horizontal
Reference temperature Seals Viton
Relerence pressure Valve
Range 10-2000 ALH
Input/Output Signals -
Supply
Accuracy +2 %0.R.
Final readings
Test Device Measured values Calculated | Caleulated | Acceptable | Uncertainty
Flow under test Pressure  Temperature Reference Reference Error Error k=2 TUR
ALH L PSIA 2¢ L L L L I,
404.8580 67.2770 14.846 20.83 67.9985 67.2463 0.0307 1.3449 0.2230 >4
1200.5958 200.1454 14.863 20.83 202.3481 199.8807 0.2647 3.9976 0.6627 >4
1850.7230 307.0144 14.882 20.83 311.8201 307.6383 -0.6239 6.1528 1.0200 >4
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Calibration certificate # 18665

Test stand:
Procedure:

23544

Serial Number:

POS-CAL-005
Method #3

2023-01-30

Calibration Date:
Instrument [D;

Decision rule:

-178

EM
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Flow of the device under test (ALH)
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See the appendix for the guideline of decision rule
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Appendix for the decision rule
Method #3 Non-binary Statement with Guard Band, uncertainty directly taken into account

This decision rule uses a guard band to define the acceptance and rejection interval. The acceptance limit is defined by the following
mathematical formula AL = TL - w and the rejection limit RL = TL + w, where w= U, The multiple r that is multiplied by the expanded
measurement uncertainty U can be defined following ILAC G8: 2019 table 1 section 5.2. The expanded measurement uncertainty U has a
95% coverage probability (k =2). Non-binary statement with guard band exists when the result is limited to four choices: pass, conditional
pass, conditional fail, and fail.

Statements of conformity are reported as:

Rejection } U@ 95%

Interval
@  Measurement
Results
¢ w e | Ol CMANCE
T | Limit
A s
¢W ! j o Flow
s : i Measurement
Acceptance
Limit (AL}
Acceptance Iervalle ol

= == Rejection Limil

Interval (RL)

v Case | Case 2 Case 3 Case 4

I I T T e R

Graphical representation of a Non-Binary Statement with a Guard Band

Case | — Below aceeptance timie A1
Status: In tolerance
e The result is inside the acceptance interval. However, assuming a normal distribution, the risk that the result is outside the
tolerance limit could be up to 2.5%. Uncertainty is directly taken into account, Green,

Case 2 — Below tolerance limit T1., greater than accepiance limit AL
Status: In tolerance-Conditional
*  The result is outside the acceptance interval but below tolerance limit. However, the observed value is inside the guard band w =
TL — AL and the status is conditional on the customer’s risk assessment. Uncertainty is directly taken into account. - -

Case 3 — Greater than tolerance limit, below refection limit R1.
Status. Out of tolerance-Conditional

e Leresult is greater than tolerance limit but outside the rejection interval. However, the observed value is inside the guard band w
=TL — RL and the status is conditional on the customer’s risk assessment. Uncertainty is directly taken into account, i

Case 4 — Greater than rejection fimit RIL
Status: Out of tolerance
o The result is inside the rejection interval. Uncertainty is directly taken into account. Red.

©@Polycontrols — This calibration document shall not be reproduced except in full, without approval of Polycontrols inc
Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Quebec), Canada, J4Y 27.2
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polvcontrols.com
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POLYCONTROLS

LAB
INTEGRATION ¢« CALIBRATION » INSTRUMENTATION L i s Bz Autusats CCh

MC-CC
CLAS 2009-02

CALIBRATION CERTIFICATE # 18668

Calibration date : 2023-01-30
Certificate issued : 2023-01-30

Services Polytests
695 B Gaudette street
St-Jean-sur-Richelieu, Québec, Canada
J3B 787

Calibration of
Shinigawa DCDa-2¢ S/N : 23543

QUALITY PROGRAM CONFORMANCE

All calibrations are performed in accordance with Polycontrols Laboratory Quality Assurance Manual and conform to
ISO/IEC 17025: 2017, ISO 9001 — 2015 and/or other quality requirements defined in customers purchase descriptions.
The results are strictly valid for the device under test or calibration. If applicable, the decision rule is deseribed in the
certificate.

TRACEABILITY

The traceability for flow standard to the National Institute of Standards and Technology, NIST, is maintained by Fluke
Corporation of Phoenix, Arizona and conform to ISO/IEC 17025, ANSI/NCSL Z540-1-1994, ISO-10012-1 and
MIL-STD 45662A.

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and traceability to the International System of
Units (SI) or to standards acceptable to the CLAS program. This certificate of calibration is issued in accordance with
the conditions of certification granted by CLAS and the conditions of accreditation granted by the Standards Council of
Canada (SCC). Neither CLAS nor SCC guarantee the accuracy of individual calibrations by accredited laboratories.

CALIBRATION OF MEASURING AND TEST EQUIPMENT

For calibration measurement capability, please refer to the Canadian Calibration Network web page at the National
Research Council of Canada. This laboratory is accredited by the Standards Council of Canada as part of the Calibration
Laboratory Assessment Service (CLAS) program and is listed at nrc.canada.ca.

This document forms part of the Certificate of Accreditation issued by the Standards Council of Canada (SCC). The
original version is available in the Directory of Accredited Laboratories on the SCC website at www.sce.ca.

CONDITION SUMMARY OF THE DEVICE UNDER TEST

Initial conditions In good condition
Work done Calibration of the instrument

Initial readings = Final readings, no adjustment
Results Final readings in tolerance with 0.98 as K-factor
Remarks Calibration frequency every 6 months

Device under test corrected = Display of the instrument * K factor of 0.98

B i Qcc

Bernard Poirier Laboratory Manager
Metrologist
©2020 Polycontrols * This calibration document shall not be reproduced except in full, without written approval of Polycontrols inc.
3650, Matte blvd. (Unit A-1), Brossard (Quebec), Canada, J4Y 272
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrols.com
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Calibration certificate # 18668
Serial Number: 23543 Test stand: 3
Calibration Date: 2023-01-30 Procedure: POS-CAL-005
Instrument 1D: EM-179 Decision rule: Method #3
Standard equipment used for final calibration
Description Model Serial # Traceability Due date
Fluke molbloc_30 slpm 3E4-VCR-V-Q 2403 1500339201 2023-09-06
Fluke molbox 1+ Molbox I+ 755+ 1500336282 2023-07-21
RTD Mist M22 3061002 2022005164 2023-06-27
Module 44.5 PSI avec Baro 163671 Module 30 160659 2022003929 2023-05-13
Final specifications of the device under test Calibration conditions
Gas Air Gas Alr
Operation temperature Ambient temperature 22°C
Inlet pressure Ambient pressure 1022.73 mbar
Outlet pressure Orientation Horizontal
Reference temperature Seals Viton
Reference pressure Valve
Range 10-2000 ALH
Input/Output Signals -
Supply
Accuracy +2 %0.R.
Final readings
Test Device Measured values Calculated | Calculated | Acceptable | Uncertainty
Flow under test Pressure  Temperature Reference Reference Error Error k=2 TUR
ALH L PSIA °C L L L L L
406.1634 67.4828 14.849 20.83 68.4495 67.6819 -0.199] 1.3536 0.2244 >4
1204.6977 200.6256 14.863 20.83 203.3279 200.8495 -0.2239 4.0170 0.6659 >4
1801.2122 298.5570 14.881 20.83 304.3107 300.2383 -1.6813 6.0048 0.9954 >4

Y. 6ot
2
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MC-CIRGC
PEETTTTTTTTTY
CLAS 2009-02

Calibration certificate # 18668

Test stand:
Procedure:

23543

Serial Number:

POS-CAL-003
Method #3

2023-01-30
EM-179

Calibration Date:
Instrument ID:

Decision rule:

Final results
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Flow of the device under test (ALH)

See the appendix for the guideline of decision rule
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Appendix for the decision rule
Method #3 Non-binary Statement with Guard Band, uncertainty directly taken into account

This decision rule uses a guard band to define the acceptance and rejection interval. The acceptance limit is defined by the following
mathematical formula AL = TL —w and the rejection limit RL = TL + w, where w = rU, The multiple r that is multiplied by the expanded
measurement uncertainty U can be defined following ILAC G8: 2019 table 1 section 5.2. The expanded measurement uncertainty U has a
95% coverage probability (k = 2). Non-binary statement with guard band exists when the result is limited to four choices: pass, conditional
pass, conditional fail, and fail.

Statements of conformity are reported as:

Rejection } U@ 95%

Interval

@  Measurement

Results
W e 'I‘f}l erance
T | Limit
A
¢W | J. o= = flow
= ; R i 3 ; : - Measurement

Aceeptance
Limit (AL)
Intervalle de la
N Tolérance = = Rejection Limit

(RL)

Acceptance
Interval

v Case | Case 2 Case 3 Case 4

T v e ems e M MM GEED M AneR MR AN MEE  GMER MW MW YRR DROR AR AT OWM MR AN d

Graphical representation of a Non-Binary Statement with a Guard Band

Case [ — flelow acceptance linit Al
Status: In tolerance

e The result is inside the acceptance interval. However, assuming a normal distribution, the risk that the result is outside the
tolerance limit could be up to 2.5%. Uncertainty is directly taken into account. Green.

Case 2 — lefow toleraence limit 1L, greater than accepiance limit A1
Status: In tolerance-Conditional

*  The result is outside the acceptance interval but below tolerance limit. However, the observed value is inside the guard band w =
TL — AL and the status is conditional on the customer’s risk assessment. Uncertainty is directly taken into account, %« i

Case 3 — Greater than tolerance limit, below rejection lnvir RI
Status: Out of tolerance-Conditional
e Leresult is greater than tolerance limit but outside the rejection interval. However, the observed value is inside the guard band w
=TL ~ RL and the status is conditional on the customer’s risk assessment. Uncertainty is directly taken into account, v/,
Case 4 — Greater than refection limit RL
Status: Out of tolerance
e The result is inside the rejection interval. Uncertainty is directly taken into account. Red.

©Polycontrols — This calibration document shall not be reproduced except in full, without approval of Polycontrols inc
Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Quebec), Canada, J4Y 272
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrols.com
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Trustin every measure _— . _

9900 Chemin de la Cote-de-Liesse, Montréal, QC HBT 1A1
CALIBRATION CERTIFICATE e 8w disparsion.ca 1.866.390.5086
[ Client: | Polytests ' Certificate Number: | 157-77C603-222
. Address: | 695 B rue Gaudette ' Calibration date : ¢ 04-03-2022

. Saint-Jean-sur-Richelieu, QC
| J3B7S7

Technician:
Coutu, Daniel

SERVICE DESCRIPTION:
O INISTF

- Precision class : NIST F

. Density : - 7.7g/cm?

' Identification (if t_.qnique_) . pl0000532

Masses description :

Testconditions: | Temp°Ci 21.05

NOTES:

| Date approved :

Sdesns bt ff B

David Llorens, Quality Manager

prE R e

| Next Calibration : 04-03-2026
| CCN accreditation # : | 668
| CLAS Certification # : | 2010-01

F Pressure 102? g Hum|d|ty 249:‘

s For weight calibratioﬁ; we use the pr.c-)cedu‘ré. "C.t‘;rﬁbéraison individuelle" PDL-09-MG-001 and 'iiﬁ‘e‘p.roc-:eduré”
: "Détermination des incertitudes" PDL-09-MG-002. This certificate cannot be copied without written approval
. from Dispersion Laboratory. The results presented in these pages relate only to objects subjected to

. calibration.n

REMARKS:
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Trust in every measure o

: Chemin de la Cote-de-Li , Montréal, H8T 1A1
CALIBRATION CERTIFICATE 900 Chemin e 12 avwdispersion.ca1.866.390.5066

CNIC
ST T
GLAS 209001

(Clilent:  Polytests | certificate Number: | 157-77C603-222
- Address : | 695 B rue Gaudette . CCN Accreditation # : { 668

i ]
i 1

. Saint-Jean-sur-Richelieu, QC . CLAS Certification # : | 2010-01 ]
f J3B7S87 . Precision class : NIST F E

| 3 i Calibration date : ! 04-03-2022
|Mass:  [10kg e . |Followwpdste: [eafeloeer o 0 )

CALIBRATION RESULTS, CONVENTIONAL MASS:

st

 Nominal Mass { Serial # . Inventory # i Conventional mass % Conventional mass i Tolerance + (mg) + Uncertainties + (mg) i
i H : : 3 after adjustment : i §
{ 10kg | DI000DS532 EM ZOS’ | 9.999938 kg i i 1000 mg ' 10mg |
| i : ; i i
| | |
| —— | | fi
i H i
) H H : i
1 : i
i i i H i
; i ! ; |
H i : H i i
i ! i | ? %
£ H H i
i
i H ! {
i ? = % |
H £ i H
i i | !
i ; : H
i | i ! |
| i é | |
H i H 2
: ! ; ! i
s i | z | ! |
i E i i i i
i > e f <
= | 5 E E |
E H E i z
| % | | |
: { H 1 3
" A S ) . e I E
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CALIBRATION CERTIFICATE R e s e e e ot

ACCREDITATION
iSO 17028]
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SCC Scope Number 668

¥

"ty

i CUAS Fiba1

. Client : | Polytests e ! certificate Number: | 157-77C603-222
Address : 695 B rue Gaudette E CCN Accreditation # : | 668
| | Saint-Jean-sur-Richelieu, QC | CLAS Certification # : | 201001
| J3B7S7 . Precision class : . NISTF |
| ! Calibration date : : 04-03-2022 i
|Mass: | 10kg | Followupdate: | 04032026 |
CALIBRATION RESULTS, CORRECTIONS:
.Nominal Méss R Serial#. . Iévent.or);“# i Conventional mass B ; Cunveniiénal mass . Tolerance + (mg) ! l.incertaintieé + (mg)
} H : 3 Corrections i Corrections é
| 10kg | i 62mg. | | 1000 mg 10 mg
i
| | % %
| | | |
¢ | | !
: | ; i
i i i ;
; { ;
; | i
i
¢ H i
| |
f § | | ’
] i : i
f § H i
H i $
3 | ?
g i | i
i 3 i i
! ! | !
i i H
¢ § £ i {
i § § i i
i H i {
i i i
i :
| | |
% R o R A ks S AT
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0 R R 1 T 1112 f?,"ﬁ\ﬁ JRCOMIE  SCCScope Number 668
Trustin every measure . )
CALI BRATI ON CERTI F I CATE 99[10 Chemln de la Cote-de-Liesse, Montreal QC H8T 1A1

www.dispersion.ca 1.866.390.5066

BALANCES
The following balances are used for calibration purposes :

>5kgto25kg: Mettler Toledo XP32003L, SNR 1123271214, max. 32100 g, d =0.005 g

> 1kgto 5kg Mettler Toledo PR5003, SNR 1115311634, max. 5100 g,d =0.001g

>300gto2kg: Mettler Toledo XP2004S, SNR B131185222, max. 2100 g, d = 0.1 mg

>100gto200g: Mettler Toledo AT201 SNR BA1115230146, max. 205 g, d = 0.01 mg

>5gto100g: Mettler Toledo AX106 SNR 1127063924, max. 111g,d =1 ug

1mgto5g: Mettler UMX5, SNR 1121103055, max. 5.1 g, d = 0.1 ug

We are also using these balances in our automated procedure :

>200gto1kg: Mettler Toledo AX1005 SNR 1127063210, max. 1109 g, d = 0.01 mg
>5gto100g: Mettler Toledo AX106 SNR 1120143015, max. 111 g,d =1 pg
1mgto5g: Mettler UMX5, SNR 1125140561, max. 5.1 g, d =0.1 ug

Our balances are periodically verified, according to our PDL-11-MG-001 control procedure.

UNCERTAINTIES:
The following uncertainties exist :

Uncertainty associated with the weighting process.

Uncertainty associated with air density.

Uncertainty associated with the measurement standard.

Uncertainty associated with the density of the mass being calibrated.

AL o~

The uncertainty of the weighing process includes long-term reproducibility.

Uncertainties specified in this report are expanded uncertainties representing a confidence level of
approximately 95% obtained by multiplying the combined standard uncertainty by a coverage factor of k = 2. For
more detailed information refer to the GUM (Guide to the Expression of Uncertainty in Measurement, 1995 Edition)

TRACEABILITY

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and their traceability to recognized national
measurement standards and to the International System of Units (SI). This certificate of calibration is issued in
accordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the
Standards Council of Canada (SCC). Neither the CLAS nor the SCC guarantees the accuracy of individual
calibration by accredited laboratories.

page 4 of 5
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CALIBRATION CERTIFICATE e e

&

K

USED REFERENCES

Vltem ‘ Serla| # ) o g Manufacturer ; _Calibra{!on ﬂ??e B § Due dati kakakaka !
300g Labo i 96 0888- 50 2 3 Denverlnsirument Company § 01-10-2020 % 31-03-2022
i 1kg-1mg Labo ‘MT-01 . Mettler Toledo 01-10-2020 31-03-2022
2kg Labo % 96-0888-50-3 § Denver Instrument Company § 01-10-2020 § 31-03-2022

1kg Labo 96-088850-1 . Denver Instrument Company 01-10-2020 i 31-03-2022
kg Labo | 129009 | Mettler Toledo | 01102020 | 31-03-2022
| 10kg Labo - DI000GS91 . Dispersion i 23-03-2021 ! 31-03-2022
' 20kg Labo | 69976 | Mettler Toledo | 06102021 | 31-10-2022
- 1 mg-10kg 4000028011 . Troemner i 15-10-2021 ! 31-10-2022
2k Labo | 129098 | MetlerToledo | oro2020 | 31032022
ENVIRONMENTAL CCNDITIONS

Item ‘ Serial# ; Manufacturer § J Callbrauon date ; ~ Duedate
(THEODS | 107080 | Control Company | 04032021 | 31032022

page 5 of 5




Instrumentation

) SainteLaurent..

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

CLIE

Company: Services Polytests Inc Service Procedure: (SL-022
Address: 695 B rue Gaudette Required Accuracy: +-1/32"
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) 365

UMENT SPECIFICATION

Instrument Type: Ruban a mesurer Input Type: Mesure
Manufacturer: Stanley Qutput Type: N/A
Model #: Leverlock 12&#39; Measurement Type: |Inch
Serial #: N/A Range: 0a12'
Location: Portable Version:

ORS SPECIFICATION

tape a mesurer

Calibrator:

Certification #:

VB-19652440

Serial #: 22091327 Certification Date: 2022-03-10
Certified by: Starrett Next Certification: 2023-03-10
Comments: 5

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Version 1

Page 1 of 2




Instrumentation

aintsLaurent..

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

CALIBRATION CERTIFICATE

CE-EM-224

2022-05-25

=5

Entry Source Given Value Actual Value | Deviation Error After Calib
[ Value
Comment
_________________ 00| [ to0r] to0| 000 o t00r]  eetm2r| ]
_______________ s600"| | se00"|  seoor| o0o0r| se00r] wmtm2r]
_______________ 7200°| | 7e00"| 7200 oo0r| o 7200r] emam2r]
_____________ 108.00"| | 108.00" 10800"| 000" 10800”| @2t
W s | tsz00") 182001 BT e 000~ = tytszooc| o weampe| o

Environmental Conditionzs:

Temperature:

22°C

Humidity:

39 %RH

Comments:

: UANCE OF CERTIFIC ;
fae i e kaips b e R B
Calibration Date: 2022-05-25 Before After
Next Calibration: 2023-05-25 Compliant: X X
Certificate Date: 2022-05-25 Non Compliant:

# Instrumentation St. Laurent Inc.|Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST,

o Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2,
u The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

o The results presented in this certificate relate only to objects subject to calibration.
u It is the customer's responsibility to ensure that calibrated equipment meets its intended use.
u The date format used in this certificate is: YYYY-MM-DD,

Nt Lot

Martin Langlais - Technicien

Copyright of this certificate belongs to Irisl. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

// /%/ ZQZ/J/

Version 1

Page 2 of 2



Ac:credﬂ.ad 80 rue de la montagne
SttJoseph du lac

Instrumentation @ et
Phone: (450) 473-6169
Fax: (450) 473-5207

SainteLaurent..

Certified 1ISO 17025 M- CRNIC o | Email: inst.st-laurent@videotron.ca
' CLAS 2010-02 TNEES
CALIBRATION CERTIFICATE

CE-EM-249 2022-05-10

4IN9106

Serwce Procedure.

