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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 single burn rate wood heater
e Test dates: November 1%t to 3™ 2022
e Test methods used:
O Particulate emissions: ASTM E2780; ASTM E2515 methods 28R as referred into 40 CFR Part
60 Subpart AAA
0 CO emission & Efficiency: CSA B415.1-10

1.2 TEST UNIT INFORMATION

General
e  Manufacturer: Enerco Group inc.
e  Product type: non-catalytic freestanding single burn rate wood stove
e Combustion system: no combustion air control

e  Unit tested: WS090
e Vent: 6-inch single wall pipe

Particularities

e Options: NA
e  Product line similarities: additional branding name: C090, D090, H090, J090, N090, R090, T090, V090,
same appliance only names differ.

1.3 RESULTS
Emission results obtained

e Average emission rate: 1.87 grams/hour
e Average CSAB415.1 emissions: 0,066 gr/Mj
Compliant to: NSPS Phase 2020 and CSA B415.1-22 single burn rate wood stove
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1.4 PRETEST INFORMATION

Unit condition: The Model WS090 was received by carrier in September 2022. The 50hrs of aging was done
during month of September and October 2022.

Set up

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

Break in period

e Duration: the unit received from the manufacturer and run for at least 50 hours with adequate
documentation of fuel additions and flue and unit temperatures during the month of September and
October 2022.

e Fuel: Crib wood Between 19% and 25%

2 SUMMARY OF TEST RESULTS

2.1 EMISSIONS

Test Date 1st hour CSA B415.1
Run (AAA-MM- Emission Burn Rate Emission CO emission | CSA B415.1
Number DD) Rate (g/hr) (kg/hr) Rate (g/hr) Gr/hr emission g/Mj
1 2022-11-01 1,34 1,914 1,513 94,755 0,053
2 2022-11-02 1,67 2,123 1,620 78,381 0,059
3 2022-11-03 2,07 2,190 1,746 84,095 0,071

*Average CSAB415.1 emissions: 0,066 gr/Mj
*Run 1 have been rejected from the average calculation due to failing of the temperature differential criteria
(+-126F), Table 2.7 ASTM 2780 Section 9.5.10 Wood heater thermal equilibrium

Page 6 of 28 M_rap_EPAwoodstove V1 — 2015 july 30"



7]

TESTING

POLYTESTS

THROUGH YOUR REALITY

St-jean-sur-Richelieu, November 15t 2022 Client: Enerco Group inc.
Project: PI-20271 model: WS090
2.2 AVERAGE CALCULATION
(E)
Burn Ave. Heat CSA B415.1
Rate Emission (OHE) Output CO emission
Test No. (Kg/hr) Rate g/hr % (BTU/HR) g/min
2 2,123 1,67 67.6 26 970 1,306
3 2,190 2,07 68,0 27 513 1,402
Particulate emission average of 2 test runs: 1.87 grams per hour.
Average HHV efficiency of 2 test runs: 68 %.
Average Co 1.4 gr/min; 81 gr/hr
2.3 TEST FACILITY CONDITIONS
Room Barometric Relative
Temperature pressure humidity Air Velocity
Run Before After Before After Before After Before After
Number (F) (F) (in.Hg) (in.Hg) (%) (%) (ft/min) | (ft/min)
1 75 75 29,796 29,737 42,1 45,1 0 0
2 72 73 30,180 30,239 45,1 41,1 0 0
3 73 76 30,180 30,180 34,3 33,3 0 0
2.4 FUEL QUALITIES
Pre-test Load Test Load
Loading | Moisture Moisture
Weight Content Coal Weight | Density | Content
Wet Dry bed Wet Wet Dry Piece | Number | Number | Number
Run Basis Basis Weight | Basis Basis Basis Length of of of
Number (Ibs) (%) (Ibs) (Ibs) (lbs/cuft) (%) (in.) 2X4's 4x4's | Spacers
1 8,50 20,39 1,5 7,57 6,522 20,91 16,25 3 0 12
2 8,51 20,58 1,5 7,45 6,421 20,87 16,25 3 0 12
3 8,45 20,70 1,7 7,50 6,469 21,09 16,25 3 0 12
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2.5 DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA (ASTM E2515)

Average dilution tunnel measurements Sample Data
Burn Volumetric Foiee Volume sampled Particulate catch
Run Rate Flow Rate |Temperatures (DSCF) (mg)
Number (Min) (dscf/min) (°R) 1 2 1 2
1 89 347,95 559,61 16,378 16,373 1,10 1,00
2 79 332,00 563,87 14,568 14,681 1,20 1,30
3 77 357,31 563,88 14,183 14,225 1,40 1,40
2.6 DILUTION TUNNEL DUAL TRAIN PRECISION
Sample Ratio Total Emission (g)
Run Deviation
Number Train 1 Train 2 Train 1 Train 2 % Deviation g/kg
1 1890,78 1891,37 2,08 1,89 4,75% 0,066
2 1800,33 1786,52 2,12 2,28 3,66% 0,057
3 1939,85 1934,11 2,66 2,65 0,16% 0,003
2.7 GENERAL SUMMARY OF RESULTS
Average Change in Initial static
Burn Surface surface Draft pressure Primary Run
Run Rate | Temperature [ Temperature (in. tunnel Air Time
Number| (kg/hr) (F) (F) H?0) (in. H%0) Setting (min)
1 1,914 502,48 -134,5 0,103 0,000 fix 89
2 2,123 529,92 -70,1 0,099 0,160 fix 79
3 2,190 528,13 -64,4 0,091 0,170 Fix 77

*Run 1 have been rejected from the average calculation due to failing of the temperature differential criteria
(+-126F), Table 2.7 ASTM 2780 Section 9.5.10 Wood heater thermal equilibrium
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3 PROCESS DESCRIPTION

3.1 DiscussION

The heater has been received by a carrier in good shape, the 50hrs aging have been done during weeks prior to
testing. The 50hrs of aging data at single burn rate can be found in appendix 4.

3.2 UNIT DIMENSIONS

Baffle
e Location: between top of combustion chamber and hearth
e Restriction: 1.0-inch X 9.0 inches
e Dimensions: covers the hearth area minus the restriction at front
e  Material: Ceramic Fiber Board 0.5 inch thick.

e None

Flue gas exhaust
e Location: top

e Dimensions: 6 inches
e  Material: steel

Gasket
e surrounding the door frame: round 3/8

Overall unit dimension
e  Overall, Stove Dimension: Depth: 29 inches; Height: 24 Inches; Width: 13 Inches
e  Firebox usable Volume: 1.16 cuft.

e  Firebox dimensions into appendix 12 for detail:

Convection fan
e NA

Catalyst
e NA
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3.3 AIRSUPPLY SYSTEM

Description
e  Primary air: Air from inlet in the upper part of the door. (fixed)
e Secondary air: Air from the lower front of the floor combustion chamber

e Air Wash: none
e Asrequested for a single burn rate wood stove the combustion air of this stove cannot be adjusted.

Characterization

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

AIR INTRODUCTION SYSTEM INLET (1) sq. in.
Identification Type Imin Imax Controlled | OUTLET (sg. in.)
APPENDIX 14

SHARED and PA Primary 4.22 4.22 None 3.59
APPENDIX 14

SHARED and SA Secondary 4.2 4.2 None 0.971

* 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

Dimension wood have been placed front to back for all tests, refer appendix 9 for test load photograph. Single
burn rate stove tested at is only burn rate setting twice. Filters have been weighed in pairs to reduce weighing
error propagation, no negative weight during the testing.

Run #1

This run was performed on November 15t 2022. It lasted 89 minutes and a maximum burn rate was obtained at
1.91 kg/hr & emission at 1.34 gr/hr, Efficiency 66% and 1.58 g/min of Co. The 7.57Ibs load was inserted on a 1.5
Ibs coal bed. No weight or air adjustment was done. run have been found appropriate, no anomalies happened
and all runs below have been validate. Run 1 have been rejected from the average calculation due to failing of
the temperature differential criteria (+-126F), Table 2.7 ASTM 2780 Section 9.5.10 Wood heater thermal
equilibrium.

Run #2

This run was performed on November 2™ 2022. It lasted 79 minutes and a maximum burn rate was obtained
at 2.12 kg/hr & emission at 1.67 gr/hr. The 7.45 Ibs load was inserted on a 1.5 lbs coal bed. No weight or air
adjustment was done. run have been found appropriate, no anomalies happened and all runs below have been
validate and found compliant.

Run #3

This run was performed on November 3™ 2022. It lasted 77 minutes and a maximum burn rate was obtained
at 2.19 kg/hr & emission at 2.07 gr/hr. The 7.50 Ibs load was inserted on a 1.7 lbs coal bed. No weight or air
adjustment was done. run have been found appropriate, no anomalies happened and all runs below have been
validate and found compliant.

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

Test fuel 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 at a point 15 feet from the tunnel entrance. The
tunnel has two elbows ahead of the sampling section. The sampling section is a continuous 6-inch diameter
pipe straight over its entire length. Tunnel velocity pressure is determined by a standard pitot tube located
upstream of the sampling section. Thermocouple is installed on the pitot tube to measure the dry bulb
temperature. MC is assumed, as allowed, to be 2%. Tunnel samplers downstream of the pitot tube upstream
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from the end of this section. All equipment details and dilution tunnel location and dimension are detailed in
appendix 8.

3.7 DRAWINGS

Various drawings of the stack gas sampling train and of dilution tunnel system are found in Appendix 8.

3.8 EMISSIONS EFFICIENCY TESTING EQUIPMENT LIST

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

4 SAMPLING METHODS

4.1 PARTICULATE SAMPLING

Particulates were sampled in strict accordance with ASTM E2515. This method uses two identical sampling
systems with 47 mm diameter filters. The dryers used in the sample systems are filled with "Drierite" before
each test run.
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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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Parametres

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

I'utilisateur du fichier sont regroupés ici.

DATA 2022-11-01 EPA P1 20278 RUN 1 SINGLE BURN RATE

Code verrouillage: [ ENE

Description du test

Test standard EPA

Run # 1

Date 01-11-2022

Technicien M.M

Project # PI 20278

Description de l'unité

Manufacturier ENERCO

Modéle WS 090

Combustion system Non-Cat

Appliance type WOOD STOVE

Firebox volume 1,16 cu ft.

Appliance weight empty N.A Ibs

Appliance weight full N.A Ibs

Paramétres 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): 1,003 Dimensionless

Equipment number (DGM #1): EM 178

Calibration Factor (DGM #2): 1,014 Dimensionless

Equipment number (DGM #2): EM 318

Calibration Factor (DGM #3): 0,997

Equipment number (DGM #3): EM 179 Dimensionless

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 20278
Date 01-11-2022
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/lb %Ash 0,5 0,5

LHV 7451,0 Btu/Ib 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 #1

DGM #2

DGM room

DATA 2022-11-01 EPA PI1 20278 RUN 1 SINGLE BURN RATE

Start End
| 100,9] 100,7|
29,795759 29,73669881
72,2 74,7
42,1 45,1
0 0
Final: 26233,975
Initial: 26216,807
Final: 17304,717
Initial: 17287,723
Final: 14555,179
Initial: 14541,984

cuft
cuft

cuft
cuft

cuft
cuft

Final:| 742863,420 |Liter
Initial:| 742377,280 |Liter
Final:| 490015,010 [Liter
Initial:| 489533,800 |Liter
Final:| 412156,760 |Liter
Initial:| 411783,120 |Liter

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

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

Key in data

Project nu.PI 20278

Date 01-11-2022
Technicien M.M

Page 1 of 1



Preload data sheet

DATA 2022-11-01 EPA PI 20278 RUN 1 SINGLE BURN RATE

Test Load Weight:

Lower

Ideal Upper

[ 731 812  8,93]

Load Volume:|] 0,2563

Number of Spaces:

Spacer weight (Ibs):

cu. ft

Loading Density: 7,331 Ibs./ft3

Load Density (wet): 33,174 Ibs./ft3
Dry Wood Density: 27,554561

Thick

Piece Size (in):
Wide x Length

Weight
Ibs

Meter Moisture Content Ave. MC x Volume
Dry Uncorrected %

Weight Cubic Inches

~

16,25

~

1,64

21,1

21

21,3

21,2 21 34,6368 85,31

~

16,25

~

1,63

22

21,8

21,7

21,8 21 35,3058 85,31

~

16,25

~

1,646

19,3

19,8

19,9

19,7 19,8 32,4262 85,31

7,125

0,694

20

20,1

20,4

20,8 20,4 14,11596 37,41

~

7,125

~

0,64

20,1

20,2

20,3

20,3 20,8 13,0176 37,41

~

7,125

~

0,782

20

19,1

19,1

19,4 19,3 15,15516 37,41

~

7,125

~

0,786

19,2

19,3

19,3

19,4 19,8 15,2484 37,41

~

] ol Ll el L el e
vy

7,125

~

wwwwywww
vgjgjgijuijui|u|u

0,686

19,6

19,8

19,7

19,7 | 19,7 13,5142 37,41

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

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:[___8,50 ] Ibs.

Average Moisture Content: %

Dry:

Preload Data

Must be 18-28

SUM MC: 173,42012

Dry Weight: kg.

Wet: 16,94 |

must be 15,2-22

Project nu. PI 20278
Date 01-11-2022
Technicien| M.M

Page 1 of 1



DATA 2022-11-01 EPA P1 20278 RUN 1 SINGLE BURN RATE

FUEL LOAD DATA SHEET, CSA B415

Test Load Weight:
Lower Ideal Upper
| 7,3] 8,1| 8,9
* For boilers, a loading density factor of 10 Ib/ft3 is applied

Load Volume: cu. ft Loading Density: 6,5 Ibs./ft3
Number of Spaces: 12 Load Density (wet): 42,6 Ibs./ft3
Spacer weight: Ibs Dry Wood Density: 35,2 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 16,25 2,10 21,60 21,90 21,80 21,40 21,50 45,444 85,31 21,6
1,5 3,5 16,25 2,16 21,40 21,30 21,30 21,00 21,60 46,09384 85,31 21,3
1,5 3,5 16,25 2,04 19,50 20,00 19,80 20,10 19,30 40,30908 85,31 19,7
0,00
0,00
0,00
0,00
0,00
1,5 0,75 5 0,10 21,40 2,2256 5,63 21,4
1,5 0,75 5 0,10 21,10 2,0678 5,63 21,1
1,5 0,75 5 0,10 20,30 2,1112 5,63 20,3
1,5 0,75 5 0,10 20,60 2,1424 5,63 20,6
1,5 0,75 5 0,10 20,40 2,0808 5,63 20,4
1,5 0,75 5 0,11 20,80 2,2048 5,63 20,8
1,5 0,75 5 0,10 20,90 2,0064 5,63 20,9
1,5 0,75 5 0,12 21,00 2,52 5,63 21,0
1,5 0,75 5 0,10 21,30 2,0448 5,63 21,3
1,5 0,75 5 0,11 21,40 2,4396 5,63 21,4
1,5 0,75 5 0,12 20,80 2,496 5,63 20,8
1,5 0,75 5 0,10 20,30 1,9894 5,63 20,3
0,00
0,00
0,00
0,00
0,00
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 158,17572 20,9 %
Test Load Weight: Ibs. Dry Weight: kg.
Average Moisture Content: %
ory:  [Z03Lory(EPa) 201 wet_175]
Dry(B41Et 20,91 Must be 19-25 must be 15,2-22
Coal Bed Range: Ibs. to Ibs.
TEST CHARGE: Project nu. PI 20278
Coal bed weight: 1,5 Ibs. Date 01-11-2022
Technicien M.M
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DATA 2022-11-01 EPA PI1 20278 RUN 1 SINGLE BURN RATE

Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: [ 02  in.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 0,961

Pour un tunnel moins de 12", prendre 4 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0,072 69,68 0,2683
B center 0,073 69,7 0,2702
Al 0,058 69,76 0,2408
A2 0,077 69,76 0,2775
A3 0,067 69,75 0,2588
A4 0,058 69,75 0,2408
Bl 0,058 69,700 0,2408
B2 0,069 69,740 0,2627
B3 0,082 69,740 0,2864
B4 0,058 69,670 0,2408
AVERAGE 0,0672 69,7250 0,2587

Project nu. PI 20278
Date 01-11-2022
Technicien

Traverse Page 1 of 1



Filter set weight

DATA 2022-11-01 EPA P1 20278 RUN 1 SINGLE BURN RATE

Ambient
System 1 (g) 1st hour System 1 (g) System 2 (g) blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter

Number 11 1 2 7 31 3 4 36 33 5 6 37 7
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 93,7178 0,2568 35,2054 | 110,1279 | 0,2570 35,4086 | 109,3634 0,2579 35,2055| 0,1282 | 2022-10-31 15:00
Before (6) 93,7177 0,2567 35,2053 | 110,1278 | 0,2569 35,4085| 109,3634 0,2578 35,2056 | 0,1282 | 2022-11-01 08:00
After (1) 93,7200 0,2572 35,2071 | 110,1283 | 0,2567 35,4095| 109,3637 0,2583 35,2069 | 0,1283 | 2022-11-01 15:00
After (2) 93,7179 0,2571 35,2065 | 110,1278 | 0,2572 35,4090 | 109,3634 0,2583 35,2063 | 0,1282 | 2022-11-04 17:00
After (3) 93,7179 0,2567 35,2059 | 110,1279 | 0,2569 35,4088 | 109,3634 0,2581 35,2063 | 0,1282 | 2022-11-07 08:00
After (4) 93,7179 0,2567 35,2059 | 110,1278 | 0,2569 35,4088 | 109,3634 0,2581 35,2063 | 0,1282 [ 2022-11-08 08:00
After (5)
After (6) 93,7179 0,2567 35,2059 | 110,1278 | 0,2569 35,4088 | 109,3634 0,2581 35,2063 | 0,1282 [ 2022-11-08 08:00
Difference | 0,0002 | 0,0000 [ 0,0000 [ 0,0006 | 0,0000 | 0,0000 [ 0,0000 [ 0,0003 | 0,0000 0,0003 | 0,0000 [ 0,0007 | 0,0000 |
Total (mg) 0,8 1,1 1 0
Total ajusté (mg) 0,80 1,10 1,00

Project nu. PI 20278

Date 01-11-2022

Technicien M.M
Filter set weight Page 1 of 1



DATA 2022-11-01 EPA P1 20278 RUN 1 SINGLE BURN RATE

Test Duration:

PRESSURE FACTOR:

TEMPERATURE FACTORS

VOLUMES SAMPLED

TOTAL TUNNEL VOLUME :

SAMPLE RATIOS

SFBA EPA EMISSION RESULTS

DGM 1
DGM 2
DGM 3

DGM 1
DGM 2
DGM 3

DGM 1
DGM 2
DGM 3

Sample Train 1:
Sample Train 2:

Paticulate concentration

Sample Train 1
Sample Train 2

TOTAL EMISSIONS
Sample Train 1
Sample Train 2

EMISSION RATES
Sample Train 1
Sample Train 2

1st hour emission rate

Cs

Room

Train 1

89 min

0,96492
0,97061
0,99486

0,98620

0,97888
0,98957

16,378 SCft
16,373 Scft
12,945 SCft

30975

1891,248
1891,839

0,000067 g/dscf
0,000061 g/dscf
0,000000 g/dscf

2,08 g
1,89 g

1,40 g/hr
1,28 g/hr

1,51 g/hr

Train 2

6,716E-05 6,1075E-05

RESULTS

Average emission rate:

Burn Rate :

BAROMETRIC PRESSURE
Average:
Start:
End:

1,34

1,914

29,7662288 in Hg
29,79575878 in Hg
29,73669881 in Hg

DGM CONTROLLER VALUES

DGM 1 Final:
Initial:

DGM 2 Final:
Initial:

DGM #3 Final:
Initial:

TEMPERATURES
DGM 1
DGM 2

CALIBRATION FACTORS
DGM 1
DGM 2
DGM #3

TUNNEL FLOW RATE:
PARTICULATE CATCH

Total Sample Train 1:
Total Sample Train 2:

Total Sample Train 1 1st hour:

DEVIATION:

26233,975
26216,807

17304,717
17287,723

14555,179
14541,984

535,389
539,390

1,0025
1,0141
0,9965

348,038

1,10 mg
1,00 mg
0,80 mg

4,75%

g/hr

Dry kg/hr

Cuft
Cuft

Cuft
Cuft

Cuft
Cuft

°R
°R

Dscfm

Particulates Calculations

Page 1 of 1



DATA 2022-11-01 EPA Pl 20278 RUN 1 SINGLE BURN RATE

* * * * * *1 *2 *3 *4 5] *6 =7 *8 Mass flow 1|DGM 1 DGM 1 Filter 1 Mass flow 2|DGM 2 DGM 2 Filter 2 Tunnel Velo{Flue draft |Change in
Weight Flue Room Tunnel Unit] Unit] Unit] Unit, Unit|Reading __[Inlet T Outlet T__[Temp Reading __[Inlet T Outlet T__[Temp Pressure__|Pressure Surface

Raw data row| Remaining CO CO, 0, Gas Temp Dry Bulb Top Back R.Side L.Side’ Bottom in wc in wc Temp.

Ibs. %, % % °F °F °F °F °F] °F] °F °F| cuft/min oF oF oF cuft/min oF oF oF inwc in wc °F

139,00 7.6 0,3 5,1 613,8 538,0 74,5 113,0 719,8 351,5 572,3 710,4 615,2 0,19 75,33 74,07 76,86 0,18 75,23 75,49 79,00 0,08 0,10 0
140,0 7.3 0,5 6,2 587,1 562,4 74,5 108,0 711,7 429,3 525,7 659,7 608,9 0,18 75,57 74,02 77,42 0,18 75,48 75,72 80,28 0,08 0,10 -26,77841
141,0 7.1 0,3 11,3 569,7 599,7 74,1 107,4 739,6 412,4 478,1 621,6 596,9 0,19 75,43 73,96 77,82 0,18 75,69 75,92 80,93 0,08 0,10 -44,1221
142,0 7,0 0,1 13,6 561,9 622,7 74,0 108,0 774,1 400,1 457,8 596,2 581,4 0,19 75,44 73,95 78,24 0,18 75,89 76,10 81,53 0,08 0,11 -51,91533
143,0 6,8 0,1 14,5 556,8 635,9 74,2 109,4 803,4 391,8 442,6 581,0 565,2 0,19 75,35 73,94 78,69 0,18 75,94 76,25 82,13 0,08 0,11  -57,0457
144,0 6,7 0,1 14,0 547,2 634,3 73,9 109,2 813,5 382,8 420,5 570,6 548,4 0,19 75,32 73,89 79,02 0,18 76,05 76,43 82,52 0,08 0,10 -66,66469
145,0 6,5 0,1 13,2 542,5 623,4 74,1 109,1 809,8 377,2 426,8 565,4 533,1 0,18 75,35 73,87 79,33 0,18 76,22 76,62 82,82 0,08 0,10 -71,3649
146,0 6,4 0,1 12,1 533,4 611,0 74,1 108,8 798,4 370,3 421,9 557,8 518,5 0,19 75,33 73,84 79,67 0,18 76,32 76,79 83,10 0,08 0,10 -80,4514
147,0 6,2 0,2 11,5 527,0 606,2 74,1 108,8 792,3 366,0 417,9 552,8 506,2 0,19 75,37 73,83 79,96 0,18 76,45 76,94 83,36 0,08 0,10 -86,80815
148,0 6,1 0,1 12,4 523,4 605,8 74,0 108,4 794,5 363,3 415,0 549,4 494,7 0,19 75,40 73,79 80,27 0,19 76,56 77,12 83,61 0,08 0,10 -90,48306
149,0 6,0 0,1 12,7 520,1 612,6 73,9 108,0 795,8 360,8 414,2 544,3 485,2 0,19 75,46 73,79 80,52 0,19 76,69 77,27 83,80 0,08 0,10 -93,77255
150,0 58 0,1 12,6 516,1 612,9 73,9 107,7 798,3 356,9 407,8 541,2 476,4 0,19 75,53 73,82 80,76 0,19 76,87 77,40 83,96 0,08 0,10 -97,72494
151,0 5,6 0,1 12,4 511,7 611,5 73,9 107,9 798,5 352,7 400,8 537,3 469,0 0,19 75,62 73,82 81,04 0,19 77,02 77,57 84,26 0,08 0,10 -102,1948
152,0 5,5 0,1 11,9 511,5 606,4 74,1 107,3 793,9 350,6 413,7 536,7 462,5 0,19 75,72 73,84 81,21 0,18 77,23 77.72 84,40 0,08 0,10 -102,3531
153,0 54 0,1 11,7 507,4 601,8 74,1 107,4 788,8 347,1 409,7 534,9 456,6 0,19 75,82 73,89 81,38 0,19 77,35 77,84 84,56 0,08 0,10 -106,4217
154,0 5,2 0,1 11,2 504,9 593,5 73,9 107,3 777,9 344,4 416,2 534,6 451,2 0,19 75,88 73,90 81,64 0,19 77,54 77,98 84,81 0,08 0,10 -108,9699
155,0 5,1 0,1 10,5 502,4 583,5 73,9 106,3 763,4 344,0 4221 535,7 446,6 0,19 76,03 73,95 81,77 0,19 77,72 78,15 84,86 0,08 0,10 -111,4749
156,0 5,0 0,2 10,0 500,2 576,1 74,1 106,1 749,7 346,6 425,0 537,1 442,5 0,19 76,03 73,98 81,93 0,19 77,81 78,31 84,97 0,08 0,10 -113,6627
157,0 4,9 0,2 9,9 499,5 570,3 74,1 105,9 737,9 349,3 432,9 538,0 439,5 0,19 76,06 73,99 82,02 0,19 77,96 78,47 85,08 0,08 0,10 -114,3126
158,0 4,7 0,2 9,6 497,2 565,3 74,0 105,3 726,8 349,2 436,8 537,8 435,7 0,19 76,09 74,01 82,04 0,18 78,06 78,58 85,09 0,08 0,10 -116,5957
159,0 4,6 0,2 9,2 494,5 561,2 73,9 105,0 714,5 347,4 441,3 536,7 432,8 0,19 76,11 74,02 82,13 0,19 78,10 78,69 85,17 0,08 0,10 -119,3044
160,0 4,5 0,2 9,1 491,8 557,4 73,8 104,9 705,8 345,9 438,5 539,1 429,8 0,19 76,03 74,02 82,24 0,19 78,17 78,79 85,25 0,08 0,10 -122,0459
161,0 4,4 0,2 9,1 491,5 554,8 73,7 103,7 698,7 344,7 443,6 543,1 427,4 0,19 76,14 74,05 82,33 0,19 78,30 78,88 85,25 0,08 0,10 -122,3414
162,0 4,3 0,2 9,2 491,9 551,8 73,9 104,0 695,7 343,3 446,1 548,9 425,5 0,19 76,14 74,06 82,43 0,18 78,39 79,01 85,33 0,08 0,10 -121,9376
163,0 4,2 0,2 9,3 491,7 551,8 73,7 103,9 693,6 342,7 443,2 555,7 423,2 0,19 76,13 74,10 82,49 0,19 78,49 79,10 85,44 0,08 0,10 -122,1737
164,0 4,1 0,2 9,4 494,8 552,4 73,9 103,5 691,7 342,0 458,0 560,7 421,5 0,19 76,25 74,16 82,56 0,19 78,64 79,17 85,46 0,08 0,10 -119,0552
165,0 3,9 0,1 9,5 495,7 553,2 73,9 103,7 691,0 341,5 460,3 565,0 421,0 0,19 76,37 74,22 82,61 0,19 78,75 79,29 85,49 0,08 0,10 -118,0999
166,0 3,8 0,1 9,5 496,3 552,9 73,9 103,8 688,3 341,7 463,9 568,2 419,5 0,19 76,36 74,26 82,65 0,19 78,84 79,36 85,55 0,08 0,10 -117,5103
167,0 3,7 0,1 9,3 493,2 551,9 74,0 103,0 684,5 342,3 450,3 570,8 418,0 0,19 76,31 74,28 82,71 0,19 78,87 79,50 85,53 0,08 0,10 -120,684
168,0 3,6 0,2 9,0 496,0 550,2 74,0 102,4 680,6 343,7 465,9 571,4 418,3 0,19 76,40 74,31 82,69 0,19 78,92 79,73 85,52 0,08 0,09 -117,854
169,0 3,5 0,2 8,7 493,4 546,8 73,6 102,5 675,1 343,8 459,4 571,5 417,5 0,19 76,40 74,34 82,67 0,18 78,99 79,81 85,54 0,08 0,09 -120,3954
170,0 3,4 0,2 8,7 494,8 547,4 73,8 102,1 673,4 343,4 469,0 570,0 417,9 0,19 76,47 74,40 82,73 0,19 79,12 79,92 85,51 0,08 0,09 -119,0933
171,0 3,3 0,2 8,8 492,0 547,2 73,8 102,6 671,4 342,2 457,5 569,7 419,1 0,19 76,38 74,42 82,77 0,18 79,13 79,98 85,55 0,07 0,09 -121,8865
172,0 3,2 0,2 8,5 493,6 545,8 73,8 102,8 668,6 341,1 469,7 568,8 420,0 0,19 76,52 74,44 82,79 0,19 79,25 80,05 85,59 0,08 0,10 -120,2116
173,0 3,1 0,2 8,4 492,3 542,7 73,5 102,7 664,6 340,8 466,0 569,1 421,0 0,19 76,37 74,44 82,83 0,19 79,28 80,11 85,64 0,07 0,09 -121,5366
174,0 3,0 0,2 8,1 491,1 538,8 73,7 101,7 657,8 339,5 470,4 565,9 421,9 0,19 76,46 74,46 82,73 0,19 79,37 80,10 85,51 0,07 0,09 -122,7269
175,0 3,0 0,2 7.9 493,5 535,3 73,7 101,6 651,5 341,0 484,6 566,3 424,0 0,19 76,42 74,47 82,72 0,19 79,40 80,15 85,53 0,08 0,09 -120,3874
176,0 2,9 0,2 7,8 494,5 531,4 73,6 100,8 647,0 341,0 492,8 566,0 425,8 0,19 76,38 74,48 82,70 0,19 79,33 80,21 85,46 0,07 0,09 -119,3326
177,0 2,8 0,2 7,6 489,9 526,9 73,7 101,0 641,1 339,1 475,6 566,5 427,3 0,19 76,34 74,50 82,69 0,19 79,33 80,32 85,48 0,08 0,09 -123,909
178,0 2,7 0,2 7,5 492,7 522,9 73,8 101,0 635,5 338,5 491,0 569,1 429,4 0,19 76,47 74,52 82,68 0,19 79,38 80,40 85,48 0,08 0,09 -121,1358
179,0 2,7 0,2 7,4 493,7 519,7 73,8 101,0 630,0 337,7 496,0 573,0 431,8 0,19 76,57 74,57 82,65 0,19 79,49 80,49 85,44 0,07 0,09 -120,1489
180,0 2,6 0,2 7,5 497,3 516,0 73,9 100,8 625,8 339,5 508,6 578,4 434,3 0,19 76,68 74,62 82,61 0,19 79,60 80,54 85,37 0,08 0,09 -116,5469
181,0 2,5 0,2 7,4 497,6 513,2 73,8 100,4 619,1 340,1 509,9 582,9 435,9 0,19 76,57 74,62 82,54 0,19 79,55 80,57 85,31 0,07 0,09 -116,28
182,0 2,4 0,3 7,3 498,2 507,0 73,6 99,9 612,3 342,9 511,5 585,9 438,3 0,19 76,51 74,62 82,50 0,19 79,50 80,65 85,22 0,07 0,09 -115,6612
183,0 2,4 0,3 7,1 497,3 498,3 73,8 99,5 605,1 344,7 504,9 590,7 440,9 0,19 76,57 74,64 82,48 0,19 79,54 80,74 85,15 0,08 0,09 -116,5922
184,0 2,3 0,4 6,9 494,0 491,1 73,6 99,2 595,9 346,5 490,0 595,7 442,0 0,19 76,65 74,70 82,39 0,19 79,63 80,77 85,06 0,08 0,09 -119,8071
185,0 2,2 0,4 6,9 496,0 485,7 73,6 99,0 588,3 351,2 494,7 603,0 442,5 0,19 76,66 74,70 82,33 0,19 79,64 80,82 84,98 0,07 0,09 -117,8864
186,0 2,2 0,4 6,9 496,5 481,7 73,6 98,3 581,8 354,5 496,4 606,9 442,8 0,19 76,74 74,76 82,23 0,19 79,74 80,84 84,87 0,07 0,08 -117,3878
187,0 2,1 0,4 6,9 494,9 476,2 73,4 97,7 574,9 357,2 492,3 607,7 442,3 0,19 76,72 74,78 82,15 0,19 79,73 80,86 84,72 0,08 0,09 -118,9729
188,0 2,0 0,5 6,9 490,4 474,1 73,4 97,5 568,5 356,8 482,5 602,2 441,9 0,19 76,72 74,82 82,16 0,18 79,77 80,89 84,65 0,08 0,09 -123,4654
189,0 2,0 0,6 6,8 489,4 469,6 73,6 97,0 563,2 355,6 486,7 598,8 442,9 0,19 76,69 74,83 82,10 0,19 79,79 80,94 84,56 0,07 0,09 -124,4165
190,0 1,9 0,6 6,5 491,4 464,2 73,7 97,4 557,7 356,3 502,6 595,6 444,6 0,19 76,74 74,84 82,02 0,19 79,83 80,97 84,51 0,08 0,08 -122,4823
191,0 1,8 0,6 6,3 489,3 459,0 73,7 97,2 550,3 354,9 503,8 592,3 445,2 0,19 76,70 74,84 81,96 0,19 79,78 81,00 84,45 0,07 0,08 -124,5332
192,0 1,8 0,7 6,1 486,3 454,0 73,4 97,3 542,9 354,5 499,2 589,7 445,4 0,19 76,65 74,84 81,92 0,19 79,74 81,05 84,41 0,07 0,08 -127,5038
193,0 1,7 0,7 6,2 484,9 449,7 73,4 96,7 536,5 353,8 500,8 587,8 445,6 0,19 76,53 74,83 81,86 0,19 79,73 81,07 84,34 0,08 0,08 -128,9134
194,0 1,7 0,7 6,1 484,1 447,6 73,4 96,1 531,3 353,7 502,5 587,6 445,4 0,19 76,48 74,85 81,80 0,19 79,72 81,08 84,24 0,07 0,08 -129,734
195,0 1,6 0,7 6,0 481,5 444,7 73,4 95,4 527,1 354,2 491,9 588,7 445,5 0,19 76,56 74,86 81,69 0,19 79,77 81,13 84,10 0,07 0,08 -132,3633
196,0 1,6 0,8 6,0 483,4 440,2 73,4 95,1 522,4 356,5 499,9 593,0 445,4 0,19 76,49 74,87 80,83 0,19 79,73 81,23 83,99 0,08 0,08 -130,4092
197,0 1,5 0,7 6,0 483,3 436,4 73,4 94,5 518,8 358,4 496,3 598,1 445,0 0,19 76,41 74,88 80,08 0,19 79,68 81,21 83,83 0,08 0,08 -130,5366
198,0 1,5 0,8 5,9 483,4 433,1 73,2 94,3 513,9 358,7 494,7 604,8 445,1 0,19 76,30 74,85 80,45 0,19 79,62 81,22 83,69 0,08 0,08 -130,4262
199,0 1,4 0,8 58 484,7 430,2 73,3 94,0 510,1 360,6 499,3 609,5 444,3 0,19 76,28 74,86 80,86 0,19 79,61 81,22 83,59 0,08 0,08 -129,1034
200,0 1,3 0,8 5,8 486,5 429,6 73,5 93,5 507,3 363,6 504,2 613,3 444,0 0,19 76,27 74,85 83,96 0,18 79,61 81,19 83,46 0,07 0,08 -127,3702
201,0 1,3 0,7 5,9 487,1 432,7 73,2 93,7 505,8 364,2 502,6 620,4 442,8 0,19 76,27 74,82 84,03 0,19 79,58 81,21 83,40 0,08 0,08 -126,6973
202,0 1,3 0,6 5,8 488,6 433,6 73,4 94,1 504,5 364,4 502,5 629,7 442,0 0,19 76,24 74,85 83,73 0,19 79,51 81,24 83,39 0,07 0,08 -125,2108
203,0 1,2 0,6 5,9 487,4 435,4 72,9 94,4 504,8 366,6 485,8 639,0 440,7 0,19 76,24 74,87 83,44 0,19 79,53 81,28 83,40 0,08 0,08 -126,4651
204,0 1,1 0,6 5,9 492,7 433,9 72,9 94,4 504,6 370,0 505,0 645,3 438,7 0,19 76,19 74,88 83,17 0,19 79,55 81,27 83,38 0,07 0,08 -121,1507
205,0 1,1 0,5 5,7 493,0 431,4 73,0 94,2 503,0 371,9 507,1 646,3 436,9 0,19 76,21 74,89 82,93 0,19 79,54 81,36 83,32 0,07 0,08 -120,8085
206,0 1,0 0,6 5,5 492,6 427,7 73,0 93,9 500,8 374,5 504,9 648,0 434,8 0,19 76,13 74,90 82,67 0,19 79,47 81,39 83,23 0,07 0,08 -121,2503
207,0 1,0 0,5 5,5 493,4 425,9 73,1 94,3 498,1 377,3 509,4 649,4 432,6 0,19 76,14 74,90 82,49 0,19 79,48 81,39 83,24 0,08 0,08 -120,4875
208,0 0,9 0,5 5,6 494,9 426,8 73,0 94,0 497,4 381,5 515,4 650,9 429,5 0,19 76,23 74,93 82,33 0,19 79,54 81,40 83,17 0,07 0,08 -118,8995
209,0 0,9 0,4 6,0 497,6 430,8 73,1 94,0 498,9 386,7 520,9 653,4 428,1 0,19 76,33 74,97 82,17 0,18 79,63 81,37 83,11 0,08 0,08 -116,2428
210,0 0,8 0,4 6,2 503,1 433,3 73,1 94,2 501,3 393,1 537,0 657,1 427,3 0,19 76,38 75,00 82,03 0,19 79,63 81,37 83,00 0,08 0,08 -110,7031
211,0 0,8 0,4 6,3 502,5 434,4 73,0 94,0 502,8 396,8 525,0 661,7 426,3 0,19 76,33 75,00 81,86 0,19 79,65 81,42 83,02 0,07 0,08 -111,3497
212,0 0,7 0,4 6,3 508,8 433,6 73,2 93,7 503,4 400,5 550,2 664,4 425,3 0,19 76,40 75,02 81,72 0,18 79,70 81,49 82,97 0,08 0,08 -105,0637
213,0 0,6 0,4 6,2 507,8 432,0 73,1 93,9 502,5 403,7 543,6 664,7 424,6 0,19 76,47 75,04 81,62 0,19 79,73 81,50 82,94 0,07 0,08 -106,0402
214,0 0,6 04 6,0 511,9 430,4 73,2 93,7 501,6 408,1 561,3 664,4 424,2 0,19 76,54 75,08 81,53 0,18 79,84 81,48 82,89 0,08 0,08 -101,9198
215,0 0,5 0,4 58 512,8 427,2 73,3 93,5 499,5 412,0 563,4 665,1 423,9 0,19 76,52 75,14 81,42 0,19 79,82 81,45 82,83 0,08 0,08 -101,0706
216,0 0,5 0,4 5,6 510,9 423,4 73,3 93,3 495,2 413,0 555,8 667,0 423,5 0,19 76,57 75,15 81,29 0,19 79,82 81,39 82,79 0,08 0,08 -102,9345
217,0 0,4 0,5 5,4 510,9 418,5 73,3 93,2 490,6 413,4 560,4 665,9 424,5 0,19 76,54 75,17 81,21 0,18 79,81 81,39 82,74 0,07 0,08 -102,8998
218,0 0,4 0,5 5,1 506,9 413,6 73,2 93,7 485,3 416,6 549,9 660,0 423,0 0,19 76,51 75,18 81,16 0,19 79,78 81,41 82,75 0,07 0,08 -106,9028
219,0 0,3 0,5 5,5 506,2 411,8 73,3 93,5 481,1 425,1 549,6 653,0 422,1 0,19 76,42 75,16 81,09 0,19 79,73 81,47 82,74 0,08 0,08 -107,6881
220,0 0,3 0,6 5,2 502,0 405,1 73,2 93,1 475,4 434,2 537,1 643,4 419,9 0,19 76,44 75,14 81,00 0,19 79,71 81,48 82,67 0,08 0,08 -111,8637
221,0 0,2 0,6 5.2 500,1 400,6 73,0 92,3 469,7 449,0 529,4 634,2 418,1 0,19 76,43 75,16 80,84 0,19 79,73 81,43 82,55 0,08 0,08 -113,7594
222,0 0,2 0,6 5,4 499,1 397,9 73,0 92,1 465,2 460,9 524,5 626,9 418,0 0,19 76,37 75,16 80,77 0,18 79,69 81,46 82,46 0,07 0,08 -114,7507
223,0 0,2 0,5 53 494,9 394,0 72,7 91,9 459,9 466,8 510,8 620,1 417,2 0,19 76,11 75,15 80,70 0,19 79,59 81,46 82,42 0,08 0,07 -118,9035
224,0 0,1 0,6 4,8 494,2 387,3 72,8 91,4 453,5 469,6 516,5 614,9 416,5 0,19 76,05 75,12 80,64 0,19 79,59 81,50 82,30 0,08 0,07 -119,6295
225,0 0,1 0,7 4,5 490,0 379,9 72,8 91,5 446,5 468,6 509,8 608,6 416,4 0,19 76,11 75,10 80,57 0,19 79,54 81,52 82,27 0,07 0,07 -123,847
226,0 0,1 0,8 4,1 487,1 373,0 72,8 90,9 438,9 467,2 513,0 600,4 416,3 0,19 76,16 75,12 80,45 0,19 79,58 81,50 82,13 0,08 0,07 -126,7015
227,0 0,1 0,8 3,8 484,0 367,6 73,0 90,4 431,5 465,6 511,7 595,1 416,1 0,19 76,14 75,10 80,35 0,19 79,56 81,51 82,06 0,08 0,07 -129,8515
228,0 0,0 0,8 3,8 479,3 363,8 73,1 89,9 424,5 462,7 504,6 588,9 415,7 0,19 76,18 75,10 80,22 0,19 79,57 81,55 81,89 0,07 0,07 -134,5408

Particulates Calculations Page 1 of 1



DATA 2022-11-01 EPA PI 20278 RUN 1 SINGLE BURN RATE

Manufacturer: ENERCO
Model: WS 090
Note: In the “Input data”, "Calc. % O,", "Fuel Properties”, and Overall Heat'_”g Efffcfe”cy' 66,27%
) Run: 1 “Mass Balance” columns, [e], [d], [g], [al. [b], [c], [h], [u], W], Combustion Eff!c!ency: 96,78%
Project #: PI 20278 [il, and [K] refer to their respective variables in Clauses Heat Transfer Efficiency: 68,48%
Test Duration: 89 min
HHV LHV Heat Output: 23 839 Btu/h
Eff 66,27% 71,63% Heat Input: 35970 Btu/h
Comb Eff 96,78% 96,78% Ultimate CO,
HT Eff 68,48% 74,02% COzyie 19,64 Burn Duration: 1,48 h
Output 25 130 Ki/h Fo
Burn Rate 1,91 kg/h 1,061 Burn Rate: 4,22 Ib/h
Grams CO 141 g
Input 37 919 kJ/h Stack Temp: 497,6 Deg. F
MC wet 17,29
Averages 0,38 7,75 1,60 | 20,40 | 12,46 258,91 | 23,09 0,96 0,68 0,65
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 3,43 0,34 5,09 261,8% 20,58 15,32 281,1 23,6 95,5% 56,5% 53,9%
1,00 3,30 0,46 6,19 195,2% 20,50 14,08 294,7 23,6 94,8% 60,3% 57,2%
2,00 3,21 0,30 11,30 69,3% 20,17 8,72 315,4 23,4 98,0% 70,8% 69,4%
3,00 3,16 0,13 13,59 43,1% 20,03 6,38 328,1 23,3 99,3% 72,8% 72,3%
4,00 3,08 0,08 14,52 34,5% 19,98 5,42 335,5 23,4 99,6% 73,3% 73,0%
5,00 3,03 0,09 13,96 39,8% 20,01 6,01 334,6 23,3 99,6% 72,8% 72,5%
6,00 2,94 0,09 13,25 47,3% 20,06 6,77 328,6 23,4 99,6% 72,4% 72,1%
7,00 2,89 0,12 12,11 60,6% 20,13 7,96 321,7 23,4 99,3% 71,5% 71,0%
8,00 2,80 0,15 11,55 67,9% 20,17 8,54 319,0 23,4 99,1% 71,0% 70,3%
9,00 2,76 0,08 12,39 57,5% 20,12 7,68 318,8 23,3 99,6% 72,0% 71,8%
10,00 2,71 0,07 12,65 54,4% 20,10 7,41 322,6 23,3 99,7% 72,1% 71,9%
11,00 2,62 0,06 12,64 54,6% 20,10 7,43 322,7 23,3 99,8% 72,1% 71,9%
12,00 2,53 0,06 12,42 57,4% 20,12 7,66 321,9 23,3 99,8% 71,9% 71,7%
13,00 2,49 0,07 11,89 64,3% 20,15 8,23 319,1 23,4 99,7% 71,4% 71,2%
14,00 2,44 0,08 11,68 67,1% 20,16 8,45 316,6 23,4 99,7% 71,3% 71,1%
15,00 2,35 0,09 11,24 73,4% 20,19 8,91 311,9 23,3 99,6% 71,0% 70,7%
16,00 2,30 0,12 10,55 84,1% 20,24 9,63 306,4 23,3 99,3% 70,4% 69,9%
17,00 2,26 0,17 10,03 92,5% 20,27 10,15 302,3 23,4 98,9% 69,8% 69,1%
18,00 2,21 0,20 9,88 94,8% 20,27 10,29 299,1 23,4 98,6% 69,8% 68,8%
19,00 2,12 0,21 9,64 99,5% 20,29 10,55 296,3 23,4 98,5% 69,6% 68,5%
20,00 2,08 0,23 9,17 108,8% 20,32 11,03 294,0 23,3 98,2% 68,9% 67,7%
21,00 2,03 0,24 9,11 110,1% 20,32 11,09 291,9 23,2 98,2% 68,9% 67,7%
22,00 1,99 0,23 9,11 110,3% 20,32 11,10 290,4 23,2 98,2% 69,0% 67,8%
23,00 1,94 0,21 9,21 108,5% 20,32 11,00 288,8 23,3 98,4% 69,4% 68,3%
24,00 1,89 0,20 9,29 107,0% 20,31 10,92 288,8 23,2 98,6% 69,5% 68,5%
25,00 1,85 0,17 9,44 104,4% 20,31 10,78 289,1 23,3 98,8% 69,8% 69,0%
26,00 1,76 0,15 9,47 104,2% 20,30 10,76 289,5 23,3 99,0% 69,8% 69,1%
27,00 1,71 0,13 9,45 104,9% 20,31 10,79 289,4 23,3 99,2% 69,8% 69,2%
28,00 1,67 0,14 9,28 108,6% 20,32 10,97 288,8 23,3 99,1% 69,5% 68,9%
29,00 1,62 0,15 8,97 115,4% 20,34 11,29 287,9 23,3 98,9% 69,0% 68,3%
30,00 1,58 0,17 8,66 122,3% 20,36 11,61 286,0 23,1 98,7% 68,5% 67,6%
31,00 1,53 0,18 8,72 120,8% 20,35 11,55 286,4 23,2 98,7% 68,6% 67,7%
32,00 1,49 0,18 8,78 119,4% 20,35 11,48 286,2 23,2 98,7% 68,7% 67,8%
33,00 1,44 0,19 8,47 126,7% 20,37 11,80 285,4 23,2 98,5% 68,1% 67,1%
34,00 1,40 0,19 8,37 129,5% 20,37 11,91 283,7 23,1 98,5% 68,1% 67,0%
35,00 1,36 0,20 8,09 136,9% 20,39 12,20 281,6 23,1 98,4% 67,6% 66,5%
36,00 1,35 0,20 7,94 141,2% 20,40 12,36 279,6 23,2 98,3% 67,4% 66,3%
37,00 1,30 0,20 7,81 145,3% 20,41 12,50 277,4 23,1 98,4% 67,3% 66,2%
38,00 1,26 0,19 7,63 151,2% 20,42 12,70 275,0 23,2 98,4% 67,0% 66,0%
39,00 1,24 0,21 7,48 155,6% 20,43 12,85 272,7 23,2 98,2% 66,9% 65,7%
40,00 1,21 0,22 7,38 158,3% 20,44 12,95 270,9 23,2 98,0% 66,8% 65,4%
41,00 1,17 0,23 7,46 155,4% 20,43 12,86 268,9 23,3 97,9% 67,2% 65,8%
42,00 1,12 0,24 7,43 156,0% 20,43 12,88 267,3 23,2 97,8% 67,2% 65,7%
43,00 1,08 0,27 7,29 159,6% 20,44 13,01 263,9 23,1 97,4% 67,2% 65,5%
44,00 1,08 0,32 7,10 164,9% 20,45 13,20 259,1 23,2 96,9% 67,1% 65,0%
45,00 1,03 0,39 6,88 170,3% 20,46 13,39 255,1 23,1 96,1% 66,9% 64,2%
46,00 0,99 0,43 6,91 167,5% 20,46 13,33 252,0 23,1 95,6% 67,3% 64,3%
47,00 0,99 0,45 6,95 165,6% 20,45 13,28 249,8 23,1 95,4% 67,6% 64,5%
48,00 0,94 0,45 6,86 168,7% 20,46 13,37 246,8 23,0 95,4% 67,6% 64,5%
49,00 0,90 0,54 6,91 163,5% 20,45 13,26 245,6 23,0 94,4% 67,9% 64,1%
50,00 0,90 0,59 6,76 167,5% 20,46 13,41 243,1 23,1 93,8% 67,7% 63,5%
51,00 0,85 0,59 6,54 175,8% 20,47 13,64 240,1 23,2 93,6% 67,3% 63,1%
52,00 0,81 0,64 6,28 184,1% 20,48 13,89 237,2 23,2 92,8% 66,9% 62,1%
53,00 0,81 0,67 6,14 188,3% 20,49 14,01 234,5 23,0 92,3% 66,7% 61,5%
54,00 0,76 0,72 6,18 184,8% 20,48 13,94 232,1 23,0 91,9% 67,1% 61,6%
55,00 0,76 0,73 6,06 189,2% 20,49 14,06 230,9 23,0 91,6% 66,8% 61,2%
56,00 0,71 0,74 6,03 190,3% 20,49 14,10 229,3 23,0 91,5% 66,9% 61,1%
57,00 0,71 0,75 5,96 192,4% 20,50 14,16 226,8 23,0 91,2% 66,9% 61,0%
58,00 0,67 0,74 6,00 191,7% 20,50 14,13 224,7 23,0 91,4% 67,3% 61,5%
59,00 0,67 0,78 5,85 196,0% 20,50 14,26 222,9 22,9 90,7% 67,0% 60,8%
60,00 0,62 0,77 5,84 197,3% 20,50 14,28 221,2 23,0 90,8% 67,1% 61,0%
61,00 0,60 0,78 5,82 197,9% 20,50 14,30 220,9 23,0 90,8% 67,1% 60,9%
62,00 0,58 0,71 5,88 197,9% 20,50 14,27 222,6 22,9 91,6% 67,1% 61,5%
63,00 0,58 0,65 5,80 204,4% 20,51 14,39 223,1 23,0 92,2% 66,8% 61,6%
64,00 0,53 0,62 5,89 202,1% 20,51 14,32 224,1 22,7 92,7% 67,0% 62,0%
65,00 0,49 0,57 5,87 204,9% 20,51 14,36 223,3 22,7 93,1% 67,0% 62,4%
66,00 0,49 0,55 5,65 216,8% 20,53 14,60 221,9 22,8 93,3% 66,4% 61,9%
67,00 0,44 0,57 5,46 225,8% 20,54 14,80 219,8 22,8 92,8% 65,9% 61,2%
68,00 0,44 0,55 5,46 227,0% 20,54 14,81 218,8 22,8 93,0% 66,1% 61,4%
69,00 0,40 0,50 5,64 220,2% 20,53 14,65 219,3 22,8 93,9% 66,7% 62,6%
70,00 0,40 0,44 5,98 206,0% 20,52 14,32 221,6 22,8 94,9% 67,6% 64,2%
71,00 0,35 0,40 6,19 197,9% 20,50 14,11 222,9 22,8 95,5% 68,1% 65,1%
72,00 0,35 0,39 6,34 191,9% 20,50 13,96 223,6 22,8 95,8% 68,5% 65,6%
73,00 0,31 0,37 6,31 194,0% 20,50 14,00 223,1 22,9 95,9% 68,5% 65,7%
74,00 0,26 0,38 6,18 199,4% 20,51 14,14 222,2 22,8 95,7% 68,2% 65,3%
75,00 0,26 0,40 5,98 207,6% 20,52 14,33 221,3 22,9 95,3% 67,7% 64,5%
76,00 0,22 0,41 5,84 214,3% 20,53 14,48 219,5 22,9 95,1% 67,4% 64,1%
77,00 0,22 0,42 5,61 225,9% 20,54 14,72 217,4 22,9 94,8% 66,8% 63,3%
78,00 0,17 0,45 541 235,1% 20,55 14,92 214,7 23,0 94,3% 66,4% 62,6%
79,00 0,17 0,52 5,13 247,3% 20,57 15,17 212,0 22,9 93,0% 65,6% 61,0%
80,00 0,12 0,48 5,51 228,2% 20,54 14,80 211,0 22,9 94,0% 67,2% 63,2%
81,00 0,12 0,55 5,23 239,7% 20,56 15,05 207,3 22,9 92,7% 66,6% 61,8%
82,00 0,08 0,59 5,23 237,4% 20,56 15,03 204,8 22,8 92,2% 66,9% 61,7%
83,00 0,08 0,56 5,36 232,1% 20,55 14,91 203,3 22,8 92,8% 67,6% 62,7%
84,00 0,08 0,55 5,28 237,0% 20,56 15,00 201,1 22,6 92,8% 67,5% 62,7%
85,00 0,03 0,61 4,79 264,3% 20,58 15,49 197,4 22,7 91,4% 66,0% 60,3%
86,00 0,03 0,69 4,49 278,7% 20,60 15,76 193,3 22,7 89,7% 65,2% 58,5%
87,00 0,03 0,77 4,08 305,4% 20,62 16,16 189,4 22,7 87,7% 63,6% 55,8%
88,00 0,03 0,82 3,81 324,9% 20,63 16,42 186,4 22,8 86,3% 62,5% 53,9%
89,00 0,00 0,83 3,81 323,5% 20,63 16,41 184,3 22,8 86,1% 62,9% 54,1%
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Temps
acquisition
minutes