Services Polytests Inc

Company:

Address: 695 B rue Gaudette Required Accuracy: #-0.25 "H20

St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency (days) ;?;65

Instrument Type Indicator Input Type Pression
Manufacturer: Dwyer Output Type: Voltage

Model #: MS-321-LCD Measurement Type: |Pressure

Serial #: N/A Range: 040.10 "H20
Location: Banc de test Version:

Calibrator: Fluke Pression Certlficatlon #: 2021008414
Serial #: 3330050 Certification Date: 2021-11-22
Certified by: Alpha Controls Next Certification: 2022-11-22
Comments:

Calibrator: Fluke 744 Certification #: 2¢22001 379
Serial #: 8223003 Certification Date: 2@22-02-1 8
Certified by: Alpha Controls Next Certification: 2022-05-18
Comments: '

5F09106 Version 1

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

Page 1 of 2



80 rue de la montagne
St-Joseph du lac
(Québec), JON 1M0
Phone: (450) 473-6169
Fax: (450) 473-5207

mentation

_t u
ainteLaurent..

| Certified 1ISO 17025

NIC-CAhAC
FETTTTTTTTTT
CLAS 2010-02

Email: inst.st-laurent@videotron.ca

Entry Source Given Value Actual Value Dewataon Error t\t;;lﬁglib Accuracy Uncertainty
Conformity Comment
_______ 0.0000"H20 |  0.0000'H20| _0.0010"H20|  0.0010'H20]  00010"H20] _ +-0.25"'H20|  0.10"H20
Compliant | Verification of the indicator
_______ 0.0250 "H20 |  0.0250"H20|  0.0254"H20|  +0.0004"H20|  0.0254"H20|  +-0.25"H20| _ 0.10"H20
Compliant | Verification of the indicator
,,,,,,, 0.0500"H20 |  0.0500"H20 |  0.0496"H20[  -0.0004"H20|  0.0496"H20| +-0.25"H20[  0.10"H20
Compliant | Verification of the indicator
_______ 0.0750"H20|  0.0750'H20|  0.0740"H20| -0.0010"H20| _ 0.0740"H20]| +-0.25"H20|  0.10"H20
Compliant | Verification of the indicator
_______ 0.1000"H20|  0.1000'H20| 0.9963"H20[ _-0.0037'H20[  09963'H20| _+-0.25"H20|  0.10'H20
Compliant | Verification of the indicator
...0.0000°H20 | 99699,\199 ,,,,,,, 00715v.0C.| +00715Vv.DC.[ 00715v.0C.| +-05VvDC.|  05V.DC|
Compliant Verlflcatlon of the analogic output
0.0250 "H20 2.5000 V.DC. 2.4770 V.DC. -0.023 V.DC 24770 V.DC +/-0.5V.DC 0.5V.DC
 Compliant | Verification of the analogic output .
00500"H20] _ 6.0000v.DC.[ 49157V.DC.|  -0.0843vDC|  49157v.pC.|  +-05v.DC.|  05v.DC|
Comphant Verification of the analogic output
. 00750"'H20|  7.5000V.DC.| 7.4215V.DC.| -0.0785V.DC.| 74215V.DC.| #-05V.DC.|  0.5V.DC.|
Compliant | Verification of the analogic output
_0.1000"H20| 10.0000Vv.DC.| 9.9532Vv.0C.| -0.0468v.OC.| 9.9532v.DC.|  +-05V.DC.|  05V.DC.]
Compliant | Verification of the analogic output
Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH
Comments:
Calibration Date: 2022-05-10 Before After
Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: 2022-05-10 Non Compliant:

o Instrumentation St, Laurent Inc. Certify that the above instrument, meets or exceeds the specifications established by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

n Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2,

u The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decision rule is based on binary statement for simple
acceptance rule against ILAC GB8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

n The results presented in this certificate relate only to objects subject to calibration.

o |t is the customer's responsibility to ensure that calibrated equipment meets its intended use.

o The date format used in this certificate is: YYYY-MM-DD.

Marco Miron - Technicien

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and traceability to the
International System of Units (SI) or to standards acceptable according to ASCL, This
calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669, ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories.

Version 1

o S

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.



Instr

umentation

ainteLaurent..

Certified ISO 17025

NIC-CNIC
PRI
CLAS 2010-02

" scC Acaredied
LAB

LAB
Acciedits CCN |,
N°669

CALIBRATION CERTIFICATE

80 rue de la montagne

StrJoseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

CE-EM-313 2022-05-10

Ly

Company: Services Polytests Inc Service Procedure: ;4IN9106
Address: 695 B rue Gaudette Required Accuracy: ;+l- 0.25"H20
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) 865

]w.-m g
3

T

CATION

Instrument Type: Indicator Input Type: Pression
Manufacturer: Dwyer Output Type: Voltage
Model #: MS-321-LCD Measurement Type: |Pressure '
Serial #: N.A. Range: 0a0.1inchh20
Location: N.A. Version:

&

e

SIFICATIO!

Calibrator: Fluke Pression Certification #: 2021008414
Serial #: 3330050 Certification Date: 2021-11-22
Certified by: Alpha Controls Next Certification: 2(;)22-1 1-22
Comments: ;
Calibrator: Fluke 744 Certification #: 2022001379
Serial #: 8223003 Certification Date: 2022-02-18
Certified by: Alpha Controls Next Certification: 2@22—05-18
Comments: |

Copyright of this certificate belongs to Inst. St-Laurent Inc. arid must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.

5F09106 Version 1

Page 1 of 2



Instrumentation

' SaintsLaurent..

| Certified ISO 17025

MIC-CNAC

rrrrrrTTTTTT)
CLAS 2010-02

'CALIBRATION CERTIFICATE

St-Joseph du lac
(Québec), JON 1M0

Fax: (450) 473-5207

N°66¢

80 rue de la montagne

Phone: (450) 473-6169

Email: inst.st-laurent@videotron.ca

CE-EM-313 2022-05-10

Entry Source Giveh Value Actual Value | Deviation Error Aft\e;;lﬁglltl Accuracy Uncertainty
Conformity Comment
_______ 0.0000'H20|  0.0000"H20 | _+0.0015"H20|  0.0015'H20| +0.0015"H20| +-0.25"H20|  0.25'H20
Compliant | Verification of the indicator
,,,,,,, 0.0250"H20 |  0.0250"H20| 0.0261'H20| +0.0011'H20|  0.0261'H20| +-0.26"H20|  0.25'H20
Compliant | Verification of the indicator
00500"H20[  0.0500"H20]  0.0510'H20] _ +0.0010"H20]  0.0510"H20] _+-0.25"H20|  0.25'H20
Compliant | Verification of the indicator
_______ 0.0750"H20 |  0.0750'H20|  0.0762"H20|  +0.0012"H20|  00762"H20] +-0.25"H20|  0.25"H20
Compliant | Verification of the indicator
01000 "H20 | 0.1000"H20|  0.1011"H20] | +0.0011"H20| 0.1011°H20]  +-0.25"H20] 0.257H20
Compliant | Verification of the indicator
_00000"H20] 0.0000v.DC.| 0.0420v.DC.|  +0.0420v.DC.[ 0.0420v.DC.|  +-05V.DC.|  05V.DC.|
Compliant | Verification of the analogic output
0.0250 "H20 2.5000 V.DC. 2.5828 V.DC.| +0.0828 V.DC. 2.5828 V.DC. +/- 0.5 V.DC. 0.5V.DC

”””””” Compliant | Verification of the analogicoutput

00500"H20[ 5.0000v.DC.| 5.1261v.DC.| | +0.1261v.0C.|  51261v.DC.|  +-05vC.| | 0svDC.
Compliant | Verification of the analogic output

. 00750"H20|  7.5000V.DC.| 7.6882V.DC.| +0.1332V.DC.| _7.6332V.0C.| _ +-05V.DC.|  0.5V.DC.]
Compliant | Verification of the analogic output

_0.1000"H20] 10.0000V.DC.| 10.1287V.DC.| | +0.1287 v.oC.| 10.1287 V0G|  +-05V.DC.|  05V.DC.
Compliant | Verification of the analogic output

Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH
Comments:

_ CALIBRATION DATEASSUANCE OF CERTIFICA RMITY.
Calibration Date: 2022-05-10 Before After
Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: _ 2022-05-10 Non Compliant:

o |nstrumentation St, Laurent Inc. Certify that the above instrument, meets or exceeds the specifications establishec by the manufacturer. The company's quality
system complies with the requirements of ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

o Reported uncertainties represent a 95 % of confidence level assuming a normal distribution k=2.

u The declaration of conformity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decisior: rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

u The results presented in this certificate relate only to objects subject to calibration.
n It is the customer's responsibility to ensure that calibrated equipment meets its intended use.
a The date format used in this certificate is: YYYY-MM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory's ability and {raceability to the
International System of Units (S) or to standards acceptable according to ASCL, This
calibration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual calibrations by

accredited laboratories.

Marco Miron - Technicien

Copyright of this certificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. urent Inc.
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POLYCONTROLS

MIC-CRIC
INTEGRATION + CALIBRATION » INSTRUMENTATION FTTTTTTTRTTTY Acvpziite CON

CLAS 2009-02

CALIBRATION CERTIFICATE # 18670

Calibration date : 2023-01-30
Certificate issued : 2023-01-31

Services Polytests
695 B Gaudette street
St-Jean-sur-Richelieu, Québec, Canada
J3B 787

Calibration of
Positive displacement flow meter Shinigawa DCSDa-2C S/N : §8020

QUALITY PROGRAM CONFORMANCE

All calibrations are performed in accordance with Polycontrols Laboratory Quality Assurance Manual and conform to
ISO/IEC 17025: 2017, 1SO 9001 — 2015 and/or other quality requirements defined in customers purchase descriptions.
The results are strictly valid for the device under test or calibration. If applicable, the decision rule is described in the
certificate.

TRACEABILITY

The traceability for flow standard to the National Institute of Standards and Technology, NIST, is maintained by Fluke
Corporation of Phoenix, Arizona and conform to ISO/IEC 17025, ANSI/NCSL Z540-1-1994, 1SO-10012-1 and
MIL-STD 45662A.

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and traceability to the International System of
Units (SI) or to standards acceptable to the CLAS program. This certificate of calibration is issued in accordance with
the conditions of certification granted by CLAS and the conditions of accreditation granted by the Standards Council of
Canada (SCC). Neither CLAS nor SCC guarantee the accuracy of individual calibrations by accredited laboratories.

CALIBRATION OF MEASURING AND TEST EQUIPMENT

For calibration measurement capability, please refer to the Canadian Calibration Network web page at the National
Research Council of Canada. This laboratory is accredited by the Standards Council of Canada as part of the Calibration
Laboratory Assessment Service (CLAS) program and is listed at nre.canada.ca.

This document forms part of the Certificate of Accreditation issued by the Standards Council of Canada (SCC). The
original version is available in the Directory of Accredited Laboratories on the SCC website at www.sce.ca.

CONDITION SUMMARY OF THE DEVICE UNDER TEST

Initial conditions In good condition
Work done Calibration of the instrument
Initial readings = Final readings, no adjustment
Results Final readings in tolerance
Remarks Calibration [requency every 6 months

BC%iee Q<

Bernard Poirier Laboratory Manager
Metrologist
©2020 Polycontrols * This calibration document shall not be reproduced except in full, without written approval of Polycontrols inc.
3650, Matte blvd. (Unit A-1), Brossard (Quebec), Canada, J4Y 272
Tel: (450) 444-3600 Fax: (450) 444-1088 www polycontrols.com

Page | of 3




POLYCONTROLS

NIC-CRAC

S0 Acoessend
LAB

INTEGRATION + CALIBRATION » INSTRUMENTATION CTI‘\PSZUU;-B‘Z f“"!."?‘-g"-"f-” R
Calibration certificate # 18670
Serial Number: 58020 Test stand:
Calibration Date: 2023-01-30 Procedure: POS-CAL-005
Instrument 1D: EM 318 Decision rule: Method #3
Standard equipment used for final calibration
Description Model Serial # Traceability Due date
[Fluke molbloc_30 slpm 3E4-VCR-V-Q 2403 1500339201 2023-09-06
Fluke molbox 1+ Molbox 1+ 755+ 1500336282 2023-07-21
RTD Mist M22 3061002 2022005164 2023-06-27
Module 44.5 PSI avec Baro 163671 Module 30 160659 2022003929 2023-05-13
Final specifications of the device under test Calibration conditions
Gas Air Gas Air
Operation temperature Ambient temperature 22 °C
Inlet pressure Ambient pressure 1022.94 mbar
Outlet pressure Orientation
Reference temperature Seals
Reference pressure Valve
Range 10-2000 ALH
Input/Output Signals -
Supply
Accuracy +2 %0.R,
Final readings
Test Device Measured values Calculated | Calculated | Acceptable | Uncertainty
Flow under test Pressure  Temperature Reference Reference Error Error k=2 TUR
ALH L PSIA °C il L L L L
406.1942 67.2900 14.853 21.90 68.2374 67.6969 -0.4069 1.3539 0.2248 >4
1214.6219 201.2700 14.868 21.80 204.0817 202.1966 -0.9266 4.0439 0.6713 >4
1845.2112 307.9300 14.885 20.83 311.2642 307.0185 09115 6.1404 1.0179 >4

Yoo

|.©°

Page 2 of 3
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POLYCONTROLS

INTEGRATION » CALIBRATION » INSTRUMENTATION

JRe.omc
CLAS 2009-02

Calibration certificate # 18670

Test stand:
Procedure:

§8020

Serial Number:

POS-CAL-005
Method #3

2023-01-30
EM 318

Calibration Date:
Instrument 1D

Decision rule:

Final results
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Flow of the device under test (ALH)

See the appendix for the guideline of decision rule
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POLYCONTROLS o

CALIGRATION « iF

Appendix for the decision rule
Method #3 Non-binary Statement with Guard Band, uncertainty directly taken into account

This decision rule uses a guard band to define the acceptance and rejection interval. The acceptance limit is defined by the following
mathematical formula AL = TL —w and the rejection limit RL = TL + w, where w = rU. The multiple r that is multiplied by the expanded
measurement uncertainty U can be defined following ILAC G8: 2019 table 1 section 5.2. The expanded measurement uncertainty U has a
95% coverage probability (k = 2). Non-binary statement with guard band exists when the result is limited to four choices: pass, conditional
pass, conditional fail, and fail.

Statements of conformity are reported as:

Rejection } U@ 95%

Interval

@  Measurement
Results
TR TR O T T A T e T T e e Y
W mnmmnnne ‘[ lcrance
i Limit

e Flow

— Measurement
Acceptance
ST, Limit (AL)
Acceptance i L
: : ‘“E t‘u ]('(“ B Tolérance = == Rejeclion Limil
nlerva (RL}
v Case | Case 2 Case 3 Case 4

TTT s e emen  mOWR MG G VAR MR OWAS  deWR MR WM A MEm W mom e Geee  teee e ewm e

Graphical representation of a Non-Binary Statement with a Guard Band

Case 1 — Below acceptance limit AL
Status: In tolerance
e The result is inside the acceptance interval. However, assuming a normal distribution, the risk that the result is outside the
tolerance limit could be up to 2.5%. Uncertainty is directly taken into account, Green.

Case 2 — Below tolerance limit 11, greater than accepiance limit Al
Status: In tolerance-Conditional
e The result is outside the acceptance interval but below tolerance limit. However, the observed value is inside the guard band w =
TL — AL and the status is conditional on the customer’s risk assessment. Uncertainty is directly taken into account, %« o

Case 3 — Greater than tolerance limit, below rejection limir R,
Status: Out of tolerance-Conditional
e Leresult is greater than tolerance limit but outside the rejection interval. However, the observed value is inside the guard band w
=TL — RL and the status is conditional on the customer’s risk assessment. Uncertainty is directly taken into account, v .

Case 4 — Greater than rejection fimit RL
Status: Out of tolerance
¢ The result is inside the rejection interval. Uncertainty is directly taken into account. Red.

©Polycontrols — This calibration document shall not be reproduced except in full, without approval of Polycontrols inc
Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Quebec), Canada, J4Y 272
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrals.com

Appendix Page | of |

Excerpt of POS-CAL-202 Rev. Dec. 2020



CERTIFICATE OF CALIBRATION
OO 00 O 0 O

lACCREDlTEDl

CALIBRATION
CERT #2260.01
e
Certificate Number: 2022009667 Page 1 of 2
Manufacturer; Control Company RMA: AC22121517
Model: 4199 Workorder: 2022009667
Description: Barometer Barcodes: AL00042136-P
Serial: 210758578 Recelved Conditions: Out of Tolerance
1D: EM 333 Callbration Date: 03-Jan-2023
Customer: SERVICES POLYTESTS Calibration Due: 03-Jan-2024
695-B GUADETTE Temperature: 21,79°C
ST-JEAN-SUR-RICHELIEU QC Humidity: 28.7%RH
J3B 757

STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement
uncertainty multiplied by the coverage factor K = 2 which for a normal distribution corresponds to a coverage probability of
approximately 95 percent. Alpha Controls & Instrumentation Inc. certifies this instrument was calibrated on the date shown using

standards traceable to NIST/NRC or accepted intrinsic standards and in compliance with ISO/IEC-17025:2017 and ANSINCSL
Z540-1.

Any statement of compliance is made without taking measurement uncertainty into account and is based on UUT performance
against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.
This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc,

Functional tests are not covered by our scope of accreditation.

STANDARDS USED

Description Mode/ D Cal Date Due Date
Pressure Controller/Calibrator DH Instruments PPC3 PRE-CAL-04 14-Jun-2022 30-Jun-2023
Reference Pressure Monitor Fluke RPM4 PRE-MTR-04 14-Jun-2022 30-Jun-2023

Notes: Adjusted trim pots,

Z%"g« ol - ”&

Performed by: Milad Azadi QA Reviswed by: Slava Peciurov
Technician Lab Manager
(dightally signed on 03-Jan-2023 3:43 pm) (digitally signed on 03-Jan-2023 4:24 pm)

Quality Management System is assessed and registered by intertel as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9.3.b



Certificate Number: 2022009667 Page 2 of 2

| Procedure: Pressure/Vacuum: CAL VER /DHI PPC3 (2.3.A) FOUND (Fall) I

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty

PRESSURE TEST
MEASUREMENT UNITS: inHGa

29.29 29.29 295 +0.14645 29.1 29.4 Fail 1.2e-001
I Procedure: Pressure/Vacuum: CAL VER /DHI PPC3 (2.3.A) LEFT (Pass) I
Test Description True Value Test Resuits Tolerance Lower Limit Upper Limit Status Uncertainty

PRESSURE TEST
MEASUREMENT UNITS: inHga
29,293 29.29 293 +0.146465 291 294 Pass 1.2e-001

END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8  www.alphacontrols.com (800) 567-8686



Trescal

| CALIBRATION SOLUTIONS TO IMPROVE YOUR PERFORMANCE /
| LA METROLOGIE AU SERVICE DE VOTRE PERFORMANCE |

Certificat d'Etalonnage | Certificate of Calibration

CLIENT : Description: VERIFICATEUR D'HUMIDITE / MOISTURE METER
SERVICES POLYTESTS INC. Fabricant/ Manufacturer: DELMHORST
695-8 GAUDETTE Modele/ Model : MCS-1
ST-JEAN-SUR-RICHELIEU, QC 138757 No série [ Serial no : N/A

# Inventaire [ Asset # : EM 334

CERTIFICAT No / Certificate No: 380876  PROCEDURE / Procedure :
TRESCAL - DELMHORST_MCS-1

Date étalonnage/ Calibration Performed : 2023-01-13
Echéance/ Due Date : 2024-01-13 [Type de résultat | Results type : As-Found = As-Left
Conditions de mesure [ Measurement conditions Résultats d'essais [ 7est resufts :  Conforme | In Tolerance
TEMPERATURE { Temp. : 22.4°C Usage restreint/ Restricted use : O
HUMIDITE / Humidity : 29% RH Réparation effectuée | Repair performed : O

Ajustement effectué | Adjustment performed |
ETALONS UTILISES/ Standards Used:
Identification Manuf. Model Description Ser. # Etalonné/ Cal. Echéance/ Due
PROG62 FLUKE 8508A REFERENCE MULTIMETER 389272283 2021-01-04 2023-03-04

Les specifications mentionnées comme limites de tolérances d'essai sont celles établies par le manufacturier, sauf indication contraire.
Test tolerance limits are based on manufacturers specifications unless stated otherwise.

NOTES :

Technicien :
Technician —

20230 1+ 2% M. BARF;-A\,%,

Le systeme qualité de la société est conforme aux exigences de la norme 1SO 17025 et les étalons utilisés pour le pracessus d'étalonnage sont retracables au SI par 'entremise du CNRC etfou du NIST.
Qur quality system complies with the requirements of ISO 17025 and the standards used for the calibration are traceable to 5/ through NRC andjfor NIST,

LE DROIT DAUTEUR DE CE CERTIFICAT APPARTIENT A TRESCAL CANADA INC.CE CERTIFICAT NE PEUT ETRE REFRODUIT AUTREMENT QUEN ENTER ET AVEC LE CONSENTEMENT PREALABLE ECRIT DE TRESCAL CARADA INC.
TRESCAL CANADA INC. OWN COPYRIGHT OF ThIS CERTIFICATE. THE CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN CONSENT OF TRESCAL CANADA INC...

Page 1/2
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Tr e S C a I Certificat d'Etalonnage

| CALIBRATION SOLUTIONS TO IMPROVE YOUR PERFORMANCE | Certificate of Calibration
| LA METROLOGIE AU SERVICE DE VOTRE PERFORMANCE |

380876 |
CLIENT / Customer : SERVICES POLYTESTS INC. |
DESCRIPTION / Description : VERIFICATEUR D'HUMIDITE / MOISTURE METER l
MANUFACTURIER / Manufacturer : DELMHORST |
MODELE / Model : MCS-1 |
DESCRIPTION LIMITES LECTURES  LIMITES
Description Limits Readings Limits
DOUGLAS-FIR @ 80°F Déviation
Nominal Mohms
12 % 120 MOhms 120.1 -0.1
22 % 1.10 MOhms 1.097 0.003
SACERTIFICAT\MANUFACTURIER\DELMHORSTAMCS- 1
FORME : REV, 2018-12-05
Page2/2
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® A ACCREDITATION
VRSB SATEHE W ) W PEOMG o0 soope Number 668
Trust in every measure
CALIBRATION CERTIFICATE O e e B wispersion.ca. 1.866.390.5066

| Client: 5 Polytests | Certificate Number : | 157-77C603-225

| Address : | 695 B rue Gaudette
3 3 Saint-Jean-sur-Richelieu, QC

| yars?

Technician:
Coutu, Daniel

SERVICE DESCRIPTION:

Calibration date :

{
H

| 14-03-2022

&Wg Lﬁ_/@’z@w—ﬂ— -

David Llorens, Quality Manager

|Masses description: | ASTME617 | Dateapproved: | 14-03-2022 i
| Precision class : - ASTM 1 ' Next Calibration : | 14-03-2027
' Density : | 7.96g/cm® E CCN accreditation # : | 668 3
| Identification (if unique) : | DIO00J378 21 CLAS Cortification # ; L2010-01 |
(Testconditions:  [Temp°C: [21.16  |kPaPressure: | 10064 | Humidiy | 47.87
NOTES:

For weigﬁ-f caiibration,l we use thé“procedure "Cofnparaisﬁ‘ﬁ' inaiVEduelle" PDLQOQL‘MGL601 and the procedure {
| "Détermination des incertitudes" PDL-09-MG-002. This certificate cannot be copied without written approval
i from Dispersion Laboratory. The results presented in these pages relate only to objects subjected to :
| calibration.n

REMARKS:

page 1 of 5
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Trust in every measure

“ly,

-ChC
ererrrTiTi
CLAS 2010-01

CALIBRATION CERTIFICATE e v b araaca. {BRBS005006

' Client : | Polytests : | Certificate Number : | 157.77C603-225
Address : § 695 B rue Gaudette | CCN Accreditation # : 668
| Saint-Jean-sur-Richelieu, QC | CLAS Certification #: | 2010-01
JBB7S7 Precision class : § ASTM 1
| Calibration date : | 14-03-2022

(Mass:  jt00mg | Follow-update: | 14032027

CALIBRATION RESULTS, CONVENTIONAL MASS:

H
i
§
|
i

Serial # . Inventory # : Conventional mass i Conventional mass ¢ Tolerance + (mg)
i ! ¢ after adjustment ;

§tf1 425 | 99.9999 mg | 0.010mg | 0.002mg

: Nominal Mass . Uncertainties + (mg)

- 100mg DI000J378

i ; i
| i ; i i
‘ ! 5 t |

] ¥
| i ] i ! i E
! | i i ¢ {
i § i i i :
| § | |
: ; i ! ! ;
i ! ! i ! ;
i
| §
! E | 3 | z |
t i :
i £ i | i H
H H 1
i i H
i 3 H ]
H { 3 i E
i i § i H H E
i i ]
| i § i
! !
z |
H
i i %:
z | \ |
H : § §
i é i i i
g | | i !
i H i }
i § i
| i H i
| | | |
i i ; :
H i
S i | — . | |
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® ACCREDITATION
ERE et e SR R AR AT A Sl o ::51'6’31 SCC Scope Number 668
Trust in every measure

de |a Cote-de-Li Mi éIQCHT1A1
CALIBRATION CERTIFICATE G wniisporsion.ca 1.866.390.5066

SUiERy,

>>)

[ Client: | Polytests | Certificate Number: | 157.77C603-225
i Address : ! 695 B rue Gaudette i CCN Accreditation # : | 668
i
H

| Saint-Jean-sur-Richelieu, QC | CLAS Certification # : 2010-01

J3B7S7 | Precision class : | ASTM 1
' Calibration date : ' 14-03-2022 |
fovmg. . 80 B 0 | Folowupaste: - [Mosme 0w |

i
. Mass:

CALIBRATION RESULTS, CORRECTIONS:

. Nominal Mass § Senal# ¢ Inventory # 2 Conventional mass | Conventional mass % Tolerance + (mg) § Uncertaintlest (mg)
i : | Corrections | Corrections i i
: : : e | after adjustment : ¢ |
s s -5 VTSRO, Mhaaltiosl bbbkl Py o e} i ncd
| 100mg DI000J378 | ; -0.0001 1 mg ! : 0.010mg { 0.002mg |
] £ & 1§ i § i
( | | ‘z f
{ % !
| | ? %
| ! |
§ H § § i
| i
| % i s | 5
| | ,f
i i i i i ;
| ! i _§ |
| ; § { s
: | |
i ! i i
i : ] ! '
i H i §
s % | % | |
i H ‘ : H
i § i
, g |
{ | ;
{ | {
! § i : H
| % ; § |
é | 4 ° é
. i . L. PN SRS S .. MR- = TR e
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® SN, ACCREDITATION
SN
T F [E]
et o EARATA i MCoNME 506 Scope Number 668
Trustin everymeasure 7 B
CALI BRATI ON CERTI FICATE 9900 Chemin de la Céte-de-Liesse, Montréal, QC H8T 1A1
www.dispersion.ca 1.866.390.5066
BALANCES
The following balances are used for calibration purposes :
>5kgto25kg: Mettler Toledo XP32003L, SNR 1123271214, max. 32100 g,d = 0.005 g
>1kgto5kg Mettler Toledo PR5003, SNR 1115311634, max. 5100 g, d = 0.001 g
>300gto2kg: Mettler Toledo XP2004S, SNR B131185222, max. 2100 g, d = 0.1 mg
>1009g1t0200g: Mettler Toledo AT201 SNR BA1115230146, max. 205 g, d = 0.01 mg
>5gto100g: Mettler Toledo AX106 SNR 1127063924, max. 111 g,d =1 g
1mgto59: Mettler UMX5, SNR 1121103055, max. 5.1 g, d = 0.1 ug
We are also using these balances in our automated procedure :
>200gto1kg: Mettler Toledo AX1005 SNR 1127063210, max. 1109 g, d = 0.01 mg
>59gto1009g: Mettler Toledo AX106 SNR 1120143015, max. 111 g, d =1 ug

1mgto5g: Mettler UMX5, SNR 1125140561, max. 5.1 g, d = 0.1 jug

Qur balances are periodically verified, according to our PDL-11-MG-001 control procedure.

UNCERTAINTIES:
The following uncertainties exist :

Uncertainty associated with the weighting process.

Uncertainty associated with air density.

Uncertainty associated with the measurement standard.

Uncertainty associated with the density of the mass being calibrated.

AW N~

The uncertainty of the weighing process includes long-term reproducibility.

Uncertainties specified in this report are expanded uncertainties representing a confidence level of
approximately 95% obtained by multiplying the combined standard uncertainty by a coverage factor of k = 2. For
more detailed information refer to the GUM (Guide to the Expression of Uncertainty in Measurement, 1995 Edition)

TRACEABILITY

The Calibration Laboratory Assessment Service (CLAS) of the National Research Council of Canada (NRC) has
assessed and certified specific calibration capabilities of this laboratory and their traceability to recognized national
measurement standards and to the International System of Units (SI). This certificate of calibration is issued in
accordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the
Standards Council of Canada (SCC). Neither the CLAS nor the SCC guarantees the accuracy of individual
calibration by accredited laboratories.

page 4 of 5
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Trust in every measure

e

SCC Scope Number 668

S, ACCREDITATION
A ISO 170268
AIC-CNIC

)

P
CLAS 2070-01

CALIBRATION CERTIFICATE D e 40 € isperden.ca 1.856.390.5066

USED REFERENCES

(‘Vlts,jm ‘ i Serial # __; Manufacturer o § Calibration date i Due date

| 300g Labo | 96-0888-50-2 | Denver Instrument Company | 01102020 | 31-03-2022

- 1kg-1mg Labo MT-01 . Mettler Toledo 01-10-2020 | 31-03-2022

. 2kg Labo ; 96-0888-50-3 g Denver Instrument Company § 01-10-2020 § 31-03-2022

i 1kg Labo 96-088850-1 - Denver Instrument Company | 01-10-2020 i 31-03-2022

| 5kg Labo | 120099 | Mettler Toledo | 01102020 | 31-03-2022

| 10kg Labo - DI000G991 ' Dispersion | 23.03:2021 |  31-03-2022

| 20kg Labo | 69976 | Mettler Toledo _ | 06102021 | 31-10-2022

i1 mg-10kg 4000028011 . Troemner i 15-10-2021 31-10-2022 1
(kg labo 129098 |MeflerToledo | 01102020 | 31032022 |
ENVIRONMENTAL CONDITIONS

| Item ' Serial # Calibrationdate | Due date

e THE004 E 107080 ~ 04-03-2021 ; 31-03-2022

page 5 of 5



- Airgas Specialty Gases
AI rg as Airgas USA LLC

o 6141 Easton Road
an Air Liquide company g Plumsteadville, PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: PRIMARY STANDARD

Customer: AIR LIQUIDE CANADA

Part Number: X04NI77P15A0003 Reference Number: 160-402375016-1
Cylinder Number; EB0118140 Cylinder Volume: 153.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
Analysis Date: Mar 07, 2022 Valve Outlet: 350

Lot Number: 160-402375016-1

Expiration Date: Mar 07, 2030

Primary Standard Gas Mixtures are traceable to N.I.S.T. weights and/or N.I.S.T. Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
OXYGEN 2.000 % 2.005 % +/- 0.02%
CARBON MONOXIDE 3.000 % 3.000 % +-0.02%
CARBON DIOXIDE 18.00 % 18.00 % +/-0.02%

NITROGEN Balance

Notes:GROSS WEIGHT:29.581 KG
NET WEIGHT:5.442 KG

P/N A1336386

PO#89404761

] L/7-%%¢

Approved for Release Page 1 of 160-402375016-1



.. ) Yotar complete
t" Air Liquide 1 Specialty Gases kot i

laboratory solution

CERTIFICATE OF ANALYSIS

Customer: SERVICES POLYTESTS INC., (52232)
6958, GAUDETTE
ST-JEAN SUR RICHELIEU QC

J3B 787
Analysis Date: 3/4/2022 9:44:18AM Setrvitrax barcode No: T2HB6HBN
Product code: A1334811 Work order number: 1607008
Grade: PRIMARY Pressure: 1450 psig
Size: 44
CGA #: 590 Volume: 4.7TM3
Expiry date: 03/04/2025
NOMINAL ANALYSIS
COMPONENTS CONCENTRATION RESULTS
CARBON DIOXIDE 10.0000 % Molar 10.00 % Molar
CARBON MONOXIDE 1.0000 % Molar 1.002 % Molar
OXYGEN 10.0000 % Molar 10.00 % Molar
NITROGEN BALANCE BALANCE
Ana_l{/sm performed by: Verified by:
L:’t-"—' (}.J\,L’«\,L .~
& I’f\ ~
TOBI ERINLE - LAB TECHNICIAN /\ .

This Air Liquide Canada mixture is traceable to NIST

METHOD OF ANALYSIS:

Method of analysis is based on principles of gas chromatography and as documented in Air Liquide Canada operating procedure , where
applicable, FID, TCD, PDHID, FT-IR, FPD,NO/NOx and SO2 chemiluminescence , hygrometer, and electrochemical cells and paramagnetic
cell. Detectors were used in conjunction with packed or capillary columns calibrated flow meters and dilution calibrated system.

ANALYTICAL ACCURACY:
Qualitiy Concentiration Blend Tolerance AA
/
PRIMARY 5%-50% +-1% +-1% ﬁ * z 3 : ;
0.5%-5% +/-2%
1ppm-0.5% +/-5%
CERTIFIED 5%-50% +/-5% +/-2%
0.5%-5% +/-10% +-2%
1ppm-0.5% +/-20% +/-5% Z o 2T
/
UNANALYZE 59%-50% +1-10% QU/U(
<5% +/-20%

This mixture was certified by a combination of weight and analysis (depending on component) using scales certified against weights traceable
to the Institute for National Measurement Standards (INMS) of the National Research Council of Canada (NRCC), Report # W-021221-13857(
MTL) and CA3033-022-050621-ACC (Calgary) or calibration standards prepared in that manner.

How to contact us & order

@ E-mail within your region: specgas.atlantic@airliquide.com specgas.on@airliquide com specgas.midwest@airliquide.com
4 specgas.qc@airliquide.com specgas.ab@airliquide.com specgas.pacific@airliquide.com

-

Ty
gsg% Customer Salution Genter 1800 217 2688

Online 24/ 7 through My Airliquide.ca m Air Liquide Mobile App




St-Jean-sur-Richelieu, revl June 25" 2024 Client: Spartherm
Project: P1-20288 Model: Spartherm L800

APPENDIX 4: Unit pre burn
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moisture content each pieces
22-23-21-22-21

aging 2023-04-27

Flue Room scale Right Back bottom Top Left
temp temp
°F °F Ibs °F °F °F °F °F

67,2 66,2 2,3 65,8 65,6 65,7 66,0 65,7
271,4 66,4 2,2 65,8 65,6 65,7 71,1 65,7
303,3 66,5 2,9 65,8 65,6 65,7 79,7 65,8
306,3 66,3 53 66,0 65,6 65,8 89,8 66,0
326,3 66,5 7,2 66,4 65,6 65,8 105,6 66,5
314,7 66,3 7,1 66,9 65,7 65,9 119,5 67,1
329,9 66,5 7,0 67,7 65,7 66,1 134,1 68,0
334,1 66,6 6,9 68,5 65,8 66,4 149,4 69,0
335,5 66,3 6,7 69,5 65,9 66,7 164,6 70,1
337,7 66,5 6,6 70,7 66,0 67,3 179,8 71,4
342,2 66,6 6,5 72,0 66,2 67,9 194,8 72,7
340,7 66,5 6,4 73,4 66,3 68,6 208,8 73,9
331,9 66,7 6,4 74,9 66,6 69,5 220,8 75,2
333,3 66,7 6,3 76,5 66,8 70,5 231,4 76,3
333,2 66,8 6,2 78,2 67,1 71,6 241,3 77,6
353,9 66,7 6,0 80,1 67,4 72,9 251,4 78,9
381,0 66,8 59 81,9 67,8 74,1 264,5 80,1
417,8 66,9 57 84,0 68,2 75,5 283,6 81,6
443,5 67,1 56 86,3 68,6 77,2 308,3 83,3
473,2 67,1 54 88,8 69,0 78,4 335,6 85,0
503,6 67,1 52 91,6 69,5 80,0 364,6 86,8
517,9 67,5 4,9 94,5 70,0 81,8 395,0 89,2
534,3 67,6 4,7 97,6 70,5 83,6 426,8 91,9
461,2 67,8 4,5 101,2 71,1 85,2 454,8 94,6
415,8 68,0 4,4 105,1 71,7 86,7 478,6 97,9
391,7 68,0 4,3 108,6 72,4 88,6 497,5 101,2
376,8 68,0 4,2 111,7 73,2 90,1 510,7 104,3
366,6 67,6 4,1 114,6 74,0 91,9 520,1 107,3
360,4 68,0 4,0 1175 75,0 94,1 527,6 110,6
355,2 68,0 3,9 120,2 76,1 95,8 534,1 113,7
351,8 68,2 3,8 122,8 77,2 97,7 541,0 116,5
349,3 68,5 3,7 125,3 78,5 99,7 547,6 119,4
347,4 68,3 3,5 127,9 79,6 101,4 553,9 122,5
347,33 68,2 3,4 130,7 81,2 104,2 560,3 125,6
350,5 68,5 3,3 133,2 82,5 105,5 566,8 128,2
379,5 68,6 3,2 135,9 84,1 107,6 573,7 130,8
397,1 68,7 3,1 138,6 85,7 109,9 581,4 133,4
408,0 68,7 3,0 141,1 86,9 111,4 590,2 136,1
416,6 68,6 2,8 143,7 88,3 113,4 599,2 138,9
422,5 69,1 2,7 146,3 89,5 115,0 608,0 141,6
427,1 69,3 25 149,2 90,6 117,0 617,0 1443
429,4 69,5 2,4 152,0 91,8 118,4 625,5 1475
428,8 69,6 2,3 154,7 93,0 120,1 633,1 150,2
428,3 69,7 2,2 157,7 94,4 122,2 639,6 153,4
429,7 69,8 2,0 160,5 95,7 123,6 645,4 156,2
427,9 70,1 19 163,4 96,9 126,0 650,5 159,4
424,0 70,2 1,8 166,1 98,4 128,3 654,3 162,5
419,0 69,9 1,7 168,8 99,8 130,3 656,3 165,9
413,8 70,0 1,6 1715 101,3 132,5 656,7 168,9
408,7 69,9 15 1741 102,7 134,3 655,5 172,2
403,7 69,9 1,4 176,9 104,0 136,0 652,6 1751
396,8 69,6 1,4 179,5 105,8 138,8 649,1 178,3
392,6 69,7 13 181,9 107,2 140,7 644,5 181,2
388,2 69,8 1,2 184,4 108,6 143,3 639,4 183,9
384,3 69,6 1,2 186,8 109,9 145,2 633,9 186,7
379,9 69,8 11 189,1 111,4 147,3 628,4 189,8
376,8 70,0 1,0 191,5 112,6 149,7 622,5 192,6
372,6 69,6 1,0 193,7 114,1 152,0 616,6 195,5
367,8 69,7 0,9 195,9 115,5 153,9 610,7 198,1
362,8 69,5 0,9 197,9 117,1 156,7 604,3 201,0
356,7 69,7 0,9 199,8 118,4 159,1 597,4 203,7
350,9 69,4 0,8 201,9 120,0 161,2 590,2 205,9
3455 69,7 0,8 203,6 121,4 164,0 583,0 208,4
339,9 70,0 0,8 205,4 122,8 166,3 575,7 210,9
333,4 69,4 0,7 207,2 124,2 168,6 567,9 213,2
328,0 69,6 0,7 209,1 1257 171,1 560,0 215,4
324,0 69,5 0,7 210,8 126,9 173,4 552,3 217,6
319,4 69,4 0,6 212,1 128,3 175,6 5446 219,3
317,1 69,6 0,6 214,0 129,8 178,0 5375 220,8
314,4 69,7 0,6 215,4 131,2 180,5 531,1 222,4
310,6 69,7 0,6 216,5 132,6 182,6 525,0 224,0
307,5 69,8 0,5 218,2 133,6 185,4 519,3 225,6
304,4 69,3 0,5 219,5 135,0 188,0 513,4 226,9
301,8 69,0 0,5 220,6 136,1 190,2 507,7 228,4
299,4 69,5 0,5 221,9 137,5 192,9 502,3 229,7
296,7 69,3 0,5 223,2 139,2 194,5 497,2 231,1
293,2 69,1 0,4 224,0 140,5 196,8 492,4 232,4
289,4 69,0 0,4 225,5 141,6 199,0 486,9 2337
284,8 69,5 0,4 226,5 142,8 201,9 480,9 234,8
282,0 69,4 0,4 227,2 144,2 204,0 4748 236,1
278,4 69,2 0,4 228,3 1454 206,0 468,9 237,2
276,4 69,5 0,4 229,1 146,8 207,1 463,4 238,0
2737 69,5 0,4 230,3 148,2 210,7 458,0 239,2
270,8 69,6 0,4 230,9 149,3 212,7 452,9 240,0
269,3 69,3 0,3 231,4 151,1 214,9 448,0 240,8
267,0 69,5 0,3 232,4 152,2 217,3 443,4 2416
264,9 69,4 0,3 233,1 153,3 219,3 438,9 242,4
262,8 69,4 0,3 233,5 154,6 221,4 434,4 243,0
261,0 69,5 0,3 234,3 155,9 223,5 430,2 2435
259,3 69,4 0,3 234,8 157,2 225,0 426,1 2440
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Installation and Operating Instructions
MASONRY INSERT

The Spartherm wood insert have been tested and certified by CSA based on the
|NSERT 800 following standards: UL 127 / ULCS628. EPA : U.S.ENVIRONMENTAL PROTECTION

AGENCY Certified to comply with 2020 emissionstandards using crib wood

wood.

Save this manual and keep it in a safe place that it is easy to refer to it. Appliance type : Solid Fuel Room Heater.
U.S. Test Standard: US EPA 40 CFR Part 60, Subpart 60.536

SPARTHERM®

THE FIRE COMPANY

Spartherm Feuerungstechnik GmbH
Maschweg 38 - 49324 Melle
Phone +49 5422 94 41-0
www.spartherm.com




INTRODUCTION AND UNIT DESCRIPTION
SPARTHERM INSERT-800 .

PLEASEREADTHISENTIREMANUALBEFOREYOUINSTALL
YOUR INSERT-800.

PLEASE READ THE MANUAL FOR OPERATING INSTRUC-
TIONS AND HOW TO BURN THE FIRE THAT YOU HAVE A
CLEAN AND EFFICIENT FIRE.

FAILIURE TO FOLLOW INSTRUCTIONS MAY RESULT IN
PROPERTY DAMAGE, BODILY INJURY, OR EVEN DEATH.

Save this manual and keep it in a safe place that it is
easy to refer to it.

“DO NOT INSTALL IN A MOBILE HOME”
WARNING: DO NOT OVERFIRE.

IF THE STOVE TOP OR CHIMNEY OR CONNECTOR
GLOW RED, YOU ARE OVERFIRING!
THIS IS DANGEROUS AND WILL VOID THE WARRENTY.

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

This range of inserts/stoves/zero clearance inserts
have been tested by...

POLYTEST —

Polytests Services Inc.

695 B rue Gaudette,

St-Jean-sur-Richelieu

Québec, Canada, J3B 7S7

450.741.3636

www.polytests.com

AND ARE LISTED TO UL1482-2011 AND ULCS628-93.

THEY ARE ALSO EPA CERTIFIED — U.S. ENVIRON-
MENTAL PROTECTION AGENCY Certified to comply
with 2020 particulate emission standards using
CRIB WOOD.800 Insert g/hr 1,3.

PLEASE REFER TO WARRANTY CONDITIONS IN THE
MANUAL.

“U.S. ENVIRONMENTAL PROTECTION AGENCY Certified
to comply with 2020 particulate emission standards
using CRIB WOOD.

SAFETY INFORMATION

IF THE INFORMATION IN THESE INSTRUCTIONS
IS NOT FOLLOWED EXACTLY, A FIRE OR EXPLO-
SION MAY RESULT CAUSING PROPERTY DAM-
AGE, PERSONAL INJURY OR DEATH. IMPROPER
INSTALLATION, ADJUSTMENT, ALTERATION,
SERVICE OR MAINTENANCE CAN CAUSE INJURY
OR PROPERTY DAMAGE, BODILY INJURY OR
EVEN DEATH. PLEASE READ ENTIRE MANUAL
BEFORE YOU INSTALL AND USE YOUR APPLI-
ANCE. THIS APPLIANCE HAS NOT BEEN TESTED
WITH AN UNVENTED GAS LOG SET. TO REDUCE
RISK OF FIRE OR INJURY, DO NOT INSTALL AN
UNVENTED GAS LOG SET INTO THE APPLIANCE..

e This appliance can be very hot when burning.

e Combustible materials such as firewood, wet cloth-
ing, etc. placed too close can catch fire.

e Children and pets must be kept from touching the
appliance when it is hot.

e The chimney must be sound and free of cracks.
Before installing this unit, contact the local building
or fire authority and follow their guidelines.

e QOperate only with the door tightly closed.

e Do not use an elevated grate or otherwise raise
the fire.

e At least 14 square inches (90,3 square centime-
ters) of outside air must be admitted to the room or
directly to the unit through a 5” (127mm) diameter
pipe. Failure to provide this may starve other fuel
burning appliances from an adequate air supply.

e Make sure not to create negative pressure in the
installation room, e.g. by means of an exhaust fan

or similar mechanical blower, as this could affect
the combustion oft the wood insert or increase the
possibility of smoke leakage.

e This appliance is designed to burn natural wood
only. Higher efficiencies and lower emissions
generally result when burning air dried seasoned
hardwoods, as compared to softwoods or to green
or freshly cut hardwoods.

e Do not burn green or freshly cut wood.

e Do not start a fire with chemicals or fluids such as
gasoline, engine oil, etc.

e Do not burn treated wood, coal, charcoal, colored
paper, cardboard, solvents or garbage.

e Do not let the appliance become hot enough for any
part to glow red.

e KEEP THE STOVE TOP TEMPERATURE BELOW
700°F (371°C). Attempts to achieve heat output
rates that exceed design specifications can result
in steel distortion and damage.