PBoo~ousrwnrk

DONNNNNNNNNNDDODONDNNAQU NN AUUTUTUDEDDADDADNDDDWMWWOWRWWWWRNNNNNRNONNNRNE R R B
POOXNOUBRWNRPOO®IDTROMNRPOO®IOITRONROOOVNOUBRWNROOONOONEWMNRPOOXNOURWONPOOONDTOMWN

DATA 2022-11-01 EPA PI 20278 RUN 1 SINGLE BURN RATE

Preburn

Flue Room Tunnel scale Tunnel VelocityFlue draft Right Back bottom Top Left
temp temp dry bulb Pressure Pressure
°F °F °F Tbs in. Wc in. Wc oF oF oF oF °F

70,05 69,56 70,25 7,15 0,0761 0,00 69,64 69,63 69,79 70,44 69,83
85,09 69,55 70,40 5,67 0,0766 0,01 71,37 71,58 70,28 75,71 72,76
166,19 69,67 72,20 5,57 0,0748 0,06 74,39 74,90 71,25 112,51 76,41
378,45 69,70 79,41 5,37 0,0736 0,08 86,31 81,60 72,46 206,94 84,38
510,76 69,78 85,64 5,07 0,0764 0,09 101,08 91,67 74,15 335,33 94,75
571,08 69,91 89,10 4,87 0,0741 0,09 114,50 101,79 76,71 449,62 107,34
612,67 69,98 92,83 4,67 0,0729 0,10 127,38 111,25 79,60 547,29 120,73
637,17 70,13 94,86 4,47 0,0720 0,10 138,60 119,35 83,39 621,92 132,17
660,97 70,24 97,72 4,17 0,0714 0,10 150,05 126,97 89,37 683,63 143,34
677,36 70,55 100,01 3,97 0,0766 0,10 157,98 132,22 96,95 727,66 150,17
690,21 70,61 101,81 3,87 0,0744 0,10 168,78 136,42 107,42 763,98 157,45
683,32 70,80 102,66 3,67 0,0805 0,10 181,28 140,68 119,88 791,02 162,87
691,90 70,90 103,46 3,47 0,0748 0,11 194,69 144,68 135,69 806,59 176,45
705,13 71,16 105,01 3,37 0,0746 0,10 211,04 148,89 154,85 827,53 195,48
697,44 71,35 105,72 317 0,0741 0,10 226,18 154,20 175,30 839,81 215,80
674,44 71,41 105,40 3,07 0,0761 0,10 241,39 161,83 195,47 830,20 235,43
681,94 71,41 105,29 2,87 0,0734 0,10 250,50 171,64 215,06 827,53 255,48
653,83 71,70 105,71 2,77 0,0783 0,10 264,16 182,26 234,94 814,79 274,06
634,65 71,86 104,51 2,67 0,0810 0,10 280,68 192,12 253,32 797,59 292,16
645,27 71,68 104,38 2,57 0,0804 0,10 295,42 201,20 270,64 796,37 312,76
614,67 71,75 103,67 2,45 0,0700 0,09 309,71 212,08 285,60 781,78 333,57
561,32 71,94 101,93 2,37 0,0727 0,09 323,03 218,45 297,55 738,61 351,79
532,08 71,82 101,22 2,27 0,0720 0,09 335,83 222,17 310,20 697,51 366,49
511,51 71,85 100,07 2,17 0,0658 0,09 343,81 225,51 323,10 663,23 381,38
498,94 72,00 99,75 2,17 0,0734 0,09 346,15 228,17 339,38 637,12 397,94
518,30 72,12 100,39 2,07 0,0736 0,09 352,75 233,54 356,76 626,28 422,94
537,66 71,95 100,73 1,97 0,0709 0,09 375,49 242,13 372,02 627,19 466,29
546,59 71,95 101,00 1,87 0,0722 0,09 400,46 251,61 385,57 634,63 500,19
530,61 72,16 100,38 1,77 0,0717 0,09 462,46 260,32 396,06 628,45 522,96
521,88 72,11 100,03 1,67 0,0695 0,09 481,74 268,77 407,72 619,25 540,01
511,79 72,18 100,24 1,67 0,0690 0,09 495,09 278,31 421,10 610,17 563,40
493,26 72,15 99,54 1,57 0,0683 0,08 502,72 286,46 430,53 596,27 572,26
458,38 72,20 98,17 1,50 0,0744 0,08 500,53 289,46 435,13 572,77 575,19
438,71 72,11 97,33 1,47 0,0680 0,08 491,70 291,23 439,46 550,39 575,02
442,68 71,97 96,50 1,37 0,0683 0,08 485,06 295,54 443,36 534,00 579,03
438,27 72,18 96,44 1,37 0,0670 0,08 480,08 298,67 446,40 521,42 583,53
492,53 71,92 97,61 117 0,0720 0,09 471,28 311,02 434,77 540,21 577,70
502,01 71,91 96,96 1,07 0,0673 0,09 457,00 318,17 416,84 557,31 563,29
501,30 72,08 97,17 1,07 0,0739 0,09 441,99 320,27 401,43 563,34 549,65
484,99 71,96 96,48 0,97 0,0673 0,08 427,86 320,18 388,37 557,11 537,69
472,83 72,01 96,41 0,97 0,0685 0,08 415,41 318,64 377,80 549,17 526,44
458,84 72,01 99,67 0,87 0,0720 0,09 413,94 317,01 373,64 535,64 519,11
415,22 71,92 100,07 9,28 0,0702 0,08 400,64 309,30 373,79 509,58 490,22
513,53 71,89 99,34 8,99 0,0663 0,09 379,70 304,26 370,50 566,15 461,12
527,87 71,97 100,12 8,78 0,0656 0,09 359,50 298,21 366,15 625,88 436,89
548,86 72,19 101,88 8,58 0,0702 0,10 345,95 292,78 361,00 682,67 418,10
568,99 72,10 103,60 8,28 0,0683 0,10 337,29 288,46 356,70 728,16 403,96
588,94 72,37 104,56 8,08 0,0680 0,10 326,69 284,97 353,82 766,12 392,75
615,14 72,32 105,36 7,77 0,0695 0,10 321,86 282,28 352,93 800,22 382,74
634,15 72,42 107,16 7,58 0,0714 0,11 319,93 281,55 353,04 830,17 378,67
660,15 72,58 108,60 7,38 0,0709 0,11 317,77 281,23 355,50 858,40 376,24
687,54 72,81 110,02 7,18 0,0713 0,11 317,66 282,28 359,06 885,81 376,06
710,38 72,78 111,94 6,97 0,0720 0,11 317,98 283,78 362,96 908,82 376,92
722,91 72,75 113,73 6,68 0,0717 0,11 322,42 285,12 367,74 926,32 379,65
736,66 73,09 115,05 6,48 0,0712 0,11 321,22 287,43 373,26 941,44 383,06
747,85 73,08 115,89 6,18 0,0721 0,11 326,90 293,93 379,30 947,31 389,45
755,98 73,20 116,64 6,07 0,0729 0,11 334,26 301,76 385,89 951,35 398,79
757,88 73,17 117,05 5,87 0,0695 0,11 342,11 309,29 393,71 956,30 409,06
744,11 73,43 117,76 5,57 0,0741 0,11 353,35 316,56 401,89 960,96 421,08
724,38 73,92 121,35 1,57 0,0705 0,10 374,35 321,88 411,57 942,68 451,38
774,48 74,38 126,34 5,07 0,0736 0,11 404,27 338,19 419,18 914,60 497,52
664,30 74,39 118,57 4,78 0,0720 0,11 405,32 341,49 421,08 916,76 497,09
647,39 74,22 114,87 4,58 0,0736 0,11 405,53 349,26 421,00 923,35 496,35
655,98 73,85 113,73 4,27 0,0734 0,11 411,97 356,95 421,20 935,27 498,22
665,72 73,91 112,82 4,08 0,0734 0,11 415,86 359,35 423,83 950,28 501,57
685,79 74,22 113,82 3,88 0,0756 0,11 416,98 363,41 427,74 969,17 506,26
702,69 74,06 114,81 3,67 0,0748 0,11 419,14 361,98 433,46 979,51 511,10
706,75 74,17 114,95 3,47 0,0747 0,11 422,10 360,69 440,56 988,30 520,65
718,29 74,28 116,59 3,28 0,0741 0,11 425,80 361,04 448,77 995,40 535,37
725,82 74,54 117,76 3,07 0,0729 0,11 431,66 362,72 458,65 996,56 552,55
734,53 74,49 117,70 2,77 0,0744 0,11 434,92 367,38 469,08 996,64 573,10
738,83 74,40 118,76 2,68 0,0746 0,11 450,35 371,80 481,27 998,52 594,06
745,25 74,45 119,14 2,48 0,0764 0,11 457,09 377,35 497,88 993,26 624,43
752,49 74,47 118,13 2,27 0,0764 0,11 470,74 386,42 516,90 987,09 662,66
741,63 74,47 118,66 2,07 0,0748 0,11 491,21 400,09 537,90 976,15 694,44
732,50 74,76 118,37 1,96 0,0771 0,11 514,80 419,69 559,78 964,36 708,18
715,83 74,87 117,64 1,78 0,0768 0,11 545,88 436,29 579,09 948,46 736,91
679,65 74,75 115,12 1,67 0,0771 0,10 572,38 445,83 589,12 906,01 743,28
650,16 74,95 113,86 1,57 0,0775 0,10 585,06 450,56 594,76 861,15 743,04
624,20 74,97 111,83 1,57 0,0771 0,10 598,83 452,58 600,78 818,54 738,62
599,48 74,90 110,28 1,47 0,0775 0,10 603,16 457,14 603,66 779,22 748,94
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POLYTESTS

TESTIN

G THROUGH YOUR REALITY

Date,_ 2L+ |1- o) Manufacturer; LM ER-<© Model: WS 090
Project#: PT | Lo L7 § Run:__ | Tech: ™ I Reviewer:  NO
= N hd'll;.ﬁ § §Cns  simt F e
~ A SIAILBS cCbst Dool
-—A“’ PHLBS  paove  fyd ’lvlj
-\ Q al 3s sl 0 e 'o il
. 1;55&‘ OOQ# |~\!"'~c-cj~.l[5 )
—J\.l § ¢ Llrs Fyel ad)us pmenl prove  Ree oS
- ) cLng sl Bm») - | |
e lbst Doon i~ v chelly

TEST LOAD CONFIGURATION
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€9 POLYTESTS

TESTING THROUGH YOULR AFALITY

Daite: Lol - o\

Project #:PI 1ou3F Run:

Moisture Meter Calibration Check:

Facility Conditions:

Al Velosity o IS than Lot v wmmmmmnmaimuminmammmanimm e

Smoke Captuse Check (TUnNE] VRIOGIEY Y .vriiussiersriunsiin srisessssissesibiand ivsbiessssassisisisiienisiinis

Wood Heater Conditions:

Date Wood Heater Stack Cleaned. .........covvcvininiinimisensinmsmeissesmsas sssssssse
Date Dilution Tunnel Cleaned. .........o.ooovvioiin oot
Induced Draft Check (max 0.005 H20). ... s esenees

Traverse before IZNIION. ..iciceiessi e s s bt

Temperature System:

Proportional Checks:

T e N TN s T 0 e A B A A R B B R S s s

o X IRT =G LT o vt RS R OOt R SNSRI

Load Length approximately 5/6 of firebox Lenght., ... s

Page 2 de 11

Manufacturer; EM EM S0

PRE / POST LHECKS

Tech: M In

Model;

Wi S 080

Reviewer: | f

Equipment #

Time

12% 22%

2 e 336

ok g{{

Pre-Test

Post-Test

O (max50 Fpm) ]

(max50 Fpm)

NA

OL
sides
4 side: F

ot

Lo 1l V= 00

Lot =9

RN

o I

0k -

ol

o |

oh

Side

Coal bed
Load

Load in stove

Fuel adjustment

ﬂfl.
<k
or

ok

0
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PRE-TEST SCALE AUDIT

€ POLYTESTS

TESTING THROUGH YOUR REALITY

Model; WS 0 Ao

’ dh Lo
Manufacturer: & M ER

Loty e oy

Date:

Reviewer:

Tech:

Run;

AL

Project #:

1o THE

o
o
=)
I
>
System 1* hour System 1 System 2 5
E
=
|
™
>
Gnﬁ_smmwaw m..h,oi Rate:= Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test A_._
e ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) W
CSA B415 (-5) CSA B415 (-5) CSAB415(-5) | CSAB415(-5) | CSAB415 (-5) CSA B415 (-5) W.
|
=
Vacuum (inches Hg.) ) . _ ¢
_ o Y az 10 _— ) O g
Final Iminute DGM
(Liter) L .
etz O Jar8ls 3 | Jv3 ) s ufm? 4+ |8a532 157|490 39
Initial 1minute DGM .
(Liter) g . ; L = ]
- d9v3% 06 | TG 3 [7903% 94| Jauge G |hEas3L S Y900 -
o -
= Change (Liter)
2
: # Qol 053 gl £ % Qo
S m 13
2
g Allowable leakage .04 x
o Sample rate or 0.28Lpm 0.20 0.20 020 020 — 0.20 —0.26
e CSA B415 (0.56)
S
]
Check OK o y—
5 o k ok ok o # ok F =
= o
3 -
= ]
@ &
o o
- oy



€¥ POLYTESTS

TESTING THROUGH YOUR REALITY PRE-TEST SCA E AUDIT
Date: L0 £+~ [1- ol Manufacturer;_E M ER ¢ Model: WS |090
|
Project #:}31' Lo L& Run:_ | Tech: M=y~ Reviewer:

Leakage Checks Flue Gas Sampler

Plugged Probe Pre Test Post Test

Vacuum (inches Hg.) - S - f

Rotometer Reading (mml/min.) O (&)

Flow Rate (Ipm) 1.5 1.5

Allowable (.02 x Sample Rate) 30 30

Check OK O jL o /L

Leakage Checks Pitot

Plugged Probe Pre Test Pre Test Post Test Post Test
3 H2o 0.4-0.5 H2o0 3 H2o 0.4-0.5 H20
static velocity Static velocity

Vacuum (inches Hg.) $ ) 3 ‘“

Check OK (no change after 15 sec.) O Je o - ok o K

Scales checks

Scale Type Audit Measured Weight
Equipment # Weight
Platform M- O Go 94 1bs, Class F “40 lbs
j 1990 IH I~ LS

Platform Epme 20F€ 15, Class F s
Wood Lm0 6o 5o lbs, Class F 5 4o lbs
Analytical Ex. 335 )>° mg, Class S joo Mg
Analytical Epm-)v o Lot g Class S Leo g

LIMITS OF WEIGHT RANGES

ANALYTICAL SCALE:; .......ooccovommsmmmssssessesssmsssesssisssmsssisstsssessusssssasasssarsones 50%-150% of dry filter weight, {+ 0.1 mg
PLATFORM SCALE ........coooovievieeeieeie e cveiascseeiesiaeeinen 20%-80% of ideal test load weight, + 0.1 Ibs or 1%
HOOD SCHALE ...........ocooienneamssnssssasssssssassenssnssssnsesaressnesssasnsess 20%-80% of ideal test load weight, + 0.01 Ibs or 1%

Page 4 de 11 M_TP-EPA — V12 —Janpary 2022




- €Y POLYTESTS

TESTING THR

Date:

Loty ht 4y

FH YOUR REALITY

4 AL~ o
Manufacturer: £/ e

CONTINUOUS ANALYZERS
Model; WS ©90

¥ Run: I

Project #: ’L)I Lo

FOR TUNNELS <

Barometric pressure (P,
Inside diameter: Port A

12 in

a) J2 S (KPa)
Port B 5

Tunnel cross sectional area: .1963Ft>

Tech: M M~

Static pressure (Py) _O_lla__

Reviewer: ﬁ

(inches w.c.)

Pitot tube type: Standard
Traverse Position Velocity Head Tunnel
Point (inches) Ay Temperature
(inches H,O) (°F)
6 po 7 po 8 po
A- Centroid 3.0p 3.50 4 ;
QO J)¢% G ¢¥
B - Centroid 3.00 3.50 4 '
[ . ’
A-l 0.4 0.50 050 |po S ¢ L
A-2 1.50 1.75 2 Oo 77 ca I
A-3 4,50 525 6 oo 63 Ea &
b J
A4 5.60 6.5 75 oo & 8 67 Js
B-1 0.40 0.50 050 |50 S € €9 Jo
B-2 1.50 175 2 |lo 0€9 €94
B-3 4.50 5.25 6 Q a {7 G 9 4
B-4 5.60 6.5 75 Qo §Y 69 €3
AVERAGE
=05 - oy ..
Y= ﬂ).,(_.!, (‘\',/Ep}wg '\-‘Eﬁl}’fﬂ, )
Where,

C, = pitot tube coeffic
A, = manometer readi

ient, dimension less = 0.99 for standard pitot.
ng (inches H,O)

dilution tunnel temperature (°F + 460)
tunnel gas pressure or Py, + Pg,

 H,0
3.6 }

onstant, (conversion factor for English units)

T, = average absolute
P; = absolute dilution
P, = static pressure in
{1
M, = 28.56, wet mole
K, = 85.49 pitot tube ¢
_Aavg. =
Page S5 de 11

cular weight of stack gas (alternatively, it may be measured)

average of the square roots of the velocity heads (A,) measured at each traverse point.

M_TP-EPA - V12 — January 2022



€4 POLYTESTS

TESTING THROUGH YOUR REALITY CONTINUOUS ANALYZERS

Date; 22+ \-01 Manufacturer: LM Ef- <o Model: WS -G Qo

Project #: J.D.E Lo LY Run: ) Tech:_ NN M~ Reviewer: lf

Pre-Test (Adjust and Record)

ZERO SPAN CAL. (Record Only)
o O B oy Hoe 3% | ) po g foe
Tolerance CO 0 +/- 0.02 +/-0.15 <o 9 +/- 0.05
CO, 0 (W) /5 o g~ Cf 4 j0 v
Tolerance CO2 v +/-0.02 +/-0.5 06 +/- 0.5
0O,
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 | Limit Span | Limit | Cal. | Limit Not
Zero Span Cal. Drift Drift Drift OK? | OK*
co O RPozo [fwl | O |00 |opp [015 [Oeor | 0.05 \/j
CO, O 8o\ |age | O |002 |oor [05 ool |05 v

Page 6 de 11 M TP-EPA — V12 — January 2022



&9 POLYTESTS

TESTING THROUGH YOUR BEALITY

LOTL= - o\

Manufacturer: > M Eft .o

TEST DATA LOG

Model:_ WS © Fo

Date;
Project#: P w + I8 Run:___ |/ Tech: M [~ Reviewer: YO
v
RAW DRY GAS METER READINGS
System 1 System 2 Blanck
Final (Liter)
Wr§63 41 9% oj5 o) |Yrjet o
Initial (Liter) )
4t 337 vy Lga 523 go | 4N 9g, I
AMBIENT CONDITIONS
Before After j
Barometer (kPa): /1006 9 Jog I
Dry Bulb (F): 3 Lt b_:l\
4 L) \1 <) ]

Flow Meter

Humidity (%):

Flow Meter Verification

Flow meter Check liters

Scale Weight

ige 7de 11
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¢/ POLYTESTS

TESTING THROUGH YOUR REALITY FUEL DATA

Date: =0 1= I} o} Manufacturer: EpEN co Model: WS 040

Projcct#:})f_ e 1)y Run:__ | Tech: o I Reviewer:

FUEL DESCRIPTION:
Type of wood:

PRE-TEST LOAD

Piece Size Weight Meter Moisture Content (% dry)*
| e x3'h x ein I 4o Ibs. | Q\ I\° A QI °
| x3hxiasin |1 (3 Ibs. | 33e Nn¥ 3 ¥ 210
| ' xvh xescin. || cyb lbs. | ja? ) 4 ¥ Jaa 157 L
| b X 13X jl,u'il'l. ' O ¢ A4 Ibs. | 16° 10! lob ¥ !
| I x 30 x 20+in, O 64o Ibs. | o Lot lo? Lot Lo¥
ph xghox 7 1eein. O V¢ lbs. | 2o¢ E% Ia' | a5 /a3
| 'J+ % 3k xqnein, 6 156 Ibs. | jq* Jo ) g3 | G4 | Ay
{ e xyle X 3_,\,rin. O el bs. | /4t ja¥ 151 1513 143

X i in. / 1bs.

% X in. Ibs.

X X in. Ibs.

X X in. Ibs.

% x o8 lbs.

X X in. 1bs.

X X in. 1bs.

X x in Ibs, ‘

X X n. Ibs.

X X in. Ibs.

X % in. Ibs.

X X in. Ibs.

X X in. 1bs.

¥ % i lbs.

% 4 in. 1bs.

TEST LOAD WEIGHT: § 506 Ibs

Page 8 de 11 M_TP-EPA — V12 — January 2022




€4 POLYTESTS

TESTING THROUGH YOUR REALITY FUEL DAT A
Date; Lot h-ol Manufacturer; EAMEM o Model;_ WS- © Geo
Project #: 5;_1' Lo 178 Run:___ | Tech:_ M ~ Reviewer:

FUEL DESCRIPTION:
Type of wood :

TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)*
P x 3l X[y in, 2 100 1bs. Q16 31 N Q14 ALY
P  x #- Xg.av in, J A Ibs. o b NE 13 210 MES
I x# xdorin 3 o4 Ibs. o8 2% 16 % 3o I =3
X X in, ‘ Ibs.
(h X3 x g in O oY Ibs. "
' X X 5 in. 0o S¥ Ibs. N
) x I x ¢ in. 5 Y Ibs. 3
) xI x s in. O Jo4 Ibs. pILA
v x4 x ¢ in O o Ibs. Lob
Vhooxae x gin |0 g0 Tbs. o ¥
W xIx s in [ 5 oqy Ibs 20 @
l I x & in. 6 Jie Ibs. d W
) x~ x ¢ in 0 o A Ibs. NI
p xv x ¢ in o 4 Ibs. b
| e x¥ x © in O J2e Ibs. wf
)l X% x € in Qo 0S¥ Lbs. Lt
X X in. Ibs.
X X in. Ibs.
X X in. Ibs.
X X in, 1bs.
X X in. Ibs.
X X in, Ibs.
X X in. Ibs.
X X in. Ibs.
X X in. Ibs.
X X in, 1bs.
% X in. Ibs.
TEST LOAD WEIGHT: 7 S¥ lbs  Min20%:_... 515 Max 25%:_{ §5 &

Page 9 de 11 M_TP-EPA — V12 — January 2022
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Parametres

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

I'utilisateur du fichier sont regroupés ici.

DATA 2022-11-02 EPA P1 20278 RUN 2 SINGLE BURN RATE

Code verrouillage: [ ENE |

Description du test

Test standard EPA

Run # 2

Date 02-11-2022

Technicien M.M

Project # PI 20278

Description de l'unité

Manufacturier PI 20278

Modéle WS 090

Combustion system Non-Cat

Appliance type WOOD STOVE

Firebox volume 1,16 cu ft.

Appliance weight empty N.A Ibs

Appliance weight full N.A Ibs

Parametres 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): 1,003 Dimensionless

Equipment number (DGM #1): EM 178

Calibration Factor (DGM #2): 1,014 Dimensionless

Equipment number (DGM #2): EM 318

Calibration Factor (DGM #3): 0,997

Equipment number (DGM #3): EM 179 Dimensionless

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 20278
Date 02-11-2022
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/lb %Ash 0,5 0,5

LHV 7451,0 Btu/Ib 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 #1

DGM #2

DGM room

DATA 2022-11-02 EPA PI1 20278 RUN 2 SINGLE BURN RATE

Start End
| 102,2] 102,4]
30,179649 30,23870862
72,2 73,1
45,1 41,1
0 0
Final: 26249,057
Initial: 26234,069
Final: 17319,715
Initial: 17304,797
Final: 14566,993
Initial: 14555,178

cuft
cuft

cuft
cuft

cuft
cuft

Final:| 743290,510 |Liter
Initial:| 742866,100 |Liter
Final:| 490439,710 |Liter
Initial:| 490017,280 |Liter
Final:| 412491,290 |Liter
Initial:| 412156,740 |Liter

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

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

Key in data

Project nu.PI 20278

Date 02-11-2022
Technicien M.M

Page 1 of 1



Preload data sheet

DATA 2022-11-02 EPA PI 20278 RUN 2 SINGLE BURN RATE

Test Load Weight:
Lower Ideal Upper
| 7,31 | 8,12 | 8,93 |

Load Volume:| 0,2544

Number of Spaces:

Spacer weight (Ibs):

cu. ft

Loading Density: 7,333 Ibs./ft3

Load Density (wet): 33,429 Ibs./ft3
Dry Wood Density: 27,724243

Piece Size (in):
Thick Wide x Length

Weight
Ibs

Meter Moisture Content Ave. MC x Volume
Dry Uncorrected % Weight Cubic Inches

16,25

~
~

1,714

21,1

21

21,2

21,2 21 36,1654 85,31

16,25

~
~

1,668

20,1

20,6

20,5

20,4 20,6 34,09392 85,31

16,25

~
~

1,656

20,6

20,3

21

20,9 20,4 34,17984 85,31

0,638

20,1

20,3

20,2

20,6 20,3 12,9514 36,75

~
~

0,66

20,9

20,8

20,8

20,8 20,7 13,728 36,75

~
~

0,762

19,9

20

20

19,9 20,8 15,33144 36,75

~
~

0,766

20

20,3

20,2

20,4 20,5 15,53448 36,75

EURNIENIEN| RN

~

wwwwywww
vgjgjgijuijui|u|u

~

] ol Ll el L el e
vy

0,642

20,1

20,2

20,4

20,6 20,3 13,04544 36,75

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

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:[___8,51 ] Ibs.

Average Moisture Content: %

Preload Data

Must be 18-28

SUM MC: 175,02992

Dry Weight: kg.

Wet: 17,07

must be 15,2-22

Project nu. PI 20278
Date 02-11-2022
Technicien| M.M

Page 1 of 1



DATA 2022-11-02 EPA P1 20278 RUN 2 SINGLE BURN RATE

FUEL LOAD DATA SHEET, CSA B415

Test Load Weight:
Lower Ideal Upper
| 7,3] 8,1| 8,9
* For boilers, a loading density factor of 10 Ib/ft3 is applied

Load Volume: cu. ft Loading Density: 6,4 Ibs./ft3
Number of Spaces: 12 Load Density (wet): 41,6 Ibs./ft3
Spacer weight: Ibs Dry Wood Density: 34,5 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 16,25 2,11 19,10 19,20 19,40 19,30 19,60 40,84248 85,31 19,3
1,5 3,5 16,25 2,00 22,10 22,30 22,00 21,90 21,80 44,12808 85,31 22,0
1,5 3,5 16,25 2,05 21,90 22,00 22,10 21,80 22,10 45,059 85,31 22,0
0,00
0,00
0,00
0,00
0,00
1,5 0,75 5 0,11 19,60 2,0776 5,63 19,6
1,5 0,75 5 0,11 19,80 2,178 5,63 19,8
1,5 0,75 5 0,10 20,00 2 5,63 20,0
1,5 0,75 5 0,10 20,00 2,04 5,63 20,0
1,5 0,75 5 0,10 19,90 2,0298 5,63 19,9
1,5 0,75 5 0,11 19,60 2,2344 5,63 19,6
1,5 0,75 5 0,10 19,30 1,93 5,63 19,3
1,5 0,75 5 0,11 19,80 2,0988 5,63 19,8
1,5 0,75 5 0,12 19,90 2,3482 5,63 19,9
1,5 0,75 5 0,11 20,00 2,16 5,63 20,0
1,5 0,75 5 0,11 20,10 2,1708 5,63 20,1
1,5 0,75 5 0,11 20,00 2,12 5,63 20,0
0,00
0,00
0,00
0,00
0,00
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 155,41716 20,1 %
Test Load Weight: Ibs. Dry Weight: kg.
Average Moisture Content: %
ory:  [2087oryepa) 20,87 o ——
Dry(B41Et 20,87 Must be 19-25 must be 15,2-22
Coal Bed Range: Ibs. to Ibs.
TEST CHARGE: Project nu. PI 20278
Coal bed weight: 1,5 Ibs. Date 02-11-2022
Technicien mm

Load Data Page 1 of 1



DATA 2022-11-02 EPA PI1 20278 RUN 2 SINGLE BURN RATE

Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: [ 0,16  in. 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 0,942

Pour un tunnel moins de 12", prendre 4 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0,073 67,67 0,2702
B center 0,074 67,65 0,2720
Al 0,059 67,67 0,2429
A2 0,069 67,66 0,2627
A3 0,068 67,66 0,2608
A4 0,059 67,66 0,2429
Bl 0,059 67,650 0,2429
B2 0,062 67,660 0,2490
B3 0,070 67,660 0,2646
B4 0,060 67,670 0,2449
AVERAGE 0,0653 67,6610 0,2553

Project nu. PI 20278
Date 02-11-2022
Technicien M.M

Traverse Page 1 of 1



DATA 2022-11-02 EPA P1 20278 RUN 2 SINGLE BURN RATE

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
Number 41 207 208 35 18 205 206 32 9 203 204 6 209
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 110,3654 0,2570 34,0292 | 108,9463 | 0,2586 34,3472 | 61,4545 0,2569 34,8364 | 0,1270 [ 2022-11-01 17:00
Before (6) 110,3655 0,2571 34,0293 | 108,9462 | 0,2586 34,3473 | 61,4544 0,2568 34,8363 | 0,1271 [ 2022-11-02 08:00
After (1) 110,3659 0,2576 34,0309 | 108,9467 | 0,2585 34,3486 | 61,4548 0,2578 34,8390 | 0,1272 [ 2022-11-02 15:00
After (2) 110,3656 0,2574 34,0299 | 108,9463 | 0,2586 34,3479 | 61,4546 0,2576 34,8378 | 0,1272 | 2022-11-04 17:00
After (3) 110,3656 0,2574 34,0298 | 108,9463 | 0,2586 34,3476 | 61,4546 0,2575 34,8368 | 0,1272 [ 2022-11-07 08:00
After (4) 110,3656 0,2574 34,0298 | 108,9463 | 0,2586 34,3476 | 61,4546 0,2575 34,8368 | 0,1272 [ 2022-11-08 08:00
After (5)
After (6) 110,3656 0,2574 34,0298 | 108,9463 | 0,2586 34,3476 | 61,4546 0,2575 34,8368 | 0,1272 [ 2022-11-08 08:00
Difference | 0,0001 | 0,0003 [ 0,0000 [ 0,0005 ] 0,0001 | 0,0000 [ 0,0000 [ 0,0003 | 0,0002 0,0007 | 0,0000 [ 0,0005 | 0,0001 |
Total (mg) 0,9 1,3 1,4 0,1
Total ajusté (mg) 0,80 1,20 1,30
Project nu. PI 20278
Date 02-11-2022
Technicien M.M
Filter set weight Page 1 of 1



DATA 2022-11-02 EPA PI1 20278 RUN 2 SINGLE BURN RATE

Test Duration:

PRESSURE FACTOR:

TEMPERATURE FACTORS

VOLUMES SAMPLED

TOTAL TUNNEL VOLUME :

SAMPLE RATIOS

SFBA EPA EMISSION RESULTS

DGM 1
DGM 2
DGM 3

DGM 1
DGM 2
DGM 3

DGM 1
DGM 2
DGM 3

Sample Train 1:
Sample Train 2:

Paticulate concentration

Sample Train 1
Sample Train 2

TOTAL EMISSIONS
Sample Train 1
Sample Train 2

EMISSION RATES
Sample Train 1
Sample Train 2

1st hour emission rate

Cs

Room

Train 1
8,923E-05

79 min

0,97887
0,98700
1,00967

0,99050

0,98323
0,99088

14,568 SCft
14,681 Scft
11,779 SCft

26228

1800,325
1786,523

0,000089 g/dscf
0,000095 g/dscf
0,000008 g/dscf

2,12 g

1,61 g/hr
1,73 g/hr

1,62 g/hr

Train 2
9,5361E-05

RESULTS

Average emission rate:

Burn Rate :

BAROMETRIC PRESSURE
Average:
Start:
End:

1,67

2,123

30,20917863 in Hg
30,17964864 in Hg
30,23870862 in Hg

DGM CONTROLLER VALUES

DGM 1 Final:
Initial:

DGM 2 Final:
Initial:

DGM #3 Final:
Initial:

TEMPERATURES
DGM 1
DGM 2

CALIBRATION FACTORS
DGM 1
DGM 2
DGM #3

TUNNEL FLOW RATE:
PARTICULATE CATCH

Total Sample Train 1:
Total Sample Train 2:

Total Sample Train 1 1st hour:

DEVIATION:

26249,057
26234,069

17319,715
17304,797

14566,993
14555,178

533,067
537,003

1,0025
1,0141
0,9965

331,999

1,30 mg
1,40 mg
0,90 mg

3,66%

g/hr

Dry kg/hr

Cuft
Cuft

Cuft
Cuft

Cuft
Cuft

°R
°R

Dscfm

Particulates Calculations

Page 1 of 1



DATA 2022-11-02 EPA Pl 20278 RUN 2 SINGLE BURN RATE

* * * * * *1 *2 *3 *4 5] *6 =7 *8 Mass flow 1|DGM 1 DGM 1 Filter 1 Mass flow 2|DGM 2 DGM 2 Filter 2 Tunnel Velo{Flue draft |Change in
Weight Flue Room Tunnel Unit] Unit] Unit] Unit, Unit|Reading __[Inlet T Outlet T__[Temp Reading __[Inlet T Outlet T__[Temp Pressure__|Pressure Surface

Raw data row| Remaining CO CO, 0, Gas Temp Dry Bulb Top Back R.Side L.Side’ Bottom in wc in wc Temp.

Ibs. %, % % °F °F °F °F °F] °F] °F °F| cuft/min oF oF oF cuft/min oF oF oF inwc in wc °F

242,00 7.4 0,3 58 618,9 299,0 72,0 110,0 642,5 291,0 597,6 761,9 601,7 0,18 71,02 71,14 74,99 0,18 71,89 72,60 77,02 0,07 0,09 0
243,0 7.2 0,5 6,5 590,8 525,3 72,2 107,1 647,4 465,6 543,3 697,9 599,8 0,18 71,28 71,19 75,62 0,18 72,01 72,87 77,60 0,07 0,10 -28,14661
244,0 7,0 0,5 11,0 574,1 554,1 72,3 107,2 667,5 446,8 513,8 654,9 587,8 0,18 71,36 71,19 76,12 0,18 72,12 73,08 78,04 0,07 0,10 -44,80235
245,0 6,8 0,4 11,5 560,3 572,0 72,2 108,5 687,4 431,3 486,4 624,3 572,2 0,18 71,56 71,22 76,63 0,18 72,28 73,23 78,56 0,07 0,10 -58,6355
246,0 6,7 0,3 12,0 551,8 580,4 72,3 108,6 706,6 420,5 473,6 603,8 554,6 0,19 71,64 71,23 77,06 0,18 72,36 73,41 78,91 0,07 0,10 -67,12784
247,0 6,5 0,2 11,8 543,7 583,2 72,2 108,2 717,6 411,2 464,0 588,5 537,1 0,18 71,69 71,23 77,45 0,18 72,47 73,56 79,20 0,07 0,10 -75,24647
248,0 6,4 0,1 11,7 535,1 586,6 72,5 109,0 728,7 402,0 449,8 574,9 520,0 0,19 71,81 71,24 77,79 0,18 72,68 73,71 79,48 0,07 0,10 -83,87162
249,0 6,2 0,1 12,2 530,4 591,8 72,5 109,5 743,5 395,8 441,7 567,3 503,7 0,18 71,98 71,27 78,14 0,19 72,89 73,90 79,81 0,07 0,10 -88,52739
250,0 6,0 0,1 12,4 526,9 594,6 72,4 109,8 756,0 388,6 440,7 558,8 490,2 0,19 72,06 71,29 78,51 0,18 73,08 74,08 80,13 0,07 0,10 -92,08132
251,0 5,9 0,1 12,6 522,8 593,7 72,4 108,9 764,6 383,2 437,5 551,1 477,4 0,19 72,05 71,28 78,81 0,19 73,21 74,28 80,35 0,07 0,10 -96,19274
252,0 58 0,1 11,9 516,8 589,8 72,4 108,4 763,8 376,8 433,7 543,1 466,5 0,19 72,09 71,27 79,13 0,18 73,36 74,48 80,55 0,07 0,10 -102,1584
253,0 5,6 0,1 11,4 511,8 586,5 72,5 108,6 761,0 371,1 432,4 536,2 458,2 0,19 72,15 71,30 79,44 0,18 73,50 74,65 80,78 0,07 0,10 -107,1435
254,0 5,5 0,1 10,9 507,1 582,2 72,5 108,4 755,9 366,0 432,6 529,7 451,5 0,19 72,30 71,30 79,69 0,18 73,65 74,82 80,97 0,07 0,10 -111,8137
255,0 5,4 0,1 10,5 503,7 577,0 72,4 108,7 748,0 362,7 434,2 527,5 445,9 0,19 72,44 71,35 79,99 0,19 73,82 74,97 81,25 0,07 0,10 -115,2939
256,0 5.2 0,1 10,7 503,0 573,5 72,6 109,0 741,9 360,5 440,4 529,3 443,1 0,19 72,57 71,38 80,25 0,19 74,04 75,10 81,48 0,07 0,10 -115,9095
257,0 5,1 0,1 10,6 502,1 572,7 72,5 107,2 738,7 357,8 445,4 528,1 440,3 0,18 72,73 71,45 80,40 0,18 74,26 75,22 81,57 0,07 0,10 -116,8713
258,0 4,9 0,1 10,5 499,8 569,5 72,5 108,3 733,6 354,5 445,3 526,9 438,8 0,19 72,79 71,47 80,63 0,19 74,43 75,36 81,78 0,07 0,10 -119,1316
259,0 4,8 0,2 10,0 498,4 566,4 72,6 108,0 725,6 351,6 450,0 526,4 438,3 0,19 72,86 71,51 80,81 0,18 74,61 75,48 81,97 0,07 0,10 -120,5724
260,0 4,7 0,2 9,8 496,9 562,6 72,6 107,6 718,6 349,6 452,5 526,8 437,1 0,19 72,95 71,57 80,93 0,18 74,75 75,62 82,09 0,07 0,10 -122,0266
261,0 4,6 0,2 9,8 497,3 560,3 72,5 108,8 712,8 348,3 457,4 530,4 437,6 0,19 72,94 71,60 81,12 0,19 74,85 75,82 82,28 0,07 0,10 -121,627
262,0 4,5 0,2 9,9 497,7 556,7 72,5 107,8 706,1 346,3 462,4 534,9 438,7 0,19 72,90 71,61 81,32 0,18 74,89 76,00 82,41 0,07 0,10 -121,2557
263,0 4,3 0,2 9,3 497,3 553,4 72,8 107,3 697,4 344,5 465,3 539,7 439,7 0,19 73,03 71,67 81,46 0,18 75,08 76,12 82,55 0,07 0,10 -121,6173
264,0 4,3 0,2 9,2 497,7 551,1 72,7 107,1 689,9 343,3 470,0 544,3 441,0 0,19 73,19 71,76 81,56 0,18 75,32 76,23 82,62 0,07 0,10 -121,2473
265,0 4,1 0,2 9,2 498,6 548,1 72,7 107,0 685,1 340,7 475,6 549,0 442,7 0,19 73,33 71,83 81,67 0,19 75,54 76,37 82,74 0,07 0,10  -120,35
266,0 4,0 0,2 8,8 496,9 544,8 72,9 106,2 677,9 338,3 471,6 553,1 443,5 0,19 73,38 71,91 81,69 0,18 75,71 76,46 82,79 0,07 0,10 -122,0466
267,0 3,9 0,2 8,8 498,9 544,1 73,0 107,4 673,1 337,1 479,6 559,2 445,5 0,19 73,46 71,94 81,82 0,18 75,83 76,56 82,95 0,07 0,10 -120,0513
268,0 3,8 0,2 8,8 498,2 544,8 72,9 106,5 669,8 336,3 477,1 561,9 445,7 0,19 73,47 72,03 81,89 0,18 76,01 76,59 82,98 0,07 0,10 -120,7919
269,0 3,7 0,2 9,0 497,8 545,2 72,8 106,1 668,1 334,5 477,5 562,4 446,5 0,19 73,48 72,06 81,97 0,19 76,10 76,71 83,03 0,07 0,10 -121,1588
270,0 3,6 0,2 9,0 497,1 544,2 72,7 107,0 664,9 334,5 479,0 559,4 447,7 0,19 73,42 72,08 82,13 0,18 76,09 76,93 83,18 0,07 0,10 -121,8626
271,0 3,4 0,2 8,8 495,7 540,4 72,7 105,8 662,0 333,6 476,3 557,2 449,3 0,19 73,33 72,07 82,16 0,19 76,04 77,08 83,23 0,07 0,10 -123,2688
272,0 3,4 0,2 8,5 494,0 536,7 72,7 106,6 657,6 332,4 471,4 558,3 450,3 0,19 73,32 72,08 82,25 0,18 76,11 77,23 83,31 0,07 0,09 -124,9145
273,0 3,2 0,2 8,4 495,6 531,6 72,9 106,4 653,6 331,0 479,7 560,9 452,9 0,19 73,38 72,12 82,34 0,18 76,27 77,26 83,38 0,07 0,09 -123,3184
274,0 3,2 0,2 8,2 496,8 527,7 72,8 106,3 649,1 330,1 485,1 565,5 454,5 0,19 73,40 72,17 82,42 0,18 76,41 77,26 83,46 0,07 0,09 -122,0961
275,0 3,1 0,2 7,9 497,7 521,9 72,7 104,7 640,7 329,5 491,6 570,0 456,5 0,19 73,48 72,21 82,43 0,18 76,56 77,45 83,46 0,07 0,09 -121,2874
276,0 3,0 0,2 7,5 499,0 518,0 72,9 103,8 632,7 329,7 497,9 576,1 458,4 0,18 73,65 72,30 82,38 0,18 76,72 77,61 83,40 0,07 0,09 -119,9947
277,0 2,9 0,2 7,3 499,1 512,1 72,9 103,9 624,1 329,6 500,8 580,8 460,0 0,19 73,74 72,32 82,36 0,19 76,81 77,74 83,42 0,07 0,09 -119,8886
278,0 2,9 0,3 7,1 498,9 504,8 72,8 103,1 614,7 329,2 502,4 585,7 462,7 0,19 73,77 72,38 82,34 0,18 76,86 77,90 83,37 0,07 0,09 -120,0237
279,0 2,8 0,3 6,9 498,7 498,8 72,9 103,3 606,4 330,3 501,4 591,4 464,1 0,19 73,88 72,44 82,33 0,18 76,94 77,95 83,38 0,07 0,09 -120,2221
280,0 2,7 0,3 7,0 500,7 495,1 72,9 103,2 599,5 331,3 505,0 602,0 465,8 0,18 73,97 72,51 82,34 0,18 77,05 78,14 83,39 0,07 0,09 -118,2355
281,0 2,6 0,3 6,9 502,8 490,6 72,9 102,5 592,4 331,8 508,9 613,2 467,7 0,18 74,00 72,54 82,31 0,19 77,11 78,24 83,38 0,07 0,09 -116,1385
282,0 2,5 0,3 6,8 503,4 487,2 72,8 102,2 586,8 333,6 505,3 621,9 469,6 0,19 73,97 72,56 82,29 0,18 77,11 78,29 83,37 0,07 0,09 -115,5282
283,0 2,5 0,3 6,9 504,8 484,1 72,9 102,3 581,0 335,6 506,9 629,6 471,0 0,19 73,95 72,60 82,33 0,19 77,16 78,30 83,41 0,07 0,09 -114,0995
284,0 2,4 0,3 7,0 507,1 483,7 72,9 101,8 577,7 338,0 509,3 638,4 472,1 0,19 73,97 72,66 82,25 0,19 77,27 78,29 83,36 0,07 0,09 -111,8369
285,0 2,3 0,3 7,1 509,9 485,1 72,9 101,8 575,7 340,6 513,0 646,8 473,6 0,18 73,99 72,69 82,24 0,18 77,33 78,37 83,32 0,07 0,09 -109,0008
286,0 2,2 0,2 7,4 513,3 487,5 72,8 102,6 576,2 344,8 518,5 652,9 474,0 0,19 74,00 72,73 82,33 0,19 77,35 78,40 83,44 0,07 0,09 -105,683
287,0 2,1 0,2 7,5 517,0 488,1 72,8 101,8 576,4 348,3 526,2 658,7 475,3 0,19 74,03 72,78 82,32 0,18 77,44 78,49 83,43 0,07 0,09 -101,953
288,0 2,1 0,2 7,6 521,7 490,0 72,9 102,4 576,6 354,5 535,3 665,2 477,0 0,19 74,14 72,82 82,30 0,18 77,54 78,59 83,44 0,07 0,09 -97,23004
289,0 2,0 0,2 8,0 526,4 491,5 73,0 102,2 578,3 361,1 543,1 671,3 478,4 0,18 74,25 72,88 82,32 0,19 77,61 78,65 83,48 0,07 0,09 -92,50928
290,0 1,9 0,2 8,2 531,4 491,0 73,0 101,4 578,5 367,6 552,0 678,6 480,1 0,19 74,25 72,92 82,30 0,19 77,62 78,73 83,43 0,07 0,09 -87,58655
291,0 1,8 0,2 7,9 536,6 490,9 73,3 102,7 580,0 372,5 562,7 686,8 481,3 0,19 74,36 72,97 82,31 0,18 77,76 78,82 83,46 0,07 0,09 -82,30245
292,0 1,8 0,2 8,1 542,0 491,9 73,4 101,7 583,1 378,8 570,2 696,1 482,1 0,19 74,48 73,03 82,27 0,19 77,88 78,92 83,44 0,07 0,09 76,9069
293,0 1,6 0,2 8,3 547,0 493,8 73,3 102,1 583,8 383,9 577.7 706,0 483,7 0,18 74,55 73,07 82,27 0,19 78,00 79,00 83,47 0,07 0,09 -71,9257
294,0 1,6 0,2 8,3 551,9 493,5 73,3 102,0 586,0 388,4 585,0 715,9 484,2 0,19 74,56 73,13 82,33 0,18 78,06 79,16 83,51 0,07 0,09 -67,03282
295,0 1,5 0,3 8,4 555,1 494,5 73,3 102,5 588,2 393,9 581,5 726,2 485,7 0,19 74,50 73,14 82,41 0,18 78,05 79,24 83,57 0,07 0,09 -63,84552
296,0 1,4 0,3 8,5 559,0 493,1 73,2 102,8 589,0 404,0 582,6 733,8 485,8 0,18 74,46 73,17 82,45 0,18 78,00 79,35 83,60 0,07 0,09 -59,92051
297,0 1,3 0,3 8,6 562,4 493,0 73,3 102,2 589,5 412,9 582,3 740,8 486,5 0,18 74,52 73,19 82,45 0,18 78,05 79,46 83,61 0,07 0,09 -56,55306
298,0 1,3 0,3 8,5 566,5 490,6 73,3 102,4 588,2 419,2 591,4 746,4 487,1 0,19 74,49 73,24 82,43 0,18 78,09 79,48 83,63 0,07 0,09 -52,49196
299,0 1,2 0,4 8,2 567,5 487,5 73,0 101,9 585,1 425,5 590,1 748,8 488,2 0,19 74,40 73,26 82,41 0,19 78,03 79,50 83,59 0,07 0,09 -51,40311
300,0 1,1 0,4 7,9 568,0 483,3 73,1 101,3 580,9 429,7 587,2 752,3 489,9 0,18 74,41 73,25 82,40 0,18 78,05 79,62 83,57 0,07 0,09 -50,94837
301,0 1,0 0,4 7,6 566,3 477,7 73,3 101,5 574,4 428,6 585,4 750,5 492,5 0,19 74,43 73,29 82,44 0,19 78,07 79,72 83,58 0,07 0,09 -52,65891
302,0 1,0 0,4 7,0 564,9 471,8 73,3 100,7 568,1 428,2 588,1 744,9 495,3 0,19 74,48 73,33 82,36 0,18 78,12 79,69 83,52 0,07 0,09 -54,03902
303,0 0,9 0,4 6,6 561,7 467,3 73,1 101,4 561,0 428,0 583,6 737,4 498,7 0,19 74,49 73,37 75,98 0,18 78,16 79,69 83,60 0,07 0,09 -57,21291
304,0 0,8 0,4 6,5 558,6 463,1 73,2 100,7 553,8 430,1 577,0 730,0 502,3 0,18 74,46 73,39 77,73 0,19 78,14 79,81 83,52 0,07 0,08 -60,30505
305,0 0,8 0,4 6,4 556,1 458,8 73,4 100,6 547,0 430,8 578,3 718,6 506,1 0,18 74,59 73,42 78,47 0,19 78,16 79,83 83,49 0,07 0,08 -62,79766
306,0 0,7 0,4 6,3 552,9 453,7 73,3 101,1 539,9 433,1 575,1 706,6 509,7 0,18 74,66 73,46 79,04 0,18 78,15 79,88 83,49 0,07 0,08 -66,09048
307,0 0,7 0,5 6,2 551,1 449,8 73,3 100,1 535,6 435,3 573,8 697,9 513,2 0,19 74,62 73,50 79,32 0,18 78,07 79,98 83,44 0,07 0,08 -67,81407
308,0 0,6 0,5 6,1 551,4 447,6 73,2 99,6 530,7 437,9 578,4 692,8 517,3 0,19 74,56 73,50 79,55 0,18 78,03 80,05 83,38 0,07 0,08 -67,53755
309,0 0,6 0,5 6,2 551,1 445,1 73,1 99,8 526,5 440,5 5771 690,0 521,3 0,19 74,49 73,51 79,77 0,19 78,00 80,20 83,37 0,07 0,08 -67,88869
310,0 0,5 0,4 6,0 550,9 441,6 73,0 99,0 521,1 442,4 576,5 690,2 524,4 0,19 74,54 73,49 79,90 0,18 78,05 80,33 83,30 0,07 0,08 -68,01749
311,0 0,5 0,4 5,8 550,7 437,0 73,3 99,3 515,3 443,1 573,7 697,7 523,5 0,19 74,66 73,56 80,14 0,19 78,21 80,36 83,27 0,07 0,08 -68,27863
312,0 0,4 0,4 6,1 550,6 434,1 73,4 98,2 511,1 444,9 565,7 708,7 522,5 0,19 74,77 73,59 80,19 0,19 78,28 80,36 83,19 0,07 0,08 -68,37424
313,0 0,4 0,4 6,0 552,4 431,1 73,2 98,2 506,2 450,6 565,2 719,3 520,6 0,19 74,84 73,67 80,38 0,18 78,34 80,36 83,17 0,07 0,08  -66,564
314,0 0,4 0,4 6,1 553,1 427,4 73,1 99,3 501,7 458,0 562,9 724,8 518,0 0,18 74,86 73,69 80,59 0,18 78,38 80,40 83,22 0,07 0,08 -65,84679
315,0 0,3 0,4 6,2 553,8 424,2 73,1 98,6 498,2 464,2 559,8 730,1 516,8 0,19 74,84 73,72 80,71 0,18 78,44 80,43 83,18 0,07 0,08 -65,12714
316,0 0,2 0,4 6,0 553,6 420,5 73,1 99,0 493,7 466,1 559,5 733,3 515,5 0,19 74,79 73,75 80,93 0,18 78,39 80,45 83,19 0,07 0,08 -65,32003
317,0 0,2 0,5 58 554,9 418,4 73,0 97,7 491,3 470,8 558,0 740,3 514,0 0,19 74,72 73,76 80,99 0,18 78,34 80,60 83,09 0,07 0,08 -64,06196
318,0 0,2 0,4 6,0 558,3 416,0 73,0 98,2 487,6 480,4 559,2 751,2 513,1 0,19 74,78 73,80 81,10 0,18 78,42 80,62 83,09 0,07 0,08 -60,6507
319,0 0,1 0,5 5,9 556,0 412,7 73,1 98,5 483,5 488,5 557,4 739,1 511,3 0,19 74,75 73,81 81,25 0,19 78,39 80,63 83,11 0,07 0,08 -62,97506
320,0 0,1 0,5 5,6 554,0 408,1 73,0 98,2 479,1 495,2 557,8 728,0 509,8 0,19 74,71 73,80 81,37 0,19 78,38 80,62 83,07 0,07 0,08 -64,97839
321,0 0,0 0,5 51 548,8 402,6 73,1 97,9 472,4 496,8 552,4 713,1 509,4 0,19 74,74 73,84 81,48 0,18 78,38 80,62 83,05 0,07 0,08 -70,14475
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DATA 2022-11-02 EPA PI 20278 RUN 2 SINGLE BURN RATE