HOT GLASS WILL CAUSE BURNS.
DO NOT TOUCH GLASS UNTIL COOLED.
NEVER ALLOW CHILDREN TO TOUCH GLASS.

NOTICE

DO NOT DISCARD THIS MANUAL

e |[MPORTANT OPERATING AND MAINTENANCE
INSTRUCTIONS INCLUDED.

e READ, UNDERSTAND AND FOLLOW THESE
INSTRUCTIONS FOR SAFE INSTALLATION AND
OPERATION.

e LEAVE THIS MANUAL WITH PARTY RESPONSI-
BLE FOR USE AND OPERATION.

Safe Wood-Burning Practices

When using your wood burning appliance, follow these
guidelines for safe operation:

Keep flammable items, like curtains, furniture, news-
papers, and books, away from your appliance.

Only use newspaper, dry kindling and all-natural or
organic fire starters. Never start a fire with gasoline,
kerosene, or charcoal starter.

Do not burn wet or green (unseasoned) wood.

Many wax and sawdust logs are made for open hearth
wood insert only. Check your wood stove or wood insert
operating instructions before using artificial logs.

If you use manufactured logs, choose those made from
100 percent compressed sawdust.

Build hot fires. For most appliances, a smoldering fire
is not safe or efficient.

Keep the doors of your wood-burning appliance closed
unless loading or stoking the live fire. Harmful chemicals,
like carbon monoxide, can be released into your home.
Regularly remove ashes into a covered, metal container.
Store the container outdoors on a nonflammable surface.
Keep a fire extinguisher handy.

Do not burn:

1. Garbage

Lawn clippings or yard waste

Materials containing rubber, including tires

Materials containing plastic

Wastepetroleumproducts, paintsor paintthinners, or

asphalt products

Materials containing asbestos

Construction or demolition debris

Railroad ties or pressure-treated wood

Manure or animal remains

. Salt water driftwood or other previously salt water

saturated materials

11.Unseasoned wood

12. Paperproducts, cardboard, plywood, or particleboard.
The prohibition against burning these materials
does not prohibit the use of fire starters made
from paper, cardboard, saw dust, wax and similar
substances for the purpose of starting a fire in an
affected wood heater. Burning these materials may
result in release of toxic fumes or render the
heater ineffective and cause smoke.
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SPECIFICATIONS MASONRY INSERT-800

Spartherm L 800 Insert

rate:

Insert-800

Weight of Insert 286 Ibs
Insert exterior: Width/depth/height h 24 3/16"
(inches) w 30 13/16"

d1811/16"
Recommended amount of wood
when fueling (Ibs/kg) wood: 2-3
logs of wood of app. 18-21°/ 2,3 kg/hr
46-53cm
Single wall connector stove pipe:
Chimney pipe - class A. UL-103
HT:
Optimal thermal output: 35,000 BTU/h
Min. /Max. output (KW): 19,931 - 20,406 BTU/hr
Tested EPA emission particulate 1,3 /hr

IMPORTANT;

This wood heater needs periodic inspection and repair for proper operation.

It is against federal regulations to operate this wood heater in a manner inconsistent with
operating instructions in this manual

1. INSTALLATION OVERVIEW

Example shown: Insert-800



2. InTRooucTion R @@.

Energy Verified

The Spartherm masonry insert have been tested and
certified by CSA based on the following standards: UL
127 / ULCS628. EPA : U.S.ENVIRONMENTAL PROTEC-
TION AGENCY Certified to comply with 2020 emission
standards using. Crib wood single burn rate.Before
installing your Spartherm masonry insert,PLEASE
NOTE: THE LOCAL AUTHORITY HAVING JURISDICTION
(MUNICIPAL BUILDING DEPARTMENT, FIRE PREVEN-
TION BUREAU, ETC) SHOULD BE CONSULTED BEFORE
INSTALLATION TO DETERMINE THE NEED TO OBTAIN
A PERMIT. Please read this manual carefully before
installing or using your masorny insert. Incorrect
installation may result in fire. To reduce the risk of
fire, follow the installation instructions. Failiure to do
s0 may result in property damage, bodily injury or even
death. Keep this manual handy so you can refer to it
whenever necessary.

e THIS APPLIANCE IS HOT WHEN OPERATED AND
CAN CAUSE SEVERE BURNS IF CONTACTED.

e ANY CHANGES OR ALTERATIONS TO THIS APPLI-
ANCE OR ITS CONTROLS CAN BE DANGEROUS AND
IS PROHIBITED:

e Do not operate appliance before reading and
understanding operating instructions. Failure to
operate appliance according to operating instruc-
tions could cause fire or injury.

e Before installing this appliance, contact the local
building or fire authority and follow their guidelines.

e This appliance must be installed by a qualified
installer.

e Do not use a wood insert or other product not spec-
ified for use with this wood insert.

e Risk of burns. The appliance should be turned off
and cooled before servicing.

e Do not operate without fully assembling all
components.

e Risk of cuts and abrasions. Wear protective gloves
and safety glasses during installation. Sheet metal
edges may be sharp.

Children and adults should be alerted to the haz-
ards of high surface temperature and should stay
away to avoid burns or clothing ignition.

Young children should be carefully supervised when
they are in the same room as the appliance. Tod-
dlers, young children and others may be suscepti-
ble to accidental contact burns. A physical barrier
is recommended if there are at risk individuals in
the house. To restrict access to an appliance or
stove, install an adjustable safety gate to keep tod-
dlers, young children and other at risk individuals
out of the room and away from hot surfaces.
Clothing or other flammable material must not be
placed on or near the appliance. Objects placed
in front of the appliance must be kept a minimum
of 48” (1220 mm) away from the front face of the
appliance.

Due to high temperatures, the appliance should be
located out of traffic and away from furniture and
draperies.

Ensure you have incorporated adequate safety
measure to protect infants/toddlers from touching
hot surfaces.

Even after the appliance is out, the glass and/or
screen will remain hot for an extended period of
time.

Check with your local hearth specialty dealer for
safety screens and hearth guards to protect chil-
dren from hot surfaces. These screens and guards
must be fastened to the floor.

Any safety screen or guard removed for servicing
must be replaced prior to operating the appliance.
Under no circumstances should this appliance be
modified.

This appliance must not be connected to a chimney
flue pipe servicing a separate solid fuel burning
appliance.

Do not operate the appliance with glass door
removed, cracked or broken. Replacement of the
glass should be done by a licensed or qualified
service person.

Do not strike or slam shut the appliance glass door.
Only doors / optional fronts certified with the unit
are to be installed on the appliance.

Keep the packaging material out of reach of chil-
dren and dispose of the material in a safe manner.
As with all plastic bags, these are not toys and
should be kept away from children and infants.

If the appliance is not properly installed, a house
fire may result. Do not expose the appliance to the
elements (e.g. rain, etc.) and keep the appliance
dry at all times. Wet insulation will produce an
odour when the appliance is used.

The chimney must be sound and free of cracks.
Clean your chimney a minimum of twice a year and
as required.

Do not start a fire with chemicals or fluids such as
gasoline, engine oil, etc.

Your appliance requires periodic maintenance and
cleaning. Failure to maintain your appliance may
lead to smoke spillage in your home.

Lower emissions generally result when burning
air dried seasoned hardwoods, as compared to
softwoods or too green or freshly cut hardwoods.
Burning wet unseasoned wood can cause exces-
sive creosote accumulation. When this is ignited
it can cause a chimney fire that may result in a
serious house fire.

This appliance is designed to burn natural wood
only. Do not burn treated wood, coal, charcoal,
coloured paper, cardboard, solvents or garbage.
Burn wood directly on the refractory bricks. Do not
elevate grate or otherwise raise the fire.

Do not store wood within appliance installation
clearances or within the space required for re-fuel-
ing and ash removal.

Ashes must be disposed in a metal container with
a tight lid and placed on a non-combustible sur-
face well away from the home or structure until
completely cool.

Ensure clearances to combustibles are maintained
when building a mantel or shelves above the appli-
ance. Elevated temperatures on the wall or in the
air above the appliance can cause melting, disco-
louration or damage to decorations, a T.V. or other
electronic components.

Do not install this wood insert in a factory- built
wood insert unless certified with the wood insert.

PLEASE NOTE!

It is IMPORTANT to use dry wood that has a moisture

content of less than 18%. This will

ensure more efficient and clean combustion.

Using wet or semi-dry wood with a moisture content

higher than 18% will result in a slow

and less efficient combustion. The fire will be smaller

and difficult to start.

It will release a great deal of black smoke and pollution

into the air and also blacken

your glass and chimney pipe.

e To choose dry wood, use a moisture meter or check
if.

e The wood is lightweight and slightly split

e You hear a snap when banging one log against the
other

e The bark comes off easily

e There are cracks from the center to the edge

Using wet wood over 18% moisture can create more

smoke and a low efficiency fire.

Dry wood has a higher efficiency level and will reduce

the amount of wood that you burn over the year.

Each type of wood has a different calorific value and all
burn in different ways.

We strongly encourage the use of hardwoods such as
hornbeam, maple, oak, ash elm and beech. They pro-
duce beautiful flames and plenty of embers that glow
for a long time

Trees at the top of the list have the most energy per
cord, while those at the end have the least.

ardest (long burning)

Ironwood, Rock elm, Hickory, Oak, Sugar maple, Beech,
Yellow birch, Ash, Red elm, Red maple, Tamarack,
Douglas fir, White birch, Manitoba maple, Red alder,
Hemlock, Poplar, Pine, Basswood, Spruce, Balsam.
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Safety Information

Informations Sur La Sécurité

Listed by / Manufactured by: Listée par / Fabriqué par:
Spartherm Feuerungstechnik GmbH s p® Spartherm Feuerungstechnik GmbH
Maschweg 38 Maschweg 38
GER - 49324 Melle, Germany GER - 49324 Melle, Germany

com Energy Verifed i com

Solid Fuel Room Heater — For Use with Solid Wood Fuel only

Tested to Standards: UL-1482-11, ULC-S628 M93,

U.S. Enviroment Protection Agency: Certified to comply with 2020
Particulate emission standards using crib wood: emission rate 1.3 g/hr
Model: Spartherm Cassette 800 Insert

Date of Manufacture

Month/Year: 06/2023

Serial Number L 800 Insert - 001

Appareil de Chauffage a combustion solides

Tested aux Normes: UL-1482-11, ULC-S628 M93,

U.S. Enviroment Protection Agency: Certified to comply with 2020
Particulate emission standards using crib wood: emission rate 1.3 g/hr
Model: Spartherm Cassette 800 Insert

Date de Fabrication:

Mois/Année: 06/2023

No de Serie: L 800 Insert_- 001

POUR EVITER LES INCENDIES DOMESTIQUES:
dans votre région. Installez et utilisez uniquement conformément aux

Contact local building or fire offclals about
inspection in your area. Install and use only in aocordance with
manufacturer's installation and operating instructions and local codes.
In the absence of any local codes, installation must meet minimum
requirements of NFPA 211 in the USA, and B365 in Canada. Refer to
manufacturer’s instructions and local codes for precautions required
for passing a chimney through a combustible wall or ceiling. Inspect
and clean chimney system frequently in accordance with
manufacturer’s instruction. Do not connect this insert to a chimney flue
serving another appliance. Do not use grate or elevate fire. Build wood
fire directly on hearth. This fireplace insert must be installed with a
continuous chimney liner of 6 or 7 inches diameter extending from the
fireplace insert to the top of the chimney. The chimney liner must
conform to the Class 3 requirements of CAN/ULC-S635, Standard for
Lining Systems for Existing Masonry or Factory-Built Chimneys and
Vents, or CAN/ULC-S640, Standard for Lining Systems for New
Masonry Chimneys.
TO PREVENT CREOSOTE FIRES:
Inspect and clean chimney frequently - under certain conditions of use,
creosote buildup may occur rapidly. Do not use fuels other than
firewood.
CAUTION: Only operate the wood heater with the doors fully closed.
Replace glass only with original 4 mm Robax ceramic glass. Areas of
the fireplace incorporating warm or co\d air ducts shall be enclosed in
with the instructions.
provided with a hearth extension, (he hearth extension must be
installed according to the installation instructions! Air is needed for
fireplace operation! At least 14 square inches (90.3 square
centimeters) of outside air must be admitted to the room or directly to
the unit through a 4” (101.6mm) diameter pipe. Failure to provide this
may starve other fuel burning appliances from an adequate air supply.
Do not obstruct air inlet and outlet in any case. Components used with
fireplace must be listed. See manual. Do not use a fireplace insert or
other products not specified for use with this product.
CAUTION: Gas logs shall be certified for the application. This unit is
not designed to burn with a log set.
This wood heater needs periodic inspection and repair for proper
operation. Consult the owner's manual for further information. It is
against federal regulations to operate this wood heater in a manner
with the operating instructions in the owner's manual.

instructions d'installation et d'utilisation du fabricant et aux codes locaux. En
I'absence de codes locaux, l'installation doit répondre aux exigences minimales de
NFPA 211 aux Etats-Unis et de B365 au Canada. Reportez-vous aux instructions du
fabricant et aux codes locaux pour connaitre les précautions nécessaires pour faire
passer une cheminée a travers un mur ou un plafond combustible. \nspec(ez et
nettoyez le systéme de ch aux du
fabricant. Ne raccordez pas cet insert a un conduit de cheminée desservant un autre
appareil. Ne pas utiliser de grille ou élever le feu. Faites du feu de bois directement
sur le foyer. Cet insert de foyer doit étre installé avec une doublure de cheminée
continue de 6 ou 7 pouces de diameétre s'étendant de I'insert de cheminée jusqu'au
sommet de la ch de chemir doit étre conforme aux
exigences de classe 3 de CAN /ULC-S635, Norme pour les systémes de revétement
pour magonnerie existante ou cheminées et évents construits en usine, ou CAN /
ULC-S640, Norme pour les systémes de revétement pour les nouvelles cheminées
de magonnerie.
POUR EVITER LES FEUX DE CREOSOTE :
Inspectez et nettoyez la cheminée régulierement - Sous certaines condition
d’emploi, la creosote peut s'accumuler rapidement. Ne pas utiliser d‘autres
combustibles que le bois.
ATTENTION: N'utilisez le poéle que lorsque les portes sont complétement fermées.
Remplacer la vitre uniquement avec du verre Robax céramique de 4 mm.|l faut que
les zones du loyer vitré qui portent les canaux d'alimentation d'air chaud et froid
soient conformes a linstruction de montage du fabricant. L'approvisionnement en
fait de devant I'ouverture du foyer vitré doit
étre installé conforme a l'instruction de montage du fabricant. L'aération suffisante
pour l'utilisation du foyer est nécessaire! Dans I'emplacement du foyer vitré il faut
assurer au moins 14 pouces carée (90,3 centimétres carée) de I'air de dehors ou il
faut assurer I'alimentation en air de combustion directe au foyer vitré par une tube
d'un diamétre de 4 pouces carée ( 101,6mm). Un manque d’air d'appoint pourrait
priver les autres apparells de combustion d'une alimentation d’air adéquate. Ne pas
obstruer les entrés et sorties d'air en aucun cas. Les composantes utilisées dans
I'appareil doivent étre répertoriées. Voir manuel. N'utilisez pas d'insert de cheminée
ou autres produits qui ne sont pas autorisés pour l'usage de ce produit.
ATTENTION: Ce poéle & bois n'est pas congu pour briler avec un biiche & gaz
Ce foyer vitré a bois doit &tre entretenu et réparé a intervalles réguliers pour assurer
un fonctionnement correct. Veuillez consulter s.v.p. pour de plus amples informations
les instructions du fabricant. Il est contraire aux dispositons de l'autorité d'exploiter ce
foyer vitré & bois incompatible au manuel du fabricant.

e |
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Floor protection for Canada: 18" (457mm)
from unit to front of floor protector.

Protection de sol pour Canada: 18" (457 mm) de
Iavant de I appareil au bord de la protection.

MINIMUM CLEARANCES TO COMBUSTIBLE MATERIALS
7.25"/ 184mm

A .

B. 15" /381mm

C. 15"/ 381mm

D. Unit width and add 8" / 203mm on each side

E. 8"/203mm on each side

F. For USA: 16"/ 406mm For Canada 18"/ 457mm
9.25"/ 235mm

IN FRONT OF UNIT *

Recommend amount of wood: 2,1 kg/hr

Min. / Max. output (kKW): 13,129 — 29,452 BTU/hr

ECARTEMENT MINIMUM AUX MATERIAUX COMBUSTIBLES
7.25"/ 184mm

A.

B. 157/ 381mm

C. 15"/ 381mm

D. Unité largeur et ajouter 8" / 203mm de chaque coté

E. 8"/203mm de chaque coté

F. Pour les USA: 16" / 406mm  Pour le Canada 18"/ 457mm
9.25"/235mm

DEVANT L’APPAREIL

Quantité de bois recommanée: 2,1kg/hr

Min. / Max. sortie (kW): 13,129 — 29,452 BTU/hr.

“'Not Tested - NFPA Guidelines in the USA, CAN/CSA B365-M81 in
Canada. Floor protection must be minimum 3/8-inch non-combustible
material extending beneath the stove, and to the front and sides from door
opening and to the rear as indicated.

*Non testé - Exigences NFPA aux Etats-Unis, CAN/CSA B365-Md1 au
Canada. La protection de sol doit avoir une épaisseur de 3/8 pouces (1
cm), étre d'un matériau non combustible et étre placée devant et & coté
de la porte ainsi qu'a 'arriére, comme indiqué.

CAUTION:

ATTENTION:

HOT WHILE IN OPERATION. DO NOT TOUCH.

KEEP CHILDREN AND CLOTHING AWAY.

CONTACT MAY CAUSE SKIN BURNS. SEE NAME PLATE
AND INSTRUCTIONS. KEEP FURNISHINGS AND OTHER
COMBUSTIBLE MATERIALS A CONSIDERABLE

DISTANCE AWAY FROM THE APPLIANCE.

NOT SUITABLE FOR MOBILE HOME INTALLATION.

DO NOT OVERFIRE - IF HEATER OR CHIMNEY CONNECTOR

CHAUD PENDANT LE FONCTIONNEMENT — NE PAS TOUCHER.
TENIR ELOIGNES LES ENFANTS ET LES VETEMENTS —

LE CONTACT PEU CAUSER DES BRULURES. CONSULTEZ

LA PLAQUE D'IMMATRICULATION ET LES INSTRUCTIONS.
TENIR LES FOURNITURES ET AUTRES MATIERES
COMBUSTIBLES A DISTANCE DE L’APPAREIL.

NE PAS INSTALLER DANS UNE MAISON MOBILE.

EVITER DE SURCHAUFFER - SI LE FEU OU LA CHEMINEE

GLOWS, YOU ARE OVERFIRING.
BEL

O NOT REMOVE THIS

DEVIENT ROUGE, VOUS SURCHAUFFEZ.

NE PAS ENLEVER CETTE ETIQUETTE




2.2 DIMENSIONS

Insert-800

A 18 11/16” (474 mm)
B 30 3/16” (766 mm)
= C 24 3/16” (614 mm)
D 30 13/16” (782 mm)
£ E 6" (153 mm)
: \
8
E
B r i
=1
1 1
3 - L

Example shown: 800



2.3 SPECIFICATION

Fire chamber Minimum Power | Maximum power Efficiency* Chimney type Unit weight ideal fuel size
volume
Insert-800 1.56 cuft 19,931.BTU/h 20.406. BTU/h 71% 6" 286 Ibs 21"
Conversion Factors CAUTION:

Inches to millimeters (mm): 1” = 25.4 mm
British Thermal Unit BTU/h to Watt: 1BTU/h =
0.293 Watt

Kilogramm to Pound: 1kg = 2.205 Ib
Cubicmeter to cubicfeet:

1m3 = 35.314 1t

The overall Efficiency is based on the higher heating
value of the solid fuel.

2.4 GENERAL INSTRUCTIONS

THIS APPLIANCE HAS NOT BEEN TESTED WITH
ANY VENTED OR UNVENTED GAS LOG SET: TO
REDUCE RISK OF FIRE OR PREVENT INJURY, DO
NOT INSTALL A VENTED OR UNVENTED GAS LOG
SET INTO THE APPLIANCE.

These masonry inserts are not certified for gas log sets.

DO NOT CONNECT THIS APPLIANCE TO A CHIMNEY FLUE
SERVING ANOTHER APPLIANCE.

THIS APPLIANCE AND THE COMPONENTS ARE DESIGNED
TO BE INSTALLED AND OPERATED AS A SYSTEM. ANY
ALTERATION TO OR SUBSTITUTION FOR ITEMS IN THIS
SYSTEM, UNLESS ALLOWED BY THESE INSTALLATION
INSTRUCTIONS, WILL VOID THE LISTING AND MAY VOID THE
PRODUCT WARRANTY. IT MAY ALSO CREATE A HAZARDOUS
INSTALLATION. READ THROUGH THESE INSTRUCTIONS
THROUGHLY BEFORE STARTING YOUR INSTALLATION AND
FOLLOW THEM CAREFULLY THROUGHOUT YOUR PROJECT.

e Before beginning your installation, consult with
your local building code agency or fire officials and
insurance representative to ensure compliance.

e Non-toxic smoke will be emitted during the paint
curing process, to help dissipate the smoke open a
window near the appliance.

e Remove any dust or debris off the top of the appli-
ance before firing the appliance as the paint will
become soft as the appliance heats up and will
harden as the appliance cures. To cure the paint on
your appliance burn your appliance moderately hot
during the first few fires.

e To keep the gasket from sticking to the appliance
as the paint is curing, periodically open the door
every 5-10 minutes.