Manufacturer: PI 20278
Model: WS 090
Note: In the “Input data”, "Calc. % O,", "Fuel Properties”, and Overall Heat'_”g Efffcfe”cy' 67,59%
) Run: 2 “Mass Balance” columns, [e], [d], [g], [al. [b], [c], [h], [u], W], Combustion Eff!c!ency: 97,65%
Project #: PI 20278 [il, and [K] refer to their respective variables in Clauses Heat Transfer Efficiency: 69,22%
Test Duration: 79 min
HHV LHV Heat Output: 26 970 Btu/h
Eff 67,59% 73,05% Heat Input: 39 904 Btu/h
Comb Eff 97,65% 97,65% Ultimate CO,
HT Eff 69,22% 74,81% COzyie 19,64 Burn Duration: 1,32 h
Output 28 431 Ki/h Fo
Burn Rate 2,12 kg/h 1,061 Burn Rate: 4,68 Ib/h
Grams CO 103 g
Input 42 066 kJ/h Stack Temp: 506,8 Deg. F
MC wet 17,26
Averages 0,28 8,23 1,41 | 20,38 | 12,00 263,75 | 22,70 0,97 0,69 0,67
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 3,38 0,35 5,81 219,0% 20,53 14,55 259,4 22,2 95,9% 62,6% 60,1%
1,00 3,26 0,46 6,45 184,2% 20,48 13,80 274,0 22,3 95,0% 63,4% 60,2%
2,00 3,16 0,51 10,98 71,0% 20,18 8,95 290,0 22,4 96,5% 72,0% 69,4%
3,00 3,08 0,41 11,53 64,5% 20,15 8,41 300,0 22,4 97,3% 72,1% 70,1%
4,00 3,03 0,27 12,04 59,6% 20,13 7,95 304,7 22,4 98,4% 72,4% 71,2%
5,00 2,94 0,19 11,77 64,4% 20,15 8,29 306,2 22,4 98,9% 72,0% 71,2%
6,00 2,89 0,11 11,74 65,8% 20,16 8,36 308,1 22,5 99,4% 71,9% 71,5%
7,00 2,80 0,07 12,22 59,9% 20,13 7,88 311,0 22,5 99,7% 72,3% 72,1%
8,00 2,71 0,09 12,44 56,8% 20,11 7,63 312,6 22,5 99,6% 72,4% 72,1%
9,00 2,67 0,08 12,64 54,5% 20,10 7,42 312,0 22,4 99,7% 72,7% 72,4%
10,00 2,62 0,07 11,95 63,5% 20,15 8,16 309,9 22,4 99,7% 72,0% 71,8%
11,00 2,53 0,08 11,35 71,8% 20,19 8,79 308,1 22,5 99,6% 71,4% 71,1%
12,00 2,49 0,10 10,92 78,2% 20,21 9,24 305,7 22,5 99,5% 70,9% 70,6%
13,00 2,44 0,12 10,53 84,6% 20,24 9,65 302,8 22,4 99,3% 70,5% 70,1%
14,00 2,35 0,12 10,72 81,1% 20,22 9,44 300,8 22,6 99,3% 71,0% 70,5%
15,00 2,30 0,12 10,65 82,4% 20,23 9,52 300,4 22,5 99,3% 70,9% 70,4%
16,00 2,24 0,14 10,49 84,7% 20,24 9,67 298,6 22,5 99,1% 70,8% 70,2%
17,00 2,17 0,16 10,00 93,4% 20,27 10,19 296,9 22,5 99,0% 70,1% 69,4%
18,00 2,12 0,16 9,76 97,8% 20,28 10,44 294,8 22,5 98,9% 69,9% 69,1%
19,00 2,08 0,17 9,83 96,5% 20,28 10,37 293,5 22,5 98,9% 70,1% 69,3%
20,00 2,03 0,16 9,90 95,3% 20,28 10,30 291,5 22,5 99,0% 70,4% 69,6%
21,00 1,95 0,19 9,33 106,5% 20,31 10,89 289,7 22,6 98,7% 69,5% 68,6%
22,00 1,94 0,19 9,16 110,0% 20,32 11,07 288,4 22,6 98,6% 69,3% 68,3%
23,00 1,85 0,18 9,16 110,4% 20,32 11,08 286,7 22,6 98,7% 69,4% 68,5%
24,00 1,80 0,20 8,85 117,1% 20,34 11,40 284,9 22,7 98,5% 69,0% 67,9%
25,00 1,76 0,19 8,81 118,2% 20,35 11,44 284,5 22,8 98,6% 68,9% 67,9%
26,00 1,71 0,21 8,78 118,6% 20,35 11,46 284,9 22,7 98,4% 68,8% 67,7%
27,00 1,67 0,20 8,96 114,3% 20,33 11,27 285,1 22,6 98,5% 69,2% 68,1%
28,00 1,62 0,19 8,96 114,6% 20,34 11,28 284,6 22,6 98,6% 69,2% 68,2%
29,00 1,53 0,22 8,79 117,8% 20,34 11,44 282,4 22,6 98,3% 69,0% 67,8%
30,00 1,53 0,23 8,54 124,1% 20,36 11,71 280,4 22,6 98,2% 68,7% 67,4%
31,00 1,44 0,21 8,37 129,0% 20,37 11,90 277,6 22,7 98,4% 68,6% 67,4%
32,00 1,44 0,20 8,19 134,1% 20,39 12,10 275,4 22,7 98,4% 68,3% 67,2%
33,00 1,40 0,21 7,88 142,9% 20,41 12,42 272,2 22,6 98,3% 67,9% 66,7%
34,00 1,35 0,24 7,52 153,2% 20,43 12,79 270,0 22,7 97,9% 67,2% 65,8%
35,00 1,30 0,25 7,33 159,3% 20,44 12,99 266,7 22,7 97,7% 67,0% 65,4%
36,00 1,30 0,28 7,10 166,1% 20,45 13,21 262,7 22,7 97,3% 66,7% 64,9%
37,00 1,26 0,31 6,88 173,1% 20,47 13,43 259,3 22,7 96,9% 66,4% 64,3%
38,00 1,21 0,32 6,96 169,9% 20,46 13,34 257,3 22,7 96,9% 66,9% 64,8%
39,00 1,17 0,33 6,93 170,6% 20,46 13,37 254,8 22,7 96,7% 67,0% 64,8%
40,00 1,12 0,33 6,85 173,7% 20,47 13,45 252,9 22,7 96,7% 67,0% 64,8%
41,00 1,12 0,30 6,91 172,2% 20,46 13,40 251,1 22,7 97,0% 67,3% 65,3%
42,00 1,08 0,29 6,96 170,9% 20,46 13,36 251,0 22,7 97,1% 67,5% 65,6%
43,00 1,03 0,27 7,12 165,7% 20,45 13,20 251,7 22,7 97,4% 67,9% 66,1%
44,00 0,99 0,22 7,36 159,2% 20,44 12,97 253,0 22,7 98,1% 68,4% 67,1%
45,00 0,94 0,19 7,47 156,4% 20,43 12,87 253,4 22,7 98,4% 68,6% 67,5%
46,00 0,94 0,18 7,59 152,8% 20,43 12,75 254,5 22,7 98,5% 68,8% 67,8%
47,00 0,90 0,18 7,96 141,5% 20,40 12,36 255,3 22,8 98,6% 69,6% 68,6%
48,00 0,85 0,19 8,20 134,2% 20,39 12,09 255,0 22,8 98,5% 70,1% 69,1%
49,00 0,81 0,21 7,91 142,0% 20,40 12,39 254,9 22,9 98,3% 69,5% 68,4%
50,00 0,80 0,20 8,14 135,3% 20,39 12,14 255,5 23,0 98,4% 70,0% 68,8%
51,00 0,74 0,21 8,29 131,0% 20,38 11,98 256,6 22,9 98,3% 70,2% 69,0%
52,00 0,71 0,22 8,27 131,2% 20,38 12,00 256,4 22,9 98,2% 70,2% 68,9%
53,00 0,67 0,29 8,38 126,5% 20,37 11,84 256,9 22,9 97,6% 70,3% 68,6%
54,00 0,62 0,33 8,53 121,5% 20,35 11,65 256,1 22,9 97,2% 70,7% 68,7%
55,00 0,58 0,33 8,62 119,4% 20,35 11,56 256,1 23,0 97,3% 70,9% 68,9%
56,00 0,57 0,34 8,47 122,9% 20,36 11,72 254,8 23,0 97,1% 70,7% 68,6%
57,00 0,53 0,38 8,16 130,1% 20,38 12,03 253,1 22,8 96,7% 70,2% 67,8%
58,00 0,49 0,39 7,90 137,1% 20,39 12,30 250,7 22,8 96,4% 69,8% 67,3%
59,00 0,44 0,40 7,57 146,5% 20,41 12,65 247,6 22,9 96,2% 69,4% 66,8%
60,00 0,44 0,41 7,00 165,0% 20,45 13,24 244,4 22,9 95,9% 68,3% 65,4%
61,00 0,40 0,42 6,61 179,3% 20,48 13,65 241,8 22,8 95,5% 67,4% 64,4%
62,00 0,35 0,42 6,50 183,7% 20,48 13,77 239,5 22,9 95,4% 67,3% 64,2%
63,00 0,35 0,43 6,43 186,2% 20,49 13,84 237,1 23,0 95,3% 67,4% 64,2%
64,00 0,32 0,44 6,25 193,4% 20,50 14,02 234,3 22,9 95,0% 67,1% 63,8%
65,00 0,31 0,47 6,15 196,7% 20,50 14,12 232,1 22,9 94,6% 67,0% 63,4%
66,00 0,26 0,50 6,13 196,0% 20,50 14,12 230,9 22,9 94,3% 67,1% 63,2%
67,00 0,26 0,47 6,19 195,1% 20,50 14,08 229,5 22,8 94,7% 67,4% 63,8%
68,00 0,22 0,42 5,96 207,8% 20,52 14,35 227,5 22,8 95,1% 66,9% 63,6%
69,00 0,22 0,41 5,77 217,6% 20,53 14,55 225,0 22,9 95,1% 66,5% 63,2%
70,00 0,17 0,43 6,05 203,2% 20,51 14,25 223,4 23,0 95,1% 67,7% 64,3%
71,00 0,17 0,44 6,04 203,2% 20,51 14,25 221,7 22,9 95,0% 67,8% 64,4%
72,00 0,17 0,43 6,06 202,7% 20,51 14,24 219,7 22,8 95,1% 68,1% 64,7%
73,00 0,12 0,41 6,16 198,9% 20,51 14,14 217,9 22,8 95,3% 68,6% 65,4%
74,00 0,08 0,44 5,98 205,9% 20,52 14,32 215,8 22,8 94,8% 68,2% 64,7%
75,00 0,08 0,48 5,83 211,7% 20,52 14,46 214,7 22,8 94,3% 67,9% 64,0%
76,00 0,08 0,45 6,01 204,4% 20,51 14,28 213,4 22,8 94,8% 68,6% 65,0%
77,00 0,03 0,46 5,85 210,9% 20,52 14,44 211,5 22,8 94,5% 68,3% 64,6%
78,00 0,03 0,49 5,57 223,9% 20,54 14,72 208,9 22,8 93,9% 67,7% 63,6%
79,00 0,00 0,52 5,15 246,7% 20,57 15,16 205,9 22,8 93,1% 66,5% 61,9%
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Temps
acquisition
minutes
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DATA 2022-11-02 EPA PI 20278 RUN 2 SINGLE BURN RATE

unit preburn

Flue Room Tunnel scale Tunnel VelocityFlue draft Right Back bottom Top Left
temp temp dry bulb Pressure Pressure
°F °F °F Tbs in. Wc in. Wc oF oF oF oF °F

68,14 68,41 68,90 577 0,0641 0,00 68,04 67,87 67,98 68,32 68,14
74,43 68,44 69,06 5,67 0,0644 0,01 68,62 69,13 68,92 70,75 71,40
105,28 68,44 70,02 5,57 0,0649 0,04 70,54 72,96 72,21 90,39 84,99
258,95 68,46 77,58 5,37 0,0638 0,08 76,74 80,77 74,62 183,41 123,98
392,14 68,51 85,43 5,07 0,0638 0,08 86,18 90,66 77,72 300,64 150,97
455,46 68,57 88,78 4,77 0,0649 0,09 96,89 99,69 82,32 412,30 160,72
514,06 68,66 92,94 4,47 0,0690 0,10 105,19 108,63 87,98 520,51 179,85
575,75 68,85 98,18 4,27 0,0693 0,10 112,41 116,15 94,84 615,42 195,52
596,84 68,99 100,84 4,07 0,0690 0,10 122,96 122,98 102,78 669,15 214,80
640,79 69,13 104,97 3,77 0,0675 0,11 132,07 128,87 112,22 719,98 235,43
699,36 69,19 108,48 3,57 0,0647 0,11 140,71 134,14 123,27 765,27 253,61
774,88 69,44 113,82 3,37 0,0670 0,11 159,10 139,50 136,20 802,67 272,24
801,32 69,74 117,20 3,07 0,0670 0,11 168,78 143,10 151,86 828,94 293,19
844,38 70,08 120,83 2,87 0,0665 0,11 177,94 145,89 170,76 850,90 312,25
869,05 69,40 123,89 2,67 0,0672 0,11 187,44 149,22 194,41 875,32 330,32
828,52 69,46 122,23 2,47 0,0665 0,11 199,95 154,99 219,20 890,62 347,03
793,71 69,89 121,65 2,37 0,0668 0,11 214,46 161,74 243,73 893,74 363,89
801,65 70,11 121,55 2,17 0,0683 0,11 228,30 170,42 264,48 901,04 382,37
837,78 70,35 125,12 1,97 0,0651 0,11 250,82 180,78 286,39 907,01 405,16
839,09 70,71 125,41 1,87 0,0668 0,11 274,94 196,07 308,93 897,09 430,88
724,36 70,94 117,58 1,67 0,0677 0,10 302,68 215,65 324,24 852,12 453,07
657,96 68,57 112,18 1,67 0,0677 0,10 321,69 227,24 339,09 798,06 470,36
613,03 68,06 109,93 1,57 0,0673 0,09 333,84 236,78 353,49 747,98 490,01
580,94 68,49 108,39 1,47 0,0712 0,09 346,41 245,10 367,73 707,60 503,93
555,91 68,82 106,44 1,47 0,0700 0,09 356,78 251,73 379,86 674,20 512,19
525,72 69,28 105,36 1,37 0,0668 0,09 365,25 257,34 392,83 640,28 518,44
506,39 69,66 102,37 1,27 0,0683 0,09 372,23 262,50 404,07 611,83 523,41
491,37 70,10 101,66 1,27 0,0646 0,08 376,22 266,77 412,86 588,69 526,89
479,61 70,27 100,03 117 0,0685 0,09 386,84 271,10 421,76 569,86 533,45
476,56 70,47 100,20 1,17 0,0697 0,08 389,41 276,55 430,51 556,77 546,85
460,19 70,54 99,03 1,07 0,0704 0,08 398,41 281,13 436,01 540,05 548,72
444,29 70,58 97,93 1,07 0,0712 0,08 405,66 282,19 441,30 523,69 538,26
446,32 70,63 103,51 4,37 0,0704 0,08 408,45 284,63 446,45 508,23 525,20
383,78 70,58 99,97 9,38 0,0695 0,08 378,94 274,29 444,54 475,13 478,95
457,39 70,70 100,60 9,18 0,0683 0,10 358,87 267,95 433,99 505,49 444,58
579,39 70,71 105,51 8,89 0,0670 0,11 344,48 264,89 423,09 599,33 419,43
634,26 70,80 108,27 8,68 0,0690 0,11 336,06 264,25 412,75 682,17 401,58
659,77 70,80 111,61 8,48 0,0690 0,11 333,01 264,47 405,84 748,97 389,30
672,58 71,00 113,30 8,28 0,0635 0,11 328,67 266,52 401,23 794,91 381,56
686,51 71,11 114,36 7,98 0,0683 0,11 326,95 268,90 399,00 834,55 377,98
699,16 71,31 115,16 7,77 0,0681 0,11 333,23 272,94 400,16 863,53 377,75
704,73 71,41 116,00 7,58 0,0642 0,11 337,84 278,19 401,52 880,67 379,54
703,03 71,50 115,38 7,37 0,0676 0,11 344,34 284,24 405,47 892,47 383,59
701,53 71,56 116,55 7,07 0,0649 0,11 350,77 290,43 409,96 900,20 388,87
699,02 71,61 117,85 6,88 0,0675 0,11 359,55 296,49 415,42 905,26 395,97
698,71 71,80 116,90 6,60 0,0689 0,11 369,12 301,50 420,71 915,73 403,31
699,12 71,74 117,61 6,46 0,0665 0,11 379,01 306,13 426,64 923,90 410,23
702,01 71,95 117,92 6,18 0,0685 0,11 390,82 311,17 433,33 931,69 419,70
705,43 72,05 117,39 5,98 0,0668 0,11 399,23 315,67 439,06 937,42 430,37
704,88 72,17 118,13 5,77 0,0643 0,11 409,71 321,37 444,98 935,65 444,32
696,03 72,28 117,25 5,57 0,0695 0,11 417,71 327,01 450,61 926,03 466,63
652,00 72,74 123,32 3,67 0,0683 0,10 429,64 334,60 458,55 879,62 499,70
675,60 72,63 120,52 514 0,0685 0,11 451,40 348,57 464,66 879,01 511,12
714,37 72,66 120,06 4,87 0,0681 0,11 461,70 352,14 460,74 918,16 516,47
727,11 72,50 121,72 4,68 0,0685 0,11 465,99 356,65 453,31 946,31 526,44
731,20 73,01 122,90 4,48 0,0682 0,11 466,67 360,39 446,15 961,01 537,28
731,24 71,77 122,05 4,27 0,0683 0,11 473,65 365,62 440,20 966,37 551,59
736,34 69,63 120,98 4,08 0,0702 0,11 486,21 373,08 436,02 971,51 567,69
739,86 68,38 120,31 3,78 0,0672 0,11 495,15 380,11 435,24 978,25 586,97
735,14 67,55 119,11 3,57 0,0695 0,11 511,47 387,75 436,41 979,73 609,23
719,90 67,17 118,78 3,47 0,0697 0,11 520,19 395,49 438,72 971,31 630,17
689,62 67,98 117,87 3,28 0,0702 0,11 525,17 400,07 441,82 937,83 645,89
661,91 68,90 116,35 3,08 0,0690 0,11 528,26 402,47 443,92 899,82 655,74
642,86 69,79 115,71 2,97 0,0707 0,10 538,26 404,72 447,85 865,61 663,03
633,72 70,54 113,09 2,87 0,0695 0,10 536,73 408,88 450,71 836,56 670,95
623,80 71,15 112,69 2,68 0,0702 0,10 531,25 413,22 454,90 813,52 677,60
614,43 71,61 111,97 2,64 0,0712 0,10 524,79 414,67 459,86 793,11 679,97
602,80 71,86 111,78 2,58 0,0704 0,10 521,79 417,53 463,43 775,29 688,28
603,32 72,11 111,82 2,38 0,0702 0,10 528,67 422,00 467,42 777,13 706,60
600,94 72,34 110,35 2,27 0,0710 0,10 537,61 429,75 473,59 777,38 739,54
595,35 72,57 109,69 2,17 0,0683 0,10 553,12 440,95 482,56 772,99 778,05
593,85 72,51 109,44 2,07 0,0709 0,10 566,49 450,52 494,92 770,98 803,87
591,56 72,50 107,59 1,88 0,0718 0,10 581,30 460,24 509,52 765,46 819,43
587,28 72,57 108,89 1,88 0,0704 0,10 599,67 472,21 524,98 755,44 829,92
578,92 72,58 108,53 1,67 0,0715 0,10 614,74 481,78 539,85 742,62 833,02
570,27 72,44 108,25 1,67 0,0722 0,10 626,95 489,01 554,25 728,69 840,77
560,55 72,56 107,76 1,57 0,0670 0,09 624,45 489,17 566,12 712,57 836,54
552,42 72,51 106,89 1,47 0,0697 0,09 637,50 488,86 575,98 698,35 826,82
543,82 72,55 106,36 1,47 0,0727 0,09 637,21 491,38 586,46 683,86 818,34
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¢# POLYTESTS

TESTING THROUGH YOUR REALITY

PRE / POST CHECKS

Date: =9t ). ot Manufacturer; Ep g ¢

Tech: ™I

Model: W 3§ © G40

Reviewer:

Project #: !IJI 1.t ¥ Run;___ L

Moisture Meter Calibration Check:

Facility Conditions:

Al Velocity from lessthan 2. feet v insmarinimiinin msiin

Smoke Capture Check (tunnel VeloCity). .o i

BHOHITE s ot R A T R S s o e Ry A ey

Wood Heater Conditions:

Date Wood Heater Stack Cleaned.......ooviiiieiiiieneiesinnneisis ssssessssssssesssssssessises
Date Dilution Tunnel Cleaned. ........cciveeioirieeee et ee et eeee e en s
Induced Draft Check (max 0.005 H2O).....coo oot

Traverse DefOre IEIIIONM. c.c..vovceeeeeceeieece s eeessae st ea e e essa s seaeseteben e sensseaens s sensans

Temperature Systems:

I S D0 ET, 3050 e 00018 st e S A £ AR BR S S s AARAERS

Proportional Checks:

Thermocouple-check i ini st

PO W DIt O it s S s o e A e e R S S s

PACTUIEOS: DO TEIIONEiccica vuaias suvuiws vindaneisss S Sy S o TS e SR G4 i

Load Length approximately 5/6 of Fitebox Lenghl.......covciiiiiimminimmimeimmmiminssiss ssssssnssensssssssmssssesasisnsssssssrs
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Equipment #

Time

12%

22%

- 33 %

F,].’ I

o lf

ofé

Pre-Test

Post-Test

O (max50 Fpm)

D (max50 Fpm)

T O lt.

NA

4 sides 5 Ih

o fe

Toll- N- o\

Lo 1t W= o)

ol

O’,{_

Q<

°F

Gft

o L

Side

Coal bed
Load

Load in stove

Fuel adjustment

Qe

ah

6k

ok
ok

(J[:.,
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PRE-TEST SCALE AUDIT

il

TESTING THROUGH YOUR REALITY

Lo L1 - ot
Project#:P_K Lot 1§

Model: WS O A

Reviewer:

LpEmes

Manufacturer: Pvesphu

Run:

Date:

Y

Tech:

Leakage Checks Tunnel Samplers

System 1* hour System | System 2
G:Ecmm%.ﬂ.oé Rate = Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Sl ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15)
CSA B415 (-53) CSA B415 (-5) CSA B415 (-5) CSA B415 (-5) CSA B415 (-3) CSA B415 (-5)
Vacuum (inches Hg.) = i
e ._.C JO _H = .MG
- - YO -10
Final 1minute DGM
(Liter) ‘ Tl .
J4i8C4 €€ G Jaigl s o | TN Ls, gy mmcc_u 3i Nowsdolt
Initial 1minute DGM
(Liter) . » ! ] ) >
742804 ¢¢ | J02a 8 90, ooc o0 [ I3 57 G600 3 | S HES G
Change (Liter) )
P 00 s ?
Allowable leakage .04 x
Sample rate or 0.28Lpm 0.20 0.20 0.20 0.20 0.20 0.20
CSA B415 (0.56)
Check OK

M TP

-EPA - V12 — January 2022
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€# POLYTESTS

TESTING THROUGH YOUR REALITY

o Ll N~ pi
Date: Lot \- o

Manufacturer; LMY Lea

PRE-TEST SCALE AUDIT

Project #:}OI il 4. Rup;___“

Leakage Checks Flue Gas Sampler

Tech; M1

Model: W2 @ Ge

ReviewerL

Plugged Probe Pre Test Post Test
Vacuum (inches Hg.) - S & 8
Rotometer Reading (munl/min.) O <
Flow Rate (Ipm) 1.5 1.5
Allowable (.02 x Sample Rate) 30 30
Check OK 0 K ol
Leakage Checks Pitot
Plugged Probe Pre Test Pre Test Post Test Post Test
3 H2o 0.4-0.5 H20 3 H2o 0.4-0.5 H2o0
static velocity Static velocity
Vacuum (inches Hg.) 3 “ .2 -
Check OK (no change after 15 sec.) 0 /L ok O /“ O ¢
Scales checks
Scale Type Audit Measured Weight
Equipment # Weight
Platform E}\«- o o b lbs, Class F by 1bs
1525 ~ (£ an
7 3 ‘.ﬂ P P~
Platform Lpae Lo§ Jo Ibd, Class F N ¥s
Wood Em- O 90 b 4o Ibs, Class F “4s 1bs
Analytical M- 335 100 mg, Class S lo¢ mg
Analytical L’ M- ivg 100 g, Class S Lovw g
LIMITS OF WEIGHT RANGES
ANALYTICALSCATTES . nmemmmmsmmmmts s st esssis s ns s scpasss sininss 50%-150% of dry filter weight, = 0.1 mg
PLATFORM SCALE ..........ocooviviiiiiieiviiieeciiasiiisissiirissesiisssesissns 20%-80% of ideal test load weight, + 0.1 lbs or 1%
HOOLESCALE oo isorssminns e s cosiagas o avs s sss assas sioions 20%-80% of ideal test load weight, £+ 0.01 lbs or 1%
Page4 de 11 M_TP-EPA — V12 — January 2022



€9 POLYTESTS

CONTINUOUS ANALYZERS

Model: V£ © G0

Reviewer:

TESTING THROUGH YOUR REALITY
Date: Lozt Ji- o2 Manufacturer: =}/ £ ¢o
Project #: ;PI e ]4 Run;_ “ Tech: M~ I
FOR TUNNELS <12 in
Barometric pressure (P, oyt (KPa.) Static pressure (P,) O f L __ (inches w.c.)
Inside diameter: Port A Port B ; '
Tunnel cross sectional area: .1963F¢*
Pitot tube type: Standard
Traverse Position Velocity Head Tunnel
Point (inches) Ay Temperature
(inches H,0) (°F)
6 po 7 po 8 po
A- Centroid 3.00 3.50 4 )
Cg J3 €161
B - Centroid 3.00 3.50 4 4 : .
Q0 ]k Crl¢ <
A-1 0.40 0.50 050 |50 £ 9 e T
A2 1.50 1.75 2 0o € 4 G itk
A3 4.50 5.25 6 o 8 ¢dcl
A-4 5.60 6.5 5 |os 5% €3 Gk
B-1 0.40 0.50 0.50 oo §8 3¢ &
B-2 1.50 175 2 oo 62 &z Lk
B-3 4.50 5.25 6 Qo Jo ¢ &l
B-4 5.60 6.5 75 |00 O €3 €73
AVERAGE
- K - fk 1 sr‘(T}'jﬁl’g
V= F(‘P (‘\f p}m:g ‘\.Il P,.M‘
Where,

C, = pitot tube coefficient, dimension less = 0.99 for standard pitot.
p — manometer reading (inches H,O)
T = average absolute dilution tunnel temperature (°F + 460)
P; = absolute dilution tunnel gas pressure or Py, + Py,
q = static pressure in. H,O
{ 136 }

e

b=

M, = 28.56, wet molecular weight of stack gas (alternatively, it may be measured)

K, = 85.49 pitot tube constant, (conversion factor for English units)

_Apavg, = average of the square roots of the velocity heads (A,) measured at each traverse point,

Page Sde 11
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€4 POLYTESTS

TESTING THROUGH YOUR REALITY CONTINUOUS ANALYZERS
Date; Lo Mt . h- D1 Manufacturer: E[Jlih—‘ o Model: WS O 0\0
Project #: IGI ol)y Run;__ L Tech:_ M 1 Reviewer: ’£
Pre-Test (Adjust and Record)

ZERO SPAN CAL. (Record Only)
co &) © 2s1a 3 300 loiq Loy
Tolerance CO 2 +- 0.02 __OotS +/-0.15 " 0olA +/- 0.05
Co, Q © 1§ o 1§ oo T ee 16 60
Tolerance CO2 o +/- 0.02 6o\ +-0.5 S W& +/-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 | Limit Span | Limit | Cal. | Limit Not
Zero Span Cal. Drift Drift Drift OK? OK*
co QO (3o [lg;3 O 002 [|Qo3 |015 [owt | 0.05 \/ g
CO, O |48 |agy © 002 |[oor |05 [60¢]|05 s
Page 6 de 11 M _TP-EPA — V12 — January 2022




€9 POLYTESTS

TESTING THROUGH YOUR REALITY TEST D!iTA LOG
5oy L 1, ool E E L co VRS
Date: 10 4L~ o-5 Manufacturer; &/~ Model: Y 59/0

Project #: JQI o I8 Run:__ “ Tech: M}~ Reviewer: g

RAW DRY GAS METER READINGS

System 1 System 2 Blanck
J43% as &3

T4 (44043 & W4 m %9

“?]ngQ,(_ﬂ ) (;cwo;? A |GilsG )¢

Final (Liter)

Initial (Liter)

AMBIENT CONDITIONS
Before After
Barometer (kPa): Jo1 Jot s
Dry Bulb (F): Jie 131
Humidity (%): NS Ln‘ |
Flow Meter
Start End
Flow meter reading N b- .PJJ A
Flow Meter Verification
Before After
| Flow meter Check (liters) M A M.A
Scale Weight ( Kg) A M. A

Page 7de 11 M_TP-EPA - V12 - January 2022



€9 POLYTESTS

TESTING THROUGH ¥i2UR REALITY FUEL DATA
Date; Lot~ oV Manufacturer: MEN < ® Model: WS - QGQH
Project #: f’f tex I Run: _ © Tech: M I~ Reviewer:
FUEL DESCRIPTION:
Type of wood:

PRE-TEST LOAD

Piece Size Weight Meter Moisture Content (% dry)*
bl x3'h X (¢ in. ) hy Ibs. | 2\° Nt AR h®
L xyhxgoein |] (¢ Ibs. | 3o L6 T 104 Lol
| . xJk Xhav in. j‘L el lbs. | 9yt Lof 210 109 o\
| hox 3 e X 7 5 i i 0(3§ Ibs. | Lot o4 9% Ll 1>
[ xyh X7y in Q' (Lo Ibs. | nsf - 108 10¥ %7
l T xyh x Ve in. O. Yot lbs. | |54 Lo® 20" fa 9 1o §
[*It x3'b x 25 in. 0 1., Ibs. | 167 La? 1ot 1o b Lo ¥
l'l" Xy x2ein. | A, bs | 10 s LoH 2o tod

X x in. Ibs.

% ) in. Ibs.

% % in. [bs.

% X in. Ibs.

X 3 in, Ibs.

% X in. Ibs.

X X in. Ibs.

X X in. Ibs.

X X in. 1bs.

X X in. Ibs.

X X in. Ibs.

X X in. Ibs.

X X in. Ibs.

% X in. Ibs.

X X in. Ibs.

%-i 50 Ibs

TEST LOAD WEIGHT:

Page 8 de 11 M_TP-EPA — V12 — January 2022



€4 POLYTESTS

TESTING THROUGH YOUNR REALITY

Date: O e Iy

oL

Manufacturer: - M EM€O

FUEL DATA

Model:

Tech: M M

w S- O 90

Project #: igl s 138 Run: Reviewer:_\ ;Q
FUEL DESCRIPTION:
Type of wood :
TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)*
jihe X' Xy, 4 ¢-in. D (k4 Ibs. | | &0 [at [ab [ 7 | al
Ve x X a5 in, g' goh Ibs. | Sy 33 3° AU SIS
P x . Xk« in, do o Ibs, | Ju= 3)° 3o 1§ 3N
X X in, Ibs.
1. x3+ x 5 in O ok Ibs. | 5&
e x+ x 5 in, o e 1bs. | &Y
ldv X3 X ¢ in O‘}J“ Ibs. Lo®
I'h X3y X ¢ in O Yot Ibs. pXN
e XY X ¢ in 0 Jo'L Ibs. | &%
Pl X 4« X ¢ in u‘ A Ibs. ) @l
1y x Y« x o in, o 190 Ibs. ) s
1 x3% x ¢ in 5 sk Ibs. ! 5§
p'h xkhox ¢ in Q' Ny Ibs. j a4~
e xh x coine | g g Ibs. Lo
VT x o x ¢ i o lsg Ibs. 2t
N T & 1ol Ibs. Lo’
X  x in ’ Ibs.
X X in. Ibs.
X X in. Ibs.
% X in. lbs.
X X in. Ibs.
X X n. Ibs.
X X in. Ibs.
X X in, Ibs.
X X in. 1bs,
X X in. lbs.
X % in. Ibs.
TEST LOAD WEIGHT: _ J 4 S lbs  Min20%:..L0.%.... Max 25%;"  §¢

Page9de 11

M_TP-EPA — V12 — January 2022




TT0T Arenuef — Z1A — Vdd-dL W

[13pQ] 28eg

RN o e wm &wm_.o Sonb 39| RL10 4 SESEa]959e sy ST -
wbtlo| 9 yE LhE 2835¢ O £amb 39 35120 4t HhE ST Q| 9989F oy S 8 i
1LFad o S5C4F r.h 93P Q0 £ bbb 30 LL51© rm, LE m,m,.o 9SSt al| <L) | oo
AU Q| oghe T \m,m\m.,,mmu tonb 39/| LOCO LY ST ST i3] go =i Al
2 =y g ] 39q L SE o1 Cor % AL ed
Jaqump] Jaquimpn Jaquinp Iaquinp Iaquini JaquinN piooay
g | woms | P o | D | we | S Eem)
I WHLSAS oy 1 — 1 WHLSAS
IE1/ of €Cue be 525¢€ O 295 39| ¢L-o 5% LSO G5 ol oy | e
CEL(O| 1655 L% 585€ O £ 95 897 | 2 610 e bt 52 O | w30t ofl oC L[| jo-u-mc1
Loy TE O $O7 21 Se A €21 Ll aun | aeq
Jaquimp Iaqumpn Jaquump Jaquinpn Jaquimp Jaquump ploday
Sl e g e WOH | oy | SN || Sy ‘o
[ INGLSAS oy .| — [ WHALSAS

OO 5~ 19PN

m m TT2MATAY

~ UL

S~ 7 HemognueN

VIVA ddTdIAVS ALVINOILLAVd TINNNAL NOLLATIA

SLSILATOd

umy

)
TR % 1990l014

0 ~Ul -1 7

ALIVIY MO04 HOA0HEL ONIULSTL

21B(]

2



ccoT Arenuel — 71 A — Vda-dL W [19p []a8eg

8993 oF SESEO[  MHSL D o § La-1 o
329¢8 ¢ 55| on suiY ~0718 | £ < 207
8EFIHE WUSCOl MSh 9] o itf|, q -wmor

b £3 h§ BLSEQ| 3485 ;5 ooisy iy A
50 oy £04 by sunp aeg
Isquny Jaquunp] Taquunp p1023y
Sonises 11 SEHIE| suisnoy LEIEN
yoryg o1 29 2qold 1591-150
CWALSAS
£2¢8 Im.z 395€ o Wy S H.v ~oif 2 0=\ 27297
L9C 8 KC L9SC0 | sS4 9 o€ 1| | \o -y 2n01
0 “OZ ¥ L auny, aed
Iaquiny Jaquinp Jaquunp pi029y
— 1] EHIE| suisnoy WSrem
oeg ol ¥ 2qold 1831-a1d
TWALSAS

Jﬂw@%m?mm TR 2N 7 Uy g4 o 1 O_._”u 12forg

o O -C~n 19POI as w7 7 Hemdenuepy f=3i:0g

10 -\ -2 o4

SLSILATOd

VLVA 43 TdNVS ALVINDLLAVA TINNAL NOLLA'TIA se



Parametres

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

I'utilisateur du fichier sont regroupés ici.

DATA 2022-11-03 EPA P1 20278 RUN 3 SINGLE BURN RATE

Code verrouillage: [ ENE

Description du test

Test standard EPA

Run # 3

Date 03-11-2022

Technicien M.M

Project # PI 20278

Description de l'unité

Manufacturier ENERCO

Modéle WS 090

Combustion system Non-Cat

Appliance type WOOD STOVE

Firebox volume 1,16 cu ft.