2.5 GENERAL INFORMATION

L]

e The chimney vent system used on your wood
burning appliance should be designed with the
least amount of restriction possible to enable the
exhaust products to easily flow through it. Chimney
vent systems that are too short or too long (refer
to point 4.3 "chimney installation”) can also have
an adverse affect on the flow of exhaust through
it. The wood burning appliance and chimney vent
system also require a sufficient supply of combus-
tion air not only to support the combustion in the
combustion chamber but to replace the exhaust
leaving it so it can flow freely up through the vent
system and out into the atmosphere. It is the cor-
rect balance of combustion air and the chimney
vent system that will ensure the appliance provides
you with its optimum performance.

e Be sure to provide sufficient combustion air. There
are many other appliances in your home competing
for air such as a kitchen range hood, forced air
heating devices or a bathroom exhaust fan.

Expansion / contraction noises during heating up and
cooling down cycles are normal and to be expected.

After extended periods of non-operation such as
following a vacation or a warm weather season, the
appliance may emit a slight odour for a few hours. This
is caused by dust particles on the firebox burning off.
Open a window to sufficiently ventilate the room.

CALIFORNIA PROP 65 WARNING:

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

If you experience smoking problems, you may need
to open a door, a window or otherwise provide some
method of supplying combustion air to the appliance.

(NATIONAL

FIREPLACE
INSTITUTE

NFI

CERTIFIED

Training (WETT).

\www.nficertified.org

We suggest that our woodburning hearth products )
be installed and serviced by professionals who are
certified in the U.S. by the National Fireplace
Institute® (NFI) as NFI Woodburning Specialists or
who are certified in Canada by
Wood Energy Technical

Wood Energy
Technical Training

www.wettinc.ca

J




2.6 COMBUSTION AIR 2.6.1 CONNECTION DIRECTLY TO THE UNIT

When mounting the air system ensure that the air control system provides fresh air from the outside.
To connect the separate combustion air directly to the unit you need to have the right separate combustion air

connector @ 5”. Fix the connector directly to the unit. It can be oriented to the left side, right side or to the back.

Spartherm 800 insert combustion air intake.

Grills
The combustion air ducts will be protected at the outside by a grill. The free passage section of those grills is
at least equivalent to the section of the air inlet. Please note that the infiltration of water and the effect of the

wind can damage the system.




CLOSURE VALVE

If you decide to connect separate combustion air it is
mandatory to install a closure valve to prevent conden-
sate formation and to prevent the room from becoming
cold while the stove is not in use. It should ideally be
located as close as possible to the outside wall. It can
be controlled from inside if it is not too far from the
stove (cable length = 477).

PLEASENOTE: COMBUSTIONAIRINTAKEREQUIREMENTS.

It is recommended that the 5” Combustion air intake
duct is installed in acorrect manner.

Please find the following information. Outside Air-
ducts must... - Be protected on the outside by a grill
where the free passage section of these grills is at
least equivalent to the section of the air inlet.

Please note that the infiltration of wind, weather, snow
and water can effect or damage the air combustion
system.

- |deally be fitted with a butterfly valve so that it can
manually , be used to close the cold air from entering
the firebox.

Please note that the butterfly valve has to be 100%
open or 100% closed and should not be used to adjust
burn rate!

Try to keep the butterfly valve as close to the outside
wall as possible.

-The air-duct should be insulated and the distance
from the wood insert to the outside should be as short
as possible.

For 5” air duct please refer to the maximum lengths
and elbows

Number of 90 degree elbows

4’ = 4 elbows

8’ = 4 elbows

10" = 2 elbows

12" = 0 elbow

If you exceed these guidelines, you must compensate
by using a larger diameter and/or a smoother duct.
Careful not to crush the duct!

It should ideally be located as close as possible to the
outside wall.

-If it is not possible to bring in combustion air to the
wood insert please insure that there is sufficient air
to feed the wood insert in the room —please note that
this is not ideal.

Please contact your dealer who offers suitable parts
for air inlet ducts (pipes and damper).

Make sure that the wire mesh is mounted at the com-
bustion air inlet.

3. INSTALLATION PLANNING

Clean all ashes out of the inside of the existing wood
insert opening. Make sure

that the chimney and wood insert are free of cracks,
loose mortar, creosote

deposits, blockage or other signs of deterioration. If
necessary, have any

repair work done by a qualified professional before
installing the insert.

Do NOT remove bricks or mortar from the wood insert.
In case of an outside

air inlet or ash dump, fill with rockwool insulation.
Adhere to minimum

clearances as illustrated.

WEAR GLOVES AND SAFETY GLASSES FOR PROTEC-
TION. CAREFULLY FOLLOW THE INSTRUCTIONS FOR
ASSEMBLY OF THE PIPE AND OTHER PARTS NEEDED
TO INSTALL THE APPLIANCE. FAILURE TO DO SO MAY
RESULT IN A FIRE, ESPECIALLY IF COMBUSTIBLES ARE
TOO CLOSE TO THE APPLIANCE OR CHIMNEY AND AIR
SPACES ARE BLOCKED, PREVENTING THE FREE MOVE-
MENT OF COOLING AIR. DO NOT DRAW OUTSIDE AIR
FROM GARAGE SPACES. EXHAUST PRODUCTS OF GAS-
OLINE ENGINES ARE HAZARDOUS. DO NOT INSTALL
OUTSIDE AIR DUCTS SUCH THAT THE AIR MAY BE
DRAWN FROM ATTIC SPACES, BASEMENTS OR ABOVE
THE ROOFING WHERE OTHER HEATING APPLIANCES
OR FANS AND CHIMNEYS EXHAUST UTILIZE AIR. THESE
PRECAUTIONS WILL REDUCE THE POSSIBILITY OF
APPLIANCE SMOKING OR AIR FLOW REVERSAL. THE

OUTSIDE AIR INLET MUST REMAIN CLEAR OF LEAVES,
DEBRIS ICE AND/OR SNOW OR ANY OTHER OBSTA-
CLES. IT MUST BE UNRESTRICTED WHILE APPLIANCE
IS IN USE TO PREVENT ROOM AIR STARVATION WHICH
CAN CAUSE SMOKE SPILLAGE AND AN INABILITY TO
MAINTAIN A FIRE. SMOKE SPILLAGE CAN ALSO SET
OFF SMOKE ALARMS. NEGATIVE PRESSURE WITHIN
YOUR HOME MAY INADVERTENTLY AFFECT YOUR
APPLIANCE. TO PREVENT CONTACT WITH SAGGING
OR LOOSE INSULATION, THE APPLIANCE MUST NOT BE
INSTALLED AGAINST VAPOUR BARRIERS OR EXPOSED
INSULATION. LOCALIZED OVERHEATING COULD OCCUR
AND A FIRE COULD RESULT. DO NOT USE MAKESHIFT
COMPROMISES DURING INSTALLATION. DO NOT
BLOCK OR RESTRICT AIR, GRILLE OR LOUVRE OPEN-
INGS. DO NOT ADD A HOOD. KEEP HAND TOOLS IN
GOOD CONDITION; SHARPEN CUTTING EDGES AND
MAKE SURE TOOL HANDLES ARE SECURE. ALWAYS
MAINTAIN THE MINIMUM AIR SPACE REQUIRED TO
THE ENCLOSURE TO PREVENT FIRES. DO NOT PACK
REQUIRED AIR SPACES WITH INSULATION OR OTHER
MATERIALS. COMBUSTION AIR INLET DUCTS ARE NOT
TO TERMINATE IN ATTIC SPACES OR CRAWL SPACES.

3.1 MINIMUM CLEARANCES TO
COMBUSTIBLES

DO NOT PLACE ANY COMBUSTIBLE MATERIALS (FUR-
NITURE, FIREWOOD, ETC.) WITHIN 48"(1220mm) IN
FRONT AND ON THE SIDES OF THE Insert.

COMBUSTIBLE MATERIALS CAN NOT PROTRUDE ONTO
THE METAL PARTS OF THE UNIT, THEY MUST BE COV-
ERED WITH NON COMBUSTIBLE MATERIALS.



Spartherm L800 Insert

A

Informations to D-1/D-2:

The floor in front of the wood insert requires thermal
protection. This protection must be non-combustible.
Also this floor protector must be listed to UL 1618
ember protection or in Canada CSA-B365.

Do NOT install in @ mobile home

glass or 4 1/2” with R
value 2,957

B
i
.
A Combustible mantle to top of glass Canada USA
A 7 1/4” for 8“ thickness | 7 1/4” for 8" thickness
B Sidewall to insert
B 15" 15"
C Side facing C 15" 15"
D-1 unit width and add 8” | unit width and add 6”
D-1 Hearth extension, width on each side on each side
D-2 18" 16"
D-2 Hearth extension, depth 9 1/4” from the floor | 9 1/4" from the floor
£ to the bottom of the to the bottom of the

glass or 6 1/2” with R
value 2,957

Distance to furniture

The recommend minimum distance from stove to fur-
niture is 48 inches. Note that some furniture is more
easily affected by heat and may need to be moved to
greater distance. This is your responsibility.

In addition other combustible materials, away from
the stove. In general, a distance of 48 inches must
be maintained between the stove and moveable com-
bustible item such as drying clothes, newspapers,
firewood etc. Failure to meet the required clearances
can endanger property and personal safety.

3.1.2 PLACEMENT

Make sure there is enough space for the wood heater.
If the masonry inserts is fitted with a frame (which
conceals the contours of the recess) an additional
tolerance of 1/4” can be set when the recess is made.
The wood heater must be able to expand freely. The
brickwork or decorative materials must not enter into
contact with the wood heater under any circumstances;
leave a gap of at 1/4”.

4. INSTALLATION
4.1 HEARTH EXTENSION

INSTALLTHEHEARTHEXTENSION ONLY ASILLUSTRATED!

A 18" x 8” (457mm x 203mm) for Canada or 16” x 6”
(406mm x 152mm) for USA minimum hearth exten-
sion made of non combustible material is required.
To prevent any burning embers falling between the
fireplace and the hearth extension from coming into
contact with the floor, insert a metal sheet under the
front of the wood insert. This sheet must extend 4”
(100mm) on both sides of the wood insert and 2”
(50mm) in front. You can also prevent embers from
falling in the joint between the wood insert and the
hearth extension by filling it with mortar grout.

The non combustible material that is used must be UL
1618 ember protection or in Canada CSA-B365.

Distance from bottom of the glass to the floor 9 1/2” to
the bottom of the glass or 4 1/2” -with R value 2,957
(Canada) or 6,1/2” - with R value 2,957 (USA).



411 800

INSERT

O

o

L 800
A 18 inches (Canada)
16 Inches (USA)
B Canada: 8" on each side

USA: 6" on each side

4.2 DISTANCE COMBUSTIBLE MANTLE

71/4"

Min. 9 1/2“

4.5 CHIMNEY LINER INSTALLATION

This wood insert is designed and approved for installa-
tion with the following

brands of chimney liner measuring 6” and 7” (152 and
178mm) in diameter.

4.51 LISTED CHIMNEYS

This appliance must be installed with a listed 6 and
7" chimney liner system approved under the following
standards:

The chimney liner must conform to the Class 3
requirements

of CAN/ULC-S635, Standard for Lining Systems for
Existing Masonry or Factory-Built Chimneys and Vents,
or CAN/ULC-S640, Standard for Lining Systems for
New Masonry Chimneys and be installed in accordance
with the manufacturer’s installation instructions.



4.5.4 EXAMPLES OF TYPICAL INSTALLATIONS

rain cap

24" (min.)

minimum chimney height

——
—

/ recommended location
———— —

recommended location marginal location

location NOT recommended

;

location NOT recommended

windward

——

leeward

———

multi level roots

pitched roof

wall or parapet

— 10 ft.

ormore ————™

(~— 3 ft. (min.)

less than 10 ft. 4

j=——10ft.  to nearest roofline —————=

f~— 3 ft. (min.) —=

ot

ft. (min.) =—

less than 10 ft. [k

flat roof

This appliance must be installed with a listed
6“(150mm) or 7* (178mm) chimney system approved.
under the following standards: The chimney liner
must conform to the Class 3 requirements of CAN/
ULC-S635, Standard for Lining Systems for Existing
Masonry or Factory-Built Chimneys and Vents, or
CAN/ULC-S640, Standard for Lining Systems for New
Masonry Chimneys and be installed in accordance with
the manufacturer's installation instructions.

This fireplace insert is designed to be installed into a
masonry fireplace. The masonry fireplace is to be con-
structed in accordance to N.F.P.A. 211(Latest Edition),
Standards of Chimney, Fireplaces, Vents and Solid-Fu-
el-Burning Appliances and Equipment or applicable
National, Provincial, State or local codes. The installa-
tion shall conform to CAN/CSA-B365, Installation Code
for Solid —Fuel —Burning Appliances and Equipment.
The combustible floor in front of the fireplace insert
must be protected from hot embers by a non-combus-
tible material extending 16” (USA) and 18” (Canada) on
the fuel loading side and 8” to the other sides.

Heat protection is required in front of the insert when
it is installed less than 9 %"above a combustible floor,
measured vertically from the combustible floor to the
bottom of the glass. The distance from the combustible
floor to the bottom of the glass can be reduced to 4
%" (Canada) 6 %" (USA) when the hearth protection
used, has an R value of 2.957

If this insert is not properly installed, a house fire may
result. For your safety, follow the installation direc-
tions. Consult your local Fire or Building officials about
restrictions and installation inspection requirements in
your area.



4.6 MASONRY
4.6.1 TYPICAL EXISTING MASONRY

DO NOT CONNECT THIS APPLIANCE TO A CHIMNEY
FLUE SERVING ANOTHER FIREPLACE. DO NOT CON-
NECT TO ANY AIR DISTRIBUTION DUCT OR SYSTEM.

You can install your masonry inserts using your
existing masonry chimney liner. To do so, follow the
guidelines below. If you are using a masonry chimney,
it is important that it be built in compliance with the
specifications of the Building Code in your region. It
must normally be lined with refractory bricks, metal
or clay tiles sealed together with fire cement. (Round
flues are the most efficient).

Remove the wood insert damper or fasten it perma-
nently open. We recommend the following method of
sealing off the damper area around the liner:

Measure the throat of the wood insert and mark
this shape on a piece of 24 gauge sheet metal (flue
cover); cut a six-inch (6 3/4” / 171mm) hole to lie
directly below the wood insert flue opening. Allow two
inches of material for a flange on all sides and cut to
these measurements. Bend down the flanges. If you
have never done this before, it might be a good idea
to make a cardboard pattern and test it first. Fasten
this flue cover in position as high as possible with two
masonry screws per side through the flanges into the
wood insert.

n Canada: Install only flexible or solid chimney liner
from the top of the chimney to the insert flue collar.
Attach a stainless steel liner connector or elbow to the
liner and insert onto the flue collar. Fasten with three
screws. Secure the top of the liner to the chimney cap
using a liner support and chimney flashing. Cap the
top of the chimney liner assembly using an approved
rain cap.

In the United States: While it is not required, it is rec-
ommended that a chimney liner be installed that is
continuous from the insert to the top of the chimney,
particularly when the insert is installed in a basement.
For this type of connection, use the “In Canada” instal-
lation instructions above.

If a continuous liner is not installed, a “direct flue
connection” must be made. The direct flue connection
requires a non-combustible connector that extends
from the insert into the chimney flue liner and also the
installed flue cover to be sealed below the entry point
of the connector to prevent dilution of combustion
products in the chimney flue with air from inside the
house. Cap the top of the chimney using an approved
rain cap.

THIS UNIT IS NOT TESTED TO BE BUILT INTO A FAC-
TORY BUILT FIREPLACE.

instructions for maximum
liner extension above
chimney

masonry chimney
must have
structural
integrity

damper plate
removed or
fastened in open
position

listed chimney liner

connector

floor protector

rain cap 12" above the chimney

4\
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4.7 CONVECTION

Circulation of convection air

The convection air enters into the wood insert via the inlet at the bottom of the wood insert. The hot air for

convection comes out of the wood insert via the front outlet.

Circulation of convection air

The convection air enters into the fireplace via the inlet at the bottom of the fireplace.

The hot air for convection comes out of the fireplace via the front outlet.

5. FINISHING

5.1 BRICKS AND BAFFLES
INSTALLATION

OPERATION OF THE APPLIANCE WITHOUT THE BAF-
FLES CAN RESULT IN EXCESSIVE TEMPERATURES THAT
COULD DAMAGE THE APPLIANCE, CHIMNEY AND THE
SURROUNDING ENCLOSURE.

NOTE: DO NOT OPERATE IF BAFFLE AND MANIFOLD
SHIELD ARE NOT IN POSITION.



Masonry Insert 800

\
combustion chamber lining Linear fireplace cassette L 800 from 07/2022

eboris 1300 ultra + vermiculite 2022/11 ' SPARTHERM®

“THE FIRE COMPANY

1066037 1066040 g

1017407
1066039
6]

4
1017463
1017406
1017463
article designation ::;32‘:;2 art. no. quantity price group
individual lining parts
base brick, front 142 1017406 2 D
side wall brick 7+8 1017463 2 B
base brick, rear 3+4 1017407 2 C
rear wall brick, left 5 1066037 1 E
rear wall brick, right 6 1066039 1 E
baffle plate 9 1066040 1 E
complete set (without baffle plate)
set bottom - 1017640 4 price list

wall set - 1079460 4 price list




Please follow the following steps to dismantle / install the firebox door. Take 5. Now allow the door to drop down a little
5.2 DOOR REMOVAL / INSTALLATION care when carrying out these tasks as otherwise damage to the casing / door so that it comes away from the upper
cannot be ruled out. We recommend protecting the casing / metal plates with guidance pin and can be removed.

an overlay.
The door is now free and can be carefully
Dismantling: placed to one side.

1. Use a screwdriver or a similar tool to
BURNING YOUR APPLIANCE WITH THE DOORS OPEN OR remove the safety clasp on the stop-
AJAR CREATES A FIRE HAZARD THAT MAY RESULT IN A per side (hinge side) of the door.
HOUSE AND/OR CHIMNEY FIRE.

INSTALLATION: Installation is carried out in the reverse order:

1. Firstly guide the door in a slightly inclined position onto the fixture for th
hinge side of the door. In the process, support the door from below so
that the fireplace casing is not scratched.

DO NOT STRIKE OR SLAM DOOR.

NEVER REMOVE THE DOOR WHEN THE APPLIANCE Is 2+ Swing the door open. Then tighten
the Allen screw on the lower hinge

HOT. with a 3 mm Allen key.

2. Then swing the door inwards and set the lower pin into the lower fixture
To ensure the hexagonal socket can slide into the fixture, move the do«
a little (swivel the door).

3. Take hold of the door at the bottom.
Raise the door a little with a light lifting
movement so that the lower pin of the
hinge is exposed.

3. Loosen the hexagonal socket on the
lower hinge with a 3 mm Allen key.

4. Close the door and then push the
safety clasp back onto the pin.

4. In this position, pull the door a little
forward at the bottom.




6. OPERATION

ALWAYS OPERATE THIS APPLIANCE WITH THE
DOOR CLOSED AND LATCHED EXCEPT DURING
START UP AND RE-FUELING. ALWAYS WEAR
GLOVES TO PREVENT INJURY. DO NOT LEAVE THE
FIRE UNATTENDED WHEN THE DOOR IS UNLATCHED
AS UNSTABLE WOOD COULD FALL OUT OF THE FIRE
CHAMBER CREATING A FIRE HAZARD TO YOUR
HOME.

PLEASE USE THE GLOVE THAT IS SUPPLIED WHEN
OPERATING THE INSERT.

NEVER EVER LEAVE CHILDREN UNATTENDED WHEN
THERE IS A FIRE BURNING IN THE APPLIANCE.
NEVER USE GASOLINE, GASOLINE-TYPE LANTERN
FUEL, KEROSENE, CHARCOAL LIGHTER FLUID, OR
SIMILAR LIQUIDS TO START OR ‘FRESHEN UP’ A
FIRE IN THIS APPLIANCE. KEEP ALL SUCH LIQUIDS
WELL AWAY FROM THE APPLIANCE WHILE IT IS IN
USE.

OBJECTS PLACED IN FRONT OF THE APPLIANCE
SHOULD BE KEPT A MINIMUM OF 48” FROM THE
FRONT FACE.

ANY MODIFICATION OF THE APPLIANCE THAT HAS
NOT BEEN APPROVED IN WRITING BY THE TESTING
AUTHORITY IS CONSIDERED BREACHING CSA B365
(CANADA) AND ANSI NFPA 211 (USA).

HOT WHILE IN OPERATION. KEEP CHILDREN,
CLOTHING AND FURNITURE AWAY. CONTACT MAY
CAUSE SKIN BURNS. WEAR SUITABLE GLOVES TO
OPERATE YOUR APPLIANCE.

DO NOT POKE OR STIR THE LOGS WHILE THEY ARE
BURNING. USE ONLY FIRELOGS THAT HAVE BEEN EVAL-
UATED FOR THE APPLICATION IN WOOD INSERT AND
REFER TO FIRELOG WARNINGS AND CAUTION MARK-
INGS ON PACKAGING PRIOR TO USE.

AVOID BURN RISK. REMOVE OPERATIONAL TOOL
AFTER USE!!!

PLEASE USE THE GLOVE THAT IS SUPPLIED WHEN
OPERATING THE INSERT!

Your Spartherm product is designed with the most
advanced technology. The appliance is extremely
airtight. It has an exclusive direct outside air supply
(optional kit), a safety feature designed to prevent
spillage, and to keep your house free of carbon monox-
ide, in case of a down drafting chimney or an internal
negative pressure.

The first fire(s) in your appliance will be difficult to
get going and keep going with little amount of heat
being generated. This is a result of the moisture being
driven out of the fire brick. Allow 30 hours of hot fires
(temperatures in excess of 500°F / 260°C - 600°F /
316°C) before your appliance will perform normally.
During the break-in period (the first 2 or 3 fires) create
only small, hot fires using kindling; this will allow the
firebrick to cure. Do not be alarmed if small hairline
cracks develop in the firebrick. This is a normal occur-
rence and does not pose a safety hazard. The paint
may also smell for the first few fires as it cures and It
is recommended to open a door or window to alleviate
the smell.

To start, a brisk fire is required. Place loosely crumpled
paper on the floor of the appliance and cover with dry
kindling. Light the paper and leave the door slightly
ajar (one inch) until all kindling is burning. To maintain
a brisk fire, a hot coal bed must be established and
maintained.

Slowly add larger wood (2x4 size pieces). Lay the
pieces lengthwise from side to side in the hot coal bed
with a shallow trench between, so that the primary air
can flow directly into this trench and ignite the fuel
above. When the fire seems to be at its peak, medium
sized logs may be added. Once these logs have caught

fire, carefully close the door. (Closing the door too
quickly after refuelling will reduce the firebox tempera-
ture and result in an unsatisfactory burn.) Remember
it is more efficient to burn medium sized wood, briskly,
and refuel frequently than to load the appliance with
large logs that result in a smouldering, inefficient fire
and dirty glass. As soon as the door is closed, you will
observe a change in the flame pattern. The flames will
get smaller and lazier because less oxygen is getting
into the combustion chamber. The flames, however, are
more efficient. The flames will remain lazy but become
larger again as soon as the refractory bricks have been
heated thoroughly and the chimney becomes heated
and provides a good draft. Always operate with the
door fully closed once the medium sized logs have
caught fire.

You can now add larger pieces of wood and operate
the appliance normally. Once the appliance is entirely
hot, it will burn very efficiently with little smoke from
the chimney. There will be a bed of orange coals in the
firebox and secondary flames flickering just below the
top firebrick. You can safely fill the firebox with wood
up to the air inlet on the backside of the firebox or,
if not present, up to 50% of the fireboxes backside
height and will get best burns if you keep the appliance
pipe temperatures between 250°F (120°C ) and 450°F
(270°C ). A surface thermometer placed on the front
top will help regulate this.

Without an appliance thermometer, you are working
blindly and have no idea of how the appliance is
operating! An appliance thermometer offers a guide
to performance.

Can’t get the fire going?

Use more Kkindling and paper. Assuming the chimney
and vent are sized correctly and there is sufficient
combustion air, the lack of sufficiently dry quantities
of small kindling is the problem. Thumb size is a good
gauge for small kindling diameter.

Can’t get heat out of the appliance?
One of two things may have happened. The appliance
door may have been closed prematurely and the

appliance itself has not reached optimum temperature.
Reopen the door to re-establish a brisk fire. The other
problem may have been wet wood. The typical symp-
tom is sizzling wood and moisture being driven from
the wood.

Combustion Air,

Spartherm L 800 insert has a PRE SET COMBUSTION
AIR SETTING.

INFORMATION.
Air Wash system: This combustion air is designed to
keep the glass clean and to feed the fire with combus-
tion air to burn.

Secondary Air system: This air is used to burn off
the gases that are released when the fire burns.
The secondary air is also linked the secondary air
is linked to the burner by the pre set combustion air
setting.



WARNING!!!

HOT GLASS — WILL CAUSE BURNS.

DO NOT TOUCH GLASS UNTIL COOLED

NEVER!! ALLOW CHILDREN TO TOUCH THE GLASS.
PLEASE NOTE.

The tool that has been provided is for the operation of
the air control lever and for opening and closing the

masonry insert door.

WARNING!
If this tool is not used there is a risk of BURNS.

g SR

The Spartherm 800 insert has a pre-set combustion
air system.

The combustion-air damper should NOT be altered for
increased firing for any reason!

This wood heater has a manufacturer -set minimum
low burn rate that must not be altered.

It is against federal regulations to alter this setting
or otherwise operate this wood heater in a manner|
inconsistent with operating instructions in thig
manual.

DOOR ASSEMBLY - SPARE PARTS.

ROBAX 4MM CERAMIC GLASS.
USE ONLY AS PER MANUFACTURERS STANDARD AND SPARE PARTS.

glass strip, top

glass strip, bottom

lock

handle

bush

glass

seal / gasket

seal / gasket

seal / gasket

spring, left

door support, bottom
cheese head screw M4x5
fillister head screw
countersunk bolt M5x10
set screw M5x8

quantity

door profile

door profile

glass strip, top

glass strip, bottom

lock

handle

bush

glass

seal / gasket

seal | gasket

seal | gasket

spring, left

door support, bottom
cheese head screw M4x5
fillister head screw
countersunk bolt M5x10
set screw M5x8



6.1 FIRE EXTINGUISHERS / SMOKE
DETECTORS

All homes with a solid fuel burning appliance should
have at least one fire extinguisher in a central location,
known to all, and at least one smoke detector in the
room containing the appliance. If it sounds an alarm,
correct the cause but do not de-activate or relocate
the smoke detector.

6.2 FUEL

THIS APPLIANCE IS DESIGNED TO BURN NATURAL
WOOD ONLY. DO NOT BURN TREATED WOOD, COAL,
CHARCOAL, COLOURED PAPER, CARDBOARD, SOL-
VENTS OR GARBAGE. THIS APPLIANCE HAS NOT
BEEN TESTED WITH AN UNVENTED GAS LOG SET. TO
REDUCE RISK OF FIRE OR INJURY, DO NOT INSTALL
AN UNVENTED GAS LOG SET INTO THE APPLIANCE.

HIGHER EFFICIENCIES AND LOWER EMISSIONS
GENERALLY RESULT WHEN BURNING AIR DRIED
SEASONED HARDWOODS, AS COMPARED TO SOFT-
WO0O0DS OR TOO GREEN OR FRESHLY CUT HARD-
WO0ODS. DO NOT BURN GREEN OR FRESHLY CUT
woob.

BURNING WET UNSEASONED WOOD CAN CAUSE
EXCESSIVE CREOSOTE ACCUMULATION. WHEN
IGNITED IT CAN CAUSE A CHIMNEY FIRE THAT MAY
RESULT IN A SERIOUS HOUSE FIRE.

DO NOT STORE FUEL WITHIN THE CLEARANCE TO
COMBUSTIBLES, OR IN THE SPACE REQUIRED FOR
RE-FUELING AND ASH REMOVAL.

When loading the appliance, ensure that the upper
fibre baffles are not forced out of position. For max-
imum efficiency, when the appliance is throughly
hot, load it fully to the line of air inlet nozzles at the

backside of the firebox or, if not present, to 50% of the
fireboxes backside height and burn at a medium low
setting. The whiteness of the bricks and the cleanli-
ness of the glass are good indicators of your operating
efficiency. Not enough heat is produced when only a
few pieces of wood are burned or the wood may not
burn completely. Fuel for the appliance must not be
stored closer than the required clearances to combus-
tibles (heat sensitive material).

NEVER STORE WOOD IN THE ASH PAN COMPART-
MENT (IF APPLICABLE).

NOTE: WHEN LOADING THE APPLIANCE, ENSURE
TO KEEP FUEL BACK FROM THE GLASS. IF COALS
ARE TO ACCUMULATE ON THE FRONT LIP, THERE IS
A CHANCE THEY WILL FALL OUT WHEN THE DOOR
IS OPENED.

Burn only dry, clean unpainted wood that has been
seasoned. It produces more heat and less soot or cre-
osote. Freshly cut wood contains about 50% moisture
while after proper seasoning only about 20% of the
water remains. As wood is burned, this water boils off
consuming energy that should be used in heating. The
wetter the wood, the less heat is given off and the
more creosote is produced. Dry firewood has cracks in
the end of the grain. Both hardwood and softwood burn
equally well in this appliance but hardwood is denser,
will weigh more per cord and burn a little slower and
longer.

it
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AIR FLOW

Firewood should be split, stacked in a manner that air
can get to all parts of it and covered in early spring to
be ready for burning that fall. Dry firewood has cracks
in the end grain.

Cut the wood so that it will fit horizontally, front to
back, making for easier loading and less of a likelihood
that the wood will roll onto the glass.

Manufactured firelogs made by compressing 100%
natural wood fibre can be safely used as fuel. Do not
use manufactured firelogs if they contain additives
such as paraffin, wax, binders etc. Never burn more
than two manufactured firelogs at a time.

Do’s Dont’s

e Build a hot fire. e Take ash out immediately. Let it
accumulate to a depth of at least
one inch. A good ash layer provides
for a longer lasting and better

burning fire.

e Use only dry wood. e Burn wet wood

e Several pieces of medium
sized wood are better
than a few big pieces.

Close the door too soon or damper
down too quickly. Burn one large
log rather than two or three smaller,
more reasonably sized logs.

e (Clean chimney regularly. e Burn at continually “low setting”, if
glass door is constantly blackened.
This means the Firebox temperature
is too low and energy is wasted by

incomplete combustion.

e Refuel frequently using
medium sized wood.

AIR FLOW
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6.3 LIGHTING A FIRE

Lighting the fire in your masonry inserts is very easy if
you follow the instructions given below:

1. A fire may only be started in the wood insert when
the firebox lining has been correctly installed.

2. Turn off any air extraction ventilation (kitchen, bath-
room, WC etc.). This will avoid low pressure building
up in the installation room that can

affect the extraction of flue gases from the wood
insert. Check the combustion air supply (if required,
open the cover flap)!

3. Open the firebox door (swing open).

4. Place chopped wood into the middle of the firebox
using the funeral pyre method (use softwood).
Caution: The height of the wood pile must not exceed
the lower marking on the deflector plate!

5. Place standard firelighter cubes under

the wood pyre to help start the fire. (paper is not rec-
ommended because it burns too quickly and causes
ash to circulate).

6. Never use methylated spirits, petrol, oil or other
easily combustible liquids.

7. Light the fire using the firelighter cubes and, if
required, leave the firebox door open by approx. 3-5
cm. The fire should now light, burning

brightly and intensively.

8. When the kindling wood is burning well, add smaller
hardwood logs or larger softwood logs using the
funeral pyre method and close the door.

9. When the wooden logs are burning well, the air con-
trol lever can be set to a position in the middle.

10. You can find out more about the correct volume of
wood to add to the fire in the section “Volume of wood
to add per hour”.




11. When the wood has been completely burnt and
only embers are remaining from the initial wood added
to the fire, new wood can now be added as required
(hardwood is ideal).

12. Always open the firebox door slowly. This will
ensure that you avoid sudden low pressure in the fire-
box and prevent exhaust gases leaking into the living
room.

13. This will prevent any possible smoke leakage
through the opened door when adding new wood
during the ember phase.

14. Never consistently add more wood than the recom-
mended amount .

Caution: The height of the wood pile must not exceed
the lower marking on the deflector plate!

6.3.1 FLASH FIRE

Aflash fire is a small fire burned quickly when you don’t
need much heat. After your kindling has “caught”, load
at least 3 pieces of wood, stacked loosely.

6.3.2 EXTENDED FIRE

Load your larger pieces of wood compactly, packed
close enough to prevent the flames from penetrating
it completely.

DO NOT OVERFIRE THE APPLIANCE!
OVERFIRING CAN OCCUR BY:

A. Burning large amounts of smaller wood pieces such
as furniture scraps, skids or treated wood.

B. Operating the appliance with a poor gasket seal on
the main door.

C. Overfilling your appliance. Go by the following
specifications:

Appliance Wood consumed per hour

Insert-800 2,3 kg/hr
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6.3.3 SMOKING

A properly installed appliance should not smoke. If
yours does, check the following:

Has the chimney had time to get hot?

Is the smoke passage blocked anywhere in the appli-
ance, chimney connector or chimney?

Is the room too airtight and the air intake not con-
nected to the outside? Try with a window partly open.
Is the smoke flow impeded by a too long horizontal
pipe or too many bends?

Is it a weak draft perhaps caused by a leaky chim-
ney, a cold outside chimney, a too large diameter of a
chimney, a too short chimney, or a chimney too close
to trees or a higher roof?

Has a direct flue connection been used rather than a
chimney liner continuous from cap to appliance flue
collar.

7. MAINTENANCE

APPLIANCE MAY BE HOT, DO NOT SERVICE UNTIL
APPLIANCE HAS COOLED. DO NOT USE ABRASIVE
CLEANERS.

Check your chimney and chimney connector for creo-
sote and soot buildup weekly until a safe frequency for
cleaning is established.

If accumulation is excessive, disconnect the appliance
and clean both the chimney and the appliance. You
may want to call a professional chimney sweep to
clean them. Both have to be cleaned at least once a
year or as often as necessary.

Remove baffle plates and clean above them once a
year. Replace any broken bricks.



71 ASH REMOVAL PROCEDURES

IMPROPER DISPOSAL OF ASHES RESULTS IN FIRES.
DO NOT DISCARD ASHES IN CARDBOARD BOXES.
DUMP IN BACK YARDS, OR STORE IN GARAGES.

IF USING A VACUUM TO CLEAN UP ASHES, BE SURE
THE ASHES ARE ENTIRELY COOLED. USING A VAC-
UUM TO CLEAN UP WARM ASHES COULD CAUSE A
FIRE INSIDE THE VACUUM.

Allow the ashes in your firebox to accumulate to a
depth of two or three inches; they tend to burn them-
selves up. When the fire has burned down and cooled,
remove any excess ashes but leave an ash bed approx-
imately 1” (25mm) deep on the firebox bottom to help
maintain a hot charcoal bed.

Shovel some ashes out through the door into a metal
container with a tight fitting lid. Leave an ash bed
approximately 1” (25mm) deep on the firebox bottom
to help maintain a hot charcoal bed. Keep the closed
container on a noncombustible floor or ground, well
away from all combustible materials. The ashes should
be retained in the closed container until all cinders
have thoroughly cooled. Cold wood ashes can be used
on the garden or in the compost.

7.2 CREOSOTE FORMATION AND
REMOVAL

When wood is burned too slow, it produces tar and other
organic vapors, which combine with expelled moisture
to form creosote. The creosote vapors condense in the
relatively cooler chimney flue of a slow-burning fire.
As a result, creosote residue accumulates on the flue
lining. When ignited this creosote makes an extremely
hot fire. The chimney connector and chimney should
be inspected at least once every two months during

the heating season to determine if a creosote buildup
has occurred. If creosote has accumulated it should be
removed to reduce the risk of a chimney fire.

7.3 RUNAWAY OR CHIMNEY FIRE

A CHIMNEY FIRE CAN PERMANENTLY DAMAGE YOUR
CHIMNEY SYSTEM. THIS DAMAGE CAN ONLY BE
REPAIRED BY REPLACING THE DAMAGED COMPONENT
PARTS. CHIMNEY FIRES ARE NOT COVERED BY THE
WARRANTY.

CAUSES:

e Using incorrect fuel, or small fuel pieces which
would normally be used as kindling.

e |eaving the door ajar too long and creating extreme
temperatures as the air rushes in the open door.

e Improperly installed or worn gaskets.

e Creosote build up in chimney.

SOLUTIONS:

e Do not burn treated or processed wood, coal,
charcoal, coloured paper or cardboard. Do not burn
green or freshly cut wood.

e Be careful not to overfire the appliance by leaving
the door open too long after the initial start-up.
A thermometer on the chimney connector and/or
appliance top helps.

e Replace worn, dried out (inflexible) gaskets.

e Have chimney regularly cleaned.

IN CASE OF A CHIMNEY FIRE:

e Have a well understood plan for evacuation and
a place outside for everyone to meet. Prepare to
evacuate to ensure everyone’s safety.

e Close air control on appliance.

e Call local fire department. Have a fire extin-
guisher handy. Contact local authorities for further

information on how to handle a chimney fire.

e After the chimney fire is out, clean and inspect
the chimney or chimney liner for stress and cracks
prior to lighting another fire. Also check combusti-
bles around the chimney and the roof.

7.4 CHIMNEY CLEANING

Both the chimney and the appliance must be inspected
and cleaned at least once a year.

For serious wood burners, chimney cleaning must be
done as needed to avoid chimney fires; the venting
systems for controlled combustion appliances may
need cleaning as often as once a month. These rates,
however, depend on the burning habits of the individ-
ual operating the appliance. For example, it is possible
to clog a solid fuel appliance chimney in a few days
if slow, smoldering fires are burned and the chimney
is cold. NOTE: Appliances burned consistently without
hot fires may result in significant creosote accumula-
tions in the chimney.

Certain items and considerations are important in
chimney cleaning:

e Proper tools should be used, including a brush
specifically designed for chimney cleaning.

e The chimney connector and dampers as well as the
chimney should be cleaned.

e The appliance’s firebox and baffle system should
be cleaned if needed.

e The chimney should be inspected and repairs made
if needed, preferably by a qualified chimney sweep
or mason.
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7.5 GLASS REPLACEMENT

DO NOT USE SUBSTITUTE MATERIALS

GLASS MAY BE HOT, DO NOT TOUCH GLASS UNTIL
COOLED.

CARE MUST BE TAKEN WHEN REMOVING AND
DISPOSING OF ANY BROKEN DOOR GLASS OR
DAMAGED COMPONENTS. BE SURE TO VACUUM UP
ANY BROKEN GLASS FROM INSIDE THE APPLIANCE
BEFORE OPERATION.

DO NOT STRIKE, SLAM OR SCRATCH GLASS. DO
NOT OPERATE APPLIANCE WITH GLASS REMOVED,
CRACKED, BROKEN OR SCRATCHED.

Installation:

Remove the door from the stove and remove the glass
retainer. Position the 4 mm ceramic Schott Robax glass
in the door, make sure that the glass gasket will prop-
erly seal your unit, and replace the retainer, it should
rest on the gasket not the glass. Tighten securely, but
do not wrench down on the glass as this may cause
the glass to break. Replacement Glass Part as for unit.

7.6 CARE OF GLASS

If the glass is not kept clean permanent discolouration
and / or blemishes may result. Normally a hot fire
will clean the glass. The most common reasons for
dirty glass include: not using sufficient fuel to get the
appliance thoroughly hot, using green or wet wood,
closing the draft so far that there is insufficient air for
complete combustion.

If it is necessary to clean the glass, buff lightly with a
clean dry cloth and non-abrasive cleaner.

HOT GLASS WILL CAUSE BURNS.
DO NOT TOUCH GLASS UNTIL COOLED. NEVER
ALLOW CHILDREN TO TOUCH GLASS.



DO NOT CLEAN GLASS WHEN HOT! Clean the glass
after the first 10 hours of operation with a suitable
stove glass cleaner. Thereafter clean as required.

The glass is very strong but do not let burning fuel
rest or fall against it and always close the door gently.
NEVER FORCE IT SHUT!

If the glass should ever crack or break while the fire is
burning, do not open the door until the fire is out and
do not operate the appliance again until the glass has
been replaced, available from your authorized dealer.
DO NOT USE SUBSTITUTE MATERIALS.

7.7 CLEANING THE GLASS CERAMIC
SHEET

THE GLASS CERAMIC SHEET MAY ONLY BE CLEANED
WHEN COLD (wood insert NOT BURNING AND COOLED
DOWN; NO HOT ASH IN THE FIRE CHAMBER).

All Spartherm inserts are supplied with Robax glass
in the door.

Robax is a ceramic glass.

Do not use substitute glass and order replacement
glass from Spartherm through your dealer.

7.8 CARE OF PLATED PARTS

If the appliance is equipped with plated parts, you
must clean fingerprints or other marks from the plated
surfaces before operating the appliance for the first
time. Use a glass cleaner or vinegar and towel to clean.
If not cleaned properly before operating for the first
time, the marks can cause permanent blemishes on
the plating. After the plating is cured, the fingerprints
and oils will not affect the finish and little maintenance
is required, just wipe clean as needed. Prolonged high
temperature burning with the door ajar may cause
discolouration on plated parts.

NOTE: The protective wrap on plated parts is best
removed when the assembly is at room temperature
but this can be improved if the assembly is warmed,
using a hair dryer or similar heat source.

8. REPLACEMENTS

Contact your dealer or the factory for questions con-
cerning prices and policies on replacement parts. Nor-
mally all parts can be ordered through your authorized
dealer / distributor. FOR WARRANTY REPLACEMENT
PARTS, A PHOTOCOPY OF THE ORIGINAL INVOICE
WILL BE REQUIRED TO HONOUR THE CLAIM. When
ordering replacement parts always give the following
information:

Model & Serial Number of appliance

Installation date of appliance

Part number

Description of part

Finish

IDENTIFIES ITEMS WHICH ARE NOT ILLUSTRATED. FOR

FURTHER INFORMATION, CONTACT YOUR AUTHORIZED
DEALER.
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FAILURE TO POSITION THE PARTS IN ACCORDANCE
WITH THIS MANUAL OR FAILURE TO USE ONLY
PARTS SPECIFICALLY APPROVED WITH THIS
APPLIANCE MAY RESULT IN PROPERTY DAMAGE
OR PERSONAL INJURY.

For refractory bricks and baffle plates replacement see
chapter 5.1



8.1 EXPLODED VIEW

NOTICE-

Please refer to the following drawing and speficy the spare part number and WHICH UNIT SIZE YOU HAVE FOR

REPLACEMENTS

SPARTHERM ACCESSORIES

1 Frame Masonry Insert Description Part
2 Firebox door with ceramic glass Soarther | 800
partherm Insert- Opti IS
) L ptional Combustion Air
3 Firebox lining - Appliance Connector
. 2 .3/8"- Teilenummer -1017413
4 Firebox
5 | Exhaust gas sockets, rotatable (vertically or ho- 8 /8" Tellenummer — 1017422
rizontally) 5 Butterfly Valve
— 4.00" -Teilenummer -1017430
6 Convection air jacket
7 Combustion air sockets, outlet to rear

9. TROUBLESHOOTING

APPLIANCE MAY BE HOT, DO NOT SERVICE UNTIL
APPLIANCE HAS COOLED.

DO NOT USE ABRASIVE CLEANERS.

Problem Solution
Can't get the * Not enough kindling / paper? Add more.
fire started. e Not enough air? Open the door 1” and wait for
the fire to gain momentum. Do not leave the insert
unattended while the door is open. Also ensure
that the air opening is not obstructed.
e Cold air blockage? Burn a piece of paper to estab-
lish a draft.
e Use dry seasoned wood.
e Flue blockage? Inspect chimney.
Smokes when e Cold air blockage? Burn a piece of paper to estab-
door is lish a draft.
open. Insufficient draft? Add more pipe.

Let air stabilize before opening door.

Ensure baffles are positioned correctly.