Appliance weight empty N.A Ibs

Appliance weight full N.A Ibs

Paramétres 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): 1,003 Dimensionless

Equipment number (DGM #1): EM 178

Calibration Factor (DGM #2): 1,014 Dimensionless

Equipment number (DGM #2): EM 318

Calibration Factor (DGM #3): 0,967

Equipment number (DGM #3): EM 179 Dimensionless

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 20278
Date 03-11-2022
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/lb %Ash 0,5 0,5

LHV 7451,0 Btu/Ib 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 #1

DGM #2

DGM room

DATA 2022-11-03 EPA PI1 20278 RUN 3 SINGLE BURN RATE

Start End
| 102,2] 102,2]
30,179649 30,17964864
71,3 75,7
34,3 33,3
0 0
Final: 26263,768
Initial: 26249,185
Final: 17334,210
Initial: 17319,744
Final: 14578,439
Initial: 14566,993

cuft
cuft

cuft
cuft

cuft
cuft

Liter

Liter

Liter

Liter

Liter

Final:| 743707,080
Initial:| 743294,140
Final:| 490850,150
Initial:| 490440,520
Final:| 412815,420
Initial:| 412491,290

Liter

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

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

Key in data

Project nu.PI 20278

Date 03-11-2022
Technicien M.M

Page 1 of 1



Preload data sheet

DATA 2022-11-03 EPA PI 20278 RUN 3 SINGLE BURN RATE

Test Load Weight:

Lower Ideal Upper
| 7,31 | 8,12 | 8,93 |
Load Vqume: cu. ft Loading Density: 7,288 Ibs./ft3
Number of Spaces: Load Density (wet): 32,979 Ibs./ft3
Spacer weight (Ibs): Dry Wood Density: 27,322464
Piece Size (in): Weight Meter Moisture Content Ave. MC x Volume
Thick Wide x Length Ibs Dry Uncorrected % Weight Cubic Inches
1,5 3,5 16,25 1,722 21,6 21,6 21,3 21,4 21,3 36,91968 85,31
1,5 3,5 16,25 1,722 21,6 21,4 21 21 21 36,5064 85,31
1,5 3,5 16,25 1,714 20,8 20,8 20,3 20,7 20,7 35,41124 85,31
1,5 3,5 7,125 0,7 20,3 20,2 20,2 20,1 20,4 14,168 37,41
1,5 3,5 7,125 0,662 19,9 19,9 19,8 19,7 19,9 13,13408 37,41
1,5 3,5 7,125 0,648 19,7 19,6 19,8 19,7 19,9 12,79152 37,41
1,5 3,5 7,125 0,642 20 20,1 20 20,1 20,4 12,91704 37,41
1,5 3,5 7,125 0,644 20,6 20,5 20,5 20,3 20,3 13,16336 37,41
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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 MC: 175,01132
PreTest Load Weight:[___8,45 | Ibs. Dry Weight:[___3,18] ka.
Average Moisture Content: %

Preload Data

Must be 18-28

must be 15,2-22

Project nu.
Date

PI 20278
03-11-2022

Technicien|

M.M

Page 1 of 1



DATA 2022-11-03 EPA P1 20278 RUN 3 SINGLE BURN RATE

FUEL LOAD DATA SHEET, CSA B415

Test Load Weight:
Lower Ideal Upper
| 7,3] 8,1| 8,9
* For boilers, a loading density factor of 10 Ib/ft3 is applied

Load Volume: cu. ft Loading Density: 6,5 Ibs./ft3
Number of Spaces: 12 Load Density (wet): 41,8 Ibs./ft3
Spacer weight: Ibs Dry Wood Density: 34,5 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 16,25 1,90 22,40 23,00 22,80 22,90 23,00 43,31236 85,31 22,8
1,5 3,5 16,25 2,13 19,20 19,80 20,00 19,60 19,80 41,9184 85,31 19,7
1,5 3,5 16,25 2,16 21,10 21,30 21,60 22,10 21,90 46,5696 85,31 21,6
0,00
0,00
0,00
0,00
0,00
1,5 0,75 5 0,11 19,60 2,1168 5,63 19,6
1,5 0,75 5 0,11 19,40 2,2116 5,63 19,4
1,5 0,75 5 0,10 19,50 1,989 5,63 19,5
1,5 0,75 5 0,11 19,80 2,1384 5,63 19,8
1,5 0,75 5 0,10 19,90 1,99 5,63 19,9
1,5 0,75 5 0,10 20,00 2,04 5,63 20,0
1,5 0,75 5 0,10 20,30 2,03 5,63 20,3
1,5 0,75 5 0,12 20,40 2,4072 5,63 20,4
1,5 0,75 5 0,11 20,60 2,1836 5,63 20,6
1,5 0,75 5 0,13 20,40 2,6928 5,63 20,4
1,5 0,75 5 0,11 20,30 2,2736 5,63 20,3
1,5 0,75 5 0,12 20,00 2,36 5,63 20,0
0,00
0,00
0,00
0,00
0,00
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 158,23336 20,3 %
Test Load Weight: Ibs. Dry Weight: kg.
Average Moisture Content: %
Dry:  [21,09 Jory(epa) 21,09 wet[__1741]
Dry(B41Et 21,09 Must be 19-25 must be 15,2-22
Coal Bed Range: Ibs. to Ibs.
TEST CHARGE: Project nu. PI 20278
Coal bed weight: 1,7 Ibs. Date 03-11-2022
Technicien M.M

Load Data Page 1 of 1



DATA 2022-11-03 EPA PI1 20278 RUN 3 SINGLE BURN RATE

Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: [ 0,17  in.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 0,960

Pour un tunnel moins de 12", prendre 4 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F
A center 0,073 68,53 0,2702
B center 0,074 68,6 0,2720
Al 0,059 68,53 0,2429
A2 0,078 68,64 0,2793
A3 0,070 68,64 0,2646
A4 0,059 68,61 0,2429
Bl 0,060 68,600 0,2449
B2 0,069 68,710 0,2627
B3 0,078 68,710 0,2793
B4 0,059 68,700 0,2429
AVERAGE 0,0679 68,6270 0,2602

Project nu. PI 20278
Date 03-11-2022
Technicien M.M

Traverse Page 1 of 1



Filter set weight

DATA 2022-11-03 EPA PI 20278 RUN 3 SINGLE BURN RATE

Ambient
System 1 (g) 1st hour System 1 (g) System 2 (g) blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter
Number 2 210 211 1 19 212 213 15 20 214 215 18 216
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 61,0977 0,2579 33,6472 | 109,0890 | 0,2546 35,3878 | 108,8421 0,2566 33,2931 | 0,1293 | 2022-11-02 17:00
Before (6) 61,0977 0,2579 33,6473 | 109,0891 | 0,2545 35,3877 | 108,8420 0,2566 33,2930| 0,1293 [ 2022-11-03 08:00
After (1) 61,0979 0,2585 33,6494 | 109,0893 | 0,2552 35,3886 | 108,8422 0,2575 33,2951 | 0,1294 | 2022-11-03 12:00
After (2) 61,0978 0,2584 33,6479 | 109,0892 | 0,2551 35,3884 | 108,8422 0,2574 33,2935| 0,1294 | 2022-11-04 17:00
After (3) 61,0978 0,2584 33,6476 | 109,0892 | 0,2547 35,3881 | 108,8422 0,2573 33,2935| 0,1294 | 2022-11-07 08:00
After (4) 61,0978 0,2584 33,6476 | 109,0892 | 0,2546 35,3881 | 108,8422 0,2574 33,2935| 0,1294 [ 2022-11-08 08:00
After (5)
After (6) 61,0978 0,2584 33,6476 | 109,0892 | 0,2546 35,3881 | 108,8422 0,2574 33,2935| 0,1294 [ 2022-11-08 08:00
Difference | 0,0001 | 0,0005 [ 0,0000 | 0,0003 | 0,0001 | 0,0001 [ 0,0000 [ 0,0004 | 0,0002 | 0,0008 | 0,0000 [ 0,0005 | 0,0001 |
Total (mg) 0,9 1,5 1,5 0,1
Total ajusté (mg) 0,80 1,40 1,40
Project nu. PI 20278
Date 03-11-2022
Technicien M.M
Filter set weight Page 1 of 1



DATA 2022-11-03 EPA PI1 20278 RUN 3 SINGLE BURN RATE

Test Duration:

PRESSURE FACTOR:

TEMPERATURE FACTORS

VOLUMES SAMPLED

TOTAL TUNNEL VOLUME :

SAMPLE RATIOS

Sample Train 1:
Sample Train 2:

Paticulate concentration

Sample Train 1
Sample Train 2

TOTAL EMISSIONS
Sample Train 1
Sample Train 2

EMISSION RATES
Sample Train 1
Sample Train 2

1st hour emission rate

Cs

SFBA EPA EMISSION RESULTS

77 min
DGM 1 0,97998
DGM 2 0,98572
DGM 3 1,00868
DGM 1 0,98996
DGM 2 0,98377
DGM 3 0,99041
DGM 1 14,183 SCft
DGM 2 14,225 Scft
DGM 3 11,052 SCft
27513
1939,854
1934,110

0,000106 g/dscf
0,000105 g/dscf
Room 0,000009 g/dscf

2,66 ¢
2,65 g

2,07 g/hr
2,07 g/hr
1,75 g/hr

Train 1 Train 2
0,0001058 0,00010545

RESULTS

Average emission rate:

Burn Rate :

BAROMETRIC PRESSURE
Average:
Start:
End:

DGM CONTROLLER VALUES

DGM 1 Final:
Initial:

DGM 2 Final:
Initial:

DGM #3 Final:
Initial:

TEMPERATURES
DGM 1
DGM 2

CALIBRATION FACTORS
DGM 1
DGM 2
DGM #3

TUNNEL FLOW RATE:
PARTICULATE CATCH

Total Sample Train 1:
Total Sample Train 2:

Total Sample Train 1 1st hour:

DEVIATION:

2,07

2,190

30,17964864
30,17964864
30,17964864

26263,768
26249,185

17334,210
17319,744

14578,439
14566,993

533,355
536,713

1,0025
1,0141
0,9665

357,315

1,50 mg
1,50 mg
0,90 mg

0,16%

g/hr

Dry kg/hr

in Hg
in Hg
in Hg

Cuft
Cuft

Cuft
Cuft

Cuft
Cuft

°R
°R

Dscfm

Particulates Calculations

Page 1 of 1



DATA 2022-11-03 EPA Pl 20278 RUN 3 SINGLE BURN RATE

Particulates Calculations

* * * * * *1 *2 *3 *4 5] *6 =7 *8 Mass flow 1|DGM 1 DGM 1 Filter 1 Mass flow 2|DGM 2 DGM 2 Filter 2 Tunnel Velo{Flue draft |Change in
Weight Flue Room Tunnel Unit] Unit] Unit] Unit, Unit|Reading __[Inlet T Outlet T__[Temp Reading __[Inlet T Outlet T__[Temp Pressure__|Pressure Surface

Raw data row| Remaining CO CO, 0, Gas Temp Dry Bulb Top Back R.Side L.Side’ Bottom in wc in wc Temp.

Ibs. %, % % °F °F °F °F °F] °F] °F °F| cuft/min oF oF oF cuft/min oF oF oF inwc in wc °F

156,00 7.4 0,4 2,8 589,5 262,8 73,2 108,9 591,8 367,0 574,9 736,4 577,4 0,18 72,01 71,68 73,89 0,18 71,84 71,77 76,81 0,08 0,08 0
157,0 7.3 0,5 4,7 565,6 466,0 73,2 102,7 581,5 445,3 535,3 681,9 584,2 0,18 72,18 71,69 73,96 0,18 71,99 71,82 77,22 0,08 0,09 -23,87721
158,0 7,1 0,5 8,1 550,1 496,4 73,0 104,4 601,3 429,8 504,5 636,9 578,0 0,18 72,37 71,69 74,04 0,18 72,18 71,90 77,63 0,08 0,10 -39,39181
159,0 6,9 0,3 11,0 540,5 527,9 73,1 106,4 629,6 418,5 482,2 605,7 566,3 0,18 72,48 71,68 74,18 0,18 72,32 72,01 78,04 0,08 0,10 -49,05814
160,0 6,8 0,2 11,9 533,2 545,9 73,3 107,1 657,5 407,5 466,0 583,0 552,2 0,18 72,56 71,70 74,27 0,18 72,45 72,16 78,43 0,08 0,10 -56,28547
161,0 6,6 0,1 11,7 527,6 557,2 73,2 107,5 678,6 399,9 455,3 567,2 536,9 0,18 72,63 71,71 74,42 0,18 72,63 72,29 78,79 0,08 0,10 -61,9428
162,0 6,5 0,1 12,2 522,2 562,9 73,0 107,6 693,4 393,6 447,2 555,7 521,2 0,18 72,75 71,71 74,53 0,18 72,84 72,45 79,09 0,08 0,10 -67,29247
163,0 6,3 0,1 11,5 517,2 565,1 73,0 107,2 705,3 388,3 439,2 546,4 506,8 0,18 72,78 71,72 74,70 0,18 73,03 72,67 79,39 0,08 0,10 -72,3236
164,0 6,2 0,1 11,7 516,7 573,0 72,8 107,8 723,1 384,7 437,8 544,6 493,2 0,18 72,82 71,73 74,89 0,18 73,17 72,82 79,71 0,08 0,10 -72,80108
165,0 6,0 0,1 13,4 516,8 582,4 72,8 108,5 741,3 382,7 434,3 545,1 480,6 0,19 72,86 71,74 75,04 0,18 73,36 73,02 79,98 0,08 0,10 -72,7425
166,0 5,8 0,1 13,0 515,3 584,5 73,0 109,8 749,4 380,1 433,1 544,5 469,4 0,18 72,91 71,77 75,22 0,18 73,53 73,17 80,37 0,08 0,10 -74,20757
167,0 5,7 0,1 12,4 515,2 581,8 73,0 109,4 754,7 378,6 435,7 547,2 459,8 0,18 72,91 71,77 75,41 0,18 73,71 73,38 80,62 0,08 0,10 -74,30444
168,0 5, 0,1 12,0 514,3 577,1 73,1 110,1 752,9 377,9 437,6 551,9 451,1 0,18 72,94 71,75 75,60 0,18 73,86 73,57 80,91 0,08 0,10 -75,20198
169,0 5,4 0,1 11,7 512,6 575,1 73,1 108,7 749,5 375,9 438,5 554,3 444,6 0,18 73,02 71,79 75,78 0,18 74,05 73,77 81,11 0,08 0,10 -76,95199
170,0 52 0,1 10,8 510,7 570,5 73,0 108,7 742,0 373,7 442,6 556,2 438,9 0,18 73,07 71,81 75,98 0,18 74,21 73,99 81,36 0,08 0,10 -78,86052
171,0 5,1 0,1 10,5 507,0 565,1 73,1 109,2 733,0 370,9 440,6 556,7 433,9 0,18 73,12 71,82 76,18 0,18 74,38 74,17 81,55 0,08 0,10 -82,49675
172,0 5,0 0,2 9,9 503,5 558,9 73,1 108,9 723,4 368,3 441,0 555,5 429,2 0,18 73,21 71,84 76,31 0,18 74,57 74,34 81,81 0,08 0,10 -86,02876
173,0 4,8 0,2 9,3 499,1 553,3 73,1 108,1 714,3 364,9 437,7 552,4 426,1 0,18 73,27 71,88 76,50 0,18 74,79 74,49 81,95 0,08 0,10 -90,44451
174,0 4,7 0,2 9,0 496,2 549,8 73,1 108,6 705,2 362,2 440,9 549,4 423,3 0,19 73,24 71,90 76,69 0,18 74,90 74,63 82,17 0,08 0,10 -93,32059
175,0 4,6 0,2 8,9 493,5 546,4 72,9 106,2 696,8 359,0 442,6 548,2 421,0 0,19 73,27 71,94 76,87 0,18 75,06 74,88 82,27 0,08 0,10 -95,98903
176,0 4,5 0,3 8,6 490,5 540,6 72,9 107,1 687,7 356,0 440,8 549,5 418,5 0,18 73,35 71,96 77,01 0,18 75,22 75,06 82,41 0,08 0,10 -99,00925
177,0 4,3 0,3 8,6 487,6 538,7 72,8 106,4 679,7 354,0 438,1 549,6 416,6 0,18 73,44 71,99 77,19 0,18 75,38 75,24 82,56 0,08 0,10 -101,9041
178,0 4,3 0,3 8,6 485,7 537,2 72,7 105,7 674,0 351,5 438,4 549,1 415,3 0,18 73,54 72,08 77,36 0,18 75,56 75,39 82,69 0,08 0,09 -103,8498
179,0 4,1 0,2 8,7 484,9 537,4 72,7 107,1 671,6 350,7 439,4 549,1 413,9 0,18 73,58 72,11 77,50 0,18 75,66 75,55 82,80 0,08 0,09 -104,5821
180,0 4,0 0,2 8,9 485,2 537,2 73,1 106,8 668,6 349,8 444,7 550,4 412,6 0,18 73,70 72,18 77,65 0,19 75,84 75,70 82,98 0,08 0,10 -104,2982
181,0 3,9 0,2 9,0 486,4 537,2 73,0 106,4 667,9 349,0 451,1 552,2 411,8 0,18 73,75 72,24 77,79 0,18 76,00 75,77 83,13 0,08 0,10 -103,1172
182,0 3,8 0,2 9,1 487,8 537,6 73,0 106,1 667,4 348,4 456,1 555,5 411,9 0,19 73,71 72,27 77,92 0,18 76,05 76,02 83,15 0,08 0,10 -101,6688
183,0 3,6 0,1 9,7 486,5 544,6 73,0 105,7 668,2 348,9 448,4 555,5 411,5 0,18 73,75 72,30 78,07 0,18 76,16 76,26 83,23 0,08 0,10 -102,9959
184,0 3,5 0,1 9,9 487,2 545,4 73,1 106,4 670,8 349,1 447,5 556,4 412,2 0,18 73,87 72,37 78,15 0,19 76,29 76,38 83,36 0,07 0,10 -102,3205
185,0 3,4 0,2 9,6 488,4 544,1 73,0 106,6 671,1 349,6 449,7 559,0 412,7 0,18 73,90 72,42 78,27 0,18 76,37 76,51 83,50 0,08 0,09 -101,0745
186,0 3,3 0,1 9,5 490,9 539,0 73,0 106,0 671,0 350,7 453,2 565,8 413,7 0,19 73,91 72,45 78,39 0,18 76,44 76,66 83,59 0,08 0,09 -98,6303
187,0 3,2 0,1 9,4 493,1 536,0 73,0 105,3 669,9 351,5 454,6 574,6 414,9 0,19 73,91 72,50 78,50 0,19 76,49 76,85 83,67 0,08 0,09 -96,4149
188,0 3,1 0,1 9,4 496,8 533,6 72,9 105,7 668,2 353,3 458,3 587,5 416,5 0,18 73,95 72,55 78,60 0,18 76,57 76,98 83,74 0,08 0,10 -92,75249
189,0 3,0 0,1 9.4 500,5 532,6 73,0 105,3 666,1 355,1 463,3 599,5 418,4 0,18 74,02 72,60 78,69 0,18 76,69 77,06 83,81 0,08 0,09 -89,02311
190,0 2,9 0,1 9,3 503,9 531,7 72,8 106,0 663,3 357,2 469,4 610,0 419,6 0,19 74,07 72,65 78,75 0,18 76,78 77,18 83,89 0,08 0,09 -85,60392
191,0 2,8 0,2 9,1 506,7 530,1 73,0 105,7 659,2 359,6 473,5 619,3 421,9 0,18 74,09 72,69 78,85 0,18 76,85 77,34 83,93 0,08 0,09 -82,80239
192,0 2,7 0,2 8,9 509,6 528,9 73,0 105,1 655,4 362,2 477,7 628,8 423,9 0,19 74,15 72,71 78,92 0,19 76,88 77,53 84,00 0,08 0,09 -79,90596
193,0 2,5 0,2 9,2 514,4 529,9 73,0 105,5 655,8 366,0 484,0 640,4 426,0 0,18 74,13 72,76 78,99 0,18 76,92 77,64 84,02 0,08 0,09 -75,08954
194,0 2,5 0,2 9,4 519,5 529,5 73,1 105,2 654,0 370,1 494,4 650,6 428,2 0,19 74,12 72,80 79,04 0,18 76,98 77,72 84,05 0,08 0,09 -70,05095
195,0 2,4 0,2 9,4 526,6 527,3 73,0 105,6 653,7 375,8 504,6 668,4 430,4 0,19 74,17 72,84 79,09 0,18 77,07 77,82 84,14 0,08 0,09 -62,9509
196,0 2,3 0,3 9,9 535,8 530,0 73,2 105,5 654,1 384,0 519,3 688,5 433,1 0,19 74,28 72,89 79,14 0,18 77,20 77,92 84,17 0,08 0,09 -53,70981
197,0 2,2 0,2 10,1 542,4 531,9 73,2 104,3 656,4 390,7 527,8 702,2 434,9 0,19 74,37 72,95 79,19 0,18 77,26 78,04 84,16 0,08 0,10 -47,12759
198,0 2,0 0,3 10,2 551,1 534,7 73,4 104,3 660,6 398,4 545,2 714,6 436,8 0,19 74,40 72,98 79,19 0,18 77,34 78,18 84,12 0,08 0,10 -38,38175
199,0 1,9 0,2 10,3 556,3 537,5 73,5 105,2 665,8 403,6 552,7 719,9 439,3 0,19 74,53 73,05 79,22 0,18 77.47 78,25 84,16 0,08 0,09 -33,24336
200,0 1,8 0,1 10,1 560,6 538,0 73,6 105,6 668,1 408,0 562,2 723,7 441,0 0,19 74,56 73,13 79,23 0,18 77,52 78,30 84,21 0,08 0,10 -28,91425
201,0 1,7 0,1 10,2 566,6 538,6 73,6 104,5 670,0 413,6 578,5 728,5 442,5 0,19 74,58 73,15 79,27 0,18 77,55 78,34 84,19 0,08 0,10 -22,87824
202,0 1,6 0,1 10,1 573,2 539,7 73,6 106,4 673,0 418,9 596,8 732,7 444,7 0,19 74,55 73,18 79,28 0,18 77,54 78,44 84,29 0,08 0,10 -16,29157
203,0 1,5 0,1 10,2 577,5 537,6 73,5 105,8 674,3 425,4 598,1 743,1 446,8 0,19 74,51 73,20 79,31 0,18 77,52 78,49 84,32 0,08 0,09 -11,99904
204,0 1,4 0,2 9,8 580,4 531,5 73,6 105,9 670,3 432,4 600,8 749,9 448,7 0,19 74,52 73,22 79,40 0,18 77,55 78,59 84,34 0,08 0,09 -9,083789
205,0 1,4 0,2 9,6 579,4 524,8 73,6 105,3 662,1 437,3 603,2 743,5 450,6 0,19 74,52 73,24 79,43 0,18 77,55 78,74 84,34 0,08 0,09 -10,15724
206,0 1,3 0,3 8,7 575,4 516,8 73,5 104,9 649,8 439,3 600,4 734,6 452,7 0,19 74,49 73,26 79,47 0,18 77,57 78,82 84,36 0,08 0,09 -14,14596
207,0 1,2 0,3 8,0 569,6 507,6 73,4 104,1 636,5 440,1 592,1 724,4 454,9 0,18 74,43 73,29 79,48 0,18 77,56 78,93 84,31 0,08 0,09 -19,88827
208,0 1,2 0,4 7.4 564,0 496,9 73,5 102,9 622,5 439,9 585,8 715,2 456,9 0,19 74,46 73,31 79,50 0,18 77,57 79,03 84,26 0,08 0,09 -25,46557
209,0 1,1 0,4 7,1 559,1 489,7 73,6 103,6 610,7 439,3 579,1 707,1 459,5 0,19 74,55 73,36 79,52 0,18 77,73 79,15 84,24 0,08 0,09 -30,38967
210,0 1,0 0,5 6,9 555,3 483,9 73,5 102,1 599,9 437,9 576,4 700,4 461,8 0,19 74,58 73,42 79,49 0,18 77,86 79,21 84,21 0,08 0,09 -34,20939
211,0 1,0 0,5 6,7 551,8 478,6 73,7 102,3 590,2 437,1 573,0 694,9 463,9 0,18 74,61 73,44 79,48 0,18 78,04 79,24 84,14 0,07 0,09 -37,70892
212,0 0,9 0,5 6,6 548,0 475,1 73,5 101,4 580,8 437,6 565,9 690,6 465,4 0,19 74,64 73,48 79,50 0,18 78,16 79,31 84,09 0,08 0,09 -41,46405
213,0 0,9 0,5 6,6 547,0 470,8 73,5 102,0 573,2 438,9 569,1 686,9 467,1 0,19 74,69 73,51 79,48 0,18 78,13 79,52 84,05 0,08 0,09 -42,47889
214,0 0,8 0,5 6,5 546,3 467,1 73,4 99,5 566,6 439,8 569,4 686,8 468,9 0,19 74,75 73,57 79,49 0,19 78,14 79,62 83,97 0,08 0,09 -43,20028
215,0 0,8 0,5 6,5 546,6 463,9 73,3 98,9 560,0 440,3 573,4 689,3 470,0 0,18 74,84 73,63 76,55 0,18 78,21 79,67 83,90 0,08 0,09 -42,93105
216,0 0,7 0,5 6,5 546,5 459,9 73,4 99,6 553,5 441,0 578,5 687,6 471,8 0,19 74,91 73,66 77,88 0,18 78,25 79,73 83,83 0,08 0,09 -43,04152
217,0 0,7 0,5 6,4 549,7 456,0 73,3 98,2 548,2 441,9 596,1 689,2 473,2 0,19 74,87 73,68 78,48 0,18 78,28 79,87 83,74 0,08 0,09 -39,77039
218,0 0,6 0,6 6,4 550,5 452,7 73,4 98,9 541,8 442,4 606,4 687,5 474,7 0,19 74,98 73,73 78,93 0,18 78,39 79,94 83,66 0,08 0,08 -38,96908
219,0 0,5 0,5 6,3 550,2 450,1 73,4 98,6 537,1 442,6 609,6 686,2 475,4 0,18 74,93 73,73 79,22 0,18 78,37 79,93 83,65 0,08 0,08 -39,35312
220,0 0,5 0,6 6,0 546,7 446,0 73,3 98,6 531,6 443,1 600,6 683,2 474,8 0,19 74,85 73,74 79,40 0,18 78,27 79,92 83,58 0,08 0,08 -42,82124
221,0 0,5 0,6 5,6 543,1 437,9 73,0 98,9 524,2 444,3 594,8 677,2 474,9 0,19 74,72 73,77 79,65 0,18 78,24 79,93 83,52 0,08 0,08 -46,42646
222,0 0,4 0,6 5,0 538,8 428,8 72,9 98,9 515,1 444,9 590,1 668,9 474,9 0,18 74,59 73,76 79,87 0,18 78,16 80,04 83,50 0,08 0,08 -50,74325
223,0 0,4 0,7 4,7 533,0 421,2 73,0 98,0 505,1 443,5 579,7 661,3 475,3 0,19 74,61 73,76 79,99 0,19 78,15 80,10 83,43 0,08 0,08 -56,5422
224,0 0,3 0,7 4,6 530,0 415,3 73,0 97,7 495,6 444,3 579,4 655,7 475,1 0,18 74,57 73,76 80,19 0,19 78,14 80,09 83,37 0,08 0,08 -59,48184
225,0 0,3 0,6 4,6 527,8 410,4 72,9 97,8 487,7 445,1 577,5 653,1 475,4 0,19 74,50 73,75 80,24 0,18 78,08 80,07 83,29 0,08 0,08 -61,74217
226,0 0,3 0,6 4,7 526,8 405,9 72,9 97,5 480,7 447,7 577,3 652,5 475,9 0,19 74,43 73,76 80,37 0,18 78,01 80,10 83,24 0,08 0,08 -62,70197
227,0 0,2 0,6 4,9 525,6 402,1 72,8 97,0 474,1 451,6 573,2 652,2 476,9 0,19 74,37 73,71 80,44 0,19 77,93 80,11 83,17 0,08 0,08 -63,9102
228,0 0,2 0,7 51 526,5 400,0 72,7 96,3 469,1 456,7 574,4 654,6 477,5 0,19 74,34 73,71 80,51 0,19 77,90 80,17 83,07 0,08 0,08 -63,05956
229,0 0,1 0,7 5,2 527,6 397,8 72,5 96,4 464,0 461,6 575,7 657,3 479,2 0,19 74,36 73,69 80,59 0,19 77,94 80,28 83,00 0,08 0,08 -61,94778
230,0 0,1 0,6 5.2 527,1 396,3 72,7 95,8 460,2 465,0 570,9 658,2 481,0 0,19 74,45 73,72 80,64 0,18 77,97 80,47 82,94 0,08 0,08 -62,44958
231,0 0,1 0,7 5.2 528,1 394,5 72,6 95,7 456,9 467,0 572,8 660,6 483,1 0,19 74,44 73,73 80,70 0,18 77,93 80,59 82,88 0,08 0,08 -61,42599
232,0 0,1 0,7 51 526,0 390,7 72,5 94,8 452,4 468,5 563,4 660,5 485,0 0,19 74,50 73,76 80,72 0,19 77,99 80,66 82,75 0,07 0,07 -63,55444
233,0 0,0 0,8 4,9 525,1 386,7 72,6 93,9 448,4 468,6 560,6 660,5 487,4 0,18 74,48 73,78 80,69 0,19 78,00 80,81 82,63 0,08 0,07 -64,42821
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DATA 2022-11-03 EPA PI 20278 RUN 3 SINGLE BURN RATE

Manufacturer: ENERCO
Model: WS 090
Note: In the “Input data”, "Calc. % O,", "Fuel Properties”, and Overall Heat'_”g Efffcfe”cy' 67,97%
) Run: 3 “Mass Balance” columns, [e], [d], [g], [al. [b], [c], [h], [u], W], Combustion Eff!c!ency: 97,49%
Project #: PI 20278 [il, and [K] refer to their respective variables in Clauses Heat Transfer Efficiency: 69,72%
Test Duration: 77 min
HHV LHV Heat Output: 27 513 Btu/h
Eff 67,97% 73,46% Heat Input: 40 478 Btu/h
Comb Eff 97,49% 97,49% Ultimate CO,
HT Eff 69,72% 75,36% COzyie 19,64 Burn Duration: 1,28 h
Output 29 004 Ki/h Fo
Burn Rate 2,15 kg/h 1,061 Burn Rate: 4,75 Ib/h
Grams CO 108 g
Input 42 670 kJ/h Stack Temp: 506,6 Deg. F
MC wet 17,41
Averages 0,32 8,45 1,40 | 20,36 | 11,75 263,33 | 22,84 0,97 0,69 0,67
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 3,35 0,44 4,84 272,3% 20,59 15,54 239,3 22,9 93,8% 60,6% 56,8%
1,00 3,30 0,53 4,67 277,3% 20,60 15,66 241,1 22,9 92,3% 59,4% 54,8%
2,00 3,21 0,45 8,15 128,4% 20,37 12,00 258,0 22,8 96,0% 69,7% 66,8%
3,00 3,12 0,31 10,97 74,2% 20,20 9,07 275,5 22,8 97,9% 73,0% 71,5%
4,00 3,08 0,16 11,88 63,2% 20,15 8,19 285,5 22,9 99,1% 73,5% 72,8%
5,00 2,98 0,13 11,66 66,6% 20,16 8,43 291,8 22,9 99,3% 72,8% 72,3%
6,00 2,94 0,10 12,21 59,6% 20,13 7,87 295,0 22,8 99,5% 73,3% 72,9%
7,00 2,85 0,10 11,55 68,7% 20,17 8,57 296,2 22,8 99,5% 72,4% 72,1%
8,00 2,80 0,12 11,73 65,7% 20,16 8,36 300,6 22,7 99,3% 72,3% 71,8%
9,00 2,71 0,09 13,38 45,8% 20,05 6,62 305,8 22,7 99,6% 73,8% 73,5%
10,00 2,62 0,08 13,00 50,1% 20,08 7,03 307,0 22,8 99,6% 73,4% 73,1%
11,00 2,57 0,10 12,43 56,8% 20,11 7,63 305,5 22,8 99,5% 72,8% 72,5%
12,00 2,49 0,11 11,96 62,7% 20,14 8,12 302,9 22,8 99,4% 72,5% 72,1%
13,00 2,44 0,12 11,65 66,9% 20,16 8,45 301,7 22,8 99,4% 72,2% 71,7%
14,00 2,35 0,13 10,84 79,0% 20,22 9,31 299,2 22,8 99,2% 71,3% 70,7%
15,00 2,30 0,14 10,47 85,0% 20,24 9,69 296,2 22,9 99,1% 70,9% 70,3%
16,00 2,26 0,18 9,88 95,2% 20,28 10,30 292,7 22,9 98,8% 70,2% 69,4%
17,00 2,18 0,23 9,26 107,1% 20,31 10,94 289,6 22,9 98,3% 69,3% 68,2%
18,00 2,12 0,25 8,96 113,4% 20,33 11,25 287,7 22,8 98,1% 68,9% 67,6%
19,00 2,08 0,25 8,89 114,8% 20,34 11,32 285,8 22,7 98,1% 68,9% 67,6%
20,00 2,03 0,28 8,57 122,0% 20,36 11,65 282,6 22,7 97,7% 68,5% 66,9%
21,00 1,94 0,27 8,56 122,3% 20,36 11,66 281,5 22,7 97,8% 68,6% 67,1%
22,00 1,94 0,25 8,56 122,9% 20,36 11,67 280,7 22,6 98,0% 68,7% 67,3%
23,00 1,86 0,23 8,70 120,1% 20,35 11,54 280,8 22,6 98,2% 68,9% 67,7%
24,00 1,80 0,21 8,94 114,6% 20,34 11,29 280,7 22,9 98,4% 69,5% 68,4%
25,00 1,76 0,18 8,99 114,1% 20,33 11,25 280,7 22,8 98,7% 69,6% 68,6%
26,00 1,71 0,16 9,09 112,3% 20,33 11,16 280,9 22,8 98,9% 69,7% 69,0%
27,00 1,62 0,14 9,72 99,3% 20,29 10,50 284,8 22,8 99,1% 70,5% 69,9%
28,00 1,58 0,14 9,87 96,2% 20,28 10,34 285,2 22,8 99,1% 70,8% 70,1%
29,00 1,53 0,16 9,64 100,5% 20,29 10,58 284,5 22,8 98,9% 70,4% 69,7%
30,00 1,49 0,14 9,52 103,3% 20,30 10,71 281,7 22,8 99,1% 70,4% 69,8%
31,00 1,44 0,14 9,40 105,7% 20,31 10,83 280,0 22,8 99,1% 70,4% 69,7%
32,00 1,40 0,15 9,42 105,3% 20,31 10,81 278,6 22,7 99,0% 70,5% 69,8%
33,00 1,35 0,14 9,35 106,9% 20,31 10,89 278,1 22,8 99,1% 70,4% 69,8%
34,00 1,30 0,14 9,26 109,0% 20,32 10,99 277,6 22,7 99,1% 70,3% 69,7%
35,00 1,26 0,16 9,06 113,1% 20,33 11,19 276,7 22,8 98,9% 70,0% 69,2%
36,00 1,21 0,19 8,93 115,5% 20,34 11,32 276,1 22,8 98,6% 69,8% 68,8%
37,00 1,14 0,18 9,16 110,3% 20,32 11,07 276,6 22,8 98,7% 70,2% 69,3%
38,00 1,12 0,16 9,41 105,3% 20,31 10,82 276,4 22,8 98,9% 70,7% 69,9%
39,00 1,08 0,18 9,37 105,6% 20,31 10,85 275,2 22,8 98,7% 70,7% 69,8%
40,00 1,03 0,26 9,93 92,7% 20,27 10,20 276,6 22,9 98,1% 71,5% 70,1%
41,00 0,99 0,23 10,09 90,2% 20,26 10,05 277,7 22,9 98,4% 71,7% 70,5%
42,00 0,90 0,27 10,23 87,1% 20,25 9,89 279,3 23,0 98,1% 71,7% 70,4%
43,00 0,85 0,18 10,34 86,6% 20,24 9,81 280,9 23,0 98,8% 71,8% 71,0%
44,00 0,81 0,14 10,06 92,5% 20,27 10,13 281,1 23,1 99,1% 71,4% 70,8%
45,00 0,76 0,12 10,18 90,6% 20,26 10,02 281,4 23,1 99,3% 71,6% 71,1%
46,00 0,72 0,12 10,12 91,9% 20,26 10,09 282,0 23,1 99,3% 71,4% 70,9%
47,00 0,67 0,14 10,15 90,9% 20,26 10,04 280,9 23,1 99,1% 71,5% 70,9%
48,00 0,62 0,17 9,80 97,0% 20,28 10,40 277,5 23,1 98,8% 71,2% 70,4%
49,00 0,62 0,23 9,55 100,8% 20,29 10,63 273,8 23,1 98,3% 71,1% 69,9%
50,00 0,58 0,27 8,69 119,1% 20,35 11,52 269,3 23,1 97,8% 69,9% 68,4%
51,00 0,53 0,30 7,95 137,9% 20,39 12,29 264,2 23,0 97,3% 68,8% 66,9%
52,00 0,53 0,37 7,41 152,2% 20,43 12,83 258,3 23,0 96,4% 68,0% 65,5%
53,00 0,49 0,45 7,08 160,8% 20,44 13,14 254,3 23,1 95,5% 67,5% 64,4%
54,00 0,44 0,48 6,87 167,5% 20,46 13,35 251,1 23,1 95,1% 67,2% 63,9%
55,00 0,44 0,51 6,68 173,2% 20,47 13,53 248,1 23,2 94,6% 66,9% 63,3%
56,00 0,40 0,51 6,59 176,9% 20,47 13,63 246,2 23,1 94,5% 66,8% 63,2%
57,00 0,40 0,49 6,58 177,8% 20,47 13,65 243,8 23,1 94,7% 67,1% 63,5%
58,00 0,35 0,53 6,45 181,4% 20,48 13,76 241,7 23,0 94,2% 66,9% 63,0%
59,00 0,35 0,53 6,51 178,9% 20,47 13,70 239,9 22,9 94,2% 67,2% 63,3%
60,00 0,31 0,53 6,51 179,0% 20,48 13,70 237,7 23,0 94,2% 67,5% 63,6%
61,00 0,30 0,54 6,43 181,9% 20,48 13,78 235,5 23,0 94,0% 67,5% 63,4%
62,00 0,26 0,56 6,37 183,3% 20,48 13,83 233,7 23,0 93,8% 67,5% 63,3%
63,00 0,22 0,53 6,26 189,1% 20,49 13,96 232,3 23,0 94,0% 67,3% 63,2%
64,00 0,22 0,55 5,97 201,3% 20,51 14,27 230,0 22,9 93,5% 66,6% 62,2%
65,00 0,22 0,60 5,59 217,6% 20,53 14,65 225,5 22,8 92,6% 65,7% 60,8%
66,00 0,17 0,65 5,00 247,6% 20,57 15,24 220,5 22,7 91,1% 63,9% 58,2%
67,00 0,17 0,67 4,67 267,2% 20,59 15,58 216,2 22,8 90,3% 62,9% 56,8%
68,00 0,12 0,67 4,61 272,5% 20,59 15,65 212,9 22,8 90,3% 63,0% 56,9%
69,00 0,12 0,65 4,64 271,4% 20,59 15,63 210,2 22,7 90,6% 63,5% 57,6%
70,00 0,12 0,63 4,69 269,0% 20,59 15,58 207,7 22,7 90,9% 64,1% 58,3%
71,00 0,08 0,64 4,86 257,4% 20,58 15,40 205,6 22,7 91,0% 65,2% 59,3%
72,00 0,08 0,66 5,07 242,9% 20,56 15,16 204,4 22,6 91,1% 66,2% 60,4%
73,00 0,06 0,66 5,20 235,3% 20,55 15,02 203,2 22,5 91,4% 66,9% 61,1%
74,00 0,03 0,64 5,15 239,0% 20,56 15,08 202,4 22,6 91,5% 66,8% 61,1%
75,00 0,03 0,65 5,20 235,6% 20,55 15,03 201,4 22,5 91,4% 67,1% 61,4%
76,00 0,03 0,70 5,09 239,7% 20,56 15,12 199,3 22,5 90,7% 66,9% 60,7%
77,00 0,00 0,76 4,86 249,7% 20,57 15,33 197,1 22,6 89,5% 66,3% 59,3%

CSA B415.1 OE Calculations
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minutes

PBoo~ousrwnrk

MPOXPPROXIRNNNNNNNNNNDDDODPPNRIQRUAUNANATNUNUNTEDEDADDLEDNDWWWWRWRWWWNNRNNNNNRNNNERBR BB BB
OO NOONBEMNPRPOOXNOURWNPFPOOXNODITRWMNPRPOOONODTRONPRPOOORIDODITIRWNROO®IPTRORNROOO®INOUIRWRNRPRPOO®OND A WN

DATA 2022-11-03 EPA PI 20278 RUN 3 SINGLE BURN RATE

unit preburn

Flue Room Tunnel scale Tunnel VelocityFlue draft Right Back bottom Top Left
temp temp dry bulb Pressure Pressure
°F °F °F Tbs in. Wc in. Wc oF oF oF oF °F

68,33 68,38 84,73 5,67 0,0729 0,00 66,92 66,66 66,51 67,57 66,82
70,77 68,47 85,13 5,67 0,0734 0,00 67,32 67,54 66,60 68,84 67,38
83,85 68,50 85,74 5,67 0,0719 0,02 68,74 69,40 66,90 73,64 68,87
192,15 68,61 90,63 5,48 0,0712 0,07 73,44 73,92 68,59 138,47 73,03
379,02 68,70 97,53 5,27 0,0704 0,09 90,11 81,95 75,69 266,97 85,58
471,77 68,84 98,68 4,97 0,0726 0,09 110,45 93,09 81,95 397,31 101,21
497,83 68,89 98,81 4,73 0,0704 0,09 128,73 106,66 87,68 487,40 121,35
516,88 69,06 100,39 4,47 0,0709 0,09 138,72 119,37 93,30 554,97 137,69
549,52 69,17 102,55 4,17 0,0766 0,10 145,41 130,07 99,66 624,31 152,48
618,84 69,29 106,28 3,97 0,0755 0,10 153,74 137,46 109,13 698,15 164,20
629,91 69,43 106,48 3,77 0,0748 0,10 176,01 143,88 126,40 741,62 179,56
635,50 69,59 107,98 3,57 0,0748 0,10 209,77 149,45 154,01 773,04 202,45
662,18 69,81 109,36 3,37 0,0748 0,11 227,00 152,85 185,87 798,42 226,14
690,70 69,90 111,23 3,17 0,0702 0,11 242,97 159,31 220,00 821,03 251,70
672,84 70,02 110,92 3,07 0,0705 0,10 261,64 169,60 245,22 819,12 276,05
649,52 70,24 111,46 2,87 0,0734 0,10 281,13 179,86 267,94 804,25 300,01
633,45 70,36 111,35 2,77 0,0739 0,10 293,23 190,24 286,55 792,05 323,71
612,02 70,55 111,15 2,64 0,0683 0,09 306,63 200,86 299,49 773,57 345,29
597,55 70,63 110,82 2,49 0,0741 0,10 322,07 212,07 312,20 760,39 367,13
581,59 70,73 111,38 2,37 0,0695 0,09 336,99 221,91 323,90 739,88 388,31
562,35 70,92 110,84 2,37 0,0720 0,09 350,76 231,75 338,18 716,02 409,62
544,80 71,11 110,03 2,27 0,0766 0,09 366,29 241,30 355,55 691,41 431,77
524,34 71,04 108,58 2,17 0,0734 0,09 380,46 248,82 369,71 665,02 448,14
512,15 71,03 107,02 2,07 0,0717 0,09 387,53 256,47 381,37 645,06 461,08
502,46 71,04 105,52 1,98 0,0720 0,09 399,40 264,91 396,32 628,21 472,37
502,72 70,99 104,92 1,87 0,0720 0,09 412,00 272,08 412,72 619,68 482,40
504,50 71,06 103,66 1,77 0,0780 0,09 420,69 280,68 428,67 615,73 495,18
504,10 70,99 103,38 1,69 0,0783 0,09 432,96 288,56 444,46 613,73 508,33
501,98 71,30 104,02 1,67 0,0716 0,09 448,00 296,78 452,45 612,49 521,99
504,31 71,14 103,90 1,57 0,0783 0,09 466,36 305,69 458,32 614,50 537,49
502,06 71,19 102,93 1,47 0,0727 0,09 485,93 313,83 463,01 614,51 555,13
497,87 71,36 102,61 1,37 0,0736 0,09 508,06 321,82 469,26 608,90 572,24
485,10 71,41 101,07 1,28 0,0739 0,08 527,74 327,92 475,51 598,53 592,12
472,30 71,25 100,86 1,28 0,0739 0,08 534,65 332,14 478,66 584,96 610,72
452,84 71,26 98,96 117 0,0744 0,08 531,84 332,61 477,17 562,61 617,00
443,16 71,32 98,02 1,17 0,0756 0,08 533,06 334,91 477,82 545,47 625,07
439,70 71,34 98,67 1,07 0,0717 0,08 532,84 337,58 479,08 534,70 634,89
434,11 71,29 97,67 0,97 0,0734 0,08 534,84 340,83 483,32 523,67 641,32
425,67 71,27 96,92 0,97 0,0717 0,08 530,90 344,84 487,72 512,38 639,37
441,57 71,10 105,32 11,29 0,0734 0,07 514,57 347,76 476,19 505,84 641,65
389,43 71,23 100,64 9,28 0,0787 0,08 480,46 332,77 454,96 480,33 574,46
454,04 71,16 101,69 9,08 0,0714 0,10 435,44 323,40 435,83 513,39 521,98
527,13 71,19 104,30 8,88 0,0716 0,10 402,75 315,72 418,58 587,33 482,92
567,76 71,05 106,14 8,68 0,0768 0,10 376,63 309,00 403,76 656,06 454,66
590,63 71,25 106,84 8,48 0,0764 0,10 363,12 304,27 392,53 710,19 433,85
595,73 71,36 106,66 8,28 0,0778 0,10 351,90 302,21 382,35 743,18 419,56
596,53 71,45 108,00 8,16 0,0722 0,10 350,43 302,53 375,27 759,29 410,03
596,08 71,50 108,61 7,96 0,0717 0,10 349,26 304,74 370,41 766,50 405,62
591,72 71,51 108,27 7,78 0,0739 0,10 349,96 306,12 367,34 768,75 402,37
593,02 71,36 108,56 7,58 0,0738 0,10 352,41 307,45 365,53 774,89 401,61
593,88 71,60 106,80 7,48 0,0787 0,10 349,86 308,74 365,86 775,97 401,11
594,77 71,41 107,21 7,28 0,0766 0,10 351,87 311,45 367,22 777,91 402,22
594,70 71,63 109,35 7,07 0,0778 0,10 356,69 314,12 370,19 782,91 405,66
598,35 71,65 109,36 6,97 0,0749 0,10 362,37 317,05 373,52 793,19 409,52
600,62 71,74 109,66 6,78 0,0778 0,10 364,26 319,76 376,75 803,42 414,49
603,56 71,67 108,91 6,58 0,0798 0,10 371,41 322,01 381,21 810,90 418,91
605,47 71,80 110,13 6,43 0,0773 0,10 374,37 323,36 385,50 815,77 423,66
608,13 71,85 110,53 6,27 0,0734 0,10 377,55 324,86 389,45 819,00 428,03
612,04 71,83 110,76 6,08 0,0734 0,10 380,42 325,92 393,18 823,06 433,55
615,76 71,82 110,75 5,95 0,0720 0,10 383,77 326,89 397,49 829,80 438,58
620,79 72,10 109,99 577 0,0766 0,10 386,89 328,50 402,40 834,35 443,79
617,81 72,40 115,07 3,52 0,0746 0,09 390,95 329,83 407,86 823,56 454,08
640,88 72,47 116,40 5,28 0,0736 0,11 427,98 346,71 410,34 821,72 503,82
661,30 72,50 115,44 5,07 0,0764 0,11 438,91 351,09 409,67 862,85 521,69
711,68 72,74 117,24 4,78 0,0771 0,11 447,07 356,70 405,88 901,96 535,36
727,18 72,77 119,54 4,58 0,0771 0,11 453,61 364,52 401,65 926,83 552,11
720,77 72,60 121,45 4,37 0,0707 0,11 460,72 372,69 398,78 937,24 573,87
716,71 73,07 119,66 4,17 0,0714 0,11 466,06 381,22 396,92 942,53 593,69
713,18 73,03 119,26 3,98 0,0785 0,11 471,55 389,02 395,69 943,05 615,24
709,22 72,84 119,67 3,78 0,0775 0,11 475,05 394,96 395,71 939,23 631,31
707,85 72,82 117,36 3,57 0,0789 0,11 478,87 400,24 398,05 936,91 642,19
699,31 72,91 118,24 3,38 0,0778 0,11 487,69 405,42 401,04 928,83 660,16
684,70 73,20 116,54 3,28 0,0798 0,11 498,75 410,78 405,23 916,17 687,65
668,98 73,32 115,47 3,07 0,0780 0,11 513,99 416,61 409,84 899,17 718,34
654,60 73,33 115,93 2,97 0,0785 0,11 524,64 423,48 416,91 881,11 740,91
643,96 73,12 112,51 2,77 0,0734 0,11 543,95 429,94 424,02 861,92 762,09
637,54 73,47 113,80 2,68 0,0756 0,10 554,40 438,74 432,01 849,41 782,94
630,48 73,45 112,65 2,48 0,0780 0,10 574,38 446,49 440,85 838,36 801,13
616,25 73,51 112,70 2,37 0,0800 0,10 581,59 454,80 450,88 823,87 819,72
601,96 73,39 112,30 2,27 0,0778 0,10 594,16 461,55 460,76 805,00 819,78
588,11 73,42 111,32 2,17 0,0815 0,10 600,90 464,56 469,57 782,68 819,56
575,59 73,24 109,61 2,07 0,0798 0,10 609,13 467,03 477,02 759,24 811,92
564,33 73,47 109,34 1,98 0,0791 0,09 617,61 470,11 484,94 737,15 804,39
552,75 73,25 108,54 1,88 0,0785 0,09 621,85 472,89 493,67 718,23 801,25
542,63 73,36 106,99 1,88 0,0785 0,09 621,98 475,28 503,03 700,29 797,80
530,36 73,48 106,96 1,78 0,0791 0,09 615,47 475,17 513,33 680,19 791,43
518,83 73,22 106,23 1,78 0,0805 0,09 608,49 477,34 523,47 659,71 788,82
509,77 73,38 105,15 1,67 0,0809 0,09 602,41 478,61 536,08 642,77 786,75
500,81 73,29 104,08 1,67 0,0805 0,09 604,81 481,24 550,11 627,52 786,09
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 €J POLYTESTS

TESTING THROUGH YOUR REALITY

Date; Lo I ‘-’3) .Manufacturer:l E)JU" L» Model: WS OC\C’

Project #: ?J a2 Run;__ 3 Tech: MM ___Reviewer: 1\
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TEST LOAD CONFIGURATION
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€% POLYTESTS

TESTING THROUGH YOUR REALITY

Patg: L0 =¥ - 03
Project #: jJI Le L &

Moisture Meter Calibration Check:

Facility Conditions:

Air Velocity from less than 2 feet ... s

Smoke Capture Checlk (tunnel velogity).... ..o e e

Wood Heater Conditions:

Date Wood Heater Stack Cleaned.........coviiniiisiiisiiinsiviimssiiiis s s sisias
Date Dilution Tunnel CIeaned.........ccciviiisimiiimimmsiisiihsiossisio issivsissssi st isesiens
Induced Draft Check {max 0.005 H2O)....ciiiiiioiiiiin i iobeses

Traverse De e FEnTtO s o s v o A

Temperature System:

Proportional Checks:

ThermaoouP B IEREOK e i i e 57 1 (T R ATy SRS U s AP s

PO I RT it i o e o s Vs R A s

L i 4L L

P S ORI i s e R A AT A T e

Load Length approximately 5/6 of fiteboX Lengit......comiimmimismmmmimsiveimseisssiasimin mesansessssessasss sisssssest s sosssss

Page 2 de 11

Marufacturer: L M LN co

PRE / POST CHECKS

Run: :1

Tech: /™

Reviewer: | )Q

Model: WS 0 4o

Equipment # Time 12%

22%

|2 - $}‘1 ji 20 ok

of

Pre-Test

Post-Test

O (max50 Fpm) O

(max50 Fpm)

O I NA

4 sides

O /\. o,}._

Toll - o 3

Ta Lt~ - o\

b

0}(

°F

Ol

ol

Side o "_‘
Coal bed 3 ik

L& lri.
Load

. ok
Load in stove i
. (VI
Fuel adjustment

M TP-EPA — V12 — January 2022




PRE-TEST SCALE AUDIT

TESTING THROUGH YOUR REALITY

POLYTESTS

Model:ws -0 9o

E’ fLco

o

Manufacturer: LIJ

Run: , )

=~ o3

¥

2
-

Lo

Date:

Reviewer:

Tech: M i

Lo L)

Project #: J.

Leakage Checks Tunnel Samplers

-

System 1% hour System 1 System 2
Cnﬁ_:mmﬂan W_.wﬁ Rate = Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
B ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15) ASTM (-15)
CSAB4IS(:5) | CSAB415(-5) | CSAB4I5(-5) | CSAB4IS(-5) | CSAB4IS(-5) | CSA B41S (-5)
Vacuum (inches Hg.) .
- o -1 - /0 - e ko ~ o
Final Iminute DGM
(Liter) = ; ;
1835y Ge IRy 2o | My Ts 13 | J0Te8 35 | oo the 5| Ul ge @
Initial 1minute DGM u ’
(Liter) 43 26 4 , . go 440 I _
]IS BE 1743 Ga5 0F | Juies 35| R S
Change (Liter)
S ol oM ¢ & ) V& )
) @L /U_ o n fu.,uf,
Allowable leakage .04 x
Sample rate or 0.28Lpm 0.20 0.20 0.20 0.20 0.20 0.20
CSA B415 (0.56)
Check OK o I ol ok ol o L o

-EPA — V12 - January 2022

M_TP

Page 3 de 11



€@ POLYTESTS

TESTING THROUGH YOUR REALITY

PRE-TEST SCALE AUDIT

Date; Lo+ L~ h- QD Model: WS - 090

Manufacturer: [y LR co

Project #: PI tphdg Run: L Tech: M\ I~ Reviewer:_] jé
Leakage Checks Flue Gas Sampler
Plugged Probe Pre Test Post Test
Vacuum (inches Hg.) o S_ - S
Rotometer Reading (mml/min.) O Q
Flow Rate (Ipm) 1.5 1.5
Allowable (.02 x Sample Rate) 30 30
Check OK o I o[
Leakage Checks Pitot
Plugged Probe Pre Test Pre Test Post Test Post Test
3 H2o0 0.4-0.5 H2o 3 H2o0 0.4-0.5 H20
static velocity Static velocity
Vacuum (inches Hg.) 3 <Y E; | &
Check OK (no change after 15 sec.) ok ok o )+ ot
Scales checks
Scale Type Audit Measured Weight
Equipment # Weight
Platform £m. OGo L,’ Y Ibs, Class F "j 4 lbs
o 1300 Ky pwr ks .
Platform Lm-  TLOS yzfs, élass F jo o® )b/s T
Wood Lpme © 9o "—g Lo Ibs, Class F Ly, lbs
Analytical Ep 335 12° mg, Class S )9° mg
Analytical Epe drg roe g Class S Lo® g
LIMITS OF WEIGHT RANGES
ANALYTICALSCALE: (i aiid s s siasiaiiain i 50%-150% of dry filter weight, £ 0.1 mg
PLATEORM SCALE .oiivisiviivvivimiivivivissbnniismimmis 20%-80% of ideal test load weight, + 0.1 lbs or 1%
WOOD BCALE o oo s s i i 20%-80% of ideal test load weight, # 0.01 Ibs or 1%
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€9 POLYTESTS

TESTING THROQUGH YOUR REALITY

Date: 0 ¥ - 95 Manufacturer:__ |- M B[ <o

CONTINUOUS ANALYZERS
Model: WS -~ & Qo

Project #: II}T, Loy Run:__ )

FOR TUNNELS <12 in

Tech:_ M I~

o3
Barometric pressure (Py,) i (KPa.) Static pressure (P) 0 j 3 __(inches w.c.)
Inside diameter: Port A Port B ; 2
Tunnel cross sectional area: . 1963Ft*
Pitot tube type: Standard
Traverse Position Velocity Head Tunnel
Point (inches) A, Temperature
(inches H,0) (°F)
6 po 7 po & po
A- Centroid 3.00 3.50 4 ) = i
Qo )3 £g s 3
B - Centroid 3.00 3.50 4 o0 ] A G‘g (:\J
A-l 0.40 0.50 050 |Q oS |6f <3
A-2 1.50 175 2 [0 19 |64 ¢4
A-3 450 | 525 6 |log 0 |¢g G4
5 }
A-4 5.60 6.5 75 160 59 CE G
B-1 0.40 0.50 050 |Co 6o 6f Lo
B-2 1.50 1.75 2 Qo 6 § 6§ Ji
B-3 4.50 5.25 6 Oo IE c& )
B-4 5.60 6.5 5 0o 54 C§ Jo
AVERAGE

, T Javg
¥ = K,C (N/BPluy \| BT

Where,
Cp = pitot tube coefficient, dimension less = 0.99 for standard pitot.
A, = manometer reading (inches H,0)
T; = average absolute dilution tunnel temperature (°F + 460)
s = absolute dilution tunnel gas pressure or Py, + Py
q = static pressure in. H,O
{136 }

o o

M; = 28.56, wet molecular weight of stack gas (alternatively, it may be measured)

K, = 85.49 pitot tube constant, (conversion factor for English units)

_Ajavg. = average of the square roots of the velocity heads (A,) measured at each traverse point,
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€4 POLYTESTS

TESTING THRONIGH YOUR REALITY CONTINUOUS ANALYZERS

il ey
Date; Lo L= - o3 Manufacturer; LMEM 62 Model: WS- © 9o

Project #: jol Lo L 15 Run.___4 Tech: M I Reviewer: ])f

Pre-Test (Adjust and Record)

ZERO SPAN CAL. (Record Only)
: 3 woe
co O O Jozs Seorf .. [lor g ! 500
Tolerance CO B +/-0.02 Qody +-0.15 Sor3 +-0.05
CO, O ) 15 89 1§ oo 9 g6 Jo 6D
Tolerance CO2 ) +/- 0.02 ool +/- 0.5 o I +/- 0.5
O,
informative
CSA B415
caleilated na na na na na na
value
Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero | Limit Span | Limit [ Cal. | Limit Not
Zero Span Cal. Drift Drift Drift OK? | OK*
) Lo . 5
co O Aol o 3 O 0.02 O o7 | 0.15 Gol* | 0.05 \/
Co, o [1lai|949 | & ooz |oot |05 |oov |05 v
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¢4 POLYTESTS

TESTING THROUGH YOUR REALITY TEST DALTA LOG
Date:_Loil- -03 Manufacturer: E—MEJ'L o Model: WS- ¢ 40
Project #:}3I Loty Run: & Tech: M\ Reviewer:_ | )£
RAW DRY GAS METER READINGS

System 1 System 2 Blanck
Final (Liter)
143 307 o¥ |[Lagfeo ¢ |t gic 42
Initial (Liter) :
AMBIENT CONDITIONS
Before After
} oL 1L J QL 2
Barometer (kPa): - '
j i
Dry Bulb (F): j. 2 J fq
Humidity (%): 39 3 333
Flow Meter
Start End
Flow meter reading N s A M A
Flow Meter Verification
Before After
Flow meter Check (liters) f\’ A M A
Scale Weight ( Kg) M.A rM. N
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Y]

Date; =9 “*- I~ Q3

Project #:iDI a2 g

FUEL DESCRIPTION:

Type of wood:

PRE-TEST LOAD

POLYTESTS

TESTING THROUGH YOUR REALITY

Manufacturer; LM £ o

Run: ,3

Tech: /A M~

FUEL DATA

Model: W - O"]O

Reviewer:

Piece Size Weight Meter Moisture Content (% dry)*
) e x3'h x 0 «in 13 1v Tbs. | o né N3 AH A3
(1 ox3h X kevin, f‘ T i Ibs. | Jn© a4 om0 A a°
toxyph xein | ] ik Ibs. | J0F 108 a3 o J v 5
oxah x 7 in O Yoo Ibs. | zod Lot wt Lo Lo
e xg o ok QJ Giv Ibs.| [a® ja® 11 [a 3 ¥
1 x3th x 7 in QCL‘V lbs. | |=7 ) ate |a¥ |57 ja b
1 I~ x1h x ] in. 0 Gl Ibs. 16° a0’ 10° Lot 169
e xahox g in o CLs Ibs. 10° (RN e 103 Lol

X X in. ‘ 1bs.

X X in. Ibs.

X X in. lbs.

£ X in, 1bs.

% X in. Ibs.

X X in. 1bs.

X X in, 1bs.

2 X in. Ibs.

X X in. Ibs.

X X in. Ibs.

X X in. 1bs.

X X in. Ibs.

X X in. Ibs.

% X in. Ibs.

X X in. Ibs.

TEST LOAD WEIGHT: % 4 <~ Ibs
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€ POLYTESTS

TESTING THROUGH YOUR REALITY FUEL DATA
Date: Lo t* ~I- 03 Manufacturer: CMER €0 Model; W% - 090
Project #: @ Lo 138 Run;__ 3 Tech: M Reviewer: \Dp
FUEL DESCRIPTION:
Type of wood ;
TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)*
j x3hox k¢ in. ! §G8 1bs. )" R ¥ a3 =% 23
b x* xwring | g g, bs. | sa* |ay L J &t B>
p - X" oxwein | 3 e Ibs. | v BIE Jb A N
X X in. ' Ibs.
e X 3w x §in O lof Ibs. ) o
I 4o x3y x ¢ in 0 4 Ibs. | a4
I X' x ¢ in. 0 Jo1 Ibs. [5¢
(e xY x ¢ in 0 )og Ibs. | a¥
I, X% x ¢ in 0 Jo© Ibs. | 54
1l x% x ¢ in o Jor  Ibs. Lot
rle x' x & in o o0 lbs. Lo
. xi x ¢ oin. o 115 lbs. Lo™
- x'™ x ¢ in. 6 Joe  Ibs. el
pth xAe x ¢ in, Ogx b “Lo"
p 'k x%h x € in, o v Ibs, 1)
) e X" x ¢ in. C?T /g Ibs. L
X % in, Ibs.
X ® in. Ibs.
X X in. 1bs.
X X in. 1bs.
X X in. Ibs.
% in, Ibs.
X % in. Ibs.
X X in, Ibs.
% X in. Ibs.
% X in, Ibs.
X X in. Ibs.
TEST LOAD WEIGHT: __ ] €* lbs  Min20%:...055...... Max 25%:__/8¥
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€9 POLYTESTS

TESTING THROUGH YOUR REALITY
St-jean-sur-Richelieu, November 15t 2022 Client: Enerco Group inc.
Project: PI-20271 model: WS090

APPENDIX 2: Proportionality results
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DATA 2022-11-01 EPA P1 20278 RUN 1 SINGLE BURN RATE

Outlet Outlet Average Average #1 #2
Tunnel Temp. Temp. 100,78 100,68| System 1 [ System 2 SQRT
Velocity Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std. Delta-P
PR1 PR2 Time

Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H20)2
18,428 534,7 535,4 0,182 0,184 0 0,2781307
18,367 534,8 535,6 100,36 100,73 0,182 0,183 1 0,2784091
18,332 534,7 535,8 100,58 100,94 0,182 0,183 2 0,2780406
18,608 534,7 536,0 99,11 99,60 0,182 0,184 3 0,2820733
18,255 534,6 536,1 101,30 101,72 0,182 0,184 4 0,2763773
18,675 534,6 536,2 99,01 99,41 0,182 0,184 5 0,2828027
18,590 534,6 536,4 99,37 99,83 0,182 0,184 6 0,2815361
18,415 534,6 536,6 100,38 100,42 0,182 0,183 7 0,2789635
18,477 534,6 536,7 100,01 100,20 0,182 0,183 8 0,2798852
18,470 534,6 536,8 100,01 100,34 0,182 0,183 9 0,279883
18,317 534,6 537,0 100,89 101,07 0,182 0,184 10 0,2776723
18,268 534,7 537,1 100,95 101,33 0,182 0,184 11 0,2769995
18,401 534,7 537,3 100,43 100,65 0,182 0,184 12 0,2789663
18,536 534,8 537,5 99,39 99,59 0,182 0,183 13 0,2811643
18,502 534,9 537,6 99,86 100,00 0,182 0,183 14 0,2806166
18,166 534,9 537,8 101,50 101,91 0,183 0,184 15 0,2755335
18,229 535,0 537,9 101,02 101,19 0,182 0,184 16 0,2767478
18,372 535,0 538,1 100,09 100,22 0,182 0,183 17 0,2789773
18,713 535,0 538,2 98,26 98,33 0,182 0,183 18 0,2841865
18,273 535,1 538,3 100,43 100,50 0,182 0,183 19 0,2776778
18,184 535,1 538,4 101,11 101,03 0,182 0,183 20 0,2763752
18,083 535,0 538,5 101,61 101,71 0,183 0,183 21 0,2748849
18,177 535,1 538,6 100,89 101,00 0,182 0,183 22 0,2766021
18,277 535,1 538,7 100,28 100,12 0,182 0,183 23 0,2780388
18,336 535,1 538,8 100,11 99,87 0,182 0,183 24 0,2789648
18,211 535,2 538,9 100,66 100,55 0,183 0,183 25 0,277162
18,705 535,3 539,0 97,96 97,82 0,182 0,183 26 0,2846436
18,358 535,3 539,1 99,80 99,70 0,182 0,183 27 0,2793324
18,004 535,3 539,2 101,60 101,58 0,182 0,183 28 0,274138
18,386 535,4 539,3 99,41 99,38 0,182 0,183 29 0,2800839
18,565 535,4 539,4 98,58 98,24 0,182 0,183 30 0,282804
18,306 535,4 539,5 99,75 99,70 0,182 0,183 31 0,2789631
17,911 535,4 539,6 101,98 101,79 0,182 0,183 32 0,2728231
18,234 535,5 539,6 100,32 100,15 0,182 0,183 33 0,2776714
17,938 535,4 539,7 101,96 101,84 0,182 0,183 34 0,2731966
17,773 535,5 539,7 102,65 102,73 0,182 0,183 35 0,270936
18,128 535,4 539,8 100,71 100,60 0,182 0,183 36 0,2763741
17,884 535,4 539,8 101,93 101,81 0,182 0,183 37 0,2728226
17,990 535,4 539,8 101,32 101,18 0,182 0,183 38 0,2744114
18,023 535,5 539,9 101,09 101,11 0,182 0,183 39 0,2748979
17,935 535,6 540,0 101,63 101,52 0,182 0,183 40 0,2735707
18,140 535,7 540,1 100,57 100,25 0,182 0,183 41 0,2767447
17,779 535,6 540,1 102,43 102,20 0,182 0,183 42 0,2713318
17,508 535,6 540,1 103,92 103,79 0,182 0,183 43 0,2673134
18,095 535,6 540,1 100,45 100,19 0,182 0,183 44 0,2763722
18,053 535,7 540,2 100,65 100,61 0,182 0,183 45 0,275816
17,644 535,7 540,2 103,10 102,96 0,182 0,183 46 0,2696026
17,401 535,8 540,3 104,23 104,03 0,182 0,183 47 0,2660702
17,944 535,7 540,3 100,91 100,73 0,182 0,183 48 0,2745096
17,940 535,8 540,3 101,12 100,54 0,182 0,182 49 0,2745101
17,822 535,8 540,4 101,62 101,46 0,182 0,182 50 0,2728213
17,962 535,8 540,4 100,73 100,73 0,182 0,183 51 0,2748728
17,849 535,8 540,4 101,43 101,47 0,182 0,183 52 0,2731971
17,891 535,7 540,4 101,09 101,00 0,182 0,183 53 0,2738081
17,903 535,7 540,4 101,13 100,84 0,182 0,183 54 0,2741347
17,684 535,7 540,4 102,34 101,96 0,183 0,183 55 0,2709317

Particulates Calculations
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17,821
18,072
18,063
17,889
17,909
17,790
17,964
17,821
17,915
17,828
17,802
17,821
17,886
17,675
18,090
17,864
17,738
17,910
17,735
17,904
17,845
17,847
17,010
17,770
17,892
17,844
18,063
17,644
18,100
17,971
17,673
17,979
18,036
17,732

535,7
535,7
535,6
535,6
535,6
535,6
535,5
535,5
535,6
535,5
535,5
535,5
535,5
535,6
535,7
535,7
535,7
535,7
535,8
535,8
535,8
535,9
535,9
535,8
535,8
535,8
535,8
535,8
535,6
535,6
535,6
535,6
535,6
535,6

Particulates Calculations

DATA 2022-11-01 EPA P1 20278 RUN 1 SINGLE BURN RATE

540,4
540,5
540,4
540,4
540,4
540,4
540,4
540,4
540,4
540,4
540,4
540,4
540,4
540,5
540,5
540,5
540,5
540,6
540,6
540,7
540,6
540,6
540,6
540,6
540,6
540,6
540,6
540,6
540,5
540,5
540,5
540,5
540,5
540,6

101,31
99,99
99,73

100,57

100,58

101,20

100,07

101,05

100,60

101,05

101,22

101,20

100,79

102,00
99,48

100,81

101,47

100,41

101,46

100,56

100,67

100,71

105,66

101,04

100,44

100,71
99,38

101,66
99,18
99,75

101,46
99,61
99,28

100,73

101,08
99,42
99,42

100,36

100,35

100,69
99,98

100,93

100,32

100,78

100,99

100,87

100,40

101,89
99,08

100,59

101,42
99,92

101,17

100,02

100,56

100,52

105,23

101,09

100,14

100,41
99,04

101,21
98,70
99,39

101,21
99,54
98,99

100,52

0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,183
0,183
0,183
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

0,183
0,182
0,182
0,182
0,183
0,182
0,182
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,182
0,183
0,182
0,182
0,182
0,182
0,183
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,183
0,183
0,183
0,183

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

0,27319
0,2771158
0,2771156
0,2745092
0,2748755
0,2731899
0,2758148
0,2735133
0,2748825
0,2735691
0,2731957

0,273572
0,2744655
0,2713088
0,2776691

0,274133
0,2722541
0,2749797
0,2722548
0,2748803
0,2740393
0,2741327
0,2612859
0,2728357
0,2747402
0,2741325
0,2776683
0,2713084
0,2783494
0,2764955
0,2718721
0,2767431
0,2777318
0,2731931
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DATA 2022-11-02 EPA PI1 20278 RUN 2 SINGLE BURN RATE

Outlet Outlet Average Average #1 #2
Tunnel Temp. Temp. 100,37 99,48| System 1 | System 2 SQRT
Velocity Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std. Delta-P
PR1 PR2 Time

Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H20)2
17,216 531,1 532,3 0,186 0,187 0 0,267762
17,202 531,2 532,4 100,50 100,06 0,186 0,187 1 0,2682166
17,207 531,3 532,6 100,58 100,17 0,186 0,187 2 0,2682631
17,206 531,4 532,8 100,58 100,41 0,186 0,187 3 0,2679385
17,326 531,4 532,9 100,19 99,79 0,186 0,187 4 0,2698008
17,393 531,5 533,0 99,65 98,88 0,186 0,187 5 0,2709268
17,196 531,5 533,2 100,97 100,47 0,186 0,187 6 0,2676876
17,262 531,6 533,4 100,61 100,32 0,186 0,187 7 0,2685851
16,797 531,7 533,6 103,60 103,01 0,186 0,187 8 0,2612821
17,084 531,7 533,7 101,59 101,26 0,186 0,187 9 0,2659555
17,224 531,7 533,9 100,72 100,02 0,186 0,187 10 0,2682628
17,025 531,7 534,1 102,01 101,18 0,186 0,187 11 0,2651064
17,077 531,8 534,2 101,63 100,99 0,186 0,187 12 0,2659563
16,762 531,9 534,4 103,47 103,00 0,186 0,187 13 0,2609886
17,171 532,0 534,6 101,02 100,52 0,186 0,187 14 0,2673008
17,207 532,1 534,7 100,45 99,88 0,186 0,187 15 0,2682624
17,394 532,1 534,9 99,59 99,26 0,186 0,187 16 0,2709288
17,120 532,2 535,0 101,12 100,31 0,186 0,187 17 0,2667355
17,176 532,3 535,2 100,70 99,86 0,186 0,186 18 0,2676891
16,933 532,3 535,3 102,48 101,75 0,186 0,187 19 0,2636314
17,197 532,3 535,4 100,73 99,76 0,186 0,187 20 0,2679732
17,436 532,3 535,6 99,20 98,47 0,186 0,186 21 0,2718124
17,314 532,5 535,8 99,82 98,85 0,186 0,186 22 0,2699782
16,844 532,6 536,0 102,52 101,83 0,186 0,186 23 0,2626573
17,196 532,6 536,1 100,43 99,42 0,186 0,186 24 0,2683474
17,379 532,7 536,2 99,45 98,69 0,186 0,186 25 0,2709282
17,159 532,8 536,3 100,50 99,67 0,186 0,186 26 0,2676894
17,214 532,8 536,4 100,16 99,38 0,186 0,186 27 0,2686471
17,228 532,7 536,5 100,24 99,26 0,186 0,186 28 0,2686465
17,295 532,7 536,6 99,68 98,90 0,186 0,186 29 0,2699791
17,198 532,7 536,7 100,36 99,40 0,186 0,186 30 0,2682649
17,107 532,8 536,8 100,77 99,91 0,186 0,186 31 0,266922
16,958 532,8 536,8 101,63 100,73 0,186 0,186 32 0,2646178
16,984 532,8 537,0 101,21 100,13 0,186 0,186 33 0,2653783
16,945 533,0 537,2 101,15 100,35 0,185 0,186 34 0,2649912
17,033 533,0 537,3 100,77 99,89 0,185 0,186 35 0,2663432
16,873 533,1 537,4 101,52 100,30 0,185 0,186 36 0,2640237
17,086 533,2 537,4 100,29 99,34 0,185 0,186 37 0,2673054
16,717 533,2 537,6 102,35 101,38 0,185 0,186 38 0,2615601
17,076 533,3 537,7 100,02 99,50 0,185 0,186 39 0,2673289
17,094 533,3 537,7 100,07 98,97 0,185 0,186 40 0,2676899
17,009 533,3 537,7 100,67 99,70 0,186 0,186 41 0,2663444
17,277 533,3 537,8 98,98 98,16 0,186 0,186 42 0,2706586
17,001 533,3 537,9 100,38 99,56 0,185 0,186 43 0,266342
16,952 533,4 537,9 100,98 100,11 0,185 0,186 44 0,2653789
16,980 533,4 538,0 100,69 99,69 0,185 0,186 45 0,2660007
17,328 533,5 538,1 98,74 97,78 0,185 0,186 46 0,2713096
16,946 533,6 538,1 100,81 100,03 0,185 0,186 47 0,2653792
17,032 533,6 538,2 100,23 99,32 0,185 0,186 48 0,2669224
17,070 533,7 538,3 100,16 99,04 0,185 0,186 49 0,2672035
17,208 533,8 538,4 99,22 98,38 0,185 0,186 50 0,2695998
17,153 533,8 538,5 99,46 98,69 0,185 0,186 51 0,2686476
17,321 533,8 538,6 98,66 97,46 0,185 0,185 52 0,27131
17,088 533,8 538,6 100,05 98,84 0,185 0,185 53 0,2675347
17,016 533,8 538,7 100,44 99,36 0,185 0,185 54 0,2663433
17,240 533,9 538,8 99,03 98,03 0,185 0,185 55 0,2699822

Particulates Calculations
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16,923
17,064
17,287
17,030
16,839
17,118
16,971
17,171
17,027
17,183
17,115
17,323
17,021
17,110
16,899
17,094
17,050
17,071
16,848
16,792
16,885
16,988
16,922
17,150

533,9
533,8
533,8
533,9
533,9
533,9
533,9
534,0
534,1
534,1
534,0
534,0
534,0
534,1
534,2
534,3
534,3
534,3
534,3
534,2
534,3
534,3
534,3
534,3

Particulates Calculations

DATA 2022-11-02 EPA PI1 20278 RUN 2 SINGLE BURN RATE

538,8
538,8
538,8
538,9
538,9
538,9
539,0
539,0
539,0
539,0
539,0
539,1
539,2
539,3
539,3
539,3
539,4
539,4
539,4
539,5
539,5
539,5
539,5
539,5

101,06
100,18
98,59
100,32
101,36
99,62
100,33
99,13
100,01
99,07
99,31
98,14
99,88
99,33
100,33
99,34
99,54
99,51
100,89
100,91
100,41
99,86
100,32
98,96

99,83
99,19
97,47
99,38
99,95
98,61
99,53
98,23
98,90
97,82
98,01
97,32
98,56
98,33
99,35
98,09
98,48
98,13
99,62
99,69
99,20
98,85
99,16
97,66

0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185

0,185
0,186
0,185
0,186
0,186
0,185
0,186
0,186
0,185
0,185
0,185
0,185
0,185
0,185
0,186
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

0,2649743
0,2673054
0,2709307
0,2668509
0,2640626
0,2682651
0,2661209
0,2692691
0,2669094
0,2696001
0,2686482
0,2718757
0,2673053
0,2686478
0,2655859
0,2686467

0,267691
0,2681927
0,2646102
0,2640218
0,2653808
0,2669208
0,2659585
0,2696011
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DATA 2022-11-03 EPA PI 20278 RUN 3 SINGLE BURN RATE

Outlet Outlet Average Average #1 #2
Tunnel Temp. Temp. 100,44 100,01 System 1 | System 2 SQRT
Velocity Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std. Delta-P
PR1 PR2 Time

Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H20)2
18,700 531,8 531,8 0,185 0,187 0 0,2855119
18,312 531,9 531,9 100,80 100,76 0,185 0,187 1 0,2811318
18,282 532,0 532,0 101,08 101,29 0,185 0,187 2 0,2802475
18,658 532,1 532,2 99,67 99,59 0,185 0,187 3 0,285512
18,569 532,1 532,3 100,17 100,39 0,185 0,187 4 0,2839769
18,725 532,2 532,5 99,54 99,53 0,185 0,187 5 0,2862367
18,334 532,2 532,6 101,52 101,63 0,185 0,187 6 0,280247
18,329 532,3 532,9 101,50 101,80 0,185 0,187 7 0,2802681
18,399 532,3 533,0 101,25 101,51 0,185 0,187 8 0,2811794
18,716 532,3 533,2 99,89 99,73 0,185 0,187 9 0,285872
18,490 532,3 533,4 101,24 101,08 0,185 0,187 10 0,2820733
18,484 532,3 533,5 101,22 101,11 0,185 0,187 11 0,2820728
18,660 532,3 533,7 100,35 100,34 0,185 0,187 12 0,2846103
18,351 532,4 533,9 101,68 101,65 0,185 0,187 13 0,2802478
18,457 532,4 534,1 101,15 101,16 0,185 0,187 14 0,2818547
18,480 532,5 534,3 101,17 101,06 0,185 0,187 15 0,2820809
18,331 532,5 534,5 101,82 101,81 0,185 0,187 16 0,2798795
18,462 532,6 534,6 100,90 100,93 0,185 0,187 17 0,2820735
18,493 532,6 534,8 101,08 100,53 0,185 0,186 18 0,2824398
18,058 532,6 535,0 103,02 102,85 0,185 0,186 19 0,2763721
18,242 532,7 535,1 102,07 101,95 0,185 0,187 20 0,2789624
18,520 532,7 535,3 100,28 100,12 0,185 0,186 21 0,2833794
18,529 532,8 535,5 100,24 100,01 0,185 0,186 22 0,2837062
18,306 532,8 535,6 101,73 101,49 0,185 0,186 23  0,279935
18,678 532,9 535,8 99,45 99,54 0,185 0,186 24 0,285701
18,518 533,0 535,9 100,37 100,09 0,185 0,186 25 0,2833484
18,476 533,0 536,0 100,62 100,03 0,185 0,186 26 0,282802
18,424 533,0 536,2 100,67 100,18 0,185 0,186 27 0,282094
17,802 533,1 536,3 104,41 104,30 0,185 0,186 28 0,2723997
18,377 533,2 536,4 101,11 100,83 0,185 0,186 29 0,2811633
18,734 533,2 536,5 99,29 98,61 0,185 0,186 30 0,2867706
18,322 533,2 536,7 101,38 101,00 0,185 0,186 31 0,2806171
18,552 533,2 536,8 99,92 99,48 0,185 0,186 32 0,2840661
18,499 533,3 536,9 100,23 99,73 0,185 0,186 33 0,2833479
18,565 533,4 537,0 100,18 99,60 0,185 0,186 34 0,2841874
18,423 533,4 537,1 100,66 100,28 0,185 0,186 35 0,2820817
18,236 533,4 537,2 101,68 101,36 0,185 0,186 36 0,2793465
18,680 533,4 537,3 99,27 98,73 0,185 0,186 37 0,2860673
18,521 533,5 537,3 100,10 99,50 0,185 0,186 38 0,283709
18,611 533,5 537,4 99,74 98,89 0,185 0,185 39 0,2849747
18,503 533,6 537,6 100,27 99,76 0,185 0,185 40 0,2833478
18,444 533,7 537,7 100,35 99,82 0,185 0,186 41 0,2827488
18,590 533,7 537,8 99,65 98,80 0,185 0,185 42 0,2849752
18,619 533,8 537,9 99,59 98,95 0,185 0,185 43 0,2852028
18,308 533,8 537,9 101,31 100,74 0,185 0,185 44 0,2803392
18,651 533,9 537,9 99,29 98,69 0,185 0,185 45 0,2858731
18,435 533,9 538,0 100,74 100,02 0,185 0,185 46 0,2820765
18,653 533,9 538,0 99,45 98,93 0,185 0,185 47 0,2855823
18,651 533,9 538,1 99,60 98,95 0,185 0,186 48 0,2855156
18,548 533,9 538,1 99,90 99,30 0,185 0,185 49 0,2840732
18,302 533,9 538,2 101,18 100,68 0,185 0,185 50 0,2804221
18,584 533,9 538,2 99,47 98,79 0,185 0,185 51 0,2849532
18,425 533,9 538,3 100,25 99,20 0,185 0,185 52 0,2828056
18,577 534,0 538,4 99,51 98,79 0,185 0,185 53 0,2849755
18,411 534,0 538,5 100,06 99,39 0,185 0,185 54 0,2827875
17,729 534,0 538,6 103,87 103,27 0,185 0,185 55 0,2722582

Particulates Calculations
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18,600
18,131
18,452
18,252
18,608
18,551
17,966
18,307
18,212
18,110
18,579
18,464
18,198
18,598
18,477
18,103
18,457
18,374
18,368
18,283
17,524
18,336

534,1
534,1
534,2
534,2
534,3
534,3
534,4
534,3
534,3
534,2
534,2
534,2
534,2
534,1
534,1
534,0
534,0
534,0
534,1
534,1
534,1
534,1

Particulates Calculations

DATA 2022-11-03 EPA PI 20278 RUN 3 SINGLE BURN RATE

538,7
538,8
538,9
538,9
539,0
539,1
539,2
539,1
539,1
539,1
539,1
539,1
539,1
539,1
539,1
539,0
539,0
539,1
539,2
539,3
539,3
539,4

98,90
101,58
99,44
100,16
98,60
98,64
101,89
99,87
100,65
101,14
98,45
99,04
100,31
98,26
99,03
100,82
98,78
99,28
99,27
99,61
103,96
98,96

98,16
100,89
98,80
99,72
97,93
97,90
101,19
99,27
99,88
100,29
97,89
98,45
99,88
97,54
97,91
100,26
98,33
98,76
98,37
98,83
103,27
98,38

0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185

0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,185
0,186
0,185
0,185
0,185
0,185

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

0,2858755
0,2785155
0,2840736

0,281166
0,2864673
0,2859533
0,2767472
0,2820768
0,2806163
0,2789654
0,2862079
0,2846606
0,2806164
0,2867723

0,284983
0,2793462
0,2849748
0,2836757
0,2837199
0,2824401
0,2709318

0,283709
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€9 POLYTESTS

TESTING THROUGH YOUR REALITY
St-jean-sur-Richelieu, November 15t 2022 Client: Enerco Group inc.
Project: PI-20271 model: WS090

APPENDIX 3: Calibration data

Page 16 of 28 M_rap_EPAwoodstove V1 — 2015 july 30"



€4 POLYTESTS

TESTING THROUGH YOUR REALITY TEST DATA PACKAGE
CLIENT Enerco PROJECT NUMBER | PI-20278
PRODUCT Wood heater SAMPLE ID# Ql-20426
MODEL Wx090
STANDARDS EPA Method 28R, single burn rate; ASTME 2515; ASTME2780
TEST EQUIPMENT
ITEM EQUIPMENT TYPE MANUFACTURER | EQUIPMENT | CALIBRATION COMPLIES WITH
# 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
. Verification
6 Pitot tube Dwyer EM-296 before use Y
7 Scale O—1g(;2ll<bs Rough Rice lake EEI\/I'\/—|_111:7/ 2022 December Y
. , Verification
8 Gas analyzer Siemen’s EM-118 Y
before use
9 Vacuum gauge Dwyer EM-126 2023 May Y
10 Vacuum gauge Dwyer EM-127 2023 May Y
11 Calibration weight Troemer EM-335 2027-MARS y
100mg
12 Calibration weight 200g Troemer EM-129 2027 MARS Y
13 Temperature humidity Fluke EM-136 2023 May Y
meter
14 Digital manometer Dwyer EM 313 2023 May Y
15 Measuring tape Stanley EM-224 2023May Y
16 Chronometer Extech EM-175 2022 December Y
17 Dry gas meter Shinagawa EM-178 2023 january Y
18 Dry gas meter Shinagawa EM-179 2023 january Y
19 Calibration gas Praxair EM-336 2030 Y
20 Calibration gas Praxair EM-338 2030 Y
21 Thermometer Fluke EM-001 2023MAY Y
22 20 channel card Keithley EM-015 2023 april Y
Thermocouple
23 20 channel card Keithley EM-154 2023 april Y
Thermocouple
24 Dry gas meter Shinagawa EM-318 2023 January Y
25 Barometer Control company EM 304 2022 december Y
26 Hot wire testo EM 332 2022-September Y
27 Weight 10kg N/A EM-205 2026 MARS Y
28 Calibration block Delmhorst EM-334 2023 January Y

Page 2 of 6
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 Instrumentation
SainteLaurent.

Certified 130 17025

(RS R ss ARy
CLAS 2010-02

MC-ChRRC LAB

AooiediB CON-
© NBER

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6160

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Company: Services Polytests Inc Service Procedure:
Address: 695 B rue Gaudette Required Accuracy: +-0.25"H20
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) |[365
Instrument Type: Indicator Input Type: Pression
Manufacturer: Dwyer Output Type: Digitale
Model #: MS-321-LCD Measurement Type: |Pressure
Serial #: E47U020014 Range: 0-0.5"H20
Location: N.A. Version:
Grre i S SPECIFICATION. L
Fluke Pression Certification #: 2021008414
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:

5F02106 Version 1

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

Page 1 of 2



Instrumentation

) SaintsLaurent..

Certified ISO 17025

MIC-ChIC

FrTTrTFETTTTT
CLAS 2010-02

CALIBRATION CERTIFICATE

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MD

Phane: (450) 473-6169

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

‘“%Tl CE-EM-006 2022-05-10

Entry Source Given Value Actual Value Dewatlon Error Aft\t;;lﬁzlib Accuracy Uncertamty
Conformity Comment
_______ 0.0000'H20|  0000'H20|  -0.012"H20|  -0.012°H20|  -0.012'H20|  #-025'H20[  0.10'H20
Compliant Verification of the indicator
_______ 0.2500"H20|  0250'H20|  0.237°H20|  -0.013"H20|  0.237'H20|  +.0.25'H20[ _ 0.10'H20
Compliant Verification of the indicator
_05000'H20|  0500'H20]  0483'H20|  -0.012'H20[  0488'H20[  +-025"'H20[  0.10'H20
Compliant Verification of the indicator
.07500°H20)  0750°H20 |  0.742°H20| 0.008"H20[ | 0.7427H20|  #\0.25'H20(  0.10'H20
Compliant | Verification of the indicator
......10000°H20 | 1.000"H20 | 0.989°H20| 0.011"H20| | 0.889'H20)  #-025'H20|  0.10°H20
Compliant | Verification of the indicator
00000"H20|  0.0000V.DC.| 0.0004V.DC.| +0.0004V.DC.[ 0.0004V.DC.| +-025V.DC.| 0.5V.DC.
Compliant | Verification of the analogic output
0.2500'H20|  25000V.DC.| 23569 V.DC.| -0.1431V.DC.| 23569 V.DC.| #-025V.DC.[  05V.DC.
Compliant | Verification of the analogic output
_______ 05000"H20[  5.0000V.DC.| 4.9486Vv.DC.| -0.0534V.DC.| 4.9466V.DC.| +-.025V.DC.|  05V.DC
Compliant Verification of the analomc output
_______ 0.7500'H20[ _ 7.5000V.DC.| 74342v.DC.| -00858V.DC| 7.4342V.DC | #025v.DC.|  05V.DC
Compliant Verification of the analogic output
1.0000"H20] 10.0000V.DC.| 9.8526V.DC.| -0.1474V.DC.| 98526 V.DC.| +-025V.DC.[  05v.DC
Compliant Verification of the analogic output
Environmental Conditions: Temperature:  N.A. Humidity:  N.A.
Comments:
 CALIBRATION DATE/ISSUANCE OF CERTIFI FORN
Calibrat!on Date: 2022-05-10 Before After
Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: 2023-_05-10 B Non Compliant:

= |nstrumentation St. Laurent Inc. Certify that the above instrument, mesls or exceeds the spacifications established by the manufacturer. The company’s quality
system complies with the requirements of 1SO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and [ or NIST.

n Reported uncertainties represent a 85 % of confidence level assuming & normal distribution k=2,
n The declaration of confarmity does not include Instrumentation St-Laurent Inc. uncertainty measurement. Decislon rule is based on binary statement for simple
acceptance rule against ILAC G8 standard and test {olerance limils are based an customer specifications, unless otherwise specified.

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

n |t Is the customer's respansibllity to ensure that calibrated equipment meels its intended use,
a Tha 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 certificale is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditalion
number: # 659, ASCL and SCC does not guarantes the accuracy of individual calibrations by

accradited laboratories.

Marco Miron - T

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

niglen

Version 1
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strumentation

i t-Laurent.m

Certified 1SOQ 17025

MIC-ChNIC
T
CLAS 2010-02

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MD

Phone: (4560) 473-6169

Fax: (450) 473-5207

Emall: inst.st-laurent@videotron.ca

Service Procedure:

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

Company: Services Polytests Inc 4IN9105
Address: 695 B rue Gaudette Required Accuracy: +\- 2.0°C
Calibration Frequency:(days) |365

] 3 PECIFICATIO} Sk
Instrument Type: Indicator Input Type: Ternp
Manufacturer: Fluke Output Type: Digitale
Model #: 52-11 Measurement Type: |Temperaturg
Serial #: 90630037 Range: Divers
Location: N.A. Version:

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 parmission of Inst. St-Laurent |nc.

5F09105 Version 1
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Instrumentation

ainteLaurent..

Certified 1ISO 17025

ARG - ChNREC
FrrrrrrTrrTT T
CLAS 2010-02

80 rue de la montagne
St-Joseph du lac
(Québec), JON 1M0
Phone: (450) 473-6163
Fax: (450) 473-5207

Emaill: Inst.st-laureni@videotron.ca

Entry Source

Gien Value

Actual Value

Deviation Error

Value

Conformity

Comment

Compliant

T1 typeJ_

oo°c|

x| |

w01°C|

_oac|

_#-20°C[  02°C]

... 125.07°C
Compliant

125.0°C
T1 typed

1251 °C

+/-2.0°C

250.0 °C

Compliant

L2s00°c|

T1 typed

2501°C| 40

...375.0°C
Compliant

375.0 °C

375.1°C

T1 typed

....5000°C
Compliant

500.0 °C

....0.0°C
Compliant

T2 typed

125.0 °C

Compliant

1250°C|

T2 typed

1251°C|  +01°

_A2s1°c|

#k2ec| o

250.0 °C

Compliant

L2s00°c|

T2 typed

2501°C|

+-20°Cc| o

375.0 °C

Compliant

srsoc|

T2 typeJ

s761°c|

+-20°C|  02°C

500.0 °C

T2 typed

s000°C|

500.1°C|

+-20°C[ 0.

Compliant

T1 typek_

oo°c|

bavel

+-20°C[ 0

125.0°C
Compliant

T1 typeK

1250°C|

1252°C|  +0.

Am2c]

#-20°Cc[ 0

250.0 °C

Compliant

250.0°C

T1 typeK

250.1 °C

250.1 °C

+/-2.0°C

375.0°C

Compliant

375.0°C

T1 typeK

““Cnmpliarﬁ

.500.0°C |

T1 typeK_

5000°C|

Compliant

T2 typeK

_.1250°C
Compliant

125.0 °C
T2 typeK

250.0 °C

Compliant

250.0 °C

T2 typeK

375.0 °C

Compliant

T2 typeK

_sr50°c|

3752°C| _ +02°C

#-20°c[ o03°C

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

Version 1
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SCCJ&JBMM 80 rue de la montagne
St-Joseph du lac
(Québec), JON 1MD
Phone: (450) 473-6169
Fax: (450) 473-5207
Email: inst.st-laurent@videotron.ca

lns_trumentation
Sainte.Laurent..

Certified IS0 17025

MRC-ChIC

LA
T rerreTy Acceécité CON
CLAS 2010-02

NBES

i-&a
. : R
s ik S
Given Value After Calib Accuracy Uncertainty
Value
Conformity Comment
80occ] sooocc]  seaqcc| sorcc|]  soodcc|  +20°C|  10%C
Compliant | T2 typeK
Environmental Conditions: Temperature: 21 °C Humidity: 41 %RH

Comments:

ey s =
__CALIBRATION £
Calibration Date:

Next Calibration: 2023-05-10 X X
Certificate Date: 2022-05-10

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 IS0 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

# 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. Decislon 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.

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

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

1 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 Unite (S1) or lo standards acceptable according to ASCL, This ___..-/ <N

calibration cerificate is issued in accordance with the terms of ASCL certification and
accredilation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669. ASCL and SCC does not guarantee the accuracy of individual callbrations by
acorediled laboratories. Marco Miron - Technlcien

2 /I//@

5F09105 Version 1

Copyright of his certificate belongs to Inst. St-Laurant Ine. and must be reproduced In full, unless a written permission of Insl. St-Lauvrent Inc.
Page 3ol 3
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Company:

\ Instrumentation

Saint-Laurent..

Certified 1ISO 17025

MC CMNIC

MITTyTrrr T
CLAS 2010-02 B

LAB

9)

LAB
Poctecka CON. |,

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone; (450) 473-6169

Fax: (450) 473-5207

Emall: inst.st-laurent@videotron.ca

B e

Service Procedure:

4IN9101

Services Polytests Inc
Address: 695 B rue Gaudette Required Accuracy: +\- 4.0°F
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) 181

Instrument Type: Input Type:

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

2y i

IFICATION

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 certificale 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 1of 3



sm.vﬁoée:'aeé" ; || 80 rue de la montagne

St-Joseph du lac

‘ E b (Québec), JON 1MO
Phone: (450) 473-6169
Fax: (450) 473-5207

Emal?: Inst.st-laurent@videotron.ca

Instrumentation

! SaintsLaurent..

Certified 1SO 17025 hc.chac  roshieon
CLAS 2010-02 T T

CALIBERATION CERTIFICATE

™

| CE-EM-015/2 2022-05-11

Entry Source Gwen Value Actual Value Dewatlon Error t\t:r Cllb Accuracy
alue
Conformity Comment
6620F|  lee20°F|  eetacF|  08°F est4°F]  +r40°F]|  +-05°F
Comphant ID. No. 201 (Flue) en lypa "K" En Loop avec EM-015
_____________ 620 ¥  [#e2D Fl @8R . NOF|  HEIAF|  H40FFR| Hele
Compliant | ID. No. 202 (Right) en type "K" En Loop avec EM-015
LAB20°F | 4820°F| 4817 °F| O3 °F| . 481.7°F| HAOTE| ... +H-05"F
Comphant ID. No. 203 (Back) en type "K" En Loop avec EM-015
LJABOTE L 4820°F) A81.7°F| 03°F) 481.7°F| 40 F] H-05"F
Comphant ID. No. 204 (Bottom) en type "K" En Loop avec EM-015
_____________ 4820°F] _ [4820°F]  481.9°F[ OAF] 4819l sha0cF]  4-08°F
Compliant | ID. No. 205 (Top) en type "K" En Loop avec EM-015
_____________ 4820°F| |4820°F|  4s1scF|  02°f]  4s18°F|  +-40°F[  +-05°F
Compliant | ID. No. 206 (Left) en lype "K" En Loop avec EM-015
_____________ 6620°F[  [6620°F]  ee18°F[ 02°F[  es18°F]  +-40°F]  +-05°F
Compliant | ID. No, 208 {Catalyst down} en type "K" En Loop avec EM-015
e T2OEL L 70| 767 °F 0.3 °F] T67F]  #-40°F]  +-04°F
Compliant | ID. No. 215 (DGM 1 In) en type "J" En Loop avec EM-015
ol N AL I— 767°F] 03°F|  7ercE[ it i +-04°F
Comphant ID. No. 216 (DGM 1 Out) en type "J" En Loop avec EM-015
o drocEl Lwmece] o tescE| 02 768°F|  #-40°F[  +-04°F
Compliant | ID. No. 217 (DGM 2 In} en lype "J" En Loop avec EM-015
mocF]mrocR] 7esck|  02°f]  7escF|  #-40°F[  +-04°F
Compliant | ID. No. 218 (DGM 2 Out} en type "J" En Loop avec EM-015
Environmental Conditions: Temperature: 21°C Humidity: 42 %RH
Comments:
Callbration Date 2022-05-11
Next Calibration: 2022-11-11 Compliant: X X
Certlflcate Date: 2022-05-11 Non Compliant:

u |nstrumeantation 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,

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,

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

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

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

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

Pags 2 of 3



scé'.ﬁ?mm 80 rue de la montagne

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

Fax: (450) 473-5207

Instrumentation

Saint.Laurent..

- Email; inst.st-l t@videotron,
Certified 150 17025 A ORI wllan L mail: inst.st-laurent@videotron.ca
CLAS 2010-02 T Wase

CE-EM-015/2 2022-05-11

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
Intemnational 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
accrediled laboratories.

Marco Miron - Technicien

5F09101 Version 1

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



Y Instrumentation

ainteLaurent..

Certified ISO 17025

SCC Accrechied
@
mcm LAB
rerrrrrrrreT Aocradite CON -
CLAS 2010-02 CRGGE] '

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

: 1EN % _ CALIBRATION SF

Company: Services Polytests Inc Service Proaeﬂe: 4IN8101

Address: 695 B rue Gaudetle Required Accuracy: +\-2°C
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) |365

B

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:

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.

5F09101 Version 1

Page 1of 3



| n

rumentation

t-Laurentm

Certified ISO 17025

AIC CNIC

[
CLAS 2010-02

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6169

Fay: (450) 473-5207

Email: insl.st-laurent@vidaotron.ca

Entry Source

After Calib
Value

Accuracy

Uncertainty

Conformity

Comment

_-190.0°C |
Compliant

-190.0°C|

lnput#1TypeK

_-e0o°c|  o00°

_#-20°c|

He0d L

Compliant

Inputi#i TypeK

+-2.0°C +/-0.3°C

750.0 °C

Compliant

~7500°C|
lnput#1TypeK

L 1s00°c]  ooe

_7500°C|

100.0°C|[

1000°C|

_foo.o°c|  00°

_t000°c]

#-20°C|  +-03°C

Compliant lnDut#z TypeK

___________ 1000°C[ 1000°c|  o00°c|]  oo°c|]  t000°c|  #-20°C|  +-03°C
Compliant ]nput#a TypeK

_____________ 1000°C| 1000°c] 1000°c] oo°c]  to00°c]  n-20°c|  +-03°C
Compliant Input#4 TypeK

~100.0°C
Compliant

100.0 °C
Input#STypeK

100.0 °C

100.0 °C

+-2.0°C +/- 0.3 °C

100.0 °C

Compliant

1000°C|

K nput#GTvpeK

_to00<c|

1000°C] -2

#-20°c|  +-03°C

100.0 °C

Compliant

Input#7 TypeK

100.0 °C

100.0 °C

+H-2.0°C +/- 0.3 °C

100.0 °C

Compliant

1000°C|
Input#BTypeK

dooocc| o

. dooocc|

A-20°C]  +-03°C

100.0 °C

Compliant

100.0°Cc|
Input#STypeK

aeoocc] o

_tooocc|

A-20°C|  +-03°C

.. Joo.0°C
Compllant

100.0 °C

100.0 °C

100.0 °C

+H-2.0°C +/-0.2°C

100.0 °C

Compliant

Input#11Typel

+0.1 °C|

R

#-20°C|  +-02°C|

~_10.0°C|
Complaant

1000°C|
Input#‘1 2Typed

S

1wo01°c]

#-20°C|  +-02°C

100.0 °C

Compliant

100.0 °C
Input#13 Typed

R

to0a°cl

#-20°C|  +-02°C]

~ 100.0°C|
Compliant

1000°C|
Input#14TypeJ

_toozec]|

5AU7300.52 IR

1002°C|

A-20°C|  +-02°C]

100.0 °C

Compliant

100.0 °C
Input#15 Typed

100.1 °C

100.1 °C

100.0 °C

Compliant

100.0 °C
Input#16Typed

100.0 °C

Compliant

100.0°C|
|nput#1 TTyped

to2ec|

v02°Cc]

1002°c] -

A-20°C|  +-02°C

1000°C|

Compllant

1000°c|
Input#18TypeJ

1002°ec|

+02°C|

1002°C]

A-20°C|[  #-02°C

Copyright of this certificate belongs to Inst. St-Laurent Ine. and must be reproduced In full, unless a writlen permissicn of Inst. St-Laurent Inc.

Version 1

Page 2 of 3



sccmanuu | 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
f Saint.Laurent..
Certified ISO 17025 MG -CiC
CLAS 2010-02 R

CALIBRATION CERTIFICATE

After Calib

Given Value

Entry Source Actual Value | Deviation Error o A Accuracy Uncertainty
Conformity Comment
_____________ 1000°c| [M000°c|  too2*c|  s02:c|  o02°c|  #-20°C[  +-02°C
Compliant lnput#19TypeJ
_____________ 1000°c|  1000°ec|  toore|  soacc|  do0tcc]  s-20°c]  +-02°C
Compliant Input#ZOTypeJ
__________ 12000mA|  12.000mA[  12000mA|  0000mA]  12000mA|  +-0100mAl  1.00mA
Compliant Input#21
__________ 12000mAl  12.000mA]  12000mA[  0000mA]  12000mA]  #-0100mA[  1.00mA
Compliant Inputﬂ22
Environmental Conditions: Temperature: 21 °C Humidity: 42 %RH
Comments: Test avec EM-147

Calibration Date: . 2022-05-11
Next Calibration: 2023-05-11 Compliant: X X
Certificate Date: 2022-05-11 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 1ISO 17025 :2017 and the standards used to perform the calibration is traceable to NRC and / or NIST.

m 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
acceplance rule against ILAC GB standard and test tolerance limits are based on customer specifications, unless otherwise specified.

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

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

® The date format used in this cerlificate is: YYYY-MM-DD.

A nant Service Calibration Laboratory (ASCL) of the National Research Council of - N
Ganada (MRC) has assessed and certified calibration laboratory's ability and traceability to the ] J
International System of Units (Sl) 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: # B69. ASCL and SCC doss not guarantee the accuracy of individual calibrations by
accredited laboratories. Marco Miron - Technicien

/7 —zoZz T

5F09101 Version 1

Copyright of this certificate belongs to Inst. St-Laurant Inc. and must ba reproduced In full, unless a writtan permission of Inst, St-Laurent Ine.
Page 3of 3



Calibration Certificate 1D

CAD123-007-042022-ACC M ETTL E R TO L E D O
Mettler-Toledo Inc.