Negative pressure? Open a window near the
appliance.

o o o o

Appliance emits | e Paint curing. See “GENERAL INSTRUCTIONS”

odour. section.
Stove doesn’t e Wood is too wet.
burn hot o Insufficient draft? Add more pipe.
enough. e Not enough air? Also ensure that the air opening
is not obstructed.
Wood burns e Air control may need to be adjusted down.
too fast. e (Check door gasket for adequate seal.
e Wood may be extremely dry.
Dirty glass. o Burn hotter, smaller fires. Use well seasoned wood.
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10. GENERAL WARRANTY
TERMS AND CONDI-
TIONS

10.1 GENERAL INFORMATION

This quality manufactured product is state of the art.
The materials used were meticulously selected and
are constantly checked, as is our entire production
process.

Setting up or installing this product requires special-
ized knowledge. Our products may therefore only be
installed and commissioned by specialized

firms and in compliance with statutory regulations as
amended.

10.2 WARRANTY PERIOD

The General Warranty Terms and Conditions apply only
within the USA and Canada. The warranty period and
scope of the warranty in accordance with these terms
and conditions shall apply apart from the statutory
guarantee, which remains unaffected.

Spartherm Feuerungstechnik GmbH gives a 5-year
warranty on:
Basic body wood insert

Spartherm Feuerungstechnik GmbH gives a 24-month
warranty on elevating mechanisms, operating devices
such as handles, adjustment levers, shock absorbers,
electronic and electrical components such as exhaust-
ers, governors, original spare parts, all purchased
parts and safety devices.

Spartherm Feuerungstechnik GmbH gives a 6-month
warranty on wearing parts around the fire, such as
refractory bricks, vermiculite, fire grates, seals and
glass ceramics.



10.3 REQUIREMENT OF EFFECTIVE-
NESS FOR THE WARRANTY

The warranty period starts on the date of delivery to
the dealer / intermediary. This must be verified from
a document such as an invoice with the dealer /
intermediary’s confirmation of delivery. The warranty
certificate relating to the product must be produced by
the claimant when making a warranty claim.

If such proof is not produced Spartherm Feuerung-
stechnik GmbH shall not be obliged to honour the
warranty.

10.4 WARRANTY EXCLUSIONS

The warranty does not cover:

e wear and tear to the product

e Refractory bricks/ vermiculite:

These are natural products subjected to expansion and

contraction during the heating process. This may cre-

ate cracks. For as long as the linings remain in position

in the fire chamber and do not break up, they remain

fully functional.

e the Surfaces:

Discoloration of the enamel or galvanized surfaces

caused by thermal stress or overload.

e the elevating mechanism:

If the installation instructions are not correctly fol-

lowed, resulting in overheating of the pulleys and

bearings.

e the seals:

Reduced sealing due to thermal stress and hardening.

e the ceramic glass:

Soiling caused by soot or burnt-in residues of burnt

materials as well as visibly changed colour or other

aspects due to thermal stress.

e improper transport and/or incorrect storage

e improper handling of fragile components such as
glass and ceramics

e improper handling and/or use

e |ack of maintenance

e incorrect installation or connection of the unit

e Non-observance of the installation and operating
instructions

e technical modifications to alter the unit by third
parties

e installation that does not comply with industry
practice on installation instructions

10.5 NOTE

Your specialist dealer/contractor will gladly advise
and assist you in matters not covered by our warranty
terms and conditions and undertakings. We particu-
larly advise you to have your wood insert/

stove serviced regularly by a stove fitter.

Technical data subject to change errors and omissions
excepted.
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10.6 FOR YOUR INFORMATION
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11. SERVICE HISTORY

Appliance Service History

This heater must be serviced annually depending on usage.

Date Dealer Name Service Technician Name Service Performed Special Concerns
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THE GLOBAL BRAND FOR YOUR LIVING ROOM
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Spartherm Feuerungstechnik GmbH - Maschweg 38 - 49324 Melle
Phone +49 5422 94 41-0 - www.spartherm.com
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Listed by / Manufactured by: ®
Spartherm Feuerungstechnik GmbH
Maschweg 38
GER — 49324 Melle, Germany
info@spartherm.com Energy Verified

Safety Inform Informations Sur La Sécurité

Listée par / Fabriqué par:
sp(@ Spartherm Feuerungstechnik GmbH
Maschweg 38
GER - 49324 Melle, Germany
info@spartherm.com

Solid Fuel Room Heater — For Use with Solid Wood Fuel only

Tested to Standards: UL-1482-11, ULC-S628 M93,

U.S. Enviroment Protection Agency: Certified to comply with 2020
Particulate emission standards using crib wood: emission rate 1.3 g/hr
Model: Spartherm Cassette 800 Insert

Date of Manufacture

Month/Year: 06/2023

Serial Number L 800 Insert - 001

Appareil de Chauffage a combustion solides

Tested aux Normes: UL-1482-11, ULC-S628 M93,

U.S. Enviroment Protection Agency: Certified to comply with 2020
Particulate emission standards using crib wood: emission rate 1.3 g/hr
Model: Spartherm Cassette 800 Insert

Date de Fabrication:

Mois/Année: 06/2023

No de Serie: L 800 Insert - 001

TO PREVENT HOUSE FIRES:

Contact local building or fire officials about restrictions and installation
inspection in your area. Install and use only in accordance with
manufacturer’s installation and operating instructions and local codes.
In the absence of any local codes, installation must meet minimum
requirements of NFPA 211 in the USA, and B365 in Canada. Refer to
manufacturer’s instructions and local codes for precautions required
for passing a chimney through a combustible wall or ceiling. Inspect
and clean chimney system frequently in accordance with
manufacturer’s instruction. Do not connect this insert to a chimney flue
serving another appliance. Do not use grate or elevate fire. Build wood
fire directly on hearth. This fireplace insert must be installed with a
continuous chimney liner of 6 or 7 inches diameter extending from the
fireplace insert to the top of the chimney. The chimney liner must
conform to the Class 3 requirements of CAN/ULC-S635, Standard for
Lining Systems for Existing Masonry or Factory-Built Chimneys and
Vents, or CAN/ULC-S640, Standard for Lining Systems for New
Masonry Chimneys.

TO PREVENT CREOSOTE FIRES:

Inspect and clean chimney frequently - under certain conditions of use,
creosote buildup may occur rapidly. Do not use fuels other than
firewood.

CAUTION: Only operate the wood heater with the doors fully closed.
Replace glass only with original 4 mm Robax ceramic glass. Areas of
the fireplace incorporating warm or cold air ducts shall be enclosed in
accordance with the manufacturer's installation instructions. If
provided with a hearth extension, the hearth extension must be
installed according to the installation instructions! Air is needed for
fireplace operation! At least 14 square inches (90.3 square
centimeters) of outside air must be admitted to the room or directly to
the unit through a 4” (101.6mm) diameter pipe. Failure to provide this
may starve other fuel burning appliances from an adequate air supply.
Do not obstruct air inlet and outlet in any case. Components used with
fireplace must be listed. See manual. Do not use a fireplace insert or
other products not specified for use with this product.

CAUTION: Gas logs shall be certified for the application. This unit is
not designed to burn with a log set.

This wood heater needs periodic inspection and repair for proper
operation. Consult the owner's manual for further information. It is
against federal regulations to operate this wood heater in a manner
inconsistent with the operating instructions in the owner’s manual.

POUR EVITER LES INCENDIES DOMESTIQUES:

Inspection dans votre région. Installez et utilisez uniquement conformément aux
instructions d'installation et d'utilisation du fabricant et aux codes locaux. En
I'absence de codes locaux, l'installation doit répondre aux exigences minimales de
NFPA 211 aux Etats-Unis et de B365 au Canada. Reportez-vous aux instructions du
fabricant et aux codes locaux pour connaitre les précautions nécessaires pour faire
passer une cheminée a travers un mur ou un plafond combustible. Inspectez et
nettoyez fréquemment le systéme de cheminée conformément aux instructions du
fabricant. Ne raccordez pas cet insert & un conduit de cheminée desservant un autre
appareil. Ne pas utiliser de grille ou élever le feu. Faites du feu de bois directement
sur le foyer. Cet insert de foyer doit étre installé avec une doublure de cheminée
continue de 6 ou 7 pouces de diameétre s'étendant de l'insert de cheminée jusqu'au
sommet de la cheminée. Le revétement de cheminée doit étre conforme aux
exigences de classe 3 de CAN / ULC-S635, Norme pour les systemes de revétement
pour magonnerie existante ou cheminées et évents construits en usine, ou CAN /
ULC-S640, Norme pour les systéemes de revétement pour les nouvelles cheminées
de magonnerie.

POUR EVITER LES FEUX DE CREOSOTE :

Inspectez et nettoyez la cheminée régulierement - Sous certaines condition
d’emploi, la creosote peut s’accumuler rapidement. Ne pas utiliser dautres
combustibles que le bois.

ATTENTION: N'utilisez le poéle que lorsque les portes sont complétement fermées.
Remplacer la vitre uniquement avec du verre Robax céramique de 4 mm.ll faut que
les zones du foyer vitré qui portent les canaux d'alimentation d'air chaud et froid
soient conformes a l'instruction de montage du fabricant. L'approvisionnement en
revétement fait de matériaux ininflammables devant I'ouverture du foyer vitré doit
étre installé conforme a l'instruction de montage du fabricant. L'aération suffisante
pour l'utilisation du foyer est nécessaire! Dans I'emplacement du foyer vitré il faut
assurer au moins 14 pouces carée (90,3 centimetres carée) de l'air de dehors ou il
faut assurer l'alimentation en air de combustion directe au foyer vitré par une tube
d'un diameétre de 4 pouces carée ( 101,6mm). Un manque d’air d’appoint pourrait
priver les autres apparells de combustion d’une alimentation d’air adéquate. Ne pas
obstruer les entrés et sorties d’air en aucun cas. Les composantes utilisées dans
I'appareil doivent étre répertoriées. Voir manuel. N'utilisez pas d'insert de cheminée
ou autres produits qui ne sont pas autorisés pour l'usage de ce produit.
ATTENTION: Ce poéle a bois n'est pas congu pour brdler avec un blche a gaz

Ce foyer vitré a bois doit étre entretenu et réparé a intervalles réguliers pour assurer
un fonctionnement correct. Veuillez consulter s.v.p. pour de plus amples informations
les instructions du fabricant. Il est contraire aux dispositons de I'autorité d'exploiter ce
foyer vitré a bois incompatible au manuel du fabricant.
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Floor protection for Canada: 18" (457mm)
from unit to front of floor protector.

B

=

e e
Protection de sol pour Canada: 18" (457 mm) de
I"avant de I"appareil au bord de la protection.

MINIMUM CLEARANCES TO COMBUSTIBLE MATERIALS
7.25" / 184mm

15"/ 381mm

15"/ 381mm

Unit width and add 8” / 203mm on each side

8" /203mm on each side

For USA: 16" / 406mm For Canada 18" / 457mm
9.25” / 235mm

IN FRONT OF UNIT *

Recommend amount of wood: 2,1 kg/hr

Min. / Max. output (KW): 13,129 — 29,452 BTU/hr

@MmMUOw>

ECARTEMENT MINIMUM AUX MATERIAUX COMBUSTIBLES

A. 7.25"/184mm

B. 15"/ 381mm

C. 15”7/ 381mm

D. Unité largeur et ajouter 8” / 203mm de chaque c6té

E. 8”/203mm de chaque cbté

F. Pour les USA: 16” / 406mm Pour le Canada 18" / 457mm
G. 9.25” / 235mm

DEVANT L’APPAREIL

Quantité de bois recommanée: 2,1 kg/hr

Min. / Max. sortie (kW): 13,129 — 29,452 BTU/hr

* Not Tested - NFPA Guidelines in the USA, CAN/CSA B365-M91 in
Canada. Floor protection must be minimum 3/8-inch non-combustible
material extending beneath the stove, and to the front and sides from door
opening and to the rear as indicated.

* Non testé - Exigences NFPA aux Etats-Unis, CAN/CSA B365-M91 au
Canada. La protection de sol doit avoir une épaisseur de 3/8 pouces (1
cm), étre d'un matériau non combustible et étre placée devant et a coté
de la porte ainsi qu'a l'arriere, comme indiqué.

CAUTION: ATTENTION

HOT WHILE IN OPERATION. DO NOT TOUCH. CHAUD PENDANT LE FONCTIONNEMENT — NE PAS TOUCHER.
KEEP CHILDREN AND CLOTHING AWAY. TENIR ELOIGNES LES ENFANTS ET LES VETEMENTS —
CONTACT MAY CAUSE SKIN BURNS. SEE NAME PLATE LE CONTACT PEU CAUSER DES BRULURES. CONSULTEZ
AND INSTRUCTIONS. KEEP FURNISHINGS AND OTHER LA PLAQUE D'IMMATRICULATION ET LES INSTRUCTIONS.
COMBUSTIBLE MATERIALS A CONSIDERABLE TENIR LES FOURNITURES ET AUTRES MATIERES

DISTANCE AWAY FROM THE APPLIANCE. COMBUSTIBLES A DISTANCE DE L'APPAREIL

NOT SUITABLE FOR MOBILE HOME INTALLATION. NE PAS INSTALLER DANS UNE MAISON MOBILE.

DO NOT OVERFIRE — IF HEATER OR CHIMNEY CONNECTOR EVITER DE SURCHAUFFER - SI LE FEU OU LA CHEMINEE
_GLOWS, YOUARE OVERFIRING. ~Cness ™  DEVIENT ROUGE, VOUS SURCHAUFFEZ.

DO NOT REMOVE THIS LABEL

NE PAS ENLEVER CETTE ETIQUETTE
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Dilution picture Dia 8 no. EG-029

Polytests Services Inc. 695 B rue Gaudette,St-Jean-sur-Richelieu Québec, Canada, J3B 7S7

Adjustable damper for
flow adjustments

Velocity ports at 90
degrees and tunnel
temperature sensor
location

Particulate sample
extraction ports located
48 inches under
(requirement 4D=32
inches minimum) velocity
ports and 18 inches
above downstream Tee.
(Requirement 2D=16
inches minimum)

Extraction blower




Last elbow from
horizontal run

8 inches diameter
stainless steel pipe

Velocity ports located 138
inches downstream of the
last elbow (requirement
8D=64 inches minimum)
and 48 inches upstream of
the sampling ports
(requirement 4D=32
inches minimum)

Total length between hood and sampling port: 23 feet.



Two 8 inches elbow
with horizontal mixing
section.

60 inches horizontal
run between two
elbows. Mixing section,
No mixing baffle. 8
inches diameter pipe

Hood diameter 32
(requirement 4D=32
inches minimum)
inches and height of 24
inches (requirement
3D=24 inches
minimum)

All pipe joints are
sealed.




Stack sampling

Gas analysis and temperature

probe

10

chimney support

10

: Temperature and gas analyser sampling ports located 9 feet above platform

: Exhaust system support bracket



Draft sampling

14 |: Draft sampling port located 6 in. from the flue outlet




Equipment’s

15

16

17

18

19

20

19

18

: Vacuum pump

: Mass flow meter

. Acquisition system

: Digital manometer

. Digital vacuum gage

15

20

/\

: Digital read out for mass flow meter

16

17




Gaz analyser

Reference dry gas meter



Dry gas meter for train 1, train 2 and room filter.



Dilution tunnel sample system



Dilution tunnel
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Air inlet position single burn rate




Front view stove setup

Left side view of the Stove

Back side view of the stove

Right side view of the stove




Run 1 May 2" 2023

Testing load

Preburn load

Charcoal / coal bed for load

Load in stove




Run 2 May 3 2023

Testing load

Preburn load

Charcoal / coal bed for load

Load in stove
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POLYTESTS Services inc.

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, ALT-134, ASTME2779

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

1. Incoming inspection of test units.
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

. ALT-134
0.ASTME2779

HOONOU AWM=
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

APPLIANCE INSPECTION AND SET-UP

A. INCOMING INSPECTION

1. Check for completeness of unit including parts, accessories, installation and
operating instructions, drawings and specifications etc. Note any

discrepancies or missing parts or information.

2. 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.

3. Note whether unit is catalytic of non-catalytic.

4, Mark unit with manufacturer's name, model number, work order number

and date received.

5. 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.
B. UNIT SET-UP

1. All new units must be operated for a breaking in period as follows.

a) Fifty (50) hours at medium burn rate with Douglas Fir scrap or

cordwood. Between 18% and 25% MC.

During these break-in runs the unit may be connected to a lab chimney and

fuel additions noted into the corresponding data acquisition file.
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. 50 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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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

2. 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.

3. If scale checks out, place unit on scale and align so chimney will be centered
in hood.
4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

10. 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:

a)
b)

c)
d)

Prior to proceeding with calibration, make sure to use NIST
traceable 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)

b)

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)

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.
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE
c) Connect filter to first impinger and sample line to last
impinger.
e. Leak check system as follows.

1) Plug probe.

2) 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.

f) 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)
b)

c)

d)

Clean probes and filter holder front housings carefully and desiccate
for at least 48 hours prior to use.

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

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.

Carefully assemble filter holder units and connect to sampling
systems. Check “DRIERITE” columns for adequate dry absorbent
(blue).

Leak checking.

a)

c)

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 10 inches Hg. (NOTE: During test, vacuum must
not exceed 10 inches unless posttest leak check shows acceptable
results.)

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.,).
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

d)

e)

1)

2)

PROCEDURE

NOTE: If mark, system is leaking too much and all seals should be
checked.

Calculate leakage rate as follows.

System 1: (DGM; — DGM,) = CFM,
10

System 2: (DGM4 - DGMQ) = CFM2
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

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.

[l 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.

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

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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POLYTESTS Services inc.

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 256% of
test load weight. Operate at high fire for 15 minutes. Then adjust
settings to intended test run levels as per the manufacturers.

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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C. TEST RUN

POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

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)

1)
2)

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
or 15% of lad burned allowed for ALT-125 method))

An alarm will sound an audible signal at the (10) minutes
intervals. This signals 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.

Rotometer readings.
Tunnel pitot tube reading.

(Zero regularly between readings)

g)

h)

3)
4)
5)
6)
7)
8)

Gas meter readings.

Temperature readings.

Draft reading

Test laod weight

CO, CO; and O, readings

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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POLYTESTS Services inc.

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.

2. 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 48-hour desiccation before weighing.

4. Weigh probe filter holder units and filters at six (6) hour intervals

minimum until weight change between weightings 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 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Validation du fichier de calcul avec les équations provenant des normes:
ASTM E2515-11
ASTME2618

Dry burn rate (BR)

Equation used

B415.1, 13.4

Nomenclature

BR Dry wood burn rate, kg/hr (Ib/hr)

Wuo Total mass of wood burned (wet basis) during the test run, kg (lb)
0 Total time of test run, minutes

%M,y Average moisture in test fuel charge, wet basis, %

To convert from dry basis to wet basis: % moisture wet basis =

Sample calculation

Data

Wuwp 10,976 Ibs

0 162 min
%My 17,07 %
Calculation

BR 1,530 Dry kg/hr
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

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

Equation used
ASTM 2515, equation 6

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)
T Absolute average dry gas meter temperature K (R)

Sample calculation

Data

Vi 31,52 dcf
Y 1,00605

Poar 29,53 in Hg
AH -0,9787 in Hg
Tm 535,7 R
Calculation

Vin(std) 29,81 dscf
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Total amount of particulate matter collected (m,))

Equation used
ASTM 2515, equation 12

Nomenclature

m, Total amount of particulate matter collected, mg

Fiip Particulate matter collected on filters, mg

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

Sample calculation

Data

Fiir2 0,0014 g
APF 0,001 g
Calculation

mpy 2,700 mg

Calculation based of train 2 data
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Particulate concentration (Cg)

Equation used
ASTM 2515, equation 13

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
Vin(std) Volume of gas sample measured corrected to dry standard conditions, dsm? (dscf)

Sample calculation

Data

mpy 2,700 mg
Vin(std) 29,81 dscf
Calculation

G 0,000091 g/dscf

Calculation based of train 2 data
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Particulate concentration for room air (C,)

Equation used
ASTM 2515, equation 14

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

Sample calculation

Data

m, 0,100 mg
Vinr(std) 22,30 dscf
Calculation

G 0,000004 g/dscf

Calculation based of train 2 data
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Adjustment factor for alternative pitot tube
placement (FP)

Equation used
ASTM 2515, equation 1

Nomenclature
Veray Average gas velocity caclulated after the Pitot tube traverse
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 0,226894681
Vscent 0,241865524
Calculation

Fe 0,938103
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Average dilution tunnel gas velocity (V)

Equation used
ASTM 2515, equation 9

Nomenclature

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

Kp Pitot tube constant
For the metric units:
For English units:

c 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)

Fp Pitot tube correction factor
Average square root of each individual velocity head (AP)

Poar 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)

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

English units

Sample calculation

Data

Calculation

Vs

85,49
0,99

0,938

0,2397 in H,0*?

29,53 in Hg

0,24 in H,0

29,55 in Hg
29 Ib/Ib-mol

100,31 F
560,31 R

15,3892 ft/s
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Average dilution tunnel gas flow rate (Qstd)

Equation used
ASTM 2515, equation 3

Nomenclature

Qstd
60

Total gas flow rate corrected to dry standard conditions, dsm3/min (dscf/min)

Conversion factor minutes per hour
Water vapour in the dilution tunnel stream, proportion by volume (may be assumed

to be 2%)

Average dilution tunnel gas velocity, m/s (ft/s)
Cross-sectional area of dilution tunnel, m* (ftz)
Standard absolute temperature, 293 °K (528°R)

ADSLIULE dveldgE UlluLIoln wurinel termperduure, N Ry, U1 £/75 T L 10l TTIELNIC UTlILS,
ARN 4+ + fAar Fnolich 11initc
Dilution tunnel temperature, °C (°F)

Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or Py, + P,
Barometric pressure at measurement site, mm Hg (in. Hg)
Dilution tunnel static pressure, mm Hg (in. Hg)

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

Sample calculation

Data

Pstd

Calculation

Clstd

0,02

15,389
0,349 ft?