Service Division

1900 Polaris Parkway

Columbus, OH 43240
1-800-METTLER

Accuracy Calibration Certificate

Customer
Company: Servicss Polytests
Address: 695-B Rue Gaudelte R
City: Saint-Jean-Sur-Richelieu Contact: Danick Power
2ip / Postal: J3B 757 Order Number: 0332427627
State / Province: Quebec

Weighing Device

Manufacturer: Ohaus Instrument Type: Weighing Instrument
Model: AR2140 Asset Number: EM-051

Serial No.: 832801 ... Terminal Model: B
Building: Terminal Serial No.: N/A

Elpt @0 ! DR e 5 . Temminal Asset No.: NA "

Room: Alternate Asset No.: N/A

Procedure
Callbration Guideline: EURAMET cg-18v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: 30260953

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensilivity/span of the weighing instrument was adjusted before As Left calibration with an external weight. As Left 350

As Found Calibration Date: 20-04-2022 Service Technician:
As Left Calibration Date: 20-04-2022 i
Issue Date: 20-04-2022 Kamel Mohand Kaci
Next Calibration Date: 31-10-2022
Software Version: 1.23.0.289 ©METTLER TOLEDOD Page 1 of 4
Report Version: 2.16.13 This is an original document and may nol be panially reproduced without the

written permission of the issuing calibration laboratory.



Calibration Certlficate 1D
CA0123-007-042022-ACC

METTLER TOLEDO Service

Measurement Results

Repeatability
Test Load: 100 g
[ As Found As Left 2 As Found
1 100.0000 g 100.0000 g ¢ AsLeft 1 (Test Point)
et = - .
s 100.0001g 100.0000g |
4 100.0000 g 100.0000 g
IIIIIIIIIII 5 100.0001 ¢ ... 100.0001g :
6 10000009 | 100.0000g |
''''''''' T  99.0999g 100.0000 g
8 100.0000 g 100.0001 g
g 99.9999 g 100.0001 g
10 1000000g | 1000001g |
0.00007 g 0.00005 g

Eccentricity

The "d" in the graph represents the readability of the rangefinterval 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

Position As Found 314 34
i 0.0000 g oo A 0d 0d 0Od 0d
2 0.0000 g 0.0000 g
3 0.0000 g 0.0000 g [ C} f\’ 1)
_ 4 _ - 0.0000 g 0.0000 g T
5 0.0000 g 0.0000 g 0d 0d 0d 0d
215 2|5
Maximum
Deviation 0.08009 0.0000.0 As Found As Left
. The "d" in the graph represents the readahility of the rangefinterval in which
the test was performed.
Error of Indication

As Found

I Reference Value Indication ! Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000g © 0.0000g 046mg 2
2 | 50.0000 g 50.0001 g 0.0001 g 0.28 mg 2
3 100.0000 g 100.0000 g 0.0000 g 0.46 mg 2
4 150.0000 g 149.9996 g -0.0004 g 0.68 mg 2
5 200.0001 g 200.0007 g 0.0006 g 0.84 mg 2 |
Softwara Version: 1.23.0,299 ®METTLER TOLEDO Page 2 of 4

Report Version: 2,16.13

This is an original document and may not be partially reproduced without the
wrilten permission of the issuing calibration laboratory.



Calibration Certificate ID
CA0123-007-042022-ACC

METTLER TOLEDO Service

Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.12mg 2
2 50.0000 g 50.0000 g 0.0000g 0.17 mg 2
3 100.0000 g 100.0000 g 0.0000 g 0.24 mg 2
4 1_50.0000 g - 150.0000 g _ 0.0000 g 0.33 mg 2
5 | 20000019 2000001 g 00000 g 03smg | 2
e e S S s e o e
<} AsFound
154
T # & o i ¢ As Left
=]
E . 4 }
"E‘ 05 2 . :'/,:""l
2 i ’,-*’
1 { ______ i T e E ] P For improved legibility of the graphics
E | i T 1 only increasing measurement points
‘s i b are shown and measurement poinls
E 0.5 ¥ 5 close to zero are not displayed.
1.5
] 50 100 150 200

Callbration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
covarage factor k — which can be larger than 2 according to 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.

Measurement Uncertainty of the Weighing Instrument in Use

Stated s 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:

Linearization of Uncertainty Equation

As Found

Uy =0.17 mg + 0.0178 mglg * R Uy =0.13mg + 0.00719 mgfg - R

14 o00dia

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,

Absoluts and Relative Measurement Uncertainty in Use for \__!arlol._ls Net Indications (Examples)

Net Indication As Found

0.0210 g 0.17 mg 0.81% i 013mg
0.2100 g 0.17 mg 0.083% |  013mg
2.1000 g 0.21 mg Oﬁbég% ..... i “G:IS_mg
S — 21600U0wgw R ko 1 e T
............................ P - gl - ng i 00019% s (M) = mg sty
Software Verslion: 1.23.0,209 ®METTLER TOLEDO Page 3 of 4

Report Version: 2.16.13

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

wrilten permission of the issuing calibration labaralory.



et e L | METTLER TOLEDO Service

g : .
5 5
P 2
3 5
g @
00001 .05 001 ot 1 10 g 1000
Weighing Range [%] Reading [g]
As Found As Left
Test Equipment

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

Weight Set 1: OIML E2

Weight Set No.: 80  Dateof Issue: 15-02-2022
Certificate Number: 220554739-1 Calibration Due Date: 28-02-2023
Remarks

This document is issued to record completion of the work performed by METTLER TOLEDO on the subject device in accordance with
agreed standards. It does not guarantee the continued performance of the subject device. Any measurements recorded are based on the
subject device's performance at a given time as tested by METTLER TOLEDO and, except where explicitly stated otherwise, do not
express an opinion as to the sufficiency of any customer designed procedures used to test the device. This document is not a warranty,
either implied or express. METTLER TOLEDO expressly disclaims any liabilily arising from the use of the information in this document
for any purpose other than as specified herein,

Software Version: 1.23,0.299 ®METTLER TOLEDO Page 4 of 4
Report Version: 2,16.13 This is an original document and may net be partially reproduced without the

wiritlen pemmission of the issuing calibration laboratory.



dodion et el METTLER TOLEDO Service

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 V4 v

Repeatability

v v
Eccentricity v v
Error of Indication v v

Measurement Results
Repeatability
Test Load: 100 g
As Found _
1 100.0000 g ' 100.0000 g
2 99.9989 g 100.0000 g
: | — =
o e
5 100.0001 g 100.0001 g
6 100.0000 g 100.0000 g
7 99.9999 g 100.0000 g
8 ©1000000g | 1000001g
; T
10 10000019 |
Daico 0.00007 g 0.00005 g
Tolerance |  0.00 v ooto2g |

Software Version: 1.23.0.299

©METTLER TOLEDO Page 1 of 2
Report Version: 2.16.13

This is an original document and may nol be partially reproduced withoul the
written permission of the Issuing calibration laboratory,



Attachment to Calibration Certificate:
CAD123-007-042022-ACC

Custom Tolerance Assessment

METTLER TOLEDO Service

Eccentricity

Test Load: 100 g

Error of Indication

As Found
1 0.0000 g 0.0000 g
0.0000 g 0.0000 g
0.0000 g 0.0000 g
0.0000 g
000009
Deviation 0.0000 g 0.0000 g
Tolerance 0.0003 g vy 0.0003 g

As Found

Indication

Error of indication

Tolerance

1 0.0000 g 0.0000 g 0.0000 g 0.0002 g «
2 | 50.0000 g 50.0001 g 0.0001 g 0.0002g v
3| 100.0000¢g 100.0000 g 0.0000 g 0.0004 g o
""" E 150.0000 g 148.0096 g -0.0004 g 0.0006 g o
""" 5 200.0001 g 200.0007 g 0.0006 g - 0.0010 g v

Reference Value Eﬁor of Indication Tolerance
1| 00000 0.0000 000009 000029 v
2 50.0000 g 50.0000 g 0.0000 g 000029
3 10000009 | - 100.0000 g 0.0000 g  0.0004g v
4 150.0000 g 15000009 | 0.0000g 0.0006 g v
5 20000019 2000001g " 0.0000g 0.0010 g W
Softwara Versian: 1.23.0.259 ©METTLER TOLEDO Page 2 of 2

Reporl Version: 2,16.13

This iz an original documant and may not be partially reproduced without the

written permission of the issuing calibration laboratory,



ACCREDITATION

® f‘wl"
TRANSCAT 6% iy
T ¥ kL

EAMBSATOT AT ). e MEEME  SCe Scope Number 668

“Trust in every measure

CALIBRATION CERTIFICATE 000 Chemin e 8 € widgparson.ca. 1.866.990.5066.

[ Client: | Polytests ' | Certificate Number: | 157-77C603-223 ,
| Address : 3 695 B rue Gaudette . Calibration date : 04-03-2022 i
5  Saint-Jean-sur-Richelieu, QC |

1 J3B7ST !

Technician: W % } ,@M
Coutu, Daniel % 3 P

David Llorens, Quality Manager

SERVICE DESCRIPTION:

Masses description : ! ASTMEB17 Date alﬁp}oved: - | 04-03-2022

| Precision class : { ASTM 8 Next Calibration : 04-03-2027

| Density : | 7.95g/cm?® | CCN accreditation # : 668

Identification (if unique) : | EM-080 & i CLAS Certification#: | 2010-01
Testcondltlons , femp 7 2105 i Pressure1€)23 Humldaty Gos
NOTES:

| For weight calibration, we use the procedure "Comparaison individuelle" PDL-09-MG-001 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:

@0’ Z‘Zp:ge 10f5
ek
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TRANSUAT
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Trust in every measure

CALIBRATION CERTIFICATE

SNy,
A,

& ACCREDITATION

N
180 17026

b ; il

7N pre.ome SCC Scope Number 668

9900 Chemin de |la Cole-de-Liesse, Montréal, QC H8T 1A1

www.dispersion.ca 1.866.390.5066
 Client: | Polytests ' Certificate Number : | 157-77C603-223
Address : { 695 B rue Gaudette | CCN Accreditation # : | 668
i Saint-Jean-sur-Richelleu, QC | CLAS Certification # : | 2010-01 :
’ J3B7S7 | Precision class : | ASTM & !
' Calibration date : | 04-03-2022 j
Mass = % 2kg | Follow-update: 04-03-2027 1
CALIBRATION RESULTS, CONVENTIONAL MASS:
| Nominal Mass F Slaria\l.?f‘i ; Inve.r.:l;r.y.# . i COI‘IV.Bn.ﬁ.;]I.‘rEﬂ mass E.Conventionai mass ] fnleréncet(mg) Unceﬂaintit;st (mé) i
s S RN, 1.0 L, S T S
2kg | EM-090 | 2.0001384 kg ! | 200 mg | 2.0mg i
| 1
|
_§ ;-
i 4 ¥ i il
{ i : ! !
! : i i
H H H i
i i i
| z
: ! i
] ] ] ]
| z_
| | 2
| i
| |

page 2 of 5



My,
® _{.\\H\._Z_Y,,}‘ ACCREDITATION
: . ISO 17028

: 3 : ™
e MIARALY o MEEME 5ee Scope Number 668

Trust in every measure

CALIBRATION CERTIFICATE e do-Lisss, Miial OO HAT 14

"Client: | Polylests | certificate Number: ' 157-77C603-223 2
Address : | 695 B rue Gaudett CCN Accreditation # : . 668
| f Saint-Jean-sur-Richelieu, QC - CLAS Certification# : 2010-01 |
. J3BTSY . Precision class : : ABTM 6 |
| i ; Calibration date : | 04-03-2022
(Mass:  |2kg - _ | Followupdate: | 04032027
CALIBRATION RESULTS, CORRECTIONS:
'\ Nominal Mass | Serial # { Inventory # | Conventional mass ¢ Conventional mass | Tolerance £ (mg) | Uncertainties + (mg) :
i ; | Corrections i Corrections ! i §
v s R B ... jafteradustment =~ 1. R P |
| 2kg f' | EM-090 | 1384 mg ! | 200 mg | 20mg |
£ ; i | {
] i | ; i i
| |
; 'g | |
; %
{ |
i i
i ; § i
| ] i
i ;
H H
| |
|
i
* %3
1 3 £
i H § i
{ {

PRSI | 1

page 3of 5



s@’h ACCREDITATION
JlacwRA IS0 17028
N F ™

S S 111 i COME  $eC Scope Number 668

Trust in gvery measure - L :
CALI BRATI ON CERTI Fl CATE 9900 Chemin dela Cota de-Liesse, Montréal, QC HBT 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

>1kgtobkg 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. 111g,d =1 g

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 g

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

Our balances are petiodically vetified, according to our PDL-11-MG-001 control procedtire.

UNCERTAINTIES:
The following uncertainties exist :

Uncertainty associated with the weighting process.
Uncertainty associated with air density.
Uncertainty associated with the measurement standard.

Co T

Uncertainty associated with the densify of the mass being calibrated.

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, 1895 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
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CALIBRATION CERTIFICATE 5900 Chemin de °£::w":.:;2§;n”;“‘f?aés€§g*éﬂloé‘é‘

USED REFERENCES

Item | Serial# | Manuiacturer | Calibrationdate | Due date
| 300g Labo | 96-0886-50-2 E Denver Instrument Company I 01-10-2020 E 31-03-2022
' 1kg-1mg Labo MT-01 " Mettler Toledo 01-10-2020 = 31-03-2022
2kg Labo 96-0888-50-3 Denver Instrument Company i 01-10-2020 g 31-03-2022 c
1kg Labo 96-088850-1 Denver Instrument Company | 01102020 | 31-03-2022
' 5kg Labo | 129099 | Mettler Toledo | 01-10-2020 | 31032022
' 10kg Labo DI000G991 Dispersion 23.03-2021 |  31-03-2022 |
| 20kg Labo ' 89976 | Mettler Toledo | 08-10-2021 | 31102022 |
. 1 mg-10kg | 4000028011 Troemner 15-10-2021 31-10-2022 {
(2 labo  [129098 |MetlerToledo | 002020 | 31032022 |
ENVIRONMENTAL CONDITIONS
Item 5 Serlal# | Manufacturer | Calibration date % Due date !
THEOOH (07080 | ConolCompany | ooz | avoaz0z

page 5 of &



Calibration Certificate ID
CA0206-112-122021-ACC-USI

S, Accredited by the American Assoclation

~ for Laboratory Accreditation (A2LA)

-

Mettler-Toledo Inc. £

L

Service Division ]
1900 Polaris Parkway ’;{P’,}\‘\‘;\ A CCREBTYED] CALIBRATION CERT #1902.01
Columbus, OH 43240 ISO 17025 Registered
1-800-METTLER ANSI/NCSL Z540-1 Accredited
[ ] ] L
Accuracy Calibration Certificate
Customer
Company: _Services Polytests
Address: 695-B Rue Gaudette
City: Saint-Jean-Sur-Richelieu Contact: Danick Pawer
Zip ! Postal: J3B 787
State / Province: Quebes .
Weighing Device
Manufacturer: RICE LAKE Instrument Type: Waeighing Instrument
Model: AXAHP-10K Asset Number: EM-114 EM-137
Serial No.: C18395 Terminal Model: IQ+355
Bullding: N/A Terminal Serial No.! 164851
Floor: N/A Terminal Asset No.: N, SO .
Room: /A

Range Max. Capacity Readability (d)

Procedure
Calibration Guideline: ASTM EB98 - 20
METTLER TOLEDO Work Instruction: 30260053

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.

The calibration was agreed with the user below the maximum capacity of the balance.

| Temperature
As Found Start: 20.0 °C End: 20.0 °C

Environmental conditions have been verified to ensure the accuracy of
the calibration.

As Left Start: 20.0 °C End: 20.0 °C

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

As Found Callbration Date: 20-12-2021 Authorized A2LA Signatory: W %:
o

As Left Callbration Date: 20-12-2021
Issue Date: 20-12-2021 Marc-Andre Chouinard

2o dee zo%!

Softwara Version: 1.23.0.229 ©METTLER TOLEDO Page 1 of 5
Report Version: 2.16.5 This is an original document and may not be partially reproduced without the

written permiission of the issuing calibration laboratory,



Calibration Certificate ID
CA0206-112-122021-ACC-USI

METTLER TOLEDO Service

Measurement Results

Repeatability
Test Load: 70 kg
I As Found ! As Left £ As Found
1 7010kg 70.00 kg AslLeft 1 (:;*:‘ i
2 70.10 kg 70.00 kg e ey
3 70.10 kg 70.00 kg i e e "
4 70.10 kg 70.00 kg VA e e
5 70.10 kg 70.00 kg A 7 N LA
i W P N 3
6 70.10 kg 70.00 kg [ I 7 ke N X s 3
IE— £ / / y. ~ N\ \
i & e
............... =2 i { \T‘j,éb t"\ LR \ \
Scend 0.000 kg 0.000 kg ( ! 2 J | ]
1 !i }-’ - oA
L\ ey )]
Lo NN Y A /
A ; N 5 b S G /\“\./ _‘!! /
AN T A A L
8 N N . P
Y H\\ ke _. .|._ AP
SN, 2 i P P
s ‘ " i
4
The "d" in the graph represents the readability of the rangefinterval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
fram the mean value.
Eccentricity
Test Load: 50 kg
Position i As Found As Laft 3 4 3 4
1 50.05 kg 50.00 kg 0d od o0d 0d
2 50.05 kg 50.00 kg
3 50.05 kg 50.00 kg { {‘) o {}} .
4 50.05 kg 50.00 kg
5 50.05 kg 50.00 kg 0d 0d 0d 0d
2 5 2 5
Maximum
Deviation 0.00 % 00k As Found As Left
Tha "d" in the graph represents lhe readability of the rangefinterval in which
the test was performed.
Softwara Version: 1.23.0.229 ©METTLER TOLEDO Page 2 of 5

Report Version: 2.16.5

This Is an original document and may not be parially reproduced without the

written permission of the issuing calibration |labaratory,



Calibration Cerlificate ID

CA0206-112-122021-ACC-UsI|

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value Indication Error of Indication Expanded Uncertainty k

1 Okg 0.00 kg D.DD__kg 0.029 kg 2
2 30kg 30.05 kg 0.05kg 0.041 kg 2
3 70 kg 70.10 kg 0.10kg 10,041 kg 2
4 100 kg 100.15 kg 0.15 kg 0.042 kg 2
5 150 kg 150.20 kg 0.20 kg 0.043 kg 2
6 100.15 kg 0.15 kg 0.042 kg 2
7 70.10 kg 0.10 kg 0.041 kg 2
re 30 kg © 30.05kg 0.05 kg 0.041 kg 2
9 Okg 0.00 kg 0.00 kg 1 0.029 kg 2

As Left

Reference Value Indication Emror of Indication Expanded Uncertainty : k
1 Okg 0.00 kg 0.00 kg 0.029 kg 2
2 30 kg 30.00 kg 0,00 kg 0.041 kg 2
3 70 kg 70.00 kg 0.00 kg 0.041 kg 2
4 100 kg 100.00 kg 0.00 kg 0.042 kg 2
5 150 kg 150.00 kg O.QIJ kg 0.043 kg 2
6 100 kg 100.00 kg 0.00 kg 0.042 kg 2
7 70 kg 70.00 kg 0.00 kg 0.041 kg 2
8 30 kg 30.00 kg 0.00 kg 0.041 kg 2
9 Okg 0.00kg 0.00kg S020kg 2
04— i
|
02 o S
zﬂ [ —-,P___..w‘\rn--
1 ST e
; oy £
g o - e ! ! l |-
2 : ) I ! 1
2
g
w |
2 o
0.4 .
0 30 70 00 150

Calibration Points [kg)

For improved legibility of the graphics
only increasing measuremsnt poinis
are shown and measurement points
close to zero are not displayed.

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 EB98 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.

Software Version: 1.23.0.229

Report Version: 2.16.5

© METTLER TOLEDO

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

wrillen permission of the issuing calibration laboratory,

Page 3 of 5




e e METTLER TOLEDO Service

Test Equipment

All weights used for metrological tesling are traceable to national or intemational standards. The weights were calibrated and certified by
an accredited calibration laboratory.
Weight Set 1: OIML M1

Weight Set No.: 92294 Date of Issue: 23-09-2021
Certificate Number: M21-0283 Calibration Due Date: 23-09-2022

Weight Set 2: OIML M1

Weight Set No.: T-100 Date of Issue: 12-05-2021
Cerlificate Number: 1412861 Calibration Due Date: 12-05-2022
Remarks
NiA
End of Accredited Section

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

Software Version: 1,23.0.229 @ METTLER TOLEDD Page 4 of 5
Report Version: 2.16.5 This is an original document and may not be pariially reproduced wilhout the
wrilten permission of tha issuing calibration laboratory.



Calibration Certificate ID
CAD206-112-122021-ACC-USI

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:

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

Linearization of Uncertainty Equation

As Found

Ur=41g+1.66gkg-R

10.0-10%/K

20K

As Left

Ui=41g+0.0938g/kg - 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.

Net Indication

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

As Found

As Left

Report Varsion: 2.16.5

This is an original document and may not be partially reproduced withoul the
wrilten permission of the issuing calibration laberalory,

1.50 kg 0.043 kg 2.9% 0.041 kg 2.7%
15.00 kg 0.066 kg 0.44% _ _ 0042 kg 0.28% -
30.00 kg 0.091 kg - _Q._BO% 0.044 kg 0.16%
75.00 kg 0.17 kg_ 0.22% 0.048 kg 0.064%
150.00 kg _ 0.29 kg 0.19% 0.055 kg 0.037%
st 100
£ o 7
g ‘‘‘‘‘ T B g n 5
L B e “: §
g o T g &t \ S— - anrn - el
I T ] o, ST 24
g . g z" \
F 1 T —— (4]
25 i) 75 100 0.1 i 10 100 1009
Weighing Range [%)] Reaading [kg]
As Found As Left
Software Version: 1,23.0.229 © METTLER TOLEDO Page 5 of 5




CROIT2 12 A METTLER TOLEDO Service

Handbook 44 Tolerance Assessment

Handbook 44 Tolerance Assessment(Maintenance)

Assessment done without considering measurement uncertainty.
The measurements from the attached calibration certificate were assessed against the Tolerances defined by NIST Handbook 44,
The range of measurements for both Eccentricity and Repeatability (if performed) tests is assessed against Maintenance Tolerances.

As Found As Left
x « ' =Passed
Overall % =Falled
Weighing Device
_' Max. Capacity Readability (d) | Verification Scale Interval (e) % Class
i 1 400 kg 0.05 kg 0.05 kg I
o T S i Tolerances according to NIST Handbook 44
E Test Load |
PO T — e | Tolerance
¥ oSmmi From | To |
: N o] r” ; 1 | 000k 0.00 kg 0.0125 kg
§ i iz i TS
i R T I T | 0.05kg 25.00 kg 0.05 kg
5 : | _26.05kg | 100.00kg | L -
. | 100.05kg | 150.00 kg 0.15 kg
5 £} As Found
e e e —
Labrabon Poinls [kg) ’AS Left
— Tolerance

Eccentricity and Repeatability

As Found K As Left

Test Test Load Tolerance

Max. Errar / Range Result Max. Error / Range | Resuit

] Eccentricity (Max. Error) 5ﬂkg 0.1 kg 0.05 kg v g 0.00 kg W
| Eccentricity (Range) 50kg 0.1kg ' 0.00 kg v 0.00 kg v
rllgé;ﬁeatabilily (Max. Error) 70 kg 0.1 kg 0.10 kg o 0.00 kg \( _____
| Repeatabilty (Range) 70kg 010kg | 0.00 kg v 0.00 kg v

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 Tolerance _— R
Error of Indication _ _ Error of Indication Result

O kg 0.05 kg 0.00 kg v g 0.00 kg v
30 kg 0.10 kg 0.05 kg e 0.00 kg v .
a 70 kg 0.10 kg 0.10 kg v 0.00 kg M‘/ ____________
4 100 kg 0.10 kg 0.15 kg X 0.00 kg v
7] 150 kg 0.15 kg 0.20 kg x 0.00 kg \f
6 100 kg 0.10 kg 0.15 kg 4 0.00 kg v
""" 3 70kg 0.10 kg 0.10 kg v 0.00 kg <
8 30 kg 0.10 kg 0.05 kg v 0.00 kg W
9 Okg 0.05 kg 0.00 kg Vv 0.00 kg vy
Software Version; 1.23.0.229 © METTLER TOLEDO _ Page 1 of 1
Report Version: 2,165 This Is an original document and may not ba partially reproduced without the

wrillen permission of the issuing calibration laboratery.



Instrumentation

SainteLaurent..

Certified 1ISO 17025

f-rrn*;‘rﬁ-h—n Arcradite CON
CLAS 2010-02 L .

CALIBRATION CERTIFICATE

B0 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

22-05-10

BT

Company: Services Polytests Inc Service Procedure: 4IN9106
Address: 695 B rue Gaudette Required Accuracy: +\- 1"Hg
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) |365

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

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



. m.iwecheu ¥ 80 rue de la montagne
Instrumentation @. e
ainteLaurent.. ) B e

Certified 1SO 17025 MIC-ChRC 7. Email: inst.st-laurent@videotron.ca

rTYTTvTiTTTTl ™
CLAS 2010-02

TN'BED

[CERTIFICATE#

LT e s e e CALIBRATIONRESULIS B
Entry Source Given Value Actual Value | Deviation Error After Calib
Value
Conformity Comment
_____________ 0.00"Hg|  [0.00"Hg|  000'Hg|  000'Hg|  000'Hg|  +-1'Hg[  1"Hg
Compliant | Verification of the indicator
__750"Hg|  -750"Hg|  -764"Hg| 014 "Hg| -784"Ha| A1Hel 1"Hg
Compliant | Verification of the indicator
_-1500"Hg|  -1500'Hg|  -1524"Hg| -024"Hg| -1524"Hg| #-1'Hg| 1"Hg
Compliant | Verification of the indicator
__________ 2250"Ha|  -2250"Ha|  -2290°Hg|  -040"Hg|  -2290"Hg|  #-1'Hg|  1'Hg
Compliant | Verification of the indicator
__________ -28.00 "Hg 2800"Hg|  -2851"Hg|  -061"Hg]  -2851"Hg[  #-1'Hg|  1'Hg

Compliant Venﬂcancn 6f -the indi;::ator

_000"Hg| 10.0000Vv.DC.| 10.0778v.DC.| +0.0778Vv.DC.| 100778 v.DC.| #-05vDC.|  05V.DC.
Compliant | Verification of the analogic output

__-750"Hg| 8.000ov.DC.| 80447vDC.| +0.0447vDC.| 80447v.DC.| #-05vDC|  05VDC.
Compliant | Verification of the analogic output
-15.00 "Hg 6.0000 V.DC. 6.0069 V.DC. +0.0069 V.DC. 6.0069 V.[JC.J +-0.5V.DC. 0.5V.DC.

Compliant | Verification of the analogic output
22,50 'Ho| 4.0000v.DC.[ 30506 v.DC.| -0.0404v.DC.| 3eseev.oc.|  w-osvoc.|  osvoc.

Compliant _\)ériﬁééﬁon of the analogic output
2800 'Ha| 25333v.0C.| 24444v.DC.| -0.0889v.DC.[ 24444vpc.| w-0svoc.|  05v.DC

Compliant \L"ériﬁ&:aﬁoh of the analogic output

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

Comments:

| CALIBRATION DATE/ISSUANCE OF CERTIFICATE |

Calibration Date: ~ |2022-05-10

Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: | 2022-05-10 wNon 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 traczable to NRC and / or NIST.

r Reported uncertainties represent a 95 % of confidence level assuming a normal distribulion 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
acceplance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

1 The results presented in this certificate relate only to objects subject ta callbration,

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

u 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 cerlifled calibration laboratory’s ahility and traceability to the .
International System of Units (S1) or to standards acceptable according lo ASCL. This

calibration certificate is issued in accordance with the terms of ASCL certification and
accredilation 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, Marca Miron - Technicien

K/@on 1

Prge 2.of 2
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Copyright of this certificate balangs 1o Inst. St-Laurant Ine. and must be reproduced in full, unless a written permission of Insl. St-Lauren: Inc.



Instrumentation

Saint.Laurent.

Services

Certified I1SO 17025

MG CANIC
MTTITTITTITT
CLAS 2010-02

LaB
Acmiedié OCN. |
e e

BO rue de la monlagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Email: Inst.st-laurent@videotron.ca

raiom o

Polytests Inc

Service Procedure:

4IN9106

Calibration Frequency:(days)

Company:
Address: 695 B rue Gaudette Required Accuracy: +- 1"Hg
St-Jean-sur-Richelieu, Québec, J3B 787 365

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

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

Copyright of this cerlificate belongs lo Inst, St-Laurent Inc. and must be reproduced in full, unless a wiilten parmission of Inst. St-Laurent Inc.

5F09106 Version 1

Fage 1 of 2




SCC Acgirsind 7] 80 rue de la montagne

St-Joseph du lac
o\ (Québec), JON 1M0
’ Phone: (450) 473-6169
Fax: (450) 473-5207
Email: Inst.st-laurent@videotron.ca

Instrumentation

' SainteLaurent..

Certified ISO 17025 MIC-Chal
rrrrrrrres)
CLAS 2010-02

Entry Source After Calib
Value
Conformity
_____________ 0.00 "Hg_ . 000'Hg|  000"Mg|  4-*Hg[  1'Hg
Compliant
_-T50'Hg|  -7.50°Hg|  -7.52"Hg|  -002'Hg| -752"Hg| #1'Hg| 1'Hg
Compliant
-1500"Hg|  -15.00"Hg|  -15.08"Hg|  -003'Hg| -15.03"Hg| +1'Hg| 1"Hg
Compliant
__________ -22.50 "Hg |  006'Hg|  -2256"Hg|  #-1'Ha|  1'Hg
Compliant | Verification of the indicator
__________ -28.00 "Hg | 2800°Hg|  -2811°'Ha|  -011'Mg]  -2841"Hg|  +-1Hg|  1'Hg]

Compliant | Verification of the indicator

0.00"Ha| 10.0000v.DC.| 10.0236v.DC.| +0.0236v.DC.| 100286v.DC.| +-05vDC.|  05V.DC.

Compliant _Ve_riﬁéat_inn of the analogic output
-7.50"Hg [ 8.0000V.DC.| 8.0275V.DC.| +0.0275V.DC.|  8.0275V.DC.|  +-0.5V.DC. 0.5 V.DC.

"“C_om_pliant Verification of the analogic output
-1500"Hg|  6.0000v.DC.| 6.0185v.DC.[ +0.0185V.DC.| 6.0185V.DC.[ #-05VDC.[  05V.DC.|

Compliant | Verification of the analogic output

__________ 2250"Ha | 40000v.DC.| _4.0002v.DC.| +00002v.DC|  40002vDC|  #-05VvDC[  05V.DC.

Compliant | Verification of the analogic output
-28.00 "Hg 2.5333 V.DC. 2.5160 V.DC. -0,.0173 V.DC, 2.5160 V.DC. +- 0.5 V.DC. 0.5Vv.DC.

Compliant | Verification of the analogic output

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

Comments:

Before After

Next Calibration: 2023-05-10 Compliant: X X

Certificate Date: 2022-05-10 Non Compliant:

o [nstrumentation St. Laurent Ine. 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 fraceable to NRC and / or NIST.

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

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

a 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.

Assessmenl 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 L -

calibration certificale is issued in accordance with the lerms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 889, ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboralories, Mareo Miran - Techniclen

Version 1

WZ&Z@% 20f2

Copyright of this certificate belongs to Inst. St-Laurent Ine. and must be reproduced In full, unlsss a written parmission of Inst. St-Laurent Inc,
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HAGNRA ™

AP DS ) K77 MEEMS  sCC Scope Number 668
Trust in every measure

CALIBRATION CERTIFICATE 900 e €8 8 v doparsonca. 1.866.980.6086.

6

| Client: | Polytests ~ Certificate Number: | 157-77C603-221
' Address: | 695 B rue Gaudette ' Calibration date : | 04-03-2022 !
' Saint-Jean-sur-Richelieu, QC 5
| J3B7s7

Technician: W f
Coutu, Daniel ) é_: ;"’Za i

David Llorens, Quality Manager

SERVICE DESCRIPTION:

| Masses description: | ASTME617 | Date approved : | 04-08-2022 %
! Precision class : | ASTM 1 . Next Calibration : | 04-03-2027 !
| Density : : 7.95g/cm? | CCN accreditation #: | 668

cumneston truneves: | AIRIS e | s commomions: il

T estcondmons .M Temp"C 2105 kPaPressure 1023 S g . 494

NOTES:

' For weight calibration, we use the procedure "Comparaison individuelle" PDL-09-MG-001 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

WJ B



ey %
® :‘.Qb‘\..:%;z;: ACCREDITATION
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AL R [OSENE  SCC Scope Number 668
Trust in every measure o N

CALIBRATION CERTIFICATE i oporsinca 1.608300,8008

| Client : f Pélyles"lé

| Certificate Number : | 157-77C603-221

| Address : ; 695 B rue Gaudette | CCN Accreditation # : | 668 {
| Salnt-Jean-sur-Richelieu, QC | CLAS Certification #: | 2010-01 |
| J3B7S7 | Precision class : | ASTM 1
| f ' Calibration date : | 04-03-2022 i
LMass: N geu Mellowpdates B !

CALIBRATION RESULTS, CONVENTIONAL MASS:

Serial # Inventory # i Conventional mass s Conventional mass | Tolerance £ {mg) | Uncertainties + {mg)

' Nominal Mass
| after adjustment i

199.99954 g | 109.99985 g 0.50 mg | 0.10mg

| z |

200g* 1000026013 | EM-129

| |
H i

i § f {
H i 1

I £ i

i £ i

! i | a ! ' |
i | | i
| |
g £ 1

i | ‘ { i |
H 1 £

£ 1 { | i

| i 1

i | i i

' |

i i . | | i

| | ’ | 4 |

| | g

: | ‘. ! 5

AR BIS S S e et e B e LA AL RS |

*Applicable only for adjusted masses  *Falls oulside of the specified class
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CALIBRATION CERTIFICATE el b ol e iy S5
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' Client: | Polytests Certificate Number: 157770603221 .
| Address: | 695B rue Gaudette | CCN Accreditation #: ' 668
| Saint-Jean-sur-Richelieu, QC | CLAS Certification # : | 2010-01

| J3B7S7 Precision class : | ASTM 1
' Calibration date : | 04-03-2022
[Mass: | 200g b s | Followupdate: 04032027

CALIBRATION RESULTS, CORRECTIONS:

| Nominal Mass : Serial # | Inventory # ‘ Conventional mass Conventional mass Tolerance + (mg) § Uncertainties + (mg) i
; | | Corrections ; Carrections | i
. i | . . iﬂ : after adjustment | . s
| 200g* | 1000026013 | EM-129 | 046 mg | -0.14 mg | 0.50 mg | 0.10mg %
| | | |
| ; I i i §
! !5 | |
' : |
| i f !
! ! j
H i ! | 3
. | ,
| | | ! | 1
3 i | §
i
i : i i i | i
{ ] i 5
i i | E
% i i E
| | |
i E | {
| ! . g
} i
| { ; : ! !
| { i
{ i : }
' { i i i
H
| | ! £
! { ! !
| i { i i
§ ‘: ! ; ; i
i 1 | | i

*Applicable only for adjusted masses  *'Falls outside of the specified class
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ST SRS 4137, 7AW MM o oope Number 668
Trust in every measure —_ — i
CALIBRATION CERTIFICATE S o3y Sl e Mt O
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

>100gto2009g: Mettler Toledo AT201 SNR BA1115230146, max. 205 g, d = 0.01 mg

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

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

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

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.

oW =

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 ispersonca 1.666.30.5066

USED REFERENCES

" Item ) r Serial # % Manufacturer - E _ Callbration date E Due date z
 300g Labo | 96-0888-50-2 | Denver Instrument Company | 01-102020 | 31-03-2022 ;
i 1kg-1mg Labo MT-01 Mettler Toledo 01-10-2020 | 31-03-2022

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

1kg Labo 96-088850-1 ' Denver Instrument Company 01-10-2020 ' 31-03-2022 i
. 5kgLabo | 129099 | Mettler Toledo | 01102020 | 31032022
| 10kg Labo DIODDGY91 - Dispersion 23-03-2021 £ 31-03-2022

| 20kg Labo | 69976 | Mettler Toledo | 08102021 | 31-10-2022

' 1 mg-10kg _. 4000028011 | Troemner | 16-10-2021 31-10-2022 |
|Zglabo  [129098 | MetllrToledo | oto2020 | 31032022 |
ENVIRONMENTAL CONDITIONS

ltem . Serial # | Manufacturer | Calibration date |

{THEOO4 1107080 | ConolCompany .. . | ow0s2021 |

page 5 of 5




Instrumentation

Saint-Laurent..

Certified I1SO 17025

(EREE RN T
CLAS 2010-02

©

LAB
Acc60 CON
N*660

T

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1M0

Phone: (450) 473-6160

Fax: ([450) 473-5207

Emall: inst.st-laurent@videotron.ca

Company Services Polytests Inc Service Procedure: 1SL-004
Address: 695 B rue Gaudette Required Accuracy: ++-2°C +\-3%RH
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) |365
o A R BRI ISTRUMENT SPECIFICATION
Instrument Type: Hygrometer Input Type: Temp/%RH
Manufacturer: Fluke Output Type: Digitale
Model #: 971 Measurement Type: | Temp/Humidity
Serial #: 10610850 Range: 5-85%RH -20a60°C
Location: N.A. Version:

: _ CALIBRATORS SPECIFICATION it
Calibrator: Hygrometre 485B-1/RPM Certification #: 2022001936
Serlal #: 035V4V Certification Date: 2022-03-11
Certified by: Alpha Controls Next Certification: 2023-03-11
Comments:

Version 1

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

Page 1of 2




Mﬁ’.’;‘”“.‘;‘;’ 80 rue de la montagne
St-Joseph du lac

|

|

| (Québec), JON 1MD

‘ Phone: (450) 473-6169

| Fax: (450) 473-5207 !
|

Email: inst.st-laurent@videotron.ca

mentation

eLaurent..

Certified ISO 17025 MG ChrilC
T
CLAS 2010-02

CALIBRATION CERTIFICATE

i\w#rlivé (#8]
L

™

Entry Source Given Value ActualValue Devlation Error After Calik
Value
Conformity Comment
............ 250%c]  lesorc|  esace| | soqcc]  fesace|  we20%€]|  4.0°C)
400°c| T s00°c| go3°c| | soae] 403°C| #-20°C| 1.0°C

___________ 300%RH|  300%RH|  284%RH| ~ 19%RH| 281 %RH|  +-30%RH[ - %RH]
___________ 550%RH|  650%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/ISSUANC \FORMI
Calibration Date: 2022-05-25 f Before After
Next Calibration: 2023-05-25 : Compliant; X X
CertlﬁcateDate [ _ 2022 05_25 ) ] %_No_n C_o!'np_lian_t_:_ ) _ I _

a Instrumentation St. Laurent Inc. Cerify 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 lo 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.

a The declaration of conformity does rot include Instrumentation St-Laurent Inc. uncertainty measurement. Dacision 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,

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

a |tis 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 laboratery's ability and traceability to the
International System of Units (S1) or to standards acceptable according to ASCL. This

calibration certificate is issued in accardance with the terms of ASCL certification and j L f
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation

number; # 669. ASCL and SCC doas not guarantee the accuracy of individual calibrations by
accredited laborataries. Marlin Langlais - Techniclen

Version 1
Copyright of this certificate belongs to Inst. St-Laurant Inc. and must ba reproduced in full, unless a written permission of Inst. St-Lauren: Inc,
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| SOCAcomted 80 rue de la mentagne

Instrumentation G\ Al TR
Phone: (450) 473-616!
Salnt' Laurentm 8 Faxo?&é{?)q%a-szo? 9
Certified ISO 17025 MO ChRIC LABCIZN Email: Inst.st-laurent@videctran,.ca
CLAS 2010-02 B

Company: 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 Qutput Type: Digital
Model #: 2700 Measurement Type: |Temperature
Serial #: 1349443 Range: Divers
Location: N.A. Version:

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

5F09101 Version 1

Copyright of this cerfificale 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



B0 rue de la mantagne

St-Joseph du lac

{Québac), JON 1MO

Phone: (450) 473-6160

Fax: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Instrumentation

Saint.Laurent..

Certified 1ISO 17025 ARC-CNIC
CLAS 2010-02

h*gee

i : i ey ol
Entry Source Actual Value After Calib Aeelirae
Value Y
Conformity Comment
________ EntrySource | GivenValue |  ActualValue|  Deviation|  PostCalib|  Tolerance| Incertitude.

Conformity | Voir Commentaire

......................... AN | ok ooy i USR] O ‘L Nh——
S W———— I— —— | URUURURSRNN| [1 SOV, AU S ——

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

Comments: Data Acquisition system Conforme

Les 2 slot de I'enregistreur ont été vérifie.

Calibration Date: ' 2022-05-11 Before After
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 reguirements of 1ISC 17025 :2017 and the standards used to perform the calibration is traceable to NRC and [ or NIST.

= 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 GB standard and test tolerance limits are based on customer specificalions, unless olherwise specified,

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

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

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

Assessment Service Calibralion Laboratary (ASCL) of the National Research Council of
Canada (NRC) has assessed and cerlified calibration laboratary's ability and traceability to the .
International System of Units (SI) or to standards asceptable 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 t1e accuracy of individual calibrations by =R g — =
accredited laboratories. Marco Miron - Technicien

/@ ZQZ’(?_

Version 1
Copyright of this certificale belongs to Inst. St-Laurent Inc. a1d must be reproduced in full, unless a written permission of Inst. St-Laurent Inc.
Page 2of 2



'_“s_ééﬁgléké; N 80 rue de la montagne
St-Joseph du lac
Instrumentation s, T MO
nt La u re nt Phone: (450) 473-68163
inc. Fax: (450) 473-5207
Certified 150 17025 ARC-ChRC LAB Email: inst.st-laurent@videotron.ca

T Acoiddid CON .
CLAS 2010-02 i

CALIBRATION CERTIFICATE

_ i : ﬁ l;[
Entry Source Given Value Actual Value De\natlon Error Af!‘?;lﬁ:hb Accuracy Uncertainty
Conformity Comment

T G 7 IR T T T T T

Compliant ID No 111 (Filtre 1]en type "T" En Luop avec EM-154
e JTOCF| rocF] o 7e3cF] 7R 7edcF[  [+h40°F[  +-05°F
Compliant ID No 112 (Filtre 2] en type "T" En Loop avec EM-154
_____________ 1400°F]  t400°F]  1397°F[  -03°F]  1307°F[  [+-40°F]  +-04°F
Compliant | ID. No. 113 (Tunnel) en type "J" En Loop avec EM-154
L 880°F| 680°F] 676°F| . .Q4°F[  6T8°F| | A0 ... +-04°F |
Compliant ID. No. 114 (Room) en type "J" En Loop avec EM-154
TTO°F TT0°F) . eeF| .. . DaFl . IE&8Fl 1 RO il Sl
~ Non- Compllanl ID. No. 115 (Analy:zer gaz) en lype "J" En Loop avec EM-154
_________________________________________________ SN STttt AU T (OO | RO o S TR

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

Comments:

Calibration Date: ' 2022-05-11 : Before After
Next Calibration: 2022-11-11 Compliant: X X
Certlfcate Date: 2022 056-11 Non Compliant:

a |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 170125 :2017 and the standards used to perform the calibration Is traceable to NRC and [ or NIST.

o Reported uncertainties represent a 95 % of canfidence 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.

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

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

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

Assessment Service Calibration Laboratary (ASCL) of the National Research Council of
Canada (NRC) has assessed and certified calibration laboratory’s ability and traceability to the ; L 3
International System of Units (S1) or to standards acceptable according to ASCL. This

callbration certificate is issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 668, ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories. Marco Miron - Technicien

0T

’ Version 1
Copyright of this certificate belangs 1o Inst. St-Laurent Inc. and must be reproduced in full, unless a written permission of Inst. St-Laurent Ine.
Page 2 of 2
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\ Instrumentation

Saint-Laurent..

Certified ISO 17025

MNIC-ChIC

e e
CLAS 2010-02

.. 7]

TN'Bes

CALIBRATION CERTIFICATE

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450} 473-6169

Fax: (450) 473-5207

Emall: inst.st-laurent@videotron.ca

4 O

Service Procedure: 4IN9101
Address: 695 B rue Gaudette Required Accuracy: +\- 4.0°F
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) 181

Instrument Type: Recorder Input Type: Temp N

Manufacturer: Keithley Output Type: Digitale

Model #: 7700 Measurement Type: |Temperature

Serial #: 1306774 Range: Divers

Location: NIA Version:
B _ PECIFICATION

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

5F09101 Version 1
Capyright of this certificate belongs to Inst. St-Laurent Inc, and must be reproduced in full, unless a wrillen permission of Inst, St-Laurent Inc,
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80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone; (450) 473-6169

Fai: (450) 473-5207

Email: inst.st-laurent@videotron.ca

Instrumentation

) SaintsLaurent..

Certified ISO 17025

ARG CNIC

FrTrTYTEr T Aooradtn CON-— g,
CLAS 2010-02

B T

e =

Company:

Services Pol

)

ytests In

'ﬂf i _:és’ = o 7
Mat=2
S0

Service Proce

dure:

4IN9101

Address:

695 B rue Gaudette

Required Accuracy:

+-2°C

St-Jean-sur-Richelieu, Québec, J3B 787

Calibration Frequency:(days) 365

TRUMENT SPECIFICATION
Instrument Type: Recorder Input Type:
Manufacturer: Keithley Output Type: Digitale
Model #: 7700 Measurement Type: | Temperature
Serial #: 1306774 Range: Divers
Location: NIA Version:

P s BRATORS SPECIFICATION R
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.

5F09101 Version 1

Page 1 of 3



s'trumentation

nt.Laurent..

Certified ISO 17025

MNIC-ChRC

FTTTTTTTTT T
CLAS 2010-02

NEHT

CALIBRATION CERTIFICATE

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

BRATH

Entry Source

Given Value

Actual Value

Deviation Error

After Calik

Value
Conformity Comment
_A7.000mV|  -17.000mV |  -17.406mV|  -0106mV|  -17106mV]  +-0.500mV | 0.1mV,|
Compliant Input#1
.oooomv| 0.000mv|  -0105mv| - 0105mv| - 0105mV|  +-0500mv| | 0.1mV,
Compliant | Input#1
_____ 20000mv|  20000mv|  19897mv|]  -0103mv]  19897mv| +-0500mv|[  01mV
' Cnﬁh‘iplianl Input# '
__________ 30000mv|  30000mv| ~ 20870mv[  -0130mv|] ~ 29870mv| +-0500mv[  04mVv
Compliant InDul#2
30.000 mV/ J000mv|  20870mv[ 0130mv] 29.870mV|  +-0500mv| 01mV,
"""""" Gompliant | Inputid Non-Conforme. | 1
________ 5000V.0C.|  5000vDC.|  5000v.DC.| oooovDe|  5000vDC | +-0050v.DC.[  0.4vDC
Compliant | Input#4
_30000mV| 30.000mV]  29.647mv|  -0353mv]  29647mV]  +-0080mV[  0imv|
Compliant Inpul#s
~30.000mY 30.000 mV 29642mv| - -0358mV| 29642mV|  +-0050mV| 0.1mv,
Complsant Input#ﬁ -------------------
~100.00 Ohms [ 100.00 Ohms | 101.020hms|  +1.020hms|  101.02Ohms| +/-0.10 Ohms [ +/- 0.051 Ohms |
Non-Compliant lnput#?
100,00 Ohms [ 100.00 Ohms | 101,00 Ohms|  +1.00 Ohms| 101,00 Ohms| +/-0.10 Ohms [ +-0.051 Ohms
Non Compliant Inpul#B
100.00 Ohms | 100.00 Ohms | 101.00 Ohms|  +1.000hms|  101.00 Ohms| +/-0.10 Ohms [ +/- 0.051 Ohms |
""" Non-Compliant | Input#9
_100.000hms | 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| . -04°c| 996°C| - #-20°C| +-03°C|
"""""" Compliant | Inputb{1TypeT
_____________ 1000°c| |100°c]  996°C] -04°C] 99.6°C]  #-20°c|[  +-03°C]
Compliant Input#12TypeT
_____ 100.0°C | o00°c]  ea7°c| +03 °C] 997°c]  #-20°c|  #-02°C
Compliant Input#13 Typed
1000°C| | 100°c| 997°C| 03°c| 997°C| - #-20°C| - +-02°C
___________ {5 umphant ihput#14TvpeJ
100.0 °C 100.0 °C 99.9°C o1°c] 99°c] - #-20°C[ +/-0.2°C
“Compliant | PGB Typad
_____________ 100.0°c]  [1000°c]  9s7°C] -03°c]|. 997°c] __ #-20°C| _ #-02°C
Compliant Input‘#1ETvpeJ
100.00 Ohms | 100.00 Ohms |  101.08Ohms|  +1.08 Ohms|  101.08 Ohms| _+/-0.10 Ohms [ +/-0.051 Ohms_
Non Comphant Input#’l? -----------------
100.00 Ohms [~ 100.00 Ohms | 101.04 Ohms| ~ +1.04 Ohms|  101.04 Ohms|  +/-0.10 Ohms | +/- 0.051 Ohms |
----- N 'c‘:h-'(':-bmphant 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 1MO
Phone: (450) 473-6169
Fax: (450) 473-5207

Instrumentation

Saint.Laurent..

i o Email: inst.st-l videotron.
Certified 1SO 17025 G- R0 BB L mail: inst.st-laurent@videctron.ca
CLAS 2010-02 TNeEER

After Calib

Entry Source Given Value
Value
Conformity Comment
~100.00 Ohms| 10000 Ohms | 10108 Ohms| __+0.02 Ohms|  101.03 Ohms [ +-0.10 Ohms | +- 0.051 Ohms
Non-Compliant | Input#19
_______ 100.00 Ohms | 100.00 Ohms |~ 100.99 Ohms|  +0.99 Ohms]  100.99 Ohms|  +/-0.10 Ohms [ +/- 0.051 Ohms
Non-Compliant | Input#20
__________ 12000mA|  12000mA| 12001 mA[  +0001mA[  12001mA]  +-0100mA[  1.00mA
Compliant | Input#21
12,000 mA 12000mA | ceemA]  eemA] e mA]  +-0100mA]  1.00mA
" Non-Compliant | Input#22 Fonctionne pas
Environmental Conditions: Temperature: 21 °C Humidity: 42 %RH

Test avec EM-147

Comments:

Calibration Date: 2022-05-11 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 traceable te NRC and / or NIST.
1 Reported uncertainties represent a 85 % of confidence level assuming a normal distribution k=2,
u The declaralion 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,
a The resulls presented in this certificate relate only to objects subject to calibration.
a |t is the customer's responsibllity to ensure that calibrated equipment meets its intended use.
& The date format used in this certificate is: YYYY-MM-DD,
e il
Marco Miron - Technicien

Assessment Service Callbration Laboratery (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 acereditalion
number;: # 669. ASCL and SCC does nolt guarantee the accuracy of individual calibrations by
accredited laboratories.

| /_@ ZGZZ

5F09101 Version 1
Copyright of Lhis cerfificate belongs to Inst. St-Laurent Inc. and must be reproduced in full, unlass a written permission of Inst. St-Laurent Inc.
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4407 rue Charleroi, Montréal-Nard {Québec)
H1H 1TE Canada

’ TEL.: [514) 329-3242 [ 1 888 774-6665
FAX - (514) 328-3750

| CALIBRATION SOLUTIONS 10 IMPROVE YOUR PERFORMANCE ! info.canadz@irescal.com
[ LA METROLOGIE AU SERVICE BE VOTRE PERFORMANCE |

\
L 0

Certificat d'Etalonnage / Certificate of Calibration (g

CLIENT : Description: STOPWATCH
SERVICES POLYTESTS INC. Fabricant/ Manufacturer: EXTECH
695-B GAUDETTE Modele/ Model : 365510
ST-JEAN-SUR-RICHELIEU, OC 138757 No série / Serial no : 131636

# Inventaire | Asset # : EM-175

CERTIFICAT No / Certificate No: 347561 PROCEDURE | Procedure :
TRESCAL - EXTECH_365510
aaad - mm - jj

Date étalonnage/ Calibration Performed - 2021-12-24
Echéance/ Due Date : 2022-12-24  [Type de résultat | Results type As-Found = As-Left
Conditions de mesure / Measurement conditions Résultats d'essais | 7est results ©  Conforme [ In Tolerance
TEMPERATURE | Temmp. : 23.0°C Usage restreint/ Restricted use - ]
HUMIDITE | Hurnidity ; 36% RH Réparation effectuée | Repair performed - L]

Ajustement effectué | Adjustinent performed : 0
ETALONS UTILISES/ Standards Used:
Identification Manuf. Model Description Ser. # Etalonné/ Cal. Echéance/ Due
PRO313 H-p 531324 UNIVERSAL COUNTER 3546403142 2021-08-25 2022-08-25
PRO392 AGILENT 332504 FUNCTION/ARBITRARY WAVEFORM GENERATOR  MY40008014 2021-06-11 2023-06-11

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

NOTES :

Technicien : ?{
Technician ek -

Le systdme qualité de la société est conforme aux exigences de la norme 150 17025 el les étalans utilises paur le processus d'étalonnage sont retracables ay §) par I'entremise du CNRC etfou du NIST.
Cur cqueaiity system complies with the requirements of IS0 17025 and the standards used for the calibration are traceable to 51 through NRC andfor MST,

UL ERONT Erausmeusk CE CFCLRTHICAT ATPARTINT A TRESCAL CARSDR . CL CERIINAT 1E TYUIT ET5E FEFEOCUT ALTREMENT CATEN ENTER £T AVEC LE ERSERTEMENT IREALABLE £AIF D TRESCAL CARADA Bre.
TRLSEAL CANADS. IV CXOI CERYBGHT OF TH CERIFUATT THE CERTVCATE At v MOT B FPROOUCED TR THAN ¥ FLAL EXCEPT WITH THE PRI WA TEN CTWSENT OF FRESEA CANALA
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[ CALIBRATION SOLUTIONS TO IMPROVE YOUR PERFORMANCE / Certificate of Calibration
I LA METROLOGIE AU SERVICE DE VOTRE PERFORMANCE |

347561 [
CLIENT / Customer : SERVICES POLYTESTS INC. |
DESCRIPTION / Description : STOPWATCH ' |
MANUFACTURIER / Manufacturer : EXTECH ]
MODELE / Model : 365510 |
i DESCRIPTION LIMITES LECTURES  LIMITES
' Description Limits Readings Limits
Min Max
Temps écoulé, chronométre sous test / Elapsed time on test stopwatch Comptes / Counts
Minutes Seconds 1/100 sec Chronomeétre/timer
27 4 44 | 162444
Total au compteur / Reference timer: ] 162447 4 comptes/counts
(At )} Deviation (1/100sec): -3,40

Deviation Par jour/ Per day (%): -0,0021 % *Secondes | Deviation 24hrs  * Secondes
Deviation Par jour//Per day (sec): -1,81 sec -3,00 -1,81 3,00

* Tolérances basées sur une déviation maximale de 3 sec/jour

* Tolerances based on a 3 sec/day maximum deviation

Incertitude/ Uncertainty: +37 ms
Lorsque fournies dans le rapport, les Incertitudes de mesure sont des inceriitudes &largies représaniant

un niveau de confiance d'approximativement 95% , obtenu en multipliant lincertitude-type composée =
par un facteur de couverture de k=2,

When supplied in the report, the measurement uncertainties are expanded uncertainties representing
a confidence level of approximately 95% , obtain by multiplying the combined standard
uncertainty by a coverage factor of k=2,

Page2 /2
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POLYCONTROLS oy &

INTEGRATION « CALIBERATION « INSTRUMENTATION Mechic L opedflon s
CLAS 2009-02 #6535

CALIBRATION CERTIFICATE # 17213

Calibration date : 2022-07-05
Certificate issued : 2022-07-05
|
Services Polytests
695 B Gaudette street
St-Jean-sur-Richelieu, Québec, Canada
J3B 787

Calibratiém of
Shinigawa DCDa—iZ(' 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 flaw standard to the National Institute of Standards and Technology, NIST, is maintained by Fluke
Corporation of Phoenix, Arizona and conform to [SO/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 AND MEASUREMENT CAPABILITY

Calibration measurement capabilities have an uncertainty of £0.2% of reading for a flow range between 5 SCCM to 10
SLPM, +0.3% of reading for a flow range between 10 SLPM in 30 SLPM, +0.2% of reading for a flow range between
30 SLPM to 3000 SLPM, £0.3% of reading for a flow range above 3000 SLPM to 6000 SLPM and +0.5% of reading
for a flow range under 5 SCCM down to 1 SCCM, air or nitrogen equivalent. The reported uncertainty is expanded
using a coverage factor k=2 for a level of confidence of approximately 95%, assuming a normal distribution including
resolution of the instrument. The test uncertainty ratio (TUR) of this calibration is at least 4:1 unless otherwise stated.

CONDITION SUMMARY OF THE DEVICE UNDER TE$T

[nitial conditions In good condition |

Work done Initial readings = Final readings, no adjustment. Calibration of the instrument
Results Final readings in tolerance with K factor = 0.98. Final readings in tolerance
Remarks Calibration frequency every 12 months

Lis T T U Qzc

Louis-Philippe Tremblay Laboratory Manager
Metrologist

©2020 Polycontrols » This calibration document shall not be reproduced except in full, without writlen 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
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Calibration certificate # 17213

Serial Number:
Calibration Date:
Instrument 1D:

23544
2022-07-05
EM-178

Test stand:
Procedure:
Decision rule:

3
POS-CAL-005
Method #3

Standard equipmené used for final calibration

Description Model I Serial # Traceability Due date
|
Fluke molbloc_30 slpm 3E4-VCR-V-Q 2359 1500331212 2023-05-03
Fluke molbox1+ Molbox 1+ 2089 1500317991 2022-10-05
RTD Mist Mist L.00295 2022000011 2023-01-10
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 1012.35 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 m? PSTA °C m’ m* m’ m? m*
373.1579 61.9850 14.6731 22.39 57.3300 62.1414 -0.1564 1.2428 0.2141 >4
1078.5347 179.8300 14.6851 22.31 165,8700 179.5948 0.2352 3.5919 0.6186 >4
1838.4293 304.8241 14,7102 22.40 283@]400 306.1385 -1.3144 6.1228 1.0545 >4
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| CLAS 2009-02 0655
Calibration certiﬁcate #17213
Serial Number: 23544 Test stand; 3
Calibration Date: 2022-07-05 Procedure: POS-CAL-005

[nstrument [D: EM-178 Decision rule: Method #3

Final results
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See the appendix for the guideline of decision rule
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___POLYCONTROLS

IHTEGRATION - CALIBHATION + INSTRUMENTATION

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 acceptunce Timit is defined by the following
mathematical formula AL = TL ~w and the rejection limit RL = TL -+ w, where w = rlJ, 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 resull is limited to four choices: pass, conditional
pass, conditional fail, and fail.

Statements of conformity are reported as:

Rejection } U@ 95%

Interval

&  Measurement

g o (i ;- o o o o | o o o s
W ' e |0 crunce
fi Li | Limit
“t W ! j' - == [low
o " JI_ ! " Measurernent
Aceeptance
| hoAs Limit (AL
Acceptance L . .
i i o Filerid = = Rejection Limil
nierva (RL)
v Case | Case 2 Case 3 Case 4

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

Case 1 — Below acceprance limir Al
Status: In tolerance
o The result is inside the acceptance interval. However, agsuming 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 timit 1L, 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.

Case 3 — Greater thain tolerance limit. below rejection limit RL
Status: Out of telerance-Conditional
o 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. + ~'tvo,

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.

@Palycontrols — This calibration document shall not be reproduced except in full, without approval of Polycantrols 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
Appendix Page | of 1
Excerpt of POS-CAL-202 Rev. Dec. 2020
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CALIBRATION CERTIFICATE # 17215

Calibration date ; 2022-07-05
Certificate issued : 2022-07-05

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 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 acereditation granted by the Standards Council of
Canada (SCC). Neither CLAS nor SCC guarantee the accuracy of individual calibrations by accredited laboratories.

CALIBRATION AND MEASUREMENT CAPABILITY

Calibration measurement capabilities have an uncertainty of +0.2% of reading for a flow range between 5 SCCM to 10
SLPM, £0.3% of reading for a flow range between 10 SLPM (o 30 SLPM, £0.2% of reading for a flow range between
30 SLPM to 3000 SLPM, +0.3% of reading for a flow range above 3000 SLPM to 6000 SLPM and +0.5% of reading
for a flow range under 5 SCCM down to 1 SCCM, air or nitrogen equivalent. The reported uncertainty is expanded
using a coverage factor k=2 for a level of confidence of approximately 95%, assuming a normal distribution including
resolution of the instrument. The test uncertainty ratio (TUR) of this calibration is at least 4:1 unless otherwise stated.

CONDITION SUMMARY OF THE DEVICE UNDER TEST

Initial conditions In good condition

Work done Calibration of the instrument

Resulls Initial readings in tolerance-conditional. Final readings in tolerance

Remarks Calibration frequency every 12 months. Apply K factor 1.02 to display to meet accuracy.

Luie P Tl Gz

Louis-Philippe Tremblay Laboratory Manager
Metrologist

©2020 Polycontrols » This calibration document shall not be reproduced except in full, without written approval of Polycontrols ine,
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 # 17215
Serial Number: 23543 © Test stand: 3
Calibration Date: 2022-07-05 Procedure: POS-CAL-005
Instrument 1D: EM-179 Decision rule: Method #3
Standard equipment used for initial calibration
Description Model Serial # Traceability Due date
Fluke malbloe_30 slpm 3E4-VCR-V-Q 2359 1500331212 2023-05-03
Fluke molbox1+ Molbox 1+ 2089 1500317991 2022-10-05
RTD Mist Mist L00295 2022000011 2023-01-10
Module 44.5 PSI avec Baro 163671 Module 30 160659 2022003929 2023-05-13
Initial specifications of the device under test Calibration conditions
Gas Alr Gas Alir
Operation lemperature Ambient temperature 22°C
Inlet pressure Ambient pressure 1010.63 mbar
Outlet pressure Orientation Horizontal
Reference temperature Seals Viton
Reference pressure Valve
Range 10-2000 ALH
Input/Output Signals -
Supply
Accuracy +2 %0.R.
Initial readings
Test Device Measured values Calculated | Calculated | Acceptable | Uncertainty
Flow under test Pressure  Temperature Reference Reference Error Error k=2 TUR
ALH m’ PSIA i m’ m’ m’ m’ m’
3440786 58.1450 14.6588 2238 52.8000 57.2843 0.8607 1.1457 0.1974 >4
1082.8864 183.5100 14.6686 22.37 166.3200 180.3206 3.1894 3.6064 0.6212 >4
1832.4116 307.8200 14.6893 22.56 281.6500 305.1232 2.6968 6.1025 1.0513 >4
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Calibration certificate # 17215

Test stand:
Procedure:

23543

Serial Number:;

POS-CAL-005
Method #3

2022-07-05
EM-179

Calibration Date:
Instrument [D;

Decision rule:

Initial results
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See the appendix for the guideline of decision rule
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INTEGRATION » CALIBRATION « INSTRUMENTATION CLAS 200902 “-ﬁss__--
Calibration certificate # 17215
Serial Number: 23543 Test stand: 3
Calibration Date: 2022-07-05 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 JE4-VCR-V-Q 2359 1500331212 2023-05-03
Fluke molbox1+ Molbox1+ 2089 1500317991 2022-10-05
RTD Mist Mist L.00295 2022000011 2023-01-10
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
Inlet pressure Ambient pressure
QOutlet 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 I'Ur
ALH m’ PSIA Gl & m’ m’ m’ m’ m’
373.8365 57.0049 14.6589 22.80 52,2843 56.8001 0.1988 1.1361 0.1958 >4
1082.8910 179.9117 14.6686 22.37 166.3200 180.3214 -0.4097 3.6064 0.6212 >4
1832.4310 301.7843 14.6893 22.56 281.6500 305.1264 -3.3421 6.1025 1.0513 >4
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Calibration certificate # 17215

Test stand;
Procedure:

23543

Serial Number:
Calibration Date:

POS-CAL-005
Method #3

2022-07-05

EM-179

Instrument 1D:

Decision rule:

Final results
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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 = rlJ. The multiple r that is multiplied by the expanded
measurement uncertainty U can be defined following ILAC G8: 2019 table | 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 tail, and fail.

Statements of conformity are reporled as:

Rejection } U@ 95%

Interval

®  Measurement

Resulls
: %% e Tlerance
T | Limit
“3 W I i - - Flow
= j- i e ke Measurement
Acceplance
Bt Fimit (A1)
e Y Intervalle de la
A(,('l."l)lc’lm.{, _ Toldrnce == = Rejection Limil
Interval (RL)
v Case 1 Case 2 Case 3 Case 4

T s s e v o s s mee s e e mmee R e ek G G M SR AR S AR s

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

Case I — Below acceptance finif AL
Status: In tolerance
¢ 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 aceeptance i AL
Status: In tolerance-Conditional
e The resull 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 telerance limit, below refectian limir RL
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. Uneertainty is directly taken into account. i1+,

Case 4 — Greater than rejection limit RIL
Status: Out of telerance
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 TFax: (450) 444-1088 www polycontrols.com
Appendix Page | of |
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CALIBRATION CERTIFICATE # 17221

Calibration date ; 2022-07-06
Certificate issued : 2022-07-06

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 ; 58020

QUALITY PROGRAM CONFORMANCE

All calibrations are performed in accordance with Polycontrols Laboratory Quality Assurance Manual and conform to
[SO/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 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 (8I) 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 AND MEASUREMENT CAPABILITY

Calibration measurement capabilities have an uncertainty of +0.2% of reading for a flow range between 5 SCCM to 10
SLPM, £0.3% of reading for a flow range between 10 SLPM {o 30 SLPM, £0.2% of reading for a flow range between
30 SLPM to 3000 SLPM, +0.3% of reading for a flow range above 3000 SLPM to 6000 SLPM and +0.5% of reading
for a flow range under 5 SCCM down to 1 SCCM, air or nitrogen equivalent. The reported uncertainty is expanded
using a coverage factor k=2 for a level of confidence of approximately 95%, assuming a normal distribution including
resolution of the instrument. The test uncertaintly ratio (TUR) of this calibration is at least 4:1 unless otherwise stated.

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 IFinal readings in tolerance

Remarks Calibration frequency every 12 months

A oV @z

Louis-Philippe Tremblay 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 # 17221
Serial Number: S8020 Test stand: 3
Calibration Date: 2022-07-06 Procedure: POS-CAL-005
Instrument ID: 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 2359 1500331212 2023-05-03
Fluke molbox1+ Molbox 1+ 2089 1500317991 2022-10-05
RTD Mist Mist L.00295 2022000011 2023-01-10
Madule 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 Y &
Inlet pressure Ambient pressure 1013.54 mbar
QOutlet pressure Orientation
Reference temperature Seals
Reference pressure Valve
Range 10-2000 ALH
Input/Output Signals -
Supply
Accuracy +2 %O.R.
Final readings
Test Device Measured values Calculated | Calceulated | Acceptable | Uncertainty
Flow under test Pressure  Temperature Reference Reference Error Error k=2 TUR
ALH m? PSIA i & m? m? m? m? m’
361.5227 59.3600 14.6578 22.32 55.4900 60.1955 -0.8355 1.2039 0.2074 >4
1085.7119 181.7350 14.6623 22.42 166.9800 181.1431 0.5919 3.6229 0.6241 =4
1826.9168 304.6100 14.6745 22.38 281,2500 304.8173 -0.2073 6.0963 1.0501 >4
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Calibration certificate # 17221

Test stand:
Procedure:

S8020

Serial Number;

Calibration Date:

POS-CAL-003
Method #3

2022-07-06
M 318

Decision rule:

I

&
.

Instrument ID:

Final results
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See the appendix [or 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 Hmit is defined by the following
mathematical formula AL = TL - w and the rejection limit RL = TL + w, where w = tU. The multiple r that is multiplied by the expanded
measurement uncertainty U can be defined following ILAC GB: 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:

Re}ection } U @ 95%,

Interval

®  Measurement
Results

___..__________I_________
s T3l 2110

W
T | Limit

A
w

l e 0w
Measurement

J
I
1

Acceptance
: o Eamit (ALY
SN 3 lerva 2
f-‘.b(,hptcln(;fv Tr:;;r::m‘r‘: o - = Rejeclion [imii
Interval 7 (RL)
% Case 1 Case 2 Case 3 Casc 4

TNl e me W R WS GEWe SRR M e AR R M W R M M NN M S A A

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

Case | — Below accepicnce limit AL
Status: In tolerance
s The resull 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 - Defow tolerance limit T1., greater than acceptance limit Al
Status: In tolerance-Conditional
o 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 rejection limit RL
Status: Out of tolerance-Conditional

o 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 condilional on the cuslomer’s risk assessmenl. Uncertainty is directly taken into account. © .-

Case 4 — Cireater than rejection fimit R1L
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 222

Tel: (450) 444-3600 Fax: (450} 444-1088 www polycontrols.com
Appendix Page | of |

Excerpt of PO5-CAL-202 Rev. Dec. 2020



-

]

® ACCREDITATION
IS0 170268
i

M NG R B i fegMe  SCe Scope Number 668

o

CALIBRATION CERTIFICATE 5500 Chinde o i-de Liss,Mriral, GO HOT 14+

Client: | Polytests | Certificate Number: | 157-77C603-222
Address : 695 B rue Gaudette Calibration date : ! 04-03-2022

. Saint-Jean-sur-Richelieu, QC ' i

| J3B7S7

Technician: g;ml‘é? f/@,ﬁ —

Coutu, Daniel

David Llorens, Quality Manager

SERVICE DESCRIPTION:

e T T . ""'"";:f“"ﬁ;}é;pg}oeed: - Mg”ﬁ-oé:ﬁdzém T
3 Precision class : NIST F * Next Calibration : ' 04-03-2026

. Density : | 7.7g/cm? | CCN accreditation #: | 668

' Identification (if unique) : DI000D532 : | CLAS Certification #: - 2010-01
Tastwndmons e = 21 05 o Pr_essuré': 1023 T ”;__._4_9';.__ I_

NOTES:

' For weight calibration, we use the procedure "Comparaison individuelle" PDL-09-MG-001 and the procedure
"Détermination des incertitudes" PDL-09-MG-002. This cerlificate cannot be copied without written approval
. from Dispersion Laboratory. The results presented in these pages relate only to objects subjected to

: calibration.n

REMARKS:




® S ACCREDITATIC
;\\\‘_://'Ah— CC i ON
Z - ™

YR S ST . (1.1 s  NEEMC 506 scope Number 668

Trustin everymeasure Sp— - o

CALIBRATION CERTIFICATE %00 Chemin €6 18 e isporsion.ca 1,866,590 6066

Client : ' Polytests : Certificate Number : | 157770603222

Address : | 695 B rue Gaudette CCN Accreditation # : : 668 |
| Saint-Jean-sur-Richelieu, QC . CLAS Certification # : i 2010-01
‘I J3B7s7 Precision class : i NIST F
- Calibration date : z 04-03-2022

Mass: | 10kg G e sk i A | 04:03:2026

CALIBRATION RESULTS, CONVENTIONAL MASS:

Nominal Mass Serial # !_ Inventory # Conventional mass | Conventional mass Tolerance + (mg) \ Uncertainties + (mg) E
f | i | after adjustment ! ] i
i 10 kg i DI000DE32 £//} ZOSJ i 9.999938 kg i : 1 000 mg ! 10 mg ‘
i > i £ f § H
; ; ; :
H : i i
i 5; i
i ] i : §
i | { I
H | i
i H i
H i H §
H | q H
i H
| | % |
i ! !

i : H : !

i i ] H !

! { !

i i i i i {
| 1 i
§ | :
:
| H
| !
. i .%
| . | %
i [} \
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@ S, ACCREDITATION
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mm : a ] L2 17025'
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RS RIR  HY 1H) Ny JHCCMC  5CC Scope Number 668

I!' ust in every maaswurme_ s 2010.61

CALIBRATION CERTIFICATE 200 eI 48 8w cisperson.ca 1.866.360.5088.

(Client: | Polytests : | Certificate Number: | 157-77C603-222

| Address : | 695 B rue Gaudette | CCN Accreditation # : | 668 i
Saint-Jean-sur-Richelieu, QC | CLAS Certification #: . 2010-01
| JBB7ST7 | Precision class : i NISTF I
| ’_ | Calibration date : | 04-03-2022

[Mass: |10k Followupdate: | 04-03:20%

CALIBRATION RESULTS, CORRECTIONS:

i Nominal Mass f Serial # Inventory # Conventional mass E Conventional mass \ Tolerance + (mg) Uncertainties + (mg) :
i { ¢ | Corrections i Corrections i i
; i | ; after adjustment 1
10 kg DI000D532 }. 62 mg i i 1000 mg i 10 mg
| | | | | |
| i
i | ; 1 {
¢ [ ¢
| i |
| i i
| i ‘
! i *
! 1
i 1
I 1
4 2
i i
H |
{ i !
! : |
! i !
1
| i
! %
H !
i 'E |
| | |
| ; | {
| ] i |
1 H i {
| i 5
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® s:-;}\____:j/,% ACCREDITATION
ilacRA 1$0 17vas
T 25

AT BOY FRSSAORE Y 1)) i"fq,_f,\:‘:.\,%" JRCEMC  SCC Scope Number 668
Trustin every measure e . =
CALI BRATI ON CERTI FICATE 9900 Chemin de la Chte-de-Liesse, Monlréal QC H8T 1A1

www.dispersion.ca 1.866.380.5066

BALANCES
The following balances are used for calibration purposes :

>5kgto25kg: Mettler Toledo XP32003L, SNR 1123271214, max. 321009, d = 0.005 g

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

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

>100gto2004g: Mettler Toledo AT201 SNR BA1115230146, max. 205 g, d =0.01 mg

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

1mgta5g: 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 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.

B ok 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



® S, Accaemmnom
g@g@g 180 17025] 17028]

A AT N MEOME see scope Number 663
Trust in every measure e

de la Céle-d Mentréal, QCH T 1A1
CALIBRATION CERTIFICATE SRS Sﬁvi.l‘.i'if:ffmé.’""fessagoasoée

USED REFERENCES
rvitem ) . Serial# N | Manufactur'efﬂw ) Calibration date Duedate |
300g Labo 96 0388-50 2 i Denver Instrument Company [ 01-10-2020 f 31-03-2022
| 1kg-1mg Labo . MT-01 Mettler Toledo ! 01-10-2020 31-03-2022
2kg Labo é 96-0888-50-3 '; Denver Instrument Company E 01-10-2020 § 31-03-2022
1kg Labo 96-088850-1 Denver Instrument Company { 01-10-2020 i 31-03-2022
| 5kg Labo | 129099 | Mettler Toledo | 01102020 | 31-03-2022
10kg Labo - Dlo00G991 . Dispersion ! 23-03-2021 31-03-2022
| 20kg Labo | 69976 | Mettler Toledo | 0810-2021 | 31-10-2022
1 mg-10kg 4000028011 - Troemner 15-10-2021 | 31-10-2022
(Zglao | 129008 | Mettlr Toledo o | o-tozo20 | 31032022 |
ENVIRONMENTAL CONDITIONS
Item % Seriai # g Manufacturer ' Calibration date ‘ Due dal?___
THEODH ______________5_____10?080 _________ | ComolCompany | 04032021 | 31032022 |

page 50of 5




Instrumentation

SainteLaurent..

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-224 2022-05-25

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

s : AT :
Instrument Type: Ruban a mesurer Input Type: Mesure
Manufacturer: Stanley QOutput Type: NIA
Model #: Leverlock 12&#39; Measurement Type: |Inch
Serial #: N/A Range: 0ai2'
Location: Portable Version:

Calibrator:

tape a mesurer

VB-19652440

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

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

Version 1

Page 1 of 2



) 80 rue de la montagne
| St-J h du |
Instrumentation (Quebog), JON 1Mo

aint-Laurent.. Ehongs 4501 4752150

Email; inst.st-laurent@videotron.ca

! CE-EM-224 2022-05-25

m— o —— - e —

Given Value After Calibh
Veiluo Accuracy
Comment
................. o) o looteor] ooteor| o ooorf 00t  semec|
300" . ..86800%| 36007 0.00%) 600"  akwm2r|

.r200ty L 7200") ....7200") o f 0.00"| ... 7200°| o Akwm2t)
............. 108.00"} . .10800")  _10800"| . 000°  10800%f  +-tp82"| |

J12000f L 132007 . ... 18200"f . f 50 IO W 13200 o+l ]
Environmental Conditions: Temperature: 22 °C Humidity: 39 %RH
Comments:

:.-: ,_ R e et LU TSR

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 130 17025 :2017 and the standards used to perfarm the calibration is traceable to NRC and / or NIST,

u Reporled uncertainties reprasent a 95 % of confidence lavel assuming a normal distribution k=2.

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

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

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

B The date format used in this cerificate is: YYYY-MM-DD.

Nt Lt

d Martin Langlais - Technicien -

Copyright of this cartificate balongs to Inst. St-Laurant Inc. and must be repraducad In full, unless a written parmission of Inst. St-Laurent Inc.

Version 1

FPage 2ol 2



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

Instrumentation

SainteLaurent..

Certified 1SO 17025 m . . Email: inst.st-laurent@videotron.ca
' CLAS 2010-02 © N°BEB
CALIBRATION CERTIFICATE

| CE-EM-249 2022-05-10

Company: Services Polytests Inc Service Procedure: 4IN9106
Address: 695 B rue Gaudette Required Accuracy: +/- 0.25 "H20
St-Jean-sur-Richelieu, Québec, J3B 787 Calibration Frequency:(days) |365

Instrument Type: Indicator Input Type: Pression
Manufacturer: Dwyer QOutput Type: Voltage
Model #: MS-321-LCD Measurement Type: |Pressure
Serial #: NIA Range: 0a0.10 "H20
Location: Banc de test Version:

e R RS SPECIFICATION _ T
Calibrator: Fluke Pression Certification #:- 2021008414
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:

5F091068 Version 1

Copyright of this certificale 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



) _s_oép:ﬁad_&_ 80 rue de la montagne
v Instrumentation G b e
Phone: (450} 473-6169
Saint-Laurent. S e o0 29
Certified ISO 17025 M- LaB Email: inst.st-laurent@videotren.ca
CLAS 2010-02 —wess

Actual Value

Entry Source Given Value T Deviation Error After Calib Uncertainty

Accuracy

Value
Conformity Comment
....... 0.0000"H20|  0.0000°H20|  0.0010"H20|  0.0010°H20|  0.0010°"H20] +-0.25%H20|  0.10"H20
Compliant | Verification of the indicator
_______ 00250'H20|  0.0250°H20]|  0.0254"H20|  +0.0004"H20]|  00254'H20] +/-0.25"H20| 0.10'H20
Compliant | Verification of the indicator
_______ 00500"H20 |  0.0500"H20|  0.0496 "H20|  -0.0004"H20]|  0.0496"H20[  +-0.25"H20| 0.10"H20
Compliant | Verification of the indicator
..00750"H20|  0.0750'H20|  0.0740°H20]  -0.0010'H20[ 00740"H20|  +-025°H20|  0.10"H20
Compliant | Verification of the indicator
~0.1000 "H2O | 0.1000 "H20 0.9963 "H20 -0.0037 "H20 0.9963 "H?.OJ +/-0.25 "H20 0.10 "H20

Compliant | Verification of the indicator

______ 0.0000"H20|  0.0000Vv.DC.| 00715V.DC.| +00715vDC| 0.0715v.0C.|  +-05v.DC.|  05V.DC.
Compliant | Verification of the analogic output

_______ 0.0250"H20| 25000 v.DC.| 24770 v.DC.|  -0.023vDC.| 24770v.DC.]  +-05v.DC.]  05V.DC]
Compliant | Verification of the analogic output

0.0500 "H20 5.0000 V.DC. 49157 V.DC. -0.0843 v.DC. 49157 V.DC.J +i= 0.5 V.DC. 0.5V.DC.

Compliant | Verification of the analogic output
0.0750 "H20 7.5000 V.DC. 7.4215V.DC. -0.0785 V.DC. 7.4215 V.DC. +/-0.5V.DC. I 0.5Vv.DC.

Compliant | Verification of the analogic output
0.1000"H20| 10.0000v.0C.| ees32vDC.| -00468vDC| 9.9532v.0C.|  +-05vDC.|  0.5VDC.

Compliant | Verification of the analogic output

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

Comments:

Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: 2022-05-10 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 1ISO 17025 :2017 and the standards used lo perform the calibration is traceable to NRCT and / or NIST,

= Reporled uncertainties represent a 85 % 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 an binary statement for simple
acceplance rule against ILAC G8 standard and test tolerance limits are based on customer specifications, unless otherwise specified.

r The resulls presented in this certificate relate only to objects subject to calibration.

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

g The date format used in this cedificate is: YYYY-MM-DD.

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

calibration certificale is Issued in accordance with the terms of ASCL certification and
accreditation requirements of the Standards Councll of Canada (SCC). SCC accreditation
number; # 669, ASCL and SCC does not guarantee the accuracy of individual calibrations by
accredited laboratories. Marca Miron - Technicien

Version 1

oty 7

Copyright of this cerlificate belongs o Inst. St-Laurent Inc. and must be reproduced in full, unless a written penmission of Inst. St-Laurent Inc.
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S
@ CERTIFICATE OF CALIBRATION ;ﬁ@ i!
T3
|0 RO 0T 0 %~ (ACCREDITED)
KO CALIBRATION
| CERT #2260.01
Certificate Number: 2022004548 Page 10of 2
Manutacturer: Control Company RMA: AC22051901
Model: 4199 Workorder: 2022004548
Deaseniption: Barometer Barcode: ALO0D40350-P
Serial: 192343395 Recelved Conditions: In Tolerance
1D: EM 304 Calibration Date: 06-Jun-2022
Customer: SERVICES POLYTESTS Callbration Due: 06-Jun-2023
695-B GUADETTE Temperalura: 21.52°C
ST-JEAN-SUR-RICHELIEU QC Humidity: 44 1%RH

JaB 787

STATEMENT OF UNCERTAINTY: The reported expanded uncertainly 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 [SO/IEC-17025:2017 and ANSI/NCSL
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.

STANDARDS USED
Description Model D Cal Dafe Due Date
Pressure Controller/Calibrator Fluke Calibration 62704 FRE-CAL-08 Mo Cal Required
Pressure Measurement Module Fluke Calibration PM800-A7M PRE-MOD-01 25-0ct-2021 25-0ct-2022
Nofes: Adjusted from adjustment screw on back of unit.
Parformed by: Anthony Movra QA Reviewed by: Slava Peciuvrov

Lab Manager
(digitatly signed on 06-Jun-2022 8:37 am)

Technician

(digitaily signed on 06-Jun-2022 8:38 am)

Quality Management System is assessed and registered by Intertek as conforming fo the requirements of ISO8001

Alpha Controls & Instrumentation Inc., Sulte 6, 361 Steelcase Road West, Markham, Ontario L3R 3v8 www.alphacontrols.com (B00) 567-8686

Famm: ROC101 Rev9.3a



Certificate Number: 2022004548 Page 2 of 2

| Procedure: Pressure Gauge: CAL VER /6270A (1.1.A) FQUND (Pass) I

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

993.05 mbar 893.05 mbar 998.0 mbar +5.00 mbar 988.0 mbar 998.0 mbar Pass 1.2e-001 mbar
| Procedure: Pressure Gauge: CAL VER /6270A (1.1.A) LEFT (Pass) I
Test Description True Value Test Results Tolerance Lowaer Limit Upper Limit Status Uncertainty
PRESSURE TEST

992.90 mbar 992.90 mbar 993.0 mbar +5.00 mbar 987.9 mbar 997.9 mbar Pass 1.1e-001 mbar

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



Instrumentation

' SainteLaurent..

Certified ISO 17025

Wﬂ MFDL&‘*ECGN T
CLAS 2010402 o ON*B6O

80 rue de la montagne

St-Joseph du lac

(Québec), JON 1MO

Phone: (450) 473-6169

Fax: (450) 473-5207

Emall; inst.st-laurent@videotron.ca

b 5 vﬂ% T
ECIFICATIC

Company: Services Polytests Inc Service Procedure: 4IN9106
Address: 695 B rue Gaudette Required Accuracy: +/- 0.25"H20
St-Jean-sur-Richelieu, Québec, J3B 757 Calibration Frequency:(days) |[365

INSTRUMENT SPECIFICATION =~
Instrument Type: Indicator Input Type: Pression
Manufacturer: Dwyer OQutput Type: Voltage

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

Serial #: N.A. Range: 0 a 0.1 inchh20
Location: N.A. Version:

; . L ECIFICATION R
Calibrator: Fluke Pression Certification #: 2021008414

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:

Copyright of this centificate belongs to Inst. St-Laurent Inc. anid must be reproducad in full, unless a written permission of Inst, Si-Laurent Inc.

5F091068 Version 1

Page 1of 2



Instrumentation

' SainteLaurent..

Certified ISO 17025

MIC-ChRC

METTTTTTTYTT Accrédits (SCN
CLAS 2010-02

N*GEY

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

Entry Source leen Value Actual Valua Deviation Error Aft\t:;lﬁzlit: Accuracy Uncertalrlty
Conformity Comment
_______ 0.0000'H20|  0.0000"H20 | +0.0015"H20| | 0.0015'H20{ +0.0015"H20| _+-025"H20|  0.25"H20
Compliant Verification of the indicator
00250'H20] 00250 "H20]  0.0261°H20[ | +0.0011"H20[  00261"H20| +-025"H20|  025"H20
Compliant Verification of the indicator
....... 0.0500"H20[  0.0500"H20]  0.0510"H20[ | +0.0010"H20[ ~ 00510"H20| +-025"H20|  0.25'H20
Compliant Verification of the indicator
_______ 00750'H20|  00750'H20| _ 0.0762"H20[ | +0.0012"H20]|  00762'H20] +-0.25'H20|  0.25'H20
Compliant | Verification of the indicator
_______ 0.1000'H20|  0.1000"'H20| __ 0.1011'H20| | +0.0011'H20]  0.1011'H20] _+-026'H20|  0.25'H20
Compliant Verification of the md;calor
__00000'H20| 0.0000V.DC.| _00420V.DC.[  +0.0420V.DC.|  0.0420VDC.|  +-05V.DC.[ 0.5V.DC..
Compliant | Verification of the ana[oglc output
00250'H20| 25000V.DC.| 25828V.0C.| | +0.0828V.DC.|  26828V.DC.| +H-05VDC.| 0.5V.DC.
Compliant | Verification of the analogic output
0.0500'H20|  5.0000v.0C.| 5.1261Vv.0C.[ | +0.1261v.0C.]  64261vDC.|  +-05v.DC | 0svDC.
Comphant Verification of the analoqlc output
0.0750 "H20 7.5000 V.DC. 7.6332V.DC.|  +0.1332V.DC. 7.6332 V.DC. +/- 0.5 V.DC. 0.5V.DC.
"""""" Compliant | Verification of the analogic output
_______ 0.1000'H20[ 10,0000 V.DC. 10.1287 V.DC.] | +0.1287v.DC.| 10.1287vC.|  #-05Vv.DC.[  05V.DC.,
Compliant Verifi cation of the analoglc output
Environmental Conditions: Temperature:  21°C Humidity: 41 %RH
Comments:
iy
_ CALIBRATIC E OF CERTIFICATE
Calibration Dats ~ |2022-05-10
Next Calibration: 2023-05-10 Compliant: X X
Certificate Date: 2022-05-10 Non Compliant:

a |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 [ ar NIST.

a1 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, Decisior rule |s based on binary statement for simple
acceplance rule against ILAC G8 standard and test toleranca limits are based on customer specifications, unless otherwise specified.

a 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,
1 The date format used in this cerificate is: YYYY-MM-DD.

Assessment Service Calibration Laboratory (ASCL) of the National Research Council of
Canada (NRC) has assessed and gerlified calibration laboratory's ability and lraceability to the
International System of Units (S1) or to standards acceptable according to ASCL. This
calibration cerlificale is issued in agcordance with the terms of ASCL cerlification and
accreditation requirements of the Standards Council of Canada (SCC). SCC accreditation
number: # 669, ASCL and SCC does not guaranlee the accuracy of individual calibrations by

accredited laboratories,

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

N arco Miron - Technicien

urent Inc.

Version 1
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ITM INSTRUMENTS INC

MONTREAL

20800 Boul. Indusiriel,
Ste-Anne-de-Bellevue, QC H9X 0A1

TORONTO

16975 Leslie Street
Newmarket, ON L3Y 9A1

REGINA

#D, 288 Hodsman Road
Regina, SK S4N 5X4

CALGARY

#209, 4615 112 Ave SE
Calgary, AB T2C 53

VANCOUVER

1282 Cliveden Av
Delta, BC V3M 6G4

www.itm.com

information@itm.com
1.800.561.8187

1] 0 o e o o o 0 o 0 o o o o o 5 5 5 o ) o 3o o et [
0]

= o]
o] (=]
= ] | V4 . e 3 [5]
@ Certificat d'étalonnage / Calibration Certificate
[
[=] s -
= Client/Customer: Services Polytests %
& ]
B Certificat/Certificate: C458078-00-01 %
E] I Identification de I'unité / Unit Identification %
g Fabricant/Manufacturer; Delmhorst Série/Serial: NA
5 Modele/Model: MCS-1 ID de I'unité/Unit ID: NA o]
O] Description: Wood Moisture Content Standard E
| Date d'étalonnage / Calibration Date I LCnnditions d'étalonnage / Calibration Conditions I [El
RS Loy [=]
Date d'étalonnage/Cal Date: 17-Jan-2022 Température/Temperature: 21.76°C O]
Echéance/Due Date: 17-Jan-2023 Humidité/Humidity: 15.39 % &
Pression barométrique/Barometric Pressure: N/A E
[=]
Information générales / General Information [
cwee — [=
Commentaire/Remark:IN/A [
[=]
E|
lli‘.talons utilisés / Standards Used I
e T b |
ID de I'unité / Unit ID Fabricant / Manufacturer = Modéle / Model Date d'étalonnage / Cal Date  Date Due / Due Date
INVO22 Hewlett Packard 3458A 17-Dec-2021 17-Dec-2022

L'étalonnage a été effectué 4 l'aide d'étalons qui ont été vérifiés par rapport & ceux de I'Institut des Etalons Nationaux de Mesure (IENM) du Conseil National de Recherches du Canada (CNRC) ou
i ceux du National institute of Standards and Technology (NIST) des Etats-Unis, et/ou ont été dérivés de constantes physiques de huse et/ou par technique d'autoétalonnage proportionelle.
L'incertitude d'¢talonnage indiqué dans ce rapport est obtenue en utilisant un facteur de couverture de k=2 selon un degré de confiance d'environ 95%.

The calibration was performed using measurement standards traceable to the National Measurement Institute Standards (NMIS) part of the National Research Council of Canada (NRC) or the
National Institute of Standards and Technology (NIST), or 1o accepted instrinsic standards or measurement, or is derived by ratio type sell-calibration technigues. Measurement uncertainties
given in this report are based on a coverage factor of k=2 corresponding to a confidence level of approximately 95%.

R EE R EEEEEEEEE

Etalonné par/Calibrated by: B. Cardin

Approuv¢ par/Apprgved by:

EEE[E

£ 33Y

Certificat d'étalonnage / Calibration Certificate 172

Certificat/Certificate: C458078-00-01
Asset: ITM0056802

EEEEEEEEEEEEEEEEE R EEEEE R EEEEEE

|| | E | E| | EE [ EE

(o o o o o o o o o 5 o ] 5 5 5 5 o 5 3 5 o o o ] G 1 [ 3
This calibration certificate may not be reproduced, except in full, unless with the permission of ITM Instruments Inc.
Ce cerlificat ne peut étre reproduit autrement qu'en totalité, sauf avec I'autorisation de ITM Instruments Inc.




MONTREAL

20800 Boul. Industriel,
Ste-Anne-de-Bellevue, QC H9X DA1

TORONTO

16975 Leslie Street
Newmarket, ON L3Y 9A1

REGINA

#D, 288 Hodsman Road
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ITM INSTRUMENTS INC

CALGARY

#209, 4615 112 Ave SE
Calgary, AB T2C 5)3

VANCOUVER

1282 Cliveden Av
Delta, BC V3M 6G4

www.itm.com

information@itm.com
1.800.561.8187
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(==

Résultats du test / Test Results

Procédure/Procedure: DELMHORST MCS-1 : 3458 Rev: 1
Type de donnée/Data Type: Ala réception\As Found Résultats/Results: Passer\Pass

----- 12% MOISTURE ---—
----- 120MOHMS +/-10% --—
120.00 MOhm

EEEEEEEEEEEEE]EE]

----- 1.1IMOHMS +/-10% -----
1.100 MOhm

Certificat/Certificate: C458078-00-01
Asset: ITM0056802

=BEEEEEEEEEEEEEEEEREHEEHEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Descriptio test Valeur réelle Lecture
Test Description True Value Reading

119.800 MOhm

1.0969 MOhm

Lower Limit

108.000 MOhm

0.9900 MOhm

Limite max,
Upper Limit

132.000 MOhm

1.2100 MOhm

Certificat d'étalonnage / Calibration Certificate

Status de test
Test Status

Pass

Pass

Ince Elarg
Exp Uncert

4.1e+004 Ohm

5.8e+002 Ohm

Page 2/2

| | | | o | 0 i o o § 8 | 1 51 50 50

This calibration certificate may not be reproduced, except in full, unless with the permission of ITM Instruments Inc.
Ce certificat ne peut étre reproduit autrement qu'en totalité, sauf avec I'autorisation de ITM Instruments Inc.
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] ‘Q\Mi& ACCRED!THTION
(180 17025] E
mc

CALIBRATION CERTIFICATE P00 Chemin 0w dspersan.ca. 1.866.990.5066.

| Client: | Polytests ot ' Certificate Number : | 157-77C603-225
| Address : 695 B rue Gaudette | Calibration date : | 14-03-2022
5 | Saint-Jean-sur-Richelisu, QC 3 :

| J3B7S7

Technician: @a = ‘g M
Coutu, Daniel Tt g E g

David Llorens, Quality Manager

SERVICE DESCRIPTION:

[T __: ey = e 5'"'14~d:'3—'202é"' o e
| Precision class : | ASTM 1 | Next Calibration : - 14-03-2027
' Density : | 7.96g/cm?® . CCN accreditation # : 668 |
Lidentonton ofumlue): | DI000J378 LouAS contneatons: IR |
[ Testconditions: | TempC:|21.16 _|kPaPressure: | 10064 | Humidiy: | 47.97
NOTES:

For weight calibration, we use the procedure "Comparaison individuelle" PDL-09-MG-001 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
REMARKS:

page 1 of 5
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TRANSUT

RN Y 0 Y
Trust in every measure

CALIBRATION CERTIFICATE

| Client:
. Address :

| Polytests

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

100 mg

_s“'w"‘;,,

St

2

:

f,,'

| Certificate Number :

| CCN Accreditation # :
| CLAS Certification # :
2f Precision class :
 Calibration date :

CALIBRATION RESULTS, CONVENTIONAL MASS:

- Nominal Mass

100mg

Serial #

‘ Inventory #

| DIoooJa78 VEM- 35

i Conventional mass

§
i
i
{
!

99,9999 mg

Conventional mass
| after adjustment

- — 3
i
R HIE

o i
CLAR RQ¥0-

ACCREDITATION
180 170256
PG OMIC oy

PR

SCC Scope Number 668

| 157.77C603-225
| 668

| 2010-01
| ASTM 1
| 14-03-2022

Tolerance + (mg)

| 14-03-2027

Uncertainties + (mg)

page 2 of 5

9900 Chamin de la Cote-de-Liesse, Montréal, QC HBT 1A

www.dispersion.ca 1.866.390.5066



® S, ACCREDITATION
HC=RaA IS0 170268
e F

e ARAUZ W MEOMC 600 soope Number 668
Trust in every measure iR . i LIl o A

CALIBRATION CERTIFICATE 500 e <0 18 e dsporsionca. 1.866.390.5085.

client . | F-'olytests . . = v ' Certlﬂcate .N;:rn'ber':” - :.15?-7'70663-!-225' ' i
Address : ' 695 B rue Gaudette CCN Accreditation # : | 668 ]
Saint-Jean-sur-Richelieu, QC | CLAS Certification # : 1 2010-01
| J3B7S7 | Precision class : ASTM 1 |
: : ' Calibration date : 14-03-2022
. Mass : | 100 mg | Follow-update: | 14-03-2027
CALIBRATION RESULTS, CORRECTIONS:
MNominal M"ass } Sﬁrial# i Inventory # .E.C.bn\.ra.nth—:nai mass ; Conventional mass ' Tolerance + (mg) ; Uncertainties + (mg) r
; . Corrections . Cormrections | { H
| . N N— |atteragjstment | L |
| 100mg | DloooJ37e | i -0.0001 myg E | 0.010mg { 0.002mg :
; I i | | |
% _; | =: | |
* { ’ ' ; !
| | { | :. |
5 ; i | : ! |
| ! | | § i
| | | |
i ! ! .
i ! i ’ H g
. | é_ ? i
i
| | |
| 1 |
| ) f
i | !
i i |
! ] : ! |
! i i
| H {
{ i |
{ ] ]
i | |
H L i g { i
i | ] % H
| . | R cermbsfosmone e
page 3 of 5




S, Accnﬁmmnow
% 180 17025] |

ANADA ;"ﬁ m‘TSu el SCC Scope Number 6&8
T’“3t nevery '“935“"3 ________________________
CALI BRATION CERTI F]CATE 9900 Chemin de la Cﬁte de-Liesse, Mcnlréal QC HBT 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
>1kgtobkg Mettler Toledo PR5003, SNR 1115311634, max. 5100 g, d = 0.001 g
>300glo2kg: 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
>59to100g: Mettler Toledo AX106 SNR 1127063924, max. 111 g, d =1 pg
1mgto5g: Mettler UMXS5, SNR 1121103055, max. 5.1 g, d = 0.1 yg

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

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

UNCERTAINTIES:

The following uncertainties exist :

Uncertainty assaociated 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.

Boby by 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 infermation 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
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SN, REDITATIO
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R R B S T N MCCMIC SCC Scape Number 668
Trust in every measure P —— P .