528 R
560,31 R
29,548 in Hg

29,92 in Hg

293,94 dscf/min
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Particulate emission rate (E)

Equation used
E = (CS - Cr)ostd

Nomenclature
E Particulate emission rate, g/hr
Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis

C
> 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, dsm3/min (dscf/min)

Sample calculation

Data

Cs 0,000091 g/dscf
C 0,000004 g/dscf
Qg 293,94 dscf/min
Calculation

E 0,03 g/min

E 1,52 g/h

Calculation based on train 2 data.
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Total particulate emission rate (Eq)

Equation used
ASTM 2515, equation 15 Er = (G — C,) Qa0

Nomenclature
E; Total particulate emission, g
Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis

Cs corrected to standard conditions, g/dscm3 (g/dscf)

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

Qstq Total gas flow rate, dry basis corrected to standard conditions, dsm3/min (dscf/min)
0 Total sampling time, min

Sample calculation

Data

Cs 0,000091 g/dscf
C 0,000004 g/dscf
Qstq 293,94 dscf/min
0 162 min
Calculation

E 4,10 g

Calculation based on train 2 data.
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

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

Equation used
ASTM 2515, equation 10

Nomenclature

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

Pitot tube correction factor

Pitot tube constant

For the metric units:

For English units:

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)

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

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

Calculation

i=1
Vsi

i=2

0,938 Fp 0,938

85,49 Kp 85,49

0,99 G 0,99

0,059 in H,0 Ap; 0,055 in H,0

571,0 R T 568,8 R

29,55 in Hg Ps 29,55 in Hg

29 Ib/Ib-mol M 29 Ib/Ib-mol

i=2

15,77 ft/sec Vi 15,17 ft/sec
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

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
Vi Volume of gas sample measured by the DGM, dsm’ (dscf)
Volume of gas sample measured by the digital mass flow controller during the i 1
Vmi(std) . . 3
minutes interval, dsm™ (dscf)
Vs Average gas velocity in the dilution tunnel, ft/min
Vsi Average gas velocity in the dilution tunnel during the i™ 10 minutes interval, ft/min
T Absolute average digital mass flow controller temperature, K (R)
Thi Absolute average digital mass flow controller temperature during the i 1 minutes
T Absolute average gas temperature in the dilution tunnel, K (R)
T Absolute average gas temperature in the dilution tunnel during the i 1 minutes

Sample calculation

Data

train =1
0

0,

Vim

Vmi(std)

Calculation

train=1
PR

train =2
162 min 0 162 min
1 min 0; 1 min
29,54 dcf Vin 29,82  dcf
0,184 cuft Vini(std) 0,1840  cuft
15,39 ft/sec Vs 15,39  ft/sec
15,777  fi/sec Vsi 15,777  fi/sec
533,5 R T 5357 R
531,24 R Toni 531,11 R
560,31 R Ts 560,31 R
571,0 R T 571,0 R
train=2
101,0 % PR 100,2 %
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Filter face velocity check

Equation used

Nomenclature

FVinax 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,
mt dm? (dcf)

Fa Filter area exposed to gas sample during train operation, m2 (ft)

Sample calculation

Data

Vil 0,182 dcf

Fa 0,0116 ft?
Calculation

FV max 15,68 ft/min
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Dual train precision

Equation used

Nomenclature
Dual train L ., .
o 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 3,81¢
Train 2 4,09 g
Calculation

Dual train

precision 3,54 %
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DATA 2023-05-02 EPA P1 20288 RUN 1 SINGLE BURN RATE

Analyzer drift checks

Equation used

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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Fur die Herstellung und den Entwurf wird das Eigentum ausdriicklich vorbehalten und der gesetzliche Schutz gemaR BGB §§ 823 ,826, 1004 voll in Anspruch genommen. Unbefugte Vervielféltigungen,
Verbreitungen und Wiedergaben - ganz oder teilweise - werden geméaR §§ 2 Absatz Ziffer 7, 96 ff. und 106 ff. Urhebergesetz sowie u.U. nach 1, 3, 4, 18 und 19 UWG zivil- und strafrechtlich verfolgt.

Bezuglich Rechtsanspriiche u. d. Benutzung gelten unsere allgemeinen Verkaufs- und Lieferbedinungen.
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No. of substitute character: Designation:
A combustion chamber volume
'DCO1 (1.0330) DIN EN 10130 Assembly:
Name Date Kassette - series ®
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Fur die Herstellung und den Entwurf wird das Eigentum ausdriicklich vorbehalten und der gesetzliche Schutz gemaR BGB §§ 823 ,826, 1004 voll in Anspruch genommen. Unbefugte Vervielféltigungen,
Verbreitungen und Wiedergaben - ganz oder teilweise - werden geméaR §§ 2 Absatz Ziffer 7, 96 ff. und 106 ff. Urhebergesetz sowie u.U. nach 1, 3, 4, 18 und 19 UWG zivil- und strafrechtlich verfolgt.
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calulation
part 1 Al = al bl
= 0,28 0,24 = 0,0672 m?
V1 = Al 11
0,0672 0,435 0,0292 m3
1,0312 ft3
part 2 A2 = a2 b2 2
= 0,03 0,05 : 2,0000 = 0,00075 m?
V2= A2 - ( 11 6 )
0,00075 - ( 0,435 + 0,02 ) 0,0003 m3
0,0106 ft3
part 3 A3 = a3 b2
= 0,19 0,05 = 0,0095 m?
V3= A3 - ( 11 + 14 + 6 )
0,0095 - ( 0,435 + 0,085 0,02 ) = 0,0051 m3
= 0,1801 ft3
part 4 Ad = ad b2 2
= 0,06 0,05 : 20000 = 0,0015 m?
Va= A4 - ( 11 2+ 14 )
0,0015 - ( 0435 + 0,105 + 0,0850 = 0,0009 m?3
= 0,0318 ft3
part 5 A5 = a6 b3
= 0,08 0,085 = 0,0068 m?
V5 = A5 - 11+ I3 + I5 )
0,0068 - ( 0,435 + 0,095 0,0800 ) = 0,0041 m3
= 0,1377 ft3
part 6 A6 = a5 b3 2
= 0,205 0,085 : 2,0000 = 0,00871 m?
V6= A6 - ( 11 5 )
0,008713 - ( 0,435 + 0,08 ) 0,0045 m3
0,1483 ft3
part 7 A7 = a7 b4
= 0,035 0,41 = 0,0144 m?
V1 = A7 |7
0,01435 0,635 0,0091 m3
0,3213 ft3
total usable volume 0,0443 m3
part1-part6 1,5644 ft3
total volume over all 0,0534 m3
part1-part7 1,8857 ft®
No. of substitute character: Designation:
e combustion chamber volume
'DCO1 (1.0330) DIN EN 10130 Assembly:
Name Date Kassette - series ®
Drawn: 21.06.2024 |Product: s Pﬁglt!EYR M
NO Modifications Lame D Tested: S artherm-800 L'INSERT'P6 laschweg 38;D- elle
ST — T ——
Dx{ - Ellename.. - | A4' o 2 rainete: 29-2023-740-031.004
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APPENDIX 13: Operating instruction
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Operating instruction for Spartherm 800

Start the appliance with 4.5 Ibs kindling

Keep the door slightly open for a good ignition

Add the 11.6 Ibs preload when the scale reach 1.2 Ibs

Keep the door slightly open for 6 minutes for a good ignition
Burn the preload till the scale reach 2.2 Ibs

Open the door

Level the coal bed

Put load on the coal bed

Close the door
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APPENDIX 14: Drawing Air flow pattern
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detail air flow pattern
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green:. com bustion air
blue: cold convection air
red: hot convection air
No. of substitute character: Designation:
Substituted by: H
Material: main material: Dran n g S
DCO1 (1.0330) DIN EN 10130 Assembly:
Name Date Kassette - series ®
Drawn: 09.06.2023 |Product: SP&EBR-!-C';\IAE\NRM
No Modifications Name Date _|Tested: S arth erm_800 L_I NSERT_P6
. ——— — - Maschweg 38;D-49324 Melle
Filename. L.M.L800-P6.asm cen: P tel. 0 54 22/94 410; fax 0 54 22/94 41 14
Dft - Filename.: 29-2023-740-031.001 Spartherm-800 L-INSERT-P6.dft Scale Format: [Page: 16 [Mass:

Drawing-No.: 29_2023-740-031 . 001
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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
30-DAY NOTIFICATION FORM

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

GENERAL INFORMATION

Manufat_:thr;r’s Name:

Spartherm Feurerungstechnick GmbH

5ingle Burn
Rate Heater

' Appliance Type -
. (Circle One): |
Hydronic Heater |
Type (Circle
One):
Forced-Air
Furnace Type
_(Circle One):

| Fuel Type: Crib . |

Model Name and ﬁumber:

Spartherm L 800

Catalyst: Yes No_ X

Mai_ling_Address:
Maschweg 38 Melle 49324 Germany

|
| Street Address:

Maschweg 38
city: Melle : " state: Lower Saxony ZIP Code:49324
Phone: +4915222644162 Faxinfa | Web Site: -

M- - - www.spartherm.com _!
Address of Manufacturing Facility: |
Maschweg 38

city:Melle " State Lower Saxony | ZIP Code: 49324

EPA APPROVED TEST LABORATORY
Name and Title of Authorized Representative: Danick Power




U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
30-DAY NOTIFICATION FORM

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
- RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

' Company: Services Polytests inc.

Phone: 450 741-3636 E-mail: Fax: NA
| | Dpower@polytests.com
City: St-jean-sur-richelieu State: Canada, Quebec ZIP Code: 13B 757

[ EPA APPROVED THIRD-PARTY CERTIFIER

' Name and Title of Authorized Representative: Bill Bellamy, Certifier IT - HOCO Appliances

' Company: CSA

' Phone:18667974272  E-mail: ' Fax: na
| bill.bellamy@csagroup.org ‘
B . S
City: TORONTO  State: ONTARIO ZIP Code: MOW 1R3

COMPLIANCE TEST INFORMATION N ‘

Test Method(s):

' Method 28R, single burn rate

Date(s) of Proposed Test:
WEEK OF MAY1 2023

| Testing Location: - |

Polytests Services Inc.

695 B rue Gaudette, |

St-Jean-sur-Richelieu
 Québec, Canada, J3B 757
- 450.741.3636




U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
30-DAY NOTIFICATION FORM

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW

RESIDENTIA

M Puogen maotional Sakess
. (i;t waleof Official
NARSEY

Date |
|

Signature

Remarks:



U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
2015 Standards of Performance for New Residential Wood Heaters, New Residential
Hydronic Heaters and Forced-Air Furnaces Application
40 CFR PART 60 SUBPARTS AAA AND QQQQ

Disclaimer: The statutory provisions and the EPA regulations described in this document contain legally binding requirements. This
document is not a substitute for those provisions or regulations, nor is it a regulation itself. In the event of a discrepancy, please
refer to 40 CFR PART 60 Subparts AAA AND QQQQ, Sections 60.533(b), 60.5475(b), and Appendix A-8. This document may be
revised periodically without public notice. If you have additional questions, please contact Rafael Sanchez at 202-564-7028 or via
email at sanchez.rafael@epa.gov.
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APPLICATION FOR A CERTIFICATE OF COMPLIANCE PURSUANT TO 40 CFR
PART 60 SUBPARTS AAA AND QQQQ

2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

GENERAL INFORMATION

Manufacturer's Name:Spartherm Feurengstechnik Gmbh

Heater Type Single Burn
(Circle One): Rate Heater

Hydronic Heater
Type (Circle
One):
Forced-Air
Furnace Type
(Circle One):

Fuel Tested: Crib

Test Method(s): Method 28R, Single burn rate Catalyst: No

Model Name and Design Number (The model name and design number must clearly distinguish one model from
another. The name and design number cannot include the EPA symbol or logo or name or derivatives such as
“EPA):SPARTHERM L800

Physical Address (Street number and Address, not P.O. | Mailing Address:SAME
Box): 38 Maschweg

City:Melle State:Lower Saxony ZIP Code:49324
Phone:+4915222644162 Email:m.aumann@spartherm.c | Website:www.spartherm-america.com
om

EPA Submission Date of 30 day Notice:

MANUFACTURER’S AUTHORIZED REPRESENTATIVE INFORMATION

Name:

Position/Title:

Address:

City: State: ZIP Code:
Phone: E-mail: Website:

Remarks:




APPLICATION FOR A CERTIFICATE OF COMPLIANCE PURSUANT TO 40 CFR
PART 60 SUBPARTS AAA AND QQQQ

2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

EPA-APPROVED TEST LABORATORY

Name of Test Laboratory:
Polytests Services inc.

Name of Person Authorized or Responsible for Conducting Compliance Test: Danick Power

Position/Title: VP operation

Address: 695-B Gaudette,

City: St-Jean-sur-Richelieu State: Quebec, Canada ZIP Code: 13B 7S7
Phone: 450 741-3636 Email: dpower@polytests.com | Website: www.polytests.com
Remarks:

EPA-Approved Third Party Certifier

Name of Certifier Entity:

Name of Person Authorized or Responsible for Reviewing Test Report and/or Issuing Certification of Conformity:

Position/Title:

Address:

City: State: ZIP Code:
Phone: Email: Website:
Remarks:




COMPLIANCE STATEMENTS AND ACKNOWLEDGEMENTS — SECTIONS 60.533(B) AND 60.5475(B)

INSTRUCTIONS: PLEASE READ THE BELOW STATEMENTS AND AFFIRMATIONS AND ADDRESS ACCORDINGLY.

FOR EMISSIONS DATA SUMMARY TABLES SEE ATTACHMENTS

1. Engineering Drawings Statement

Engineering drawings and specifications of components that may affect emissions (including specifications for each
component listed in paragraphs (k)(2), (3) and (4) of 60.533(b) and 60.5475(b). Manufacturers may use assembly or
design drawings that have been prepared for other purposes, but must designate on the drawings the dimensions of
each component listed in paragraph (k) of this section. Manufacturers must identify tolerances of components listed in
paragraph (k)(2) of 60.533(b) and 60.5475(b) that are different from those specified in that paragraph, and show that
such tolerances cannot reasonably be anticipated to cause wood heaters in the model line to exceed the applicable
emission limits. The drawings must identify how the emission-critical parts, such as air tubes and catalyst, can be
readily inspected and replaced.

2. Firebox Statement Requirement

A statement whether the firebox or any firebox component (including the materials listed in paragraph (k)(3) of
60.533(b) and 60.5475(b) will be composed of material different from the material used for the firebox or firebox
component in the wood heater on which certification testing was performed, a description of any such differences and
demonstration that any such differences may not reasonably be anticipated to adversely affect emissions or efficiency.

3. CBI

Clear identification of any claimed confidential business information (CBI). Submit such information under separate
cover to the EPA CBI Office; Attn: Residential Wood Heater Compliance Program Lead, 1200 Pennsylvania Ave., NW,
Room 7138, MS:2227A, Washington, DC 20460. Note that all emissions data, including all information
necessary to determine emission rates in the format of the standard, cannot be claimed as CBI.

4. Valid Certification Statement

All documentation pertaining to a valid certification test, including the complete test report and, for all test runs: Raw
data sheets, laboratory technician notes, calculations and test results. Documentation must include the items specified
in the applicable test methods. Documentation must include discussion of each test run and its appropriateness and
validity, and must include detailed discussion of all anomalies, whether all burn rate categories were achieved, any data
not used in the calculations and, for any test runs not completed, the data collected during the test run and the
reason(s) that the test run was not completed and why. The burn rate for the low burn rate category must be no
greater than the rate that an operator can achieve in home use and no greater than is advertised by the manufacturer
or retailer. The test report must include a summary table that clearly presents the individual and overall emission rates,
efficiencies and heat outputs. Submit the test report and all associated required information, according to the
procedures for electronic reporting specified in § 60.537(f) and 60.5475(f).

5. Warranties

A copy of the warranties for the model line, which must include a statement that the warranties are void if the unit is
used to burn materials for which the unit is not certified by the EPA and void if not operated according to the owner’s
manual.

6. Q/A Statement

A statement that the manufacturer will conduct a quality assurance program for the model line that satisfies the
requirements of paragraph (m) of this section.

7. Laboratory Sealing of Unit

A statement describing how the tested unit was sealed by the laboratory after the completion of certification testing
and asserting that such unit will be stored by the manufacturer in the sealed state until 5 years after the certification
test.

8. Statements that the wood heaters manufactured under this certificate will be—

0] Similar in all material respects that would affect emissions as defined in § 60.531 to the wood heater
submitted for certification testing, and labeled as prescribed in § 60.536 and 60.5478.
(i) Accompanied by an owner’s manual that meets the requirements in § 60.536 and 60.5478. In addition,

a copy of the owner’s manual must be submitted to the Administrator and be available to the public on
the manufacturer’s web site.

9. Third Party Certification Statement

A statement that the manufacturer has entered into contracts with an approved laboratory and an approved third-party
certifier that satisfy the requirements of paragraph (f) of this section.
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10.

Approved laboratory/third party Statement

A statement that the approved laboratory and approved third-party certifier are allowed to submit information on
behalf of the manufacturer, including any claimed to be CBI.

11.

Manufacturer’s Website Certification Test Reports Availability Statement

A statement that the manufacturer will place a copy of the certification test report and summary on the manufacturer’s
web site available to the public within 30 days after the Administrator issues a certificate of compliance.

12,

Transferability Acknowledgement Statement

A statement of acknowledgment that the certificate of compliance cannot be transferred to another manufacturer or
model line without written approval by the Administrator.

13.

Statement about Selling Wood Heaters without an EPA Certificate

A statement acknowledging that it is unlawful to sell, distribute or offer to sell or distribute an affected wood heater
without a valid certificate of compliance.

Print Name and Title: Markus Aumann Sales Manager Date:04/07/2023

Signature of responsible representative of the manufacturer certifying the accuracy of the above statements:

WA CRUS Aidnn/

The authorized or responsible party whose signature is above is certifying that the manufacturer has complied with
and will continue to comply with all requirements of the 2015 NSPS for compliance certification and that the
manufacturer remains responsible for compliance regardless of any error by the test laboratory or third-party certifier.




Attachments

Instructions: Please complete the section applicable to your certification request. You may

substitute your own data tables in lieu of the ones shown below provided that all the
information is captured.

EMISSIONS
CSA
1st hour | B415.1 CSA
Test Date Burn Emission co B415.1 Heat
Run (YY-MM- Emission Rate Rate emission | emission | output |[(OHE) %

Number DD) Rate (g/hr) | (kg/hr) (g/hr) Gr/hr Gr/Mj | (BTU/HR) HHV

1 2023-05-02 1,46 1,529 2,83 47,80 0,07 20 406 70,99%

2 2023-05-03 1,10 1,489 1,90 4524 0,05 19 931 71,19%

WEIGHTED AVERAGE CALCULATION

(E) Ave. Emission Heat Output CSA B415.1 CO

Test No. | Burn Rate (Kg/hr) Rate g/hr (OHE) % (BTU/HR) emission g/min
1 1,529 1,46 71,0% 20 406 0,8
2 1,489 1,10 71,2% 19 931 0,8

Weighted particulate emission average of 2 test runs: 1.3 grams per hour.

Weighted average HHYV efficiency of 2 test runs: 71 %.

Average Co 0.8 gr/min




GENERAL INFORMATION

Manufacturer’'s Name:
Spartherm

Heater Type
(Circle One):

Single Burn
Rate Heater

Hydronic Heater
Type (Circle
One):

Forced-Air
Furnace Type
(Circle One):

Fuel Type: Crib

Model Name and Number:

Spartherm Cassette L 800 Insert

Catalyst: No

Mailing Address:
Christof Anneken

Street Address:
Maschweg 38

City: Melle

State: Lower Saxony

ZIP Code: 49143

Phone: +495422944163

Fax: -

Web Site: www.spartherm-
america.com

Maschweg 38, Melle, Germany

Address of Manufacturing Facility:

City: Melle

State: Lower Saxony

ZIP Code: 49143

EPA APPROVED THIRD PARTY CERTIFIER

Authorized Representative:
Bill Bellamy

Fuels Certifier I1

Company:

CSA GROUP- 178 Rexdale Rd

Phone: E-mail: Fax:
705-331-5450 Bill.bellamy@csagroup.org

City: State: ZIP Code:
Etobicoke Ontario M9W 1R3
Position:



http://www.spartherm-america.com/
http://www.spartherm-america.com/

Report Number: PI-20288

Date of Tests: May 2nd and 3rd
2023

Date of Report: May 9th 2023

Quality Assurance Plan included?:
Yes

Wood Heater/Hydronic
Heater/Forced-Air Furnace
Application Included: Yes

Remarks:

Affected Source Data Summary

Wood Burning Heater

Hydronic Heater

Forced-Air Furnace

Weighted particulate emission average of
2 test runs: 1,3 grams per hour

Weighted average HHV efficiency of 2
test runs: 71%

AFFIRMATIONS

¢ The above-named affected source has been tested by a laboratory qualified to test and report on the
emissions of this type of product under 40 CFR Part 60, Standards of Performance for New Residential
Wood Heaters, New Residential Hydronic Heaters and Forced-Air Furnaces (2015 Standards).

e The Test Report No. PL-20288, prepared by Polytests and dated May, 9t 2023, has been reviewed by
Danick Power and was found to be complete and to have used the correct procedures in accordance to

the 2015 NSPS Standards.

¢ The emissions levels measured in the Test Report and listed above comply with the relevant particulate
matter limits established by the 2015 NSPS Standards.

¢ The model listed above was tested to Method 28R, ASTM E2515, ASTM E2780

(Test method(s)).

e The permanent label and owner's manual meets the requirements of 40 CFR § 60.536 and/or § 60.5478.

¢ The above-named manufacturer, on the effective date of this certificate, was operating under a quality
assurance plan, per 40 CFR § 60.533(m) and/or § 60.5475(m), that has been reviewed and approved by

___Bill Bellamy.

e The above-named manufacturer has contracted CSA Group

to conduct regular (at least

annual) unannounced audits of the manufacturing facility, affected source, and quality assurance plan
pursuant to 40 CFR § 60.533(m) and/or § 60.5475(m).




Bill Bellamy- Certifier II

Print Name and Title

LBill Dellamy

Signature of Authorized Third-Party Representative

6/27/2024

Date

This is a certification of conformity to certify that the bearer
has successfully completed the requirements pursuant to
the 2015 NSPS Standards.

Third-party EPA approval expiration
date:__6/27/2029

vi

Remarks:

Original Coc was released on August 16
2023

Revision 1 June 25th 2024:
= Appendix 12 updated to include usable
and overall volume calculation
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