CALIBRATION CERTIFICATE e e o v Geporsionca. 1 8563905066

USED REFERENCES

'”_Il_e_m o ; Serial# i Manuflacﬁtulreﬁr % Calibration date ’ Due date

| 300g Labo | 96-0888-50-2 I Denver Instrument Company | 01102020 | 31032022
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 31-03-2022

' 5kg Labo | 129099 | Mettler Toledo | 01102020 | 31-03-2022

. 10kg Labo ' DID00GH91 . Dispersion _ 23-03-2021 _ 31-03-2022

20kg Labo 69976 | Mettler Toledo § 06-10-2021 | 31-10-2022

| 1 mg-10kg 4000028011 | Troemner 15-10-2021 | 31102022 |

|Zglebo 120098 [MeterToledo | 01102020 | 31032022 |
ENVIRONMENTAL CONDITIONS

: Itern § Senal # ; Manufacturer ; Calibration date ; Due date
|THeoos  [roe0 | Control Company | o032021 | 31032022

page 5 of 5



€9 POLYTESTS

TESTING THROUGH YOUR REALITY
St-jean-sur-Richelieu, November 15t 2022 Client: Enerco Group inc.
Project: PI-20271 model: WS090

APPENDIX 4: Unit pre burn

Page 17 of 28 M_rap_EPAwoodstove V1 — 2015 july 30"



Agingn PI-20278

Time Wood moisture Flue Room Tunnel scale Right Back bottom Top Left

acquisition  each piece temp temp dry bulb

Data minute °F °F °F Ibs °F °F °F °F °F
1 66,6 66,7 67,4 0,0 66,7 66,5 66,6 66,9 66,7
2 66,6 66,8 67,5 01 66,7 66,5 66,6 66,9 66,7
3 66,6 66,9 67,5 1,3 66,7 66,4 66,6 66,9 66,7
4 66,6 66,9 67,5 1,3 66,7 66,4 66,6 66,9 66,7
5 66,6 66,8 67,6 1,3 66,6 66,4 66,6 66,9 66,7
6 66,6 66,7 67,6 1,3 66,6 66,4 66,6 66,9 66,7
7 66,6 67,0 67,6 1,3 66,6 66,4 66,6 66,9 66,7
8 66,6 67,0 67,6 1,3 66,6 66,4 66,6 66,9 66,7
9 66,5 67,1 67,6 1,3 66,6 66,4 66,6 66,9 66,7
10 66,5 66,9 67,7 1,3 66,6 66,4 66,6 66,9 66,7
11 66,5 66,8 67,7 1,3 66,6 66,4 66,6 66,9 66,7
12 66,5 66,9 67,7 1,3 66,5 66,4 66,6 66,9 66,7
13 86,2 66,9 71,2 1,2 71,0 71,0 68,1 74,8 73,4
14 131,6 67,1 7,7 1,1 90,4 85,1 81,3 93,7 1145
15 148,2 67,2 77,5 23 103,9 93,6 95,7 102,8 141,4
16 135,5 67,2 74,5 23 103,9 92,5 105,2 103,5 138,5
17 155,0 67,4 79,6 2,2 111,0 94,2 108,8 112,9 141,4
18 177,1 67,2 83,3 2,2 1171 96,8 1111 125,9 1442
19 195,2 67,3 85,8 2,1 122,5 99,2 113,8 140,1 146,2
20 2125 67,4 88,9 2,0 129,2 102,0 117,1 154,2 149,7
21 191,2 67,7 83,2 6,0 134,8 102,8 121,3 155,1 148,0
22 184,2 67,8 83,7 59 146,2 103,3 126,6 157,4 147,9
23 21-21-20 265,8 67,9 93,4 57 160,5 108,4 132,5 210,7 158,7
24 332,2 68,0 100,3 5,6 167,2 112,9 139,3 274,4 167,6
25 376,6 68,3 104,8 54 174,0 118,3 146,4 341,0 175,6
26 414,3 68,6 109,5 5,6 195,4 125,5 154,0 405,8 188,7
27 4413 68,9 108,7 5,0 213,7 1355 164,3 456,4 210,7
28 462,2 69,2 107,2 4,9 2342 145,2 179,3 504,1 2343
29 464,5 69,8 107,5 4,7 254,2 153,9 194,9 529,3 257,9
30 468,8 70,3 107,1 4,6 270,0 161,7 208,5 549,5 279,5
31 473,6 70,6 108,6 4,5 281,5 167,8 226,9 564,5 299,3
32 496,9 71,3 112,4 43 299,5 178,5 260,9 597,0 322,4
33 525,8 71,8 1154 4,1 336,3 191,6 278,7 626,6 349,2
34 5423 72,3 116,9 39 378,4 204,2 289,5 648,6 375,1
35 548,9 73,2 118,8 3,8 415,6 215,3 313,0 664,1 400,3
36 559,5 74,0 120,4 3,6 456,4 2275 341,6 685,8 427,7
37 554,4 74,8 119,3 3,4 502,2 239,7 356,7 693,3 454,1
38 551,3 75,9 120,2 33 542,3 249,1 3773 695,9 473,2
39 5459 76,9 119,7 31 572,1 257,6 389,3 688,8 487,1
40 539,0 77,8 119,1 3,0 597,0 265,1 407,3 679,8 499,4
41 534,5 78,6 119,2 2,8 621,5 272,1 424,4 670,9 509,9
42 531,5 79,5 119,5 2,7 645,1 279,6 443,2 661,4 521,2
43 529,5 80,3 119,8 2,6 666,3 287,5 459,2 655,2 533,8
44 529,5 81,1 119,7 2,4 684,8 295,6 475,4 652,5 545,8
45 529,0 81,7 120,1 23 700,4 303,2 496,6 649,8 558,4
46 526,3 82,4 119,9 2,2 713,4 311,6 520,4 647,2 577,1
47 518,5 83,3 118,7 2,0 718,8 319,4 534,2 639,4 597,4
48 507,5 84,2 117,6 1,9 713,8 323,0 526,1 625,4 603,1
49 498,7 84,9 116,8 1,8 707,8 324,9 529,0 613,3 622,9
50 492,6 85,2 116,4 1,7 707,2 328,4 540,7 603,8 650,0
51 486,2 85,8 115,5 1,6 703,2 332,4 553,0 592,5 669,4
52 480,4 86,0 114,6 1,5 699,0 339,1 568,0 582,1 677,2
53 473,9 86,5 113,6 15 692,0 345,5 585,5 572,8 677,0
54 467,3 86,9 113,2 1,4 682,1 357,2 599,3 564,1 674,2
55 464,6 87,1 113,0 1,3 673,5 371,0 612,8 558,2 665,8
56 460,7 87,2 112,7 1,2 665,5 380,3 607,2 551,6 661,1
57 4542 87,4 112,1 11 654,6 386,2 608,7 543,1 654,6
58 20-19-19 439,3 87,5 115,9 8,8 630,2 391,5 586,3 525,7 615,9
59 460,7 88,2 117,4 8,6 624,3 381,5 556,5 536,6 610,6
60 520,5 88,2 123,2 8,4 601,8 370,6 531,5 589,6 634,8
61 542,1 88,4 124,2 8,2 586,5 361,3 512,3 626,2 635,3
62 561,9 88,5 126,8 8,0 575,1 354,2 497,4 662,2 629,4
63 577,6 88,6 128,6 7,8 570,1 350,7 486,5 703,8 622,2
64 584,2 88,6 129,7 7,6 571,1 349,8 478,6 733,7 615,5
65 591,3 88,6 1311 7,4 577,2 350,7 473,1 756,9 611,6
66 599,2 88,7 132,3 7,2 585,2 353,3 469,2 773,8 617,2
67 608,9 88,9 133,3 7,0 591,7 357,7 466,8 790,0 631,6
68 612,0 89,2 133,6 6,8 604,0 363,2 465,4 797,1 647,4
69 610,4 89,4 133,4 6,6 613,6 368,1 465,7 799,1 670,3
70 609,3 89,7 133,2 6,4 617,7 372,9 467,5 798,5 693,7
71 608,8 90,1 133,4 6,2 619,8 378,6 4719 800,0 712,3
72 612,9 90,5 134,6 6,0 627,8 384,6 478,3 807,1 729,6
73 622,7 91,1 135,9 58 641,3 388,1 485,4 822,1 695,9
74 623,8 91,5 135,8 5,6 654,3 390,9 492,5 832,0 657,9
75 624,3 92,1 136,4 54 668,1 394,5 500,2 832,5 634,7
76 623,3 92,7 136,7 52 681,8 398,6 507,7 831,4 621,1
77 621,4 93,4 136,5 5,0 696,3 402,9 514,9 830,2 614,7
78 622,4 93,9 137,0 4.8 704,4 405,8 524,2 833,6 611,0
79 620,7 94,3 136,3 4,6 706,3 409,0 535,1 831,9 606,8
80 616,6 95,0 136,4 4,4 713,0 411,0 5473 826,3 604,1
81 610,5 95,7 135,9 4,2 727,2 412,7 559,2 818,4 602,2
82 604,2 96,0 135,4 4,0 742,8 4148 570,0 807,7 603,5
83 599,3 96,4 134,8 3,9 758,4 417,8 578,3 797,9 604,5
84 597,5 96,9 1343 37 771,6 421,1 586,0 791,7 606,7
85 595,0 97,3 134,2 35 780,1 425,6 592,8 784,9 610,1
86 593,6 98,0 133,7 34 785,1 430,3 599,2 778,7 616,4
87 595,4 98,3 134,1 3,2 787,2 436,3 605,3 776,2 622,4
88 605,8 98,7 134,7 3,0 781,0 4425 610,6 783,1 628,4
89 607,2 99,0 134,7 2,9 776,9 448,9 616,3 785,7 634,5
90 607,1 99,2 134,6 2,7 7749 454,7 621,7 785,7 641,2
91 602,2 99,5 134,1 2,6 775,3 460,5 628,1 780,5 650,3
92 594,3 99,8 133,2 24 7773 466,3 634,8 770,8 662,8
93 588,2 100,4 132,3 23 780,3 471,6 643,6 760,2 675,7

Page 1 de 32



Agingn PI-20278

94 579,9 100,1 130,9 2,2 775,2 476,1 648,4 747,3 688,5
95 572,1 100,0 130,2 2,0 769,6 479,5 651,2 734,6 699,4
96 566,0 99,8 129,5 19 769,5 483,4 657,1 723,5 708,3
97 561,7 99,9 129,0 1.8 775,6 487,0 667,9 7147 715,7
98 557,7 99,8 128,8 1,7 784,7 492,9 678,2 705,8 724,1
99 554,1 100,4 127,7 16 797,1 499,2 687,7 698,2 734,2
100 550,3 100,5 127,4 15 810,0 504,4 698,2 692,0 740,5
101 5447 100,8 126,7 13 815,3 507,1 7114 683,8 743,2
102 540,9 100,7 126,0 13 817,8 508,3 725,8 675,5 7445
103 535,1 100,6 1255 12 818,1 508,8 734,6 665,7 743,0
104 530,7 100,7 124,9 1,1 823,8 508,5 748,0 656,8 737,2
105 5246 100,5 124,0 1,0 821,2 507,4 767,3 648,1 732,0
106 515,2 100,8 122,3 0,9 810,7 504,4 782,1 636,3 728,1
107 506,8 100,5 1216 0,9 799,5 504,0 790,5 623,9 719,2
108 501,3 100,0 121,1 0,8 786,2 507,3 798,0 614,2 721,5
109 491,4 100,0 119,5 0,7 770,0 509,5 801,6 602,4 724,6
110 482,2 100,2 118,2 0,7 753,7 5115 805,1 589,9 727,9
111 474,0 100,1 117,2 0,6 7411 508,7 804,6 578,5 7279
112 462,9 99,7 115,5 0,6 726,9 502,8 800,9 564,8 716,7
113 449,0 99,4 113,7 0,6 705,6 492,8 785,1 549,6 696,6
114 433,8 99,2 112,0 0,5 683,6 484,6 767,4 532,4 672,9
115 419,4 98,9 110,0 0,5 662,2 474,1 758,5 515,6 654,4
116 407,9 98,4 108,8 0,5 644,2 463,5 753,9 500,0 639,9
117 398,0 98,1 107,7 0,5 628,8 453,9 752,1 485,5 627,2
118 388,9 97,7 106,5 0,5 614,1 444.9 747,2 472,9 617,3
119 381,1 96,7 105,4 0,0 601,3 437,8 736,0 460,7 609,3
120 19-19-20-19 358,9 96,4 107,7 10,9 563,5 422,1 720,9 440,3 566,1
121 379,5 96,6 109,7 10,8 539,1 406,1 691,4 4428 540,3
122 415,7 96,5 112,7 10,7 566,5 394,4 661,5 463,8 533,7
123 439,2 95,8 114.6 10,5 584,2 385,3 633,8 486,5 549,8
124 465,5 95,3 117,9 10,3 589,6 376,7 608,6 516,0 582,3
125 502,2 94,8 1216 10,2 576,5 368,7 586,6 559,9 595,4
126 532,1 94,2 124,7 10,0 594,5 360,9 567,5 604,6 595,9
127 556,6 93,8 127,3 9,8 622,0 355,8 551,1 644,0 602,6
128 573,7 93,3 129,6 9,7 635,3 352,3 537,0 671,7 615,2
129 587,3 93,2 131,0 9,5 645,3 351,1 525,2 690,9 629,9
130 598,0 93,2 132,7 9,3 645,7 351,5 515,8 706,8 644,9
131 605,0 93,2 133,6 9,2 639,6 351,9 508,6 725,3 643,5
132 606,5 93,4 134,5 9,0 638,3 351,7 503,4 743,8 633,1
133 611,2 93,5 135,1 8,8 643,3 350,8 499,5 762,9 631,7
134 613,5 93,5 136,0 8,6 647,1 351,5 497,4 774,4 635,3
135 616,6 93,7 136,6 8,4 650,6 352,5 496,4 782,9 6445
136 622,1 94,0 137,9 8,3 654,4 354,5 496,5 793,9 653,9
137 637,5 94,1 140,2 8,1 658,5 356,0 497,8 816,2 673,5
138 658,5 94,2 142,9 7,9 661,8 357,3 500,2 848,0 683,3
139 664,1 94,3 143,2 7,7 671,8 357,0 503,0 863,4 719,9
140 666,4 94,5 144,6 7,5 680,2 356,2 505,9 870,8 734,5
141 669,8 94,9 145,7 73 687,3 355,9 508,9 876,8 745,8
142 676,0 95,4 146,6 7,1 694,0 356,5 512,2 883,7 759,6
143 684,3 95,6 1477 6,9 703,4 358,4 516,0 894,7 775,3
144 689,8 96,0 149,4 6,7 713,2 362,8 520,1 899,8 787,0
145 698,9 96,4 150,7 6,5 726,2 369,3 524,2 908,5 796,7
146 706,1 96,9 151,7 6,3 737,2 376,4 528,3 915,7 802,1
147 704,5 97,4 151,7 6,1 7449 383,4 532,5 916,8 801,9
148 698,6 97,7 150,9 59 754,0 390,0 536,1 910,6 800,8
149 687,7 98,3 149,4 57 759,3 396,6 539,8 899,7 794,3
150 675,7 98,8 148,1 55 765,3 403,2 543,2 882,6 789,6
151 666,0 99,3 146,8 54 769,5 409,6 546,5 865,2 786,4
152 656,8 99,7 145,8 52 770,9 415,9 549,9 855,2 785,9
153 645,9 99,7 143,9 5,0 774,7 420,9 553,6 841,0 785,0
154 638,2 100,3 142,7 4,8 782,1 425,9 557,4 827,7 785,8
155 632,3 101,0 142,2 4,7 787,5 430,2 561,5 816,9 785,6
156 628,1 101,5 141,7 4,5 788,0 433,9 565,9 808,2 787,4
157 620,3 102,3 140,0 4,4 784,1 436,2 570,8 799,7 789,4
158 609,2 102,7 138,5 4,2 770,1 436,6 575,8 787,1 788,7
159 598,1 103,1 1373 4,1 759,0 437,2 581,4 7713 7875
160 588,0 103,1 136,4 3,9 751,0 437,6 587,4 755,0 785,6
161 579,7 103,0 135,1 3,8 745,7 438,3 593,6 7415 782,9
162 571,6 102,4 133,9 3,7 741,6 439,3 599,8 728,3 778,3
163 566,0 102,3 132,8 3,6 737,6 442,4 605,5 716,2 7747
164 561,3 102,6 132,1 3,5 735,3 446,2 611,7 705,2 7718
165 558,9 102,4 1317 33 733,3 455,6 617,7 698,7 766,7
166 555,9 102,0 131,2 3,2 731,7 466,1 623,6 692,8 763,2
167 553,0 102,4 130,5 3,1 731,3 474,4 630,2 686,8 760,0
168 549,1 102,4 129,8 3,0 731,8 481,4 637,3 682,1 757,4
169 545,7 101,9 129,3 2,9 735,6 487,0 643,4 677,8 756,5
170 543,5 101,5 128,7 2,8 744,8 490,8 650,4 673,9 757,2
171 540,8 101,3 128,2 2,7 756,8 491,2 656,4 669,5 758,6
172 539,1 101,0 128,2 2,6 766,5 492,3 661,8 665,3 766,5
173 536,9 101,2 127,4 2,5 765,1 493,5 664,7 659,7 767,9
174 531,5 101,6 126,6 2,4 760,8 493,6 668,0 652,2 760,1
175 525,2 1018 126,2 2,3 758,4 494,4 672,1 642,5 751,0
176 519,4 101,6 124,9 2,3 755,2 494,6 676,5 633,7 744,2
177 515,9 101,5 1246 2,2 755,7 493,7 681,7 626,0 738,3
178 5143 101,8 123,9 2,1 753,5 493,5 687,1 621,4 735,3
179 510,7 101,7 1235 2,0 748,8 495,8 690,3 616,7 7333
180 506,1 101,6 122,9 19 7415 499,9 693,1 611,1 7315
181 499,7 100,9 121,8 19 735,2 503,6 696,5 603,0 729,8
182 492,1 100,7 121,3 18 728,6 505,3 700,7 594,1 728,6
183 487,5 100,2 120,8 1.8 722,5 504,4 703,7 586,8 728,6
184 487,2 100,0 120,4 1,7 717,9 498,9 702,9 582,7 726,7
185 486,4 99,6 120,4 16 705,3 492,0 688,7 580,1 733,5
186 479,8 99,5 119,2 1,6 694,4 485,4 670,6 574,6 740,2
187 470,9 99,1 118,3 15 684,2 478,4 653,1 566,0 745,9
188 462,1 98,7 117,1 15 675,2 472,3 637,3 556,5 749,5
189 454,9 98,1 116,0 15 667,3 466,4 623,6 548,2 7442
190 449,4 97,6 114,8 1,4 658,6 460,2 610,6 540,3 742,9
191 442,1 97,1 114,4 14 649,7 454,0 599,3 531,8 720,9
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192 435,0 96,8 113,6 13 640,1 450,0 590,1 522,4 692,0
193 425,6 96,8 112,0 13 628,9 444.8 582,3 510,9 669,4
194 414,9 96,6 110,6 13 617,4 438,5 575,8 497,6 651,1
195 405,2 96,4 109,5 13 606,5 432,0 570,8 485,7 634,4
196 395,6 96,2 107,9 13 594,6 425,6 566,2 474,1 620,2
197 387,4 95,9 107,1 13 582,7 419,5 562,0 463,2 607,3
198 379,5 95,4 106,3 13 572,2 414,3 559,4 453,1 595,6
199 3716 95,0 105,1 12 561,9 409,1 557,3 4428 583,1
200 364,0 94,7 104,4 13 552,3 404,8 555,5 432,7 569,9
201 21-21-21-23 344,5 93,9 108,2 11 518,6 395,8 556,3 414,7 542,4
202 341,6 93,6 104,0 11,0 486,1 381,8 550,2 407,3 507,1
203 356,1 93,7 105,3 11,0 461,4 366,4 541,1 410,9 478,0
204 388,4 93,5 108,9 10,9 461,3 354,6 529,6 430,0 455,5
205 403,1 92,4 109,5 10,8 443,6 344,8 517,2 4473 437,6
206 422,1 92,4 112,1 10,7 455,8 336,4 505,2 469,5 423,8
207 438,9 92,2 1145 10,6 449,2 329,2 493,2 493,3 4148
208 448,8 92,0 114,9 10,5 452,0 322,6 481,7 511,8 407,7
209 456,5 92,3 115,2 10,4 4453 317,7 470,9 525,6 402,8
210 461,8 91,7 115,9 10,3 431,1 313,1 461,6 537,4 398,8
211 470,2 91,4 1175 10,2 420,3 309,6 453,4 553,0 396,3
212 477,8 90,9 118,0 10,1 412,7 306,3 446,2 565,4 395,3
213 487,2 91,0 119,3 10,0 424,9 303,2 439,9 582,9 395,9
214 493,9 90,9 120,3 9,9 433,9 300,8 434,9 595,6 396,6
215 496,1 90,5 120,0 9,8 439,6 298,3 430,7 602,0 399,2
216 496,9 90,1 120,2 9,7 429,7 296,1 427,4 604,6 402,3
217 497,6 90,5 120,8 9,6 423,4 293,5 425,0 606,1 404,6
218 497,0 90,4 120,8 9,5 418,3 291,1 423,2 606,0 406,3
219 495,6 90,3 120,5 9,4 414,0 288,9 421,9 604,3 408,5
220 494,2 89,9 121,0 9,3 412,9 286,6 420,9 602,2 410,2
221 494,2 89,7 1216 9,2 450,3 284,5 420,6 600,9 411,7
222 493,3 89,9 121,2 9,1 497,2 282,3 420,7 597,0 411,9
223 491,6 89,8 120,9 9,0 532,3 280,7 420,7 593,3 412,7
224 492,0 89,8 121,1 8,9 549,6 279,4 421,0 590,2 413,6
225 492,2 89,8 1216 8,8 528,7 278,5 421,0 589,6 413,8
226 492,3 90,2 121,7 8,7 517,8 277,6 421,1 589,4 413,9
227 489,4 90,2 1216 8,6 517,5 276,5 421,3 586,2 413,5
228 489,9 90,1 121,4 8,5 523,2 275,4 421,9 585,2 413,7
229 493,2 90,1 122,1 8,4 532,7 275,0 423,1 588,2 415,6
230 500,2 89,8 122,8 8,3 544,0 275,0 424,6 596,1 419,5
231 504,2 89,8 1233 8,2 555,0 275,7 426,6 601,9 4246
232 506,0 89,7 123,3 8,1 564,7 276,5 428,9 607,0 430,3
233 510,9 89,8 124,0 79 575,8 277,7 431,8 614,5 437,2
234 518,8 90,0 124,4 7,8 589,2 279,7 435,1 625,7 445,9
235 529,3 90,2 126,8 7,7 597,5 282,5 438,9 640,1 456,8
236 538,8 90,2 127,6 7,5 609,3 286,0 4422 652,2 468,1
237 545,2 90,4 128,5 7,4 620,3 289,3 445,6 661,1 478,6
238 550,8 90,6 128,8 7,3 632,3 292,8 448,6 668,7 489,2
239 554,5 90,8 129,5 72 646,1 296,6 450,6 674,6 499,8
240 560,3 90,8 130,1 7,0 661,1 301,2 451,6 682,6 5115
241 567,1 91,0 131,2 6,9 673,0 306,3 452,8 693,5 523,6
242 571,9 91,1 1315 6,7 684,8 311,3 454,4 703,6 537,7
243 577,0 91,1 132,4 6,6 694,0 315,9 456,0 7111 554,4
244 579,8 91,3 132,8 6,4 702,5 320,1 458,1 17,7 572,0
245 581,4 91,7 132,9 6,3 709,1 324,0 460,6 722,8 589,4
246 582,6 91,8 133,1 6,2 715,8 328,1 463,2 725,3 604,5
247 583,8 91,8 1334 6,0 723,3 332,0 466,1 726,3 617,1
248 584,8 92,1 134,2 59 733,6 336,1 469,2 728,6 628,9
249 585,5 92,5 134,2 5,8 743,8 340,4 472,1 729,8 640,3
250 586,7 92,7 134,2 5,6 753,9 344,8 475,2 730,9 650,8
251 588,9 93,0 134,4 55 764,2 349,4 478,4 732,3 659,5
252 591,1 93,4 135,1 54 770,5 353,9 481,8 735,6 667,2
253 591,3 93,6 134,9 52 771,7 358,6 485,4 737,2 674,7
254 588,6 93,8 134,5 51 770,9 364,6 488,8 734,4 684,3
255 586,1 93,9 1345 5,0 774,2 370,3 492,1 732,2 695,6
256 579,7 94,3 134,0 4,8 772,3 376,1 495,4 725,7 707,1
257 574,0 94,7 133,0 4,7 771,8 381,9 498,6 717,2 716,1
258 571,7 95,0 133,1 4,6 773,0 387,3 501,8 7118 724,3
259 573,6 95,3 1333 4,5 771,6 392,5 505,5 7114 734,5
260 578,6 95,7 134,0 4,4 769,5 397,9 509,0 714,0 744,0
261 580,6 96,3 134,4 4,2 769,7 402,8 512,6 714,6 752,7
262 580,5 96,3 134,3 4,2 774,6 408,6 516,4 719,6 743,7
263 580,0 96,5 133,6 4,0 7779 413,8 519,6 7233 730,5
264 578,3 96,8 133,4 3,9 780,5 418,7 523,4 722,5 723,0
265 574,6 97,0 133,0 3,8 785,3 422,5 527,6 719,6 719,1
266 570,6 97,1 132,6 3,7 793,3 426,0 531,8 715,0 715,9
267 569,5 97,4 132,0 3,6 799,0 429,6 536,2 713,0 713,1
268 564,4 97,3 131,6 3,5 799,4 432,9 541,0 706,5 710,6
269 558,7 97,7 1314 3,4 798,2 436,5 545,7 698,9 7118
270 552,7 97,9 130,8 3,3 797,4 440,0 550,4 690,6 713,9
271 547,6 98,3 129,7 3,2 793,1 443,4 555,1 681,2 712,3
272 542,6 98,2 129,4 3,1 783,3 446,0 559,5 673,1 709,8
273 537,7 98,4 128,8 3,0 778,8 448,5 563,7 664,6 708,0
274 533,2 98,4 128,0 2,9 775,4 450,6 567,7 656,2 705,5
275 525,9 98,5 126,8 2,9 773,6 452,5 572,0 646,6 706,8
276 521,0 98,4 126,5 2,8 774,4 455,5 576,3 638,2 708,1
277 516,9 98,4 125,8 2,7 7745 460,4 581,5 631,3 7113
278 512,7 98,4 125,4 2,6 776,2 463,9 587,7 625,5 714,7
279 510,1 98,2 124.8 2,6 777,0 466,9 594,2 620,6 7175
280 505,3 98,1 124,3 2,5 777,8 468,8 600,2 614,5 719,7
281 499,7 98,4 1235 2,4 7771 470,5 605,9 607,1 719,2
282 492,9 98,8 122,9 2,4 777,9 472,6 611,3 598,3 713,4
283 485,7 98,8 122,1 2,3 781,5 475,2 616,1 589,9 709,6
284 477,6 98,7 120,6 2,2 784,0 477,2 620,7 580,8 704,8
285 469,5 98,5 119,0 2,2 783,2 478,9 6247 570,9 699,1
286 461,0 98,3 118,6 2,1 781,7 479,8 627,3 561,1 694,4
287 454,2 98,6 117,8 2,1 782,2 482,2 630,1 551,9 690,9
288 448,2 98,8 117,2 2,1 780,2 484,9 632,9 543,3 688,1
289 4444 98,8 116,4 2,0 779,4 487,4 636,6 536,2 685,7
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290 439,2 98,9 115,6 2,0 773,2 490,0 640,6 529,7 682,6
291 429,1 98,6 1143 19 754,1 489,8 642,0 521,0 678,6
292 421,4 98,4 113,5 19 734,5 486,7 640,2 511,1 673,0
293 411,1 98,1 112,1 19 715,3 4817 637,7 500,4 664,2
294 400,6 98,1 110,6 19 696,7 474,7 634,4 488,1 650,8
295 391,0 97,8 109,7 1.8 679,8 467,9 631,2 476,0 637,3
296 382,7 97,5 108,4 18 664,9 461,6 628,7 465,2 624,9
297 3753 97,1 107,4 1.8 652,1 456,0 627,1 454,6 613,8
298 368,9 96,8 106,8 18 641,8 451,2 626,0 445,0 604,4
299 363,2 96,6 106,3 1.8 632,9 447,2 625,4 436,1 596,0
300 358,1 96,2 105,4 18 623,9 444,0 625,4 428,3 589,4
301 352,7 96,0 104,7 17 615,3 4413 624,8 421,3 583,4
302 347,7 95,2 103,3 0,0 606,6 438,6 623,7 414,3 577,9
303 343,8 95,2 103,2 19 598,0 436,4 622,6 407,7 572,6
304 339,4 94,9 102,1 19 591,0 434,5 622,0 402,1 566,9
305 335,4 94,2 102,3 19 583,4 433,8 621,8 396,0 562,4
306 332,2 93,7 102,0 19 576,3 433,0 622,2 391,0 558,5
307 329,1 93,5 1011 19 570,2 432,4 622,9 386,3 554,8
308 326,6 92,7 100,9 19 565,6 432,3 623,8 382,1 551,7
309 324,2 92,6 100,5 19 561,9 432,5 625,3 378,4 549,6
310 322,4 92,5 100,4 19 559,0 432,4 625,8 374,6 547,4
311 320,8 92,5 100,0 1.8 556,6 431,9 626,8 3716 545,6
312 319,2 92,2 99,6 18 554,8 432,2 628,3 369,0 543,7
313 317,3 91,7 99,0 1.8 553,8 432,3 630,6 366,4 542,1
314 313,7 91,5 98,6 18 558,7 431,3 631,8 363,4 540,8
315 311,2 91,3 98,5 1.8 561,6 430,1 631,0 361,0 538,6
316 309,7 90,9 98,0 18 562,1 429,2 630,3 358,4 537,1
317 308,4 90,8 97,6 1.8 561,0 429,0 630,1 355,7 535,0
318 306,6 90,7 97,6 1,7 559,9 428,4 630,5 353,5 532,6
319 305,0 90,4 97,5 17 558,3 427,5 631,4 351,1 530,5
320 303,4 90,5 97,5 1,7 557,2 427,6 632,9 349,2 528,6
321 301,7 90,7 97,3 17 556,9 426,7 634,8 347,1 526,4
322 300,1 90,8 96,9 1,7 556,9 427,0 635,8 345,5 525,2
323 299,1 90,7 97,0 17 558,5 427,1 636,8 343,9 523,7
324 298,1 90,4 96,6 1,6 557,3 426,4 638,0 342,4 522,1
325 296,7 90,5 96,6 16 554,0 426,2 640,4 340,7 521,1
326 295,6 90,4 96,6 1,6 549,8 425,3 643,1 338,8 520,4
327 2948 90,1 96,2 16 545,1 4243 646,3 337,3 520,0
328 294,2 90,1 96,2 1,6 542,1 423,4 650,1 336,0 523,3
329 2943 90,2 96,3 16 540,7 422,8 654,5 334,8 5248
330 293,9 89,9 96,0 15 540,0 422,5 658,0 334,0 525,1
331 293,1 89,8 95,9 15 540,1 421,4 658,6 333,2 525,3
332 291,8 89,5 95,9 15 539,8 420,6 657,0 332,3 525,3
333 291,1 89,3 96,0 15 538,4 420,2 657,1 3314 5249
334 290,7 89,3 95,7 15 536,9 419,7 658,0 330,2 524,2
335 289,3 89,0 95,4 15 537,3 418,6 654,5 329,7 524,2
336 288,0 88,8 95,9 1,4 537,5 417,5 649,6 328,2 523,1
337 287,2 88,8 95,3 14 532,4 415,7 646,1 327,0 521,3
338 286,4 88,8 95,1 1,4 527,8 414,6 643,7 326,0 519,2
339 285,7 88,6 94,9 14 523,2 413,2 642,2 324,9 518,0
340 284,7 88,6 94,7 1,4 518,6 412,2 641,7 324,0 516,7
341 284,0 88,6 94,5 13 515,5 4113 641,6 322,6 515,4
342 283,4 88,5 94,5 13 512,4 410,3 640,5 321,8 514,4
343 282,7 88,6 94,6 13 510,7 409,4 638,1 320,7 513,3
344 282,2 88,8 94,6 13 508,0 408,6 634,7 319,7 512,2
345 282,1 88,8 94,4 13 505,4 408,1 631,0 319,1 511,4
346 281,8 88,6 94,5 13 503,4 407,7 627,5 318,3 510,8
347 281,3 88,7 94,4 12 502,1 407,2 625,2 317,7 510,3
348 281,0 88,5 94,3 1,2 500,8 407,5 623,8 317,0 509,6
349 279,8 88,4 94,6 12 499,7 406,4 623,0 316,4 509,7
350 278,6 88,1 94,6 1,2 499,2 405,3 620,1 3155 509,3
351 277,6 88,0 94,4 12 498,2 404,8 616,7 314,9 508,4
352 276,8 87,8 93,7 1,2 497,4 404,1 614,2 3143 506,2
353 276,3 87,6 93,6 11 497,0 404,0 608,4 313,7 505,4
354 276,5 87,8 93,8 11 496,4 404,1 600,4 313,4 503,9
355 276,5 87,9 93,8 11 495,9 403,9 593,1 313,0 503,1
356 276,2 87,9 93,6 11 495,3 404,3 587,5 3125 502,3
357 276,1 88,0 93,7 11 495,6 405,2 582,2 312,3 501,6
358 22-21-22-21 276,3 88,0 94,7 1,1 496,0 404,3 579,4 312,1 501,7
359 266,3 87,5 95,0 12,5 475,5 387,4 587,2 306,2 469,0
360 260,5 87,9 93,0 12,5 452,8 367,2 562,6 301,9 436,2
361 255,0 87,9 92,1 12,5 432,2 350,6 535,5 297,6 409,5
362 250,4 87,9 91,6 12,4 413,5 336,5 511,0 293,4 387,2
363 248,4 87,5 91,6 12,4 397,1 324,7 489,4 290,2 369,3
364 271,3 87,4 95,5 12,3 383,4 314,7 470,7 298,7 354,9
365 314,3 87,0 99,7 12,2 375,6 306,9 454,2 325,7 344,6
366 336,1 86,6 101,1 12,1 370,2 299,7 440,1 346,8 337,2
367 349,2 86,3 102,5 12,0 367,5 293,6 428,6 364,5 3319
368 359,1 86,5 103,3 12,0 366,0 288,2 420,2 380,6 328,6
369 367,3 86,4 105,4 11,9 365,8 282,9 414,1 394,7 328,5
370 383,2 86,3 106,6 11,8 366,6 278,7 411,4 414,0 328,3
371 396,8 86,1 108,3 11,7 369,3 275,6 410,9 432,5 330,1
372 407,6 86,0 109,5 11,6 373,6 272,7 412,7 449,2 3333
373 416,8 86,0 110,7 115 378,5 270,4 416,4 466,3 338,2
374 425,5 86,1 112,2 11,3 383,9 268,6 421,8 483,3 342,5
375 431,2 86,4 1134 11,2 391,3 268,6 428,2 497,4 347,9
376 438,9 86,7 114,0 1.1 399,3 268,7 435,5 512,9 353,1
377 4448 86,7 114,8 11,0 405,0 268,5 4455 522,5 357,5
378 451,0 86,6 115,8 10,9 410,8 268,4 456,8 533,0 362,4
379 458,9 86,8 117,7 10,8 417,0 268,5 469,0 5445 367,6
380 466,2 86,9 118,7 10,7 424.8 269,1 480,6 557,0 372,4
381 472,5 87,1 119,1 10,5 432,7 269,9 491,2 569,0 377,3
382 478,5 87,2 120,1 10,4 441,2 271,2 501,0 579,9 383,3
383 483,9 87,1 120,6 10,3 449,4 272,5 510,4 590,5 390,1
384 488,0 87,3 121,2 10,2 456,8 273,8 519,7 599,1 398,9
385 492,8 87,6 122,4 10,0 463,9 275,3 528,6 606,5 408,5
386 496,8 87,7 123,0 9,9 469,4 276,9 537,1 612,7 418,0
387 500,5 88,2 123,6 9,8 474,7 277,8 545,2 618,4 428,3
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388 503,5 88,6 123,9 9,7 479,0 278,6 552,7 622,0 439,1
389 505,9 88,7 1239 9,6 482,5 279,5 559,9 625,3 450,5
390 508,9 88,6 124,8 9,4 485,4 280,2 566,6 628,2 462,3
391 511,3 88,9 1254 9,3 489,2 281,0 573,2 631,5 473,9
392 513,6 88,9 125,2 9,2 492,7 282,4 579,4 633,1 485,0
393 514.,6 89,0 125,7 9,1 496,3 283,9 585,7 634,0 493,5
394 516,0 89,3 126,4 8,9 500,1 285,5 591,6 635,1 500,3
395 516,9 89,3 126,4 8,8 504,5 287,4 597,4 636,3 509,0
396 517,2 89,7 126,7 8,7 509,2 289,2 603,2 637,0 518,2
397 517,9 90,0 126,9 8,6 514,2 291,0 608,7 638,0 528,7
398 518,5 90,0 126,8 8,4 518,8 293,2 613,9 638,0 539,0
399 518,8 90,2 127,0 8,3 522,1 295,8 619,0 638,3 548,5
400 518,4 90,4 127,9 8,2 525,3 298,2 623,6 637,7 556,5
401 519,2 90,9 1279 8,1 528,1 302,8 628,5 638,2 565,0
402 520,4 91,0 127,6 7,9 530,9 308,5 633,1 639,3 574,3
403 520,3 91,1 127,9 7,8 534,3 314,6 638,0 640,2 581,9
404 520,7 91,3 128,1 7,7 537,7 320,3 642,9 642,0 589,5
405 520,7 91,4 128,4 7,6 542,2 328,1 647,9 642,4 596,2
406 523,1 91,8 129,2 7,4 547,9 335,4 653,0 645,1 602,0
407 527,6 92,2 129,2 73 554,2 344,7 657,6 651,5 607,5
408 531,6 92,5 129,9 7,2 561,0 354,5 662,4 660,0 613,5
409 536,2 92,4 130,3 7,0 567,9 361,8 667,6 668,7 617,1
410 541,1 92,4 131,3 6,9 574,6 370,0 673,4 678,5 621,3
411 547,2 92,4 132,4 6,7 581,0 3771 679,3 688,5 623,1
412 554,5 92,2 132,7 6,6 588,1 384,5 685,6 701,4 627,6
413 563,6 92,7 133,7 6,4 594,7 390,2 691,8 718,1 630,0
414 574,6 93,3 134,9 6,3 601,5 396,5 697,8 736,0 632,1
415 582,9 93,8 136,3 6,1 609,2 403,7 704,5 752,8 636,6
416 587,8 94,2 137,7 6,0 616,3 412,7 711,3 765,6 640,9
417 593,1 94,3 138,4 5,8 623,2 419,3 718,4 775,8 648,7
418 594,6 94,7 138,3 5,6 630,8 427,9 725,4 778,9 661,5
419 591,1 95,0 138,6 55 639,2 433,7 734,0 7723 673,0
420 586,2 95,3 138,3 53 648,7 440,4 742,5 764,0 683,3
421 582,3 95,7 1375 52 658,3 446,0 750,5 756,7 694,0
422 578,4 95,8 136,8 50 666,5 450,0 758,1 750,9 703,3
423 577,6 95,8 137,2 4,9 673,8 454,1 764,9 7477 715,0
424 580,3 96,0 137,7 4,8 680,1 459,0 770,8 749,8 7275
425 582,1 96,7 138,1 4,6 687,6 465,2 776,3 753,2 737,7
426 586,3 97,1 139,0 4,5 691,7 461,4 764,8 752,8 747,4
427 588,0 97,5 138,1 4,3 697,1 457,9 7479 754,8 766,2
428 582,9 97,8 137,2 4,2 702,4 457,1 735,0 748,8 7715
429 574,5 97,8 136,2 4,1 707,3 457,3 725,5 738,8 776,0
430 565,2 98,1 134,7 4,0 712,1 458,9 718,6 724,5 778,2
431 557,4 98,5 133,2 3,9 715,1 461,7 713,6 709,4 776,6
432 550,8 97,9 131,9 3,7 716,3 464,9 709,6 696,4 774,6
433 545,3 97,9 130,9 3,6 717,0 465,7 709,0 686,6 771,1
434 539,7 97,4 130,2 3,5 716,1 465,1 710,1 676,5 767,1
435 534,3 97,1 129,3 3,4 716,1 464,2 711,2 666,0 760,8
436 529,9 97,3 128,4 3,3 716,2 465,3 713,8 656,8 753,0
437 526,9 97,3 128,3 3,2 719,0 468,4 717,8 649,5 7474
438 525,4 96,8 128,2 3,2 722,4 472,1 722,4 645,0 742,3
439 525,4 97,0 128,4 3,0 728,4 477,1 726,8 642,2 738,0
440 524,2 96,7 127,6 2,9 733,6 483,1 7315 640,8 734,5
441 519,7 96,9 127,6 2,9 737,1 490,4 733,9 636,6 733,2
442 516,1 96,7 126,6 2,8 739,5 497,5 735,3 632,4 732,7
443 509,8 97,1 1254 2,7 747,6 504,5 732,0 627,7 737,3
444 503,5 97,3 124,6 2,6 751,9 507,4 726,2 620,7 744,0
445 498,7 97,1 1243 2,5 751,8 505,8 722,7 614,0 750,5
446 495,0 97,5 123,8 2,5 749,6 504,3 721,4 607,8 755,3
447 490,5 97,3 123,6 2,4 747,2 503,9 722,0 600,7 757,5
448 486,4 97,1 122,6 2,3 744,9 504,8 723,7 593,9 755,6
449 482,5 96,9 1218 2,3 7411 504,2 7249 587,5 752,5
450 477,1 97,4 121,3 2,2 736,7 503,2 724,6 579,8 749,1
451 471,2 97,5 119,9 2,2 731,3 501,9 7219 571,7 7447
452 465,4 97,2 119,2 2,1 726,1 499,5 720,6 562,9 739,1
453 459,4 96,9 118,4 2,1 719,3 498,1 721,1 554,2 732,4
454 453,6 96,6 117,8 2,0 712,7 497,1 720,7 544,6 726,6
455 448,3 96,3 1175 2,0 706,3 496,7 720,7 536,7 720,5
456 4445 96,0 116,6 19 701,0 497,5 719,8 529,7 712,1
457 440,3 96,0 115,9 19 696,3 499,0 719,3 522,5 705,1
458 435,0 96,2 115,4 18 693,0 501,5 720,2 515,4 701,0
459 429,3 95,8 1149 1.8 691,2 504,7 723,0 508,6 697,6
460 424,0 95,8 113,8 18 688,0 510,2 728,2 501,3 694,4
461 418,2 95,9 112,9 17 684,3 515,3 736,5 494,1 690,5
462 411,2 96,1 1118 1,7 678,8 516,9 744,7 486,5 685,7
463 403,0 95,9 110,9 17 669,9 517,0 751,4 477,8 678,1
464 395,1 95,4 109,8 1,6 661,4 516,3 757,9 468,8 671,2
465 388,4 95,3 109,4 16 652,9 515,2 763,4 460,7 665,0
466 383,2 95,1 108,5 1,6 645,9 514,2 769,2 453,1 658,6
467 378,9 94,3 107,9 16 639,3 513,0 774,0 446,5 653,4
468 374,4 93,7 107,0 15 637,8 508,3 77,8 439,9 649,6
469 369,4 93,6 106,5 15 638,0 498,9 779,0 432,7 645,0
470 364,6 93,4 106,1 15 637,7 490,8 779,5 426,4 640,8
471 360,3 93,2 105,9 15 635,3 484,1 778,4 420,6 635,4
472 355,0 92,9 105,5 15 631,8 476,2 773,0 414,4 628,8
473 350,0 92,5 104,3 15 626,7 468,4 769,1 408,4 622,8
474 344,9 92,2 103,8 1,4 621,5 461,7 766,7 402,8 617,7
475 340,9 91,9 103,0 14 616,7 456,9 765,4 397,1 620,6
476 337,2 91,9 102,7 1,4 612,3 453,5 765,2 392,5 622,0
477 334,1 91,9 102,8 14 608,5 450,6 765,0 387,4 621,5
478 3315 91,6 102,2 1,4 605,9 445,2 762,1 383,2 620,4
479 329,4 91,3 101,6 14 603,7 441,0 759,2 379,5 619,2
480 327,1 91,2 101,4 1,4 601,2 436,9 757,4 375,8 617,9
481 325,9 91,2 103,4 2,2 598,1 432,8 759,6 372,6 613,7
482 23-23-23 307,0 91,0 104,4 15,7 555,6 417,0 731,4 360,1 569,5
483 3317 91,1 106,2 15,6 513,7 397,2 690,7 370,1 523,0
484 389,6 91,3 112,1 15,4 483,6 380,7 653,5 409,0 487,2
485 442,1 90,9 116,7 153 461,3 367,4 620,4 456,6 461,0
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486 467,7 90,4 118,4 15,1 445,2 354,2 591,5 490,9 444,0
487 488,3 89,9 1211 15,0 433,4 343,6 566,2 522,7 433,4
488 514,9 89,9 124,8 14,8 425,6 335,3 544,2 562,1 427,8
489 542,1 89,5 128,3 14,6 421,6 329,0 525,5 606,5 426,0
490 566,1 90,1 130,5 14,4 419,6 324,4 509,4 651,4 440,3
491 579,2 90,2 132,8 14,2 419,1 320,7 496,2 682,4 458,1
492 590,4 90,0 134,3 14,1 421,3 317,5 485,2 706,0 474,6
493 602,4 90,0 136,4 13,9 426,5 315,9 476,4 728,9 484,1
494 610,0 89,8 137,3 13,7 433,5 314,4 469,4 7479 491,6
495 615,1 89,7 138,8 13,5 441,6 313,3 463,6 764,0 498,9
496 622,7 89,9 139,9 13,3 449,7 312,5 458,8 777,0 504,2
497 631,0 90,0 1415 13,1 458,9 312,7 455,7 789,2 510,4
498 637,0 90,3 142,3 13,0 468,9 313,5 453,2 802,0 515,9
499 641,7 90,4 143,0 12,8 480,7 314,9 451,7 812,4 522,8
500 642,0 90,8 143,5 12,6 493,2 317,2 451,0 819,1 530,9
501 637,8 91,4 143,5 12,4 506,7 320,2 451,0 816,7 540,0
502 632,3 91,4 142,9 12,2 518,0 322,6 451,5 809,7 548,7
503 626,7 91,6 1423 12,1 529,6 325,4 452,3 802,0 556,9
504 625,4 92,2 142,4 11,9 542,8 327,8 453,0 802,8 568,9
505 629,2 92,7 143,5 11,7 558,9 330,6 454,3 807,2 584,9
506 633,3 92,9 143,3 115 572,9 332,9 456,3 810,7 599,5
507 634,7 93,0 143,0 113 584,6 335,0 458,4 813,8 614,7
508 629,5 93,8 142,8 11,2 593,5 336,7 460,2 807,7 629,8
509 625,4 94,0 1423 11,0 599,8 338,6 461,7 800,9 643,6
510 623,4 94,0 142,6 10,9 604,2 341,1 463,0 795,0 653,8
511 623,8 94,2 142,2 10,7 605,9 3419 464,4 792,2 659,9
512 625,0 93,8 142,8 10,5 608,3 345,9 466,9 793,7 663,3
513 627,1 94,3 143,1 10,4 611,7 348,9 470,2 796,1 671,0
514 628,7 94,7 143,1 10,2 615,5 352,3 474,3 797,5 684,5
515 625,2 95,0 142,7 10,1 621,0 355,3 478,8 794,0 701,1
516 621,9 95,4 142,9 9,9 625,2 358,7 483,0 87,7 715,4
517 617,2 95,6 142,2 9,7 628,6 361,3 487,4 781,8 7245
518 612,7 95,5 141,7 9,6 633,2 364,9 491,9 775,2 728,5
519 607,4 96,1 140,8 9,4 637,2 367,7 496,3 766,5 737,2
520 602,1 96,5 140,2 9,3 640,5 370,9 500,7 759,3 744,6
521 596,8 96,2 139,3 9,2 642,0 374,0 504,7 751,1 749,7
522 590,8 96,6 138,7 9,0 642,7 376,3 507,7 743,9 47,7
523 585,7 96,5 138,0 8,9 641,0 377,5 510,5 736,3 745,2
524 579,8 96,6 136,8 8,8 638,2 378,5 513,0 27,7 743,0
525 20,00 574,3 96,7 143,4 8,7 635,4 378,3 516,9 714,9 739,6
526 573,7 97,1 140,5 12,6 635,4 377,8 517,8 702,6 707,3
527 601,2 97,1 1418 12,5 634,1 376,3 514,5 7274 674,8
528 614,9 96,7 142,9 12,3 632,9 374,4 507,7 747,6 647,5
529 616,8 96,8 142,8 12,1 629,5 372,2 499,2 754,3 626,5
530 622,6 96,9 143,2 12,0 627,9 371,2 490,1 763,1 609,7
531 620,4 96,8 142,7 118 628,2 370,3 481,1 764.,6 597,7
532 614,5 96,7 1415 11,6 628,5 369,6 472,5 758,8 589,3
533 608,4 96,6 141,0 115 628,8 368,3 464,4 751,0 582,2
534 602,6 96,8 140,4 11,3 629,3 366,8 457,8 745,1 577,3
535 597,1 96,7 139,4 11,2 629,5 365,3 451,3 740,1 574,6
536 591,9 96,3 139,1 11,0 628,6 364,2 446,2 736,3 572,4
537 585,6 96,1 138,4 10,9 627,8 362,8 441,6 730,4 572,0
538 576,9 96,3 137,9 10,8 627,4 362,0 437,8 718,8 571,9
539 568,7 96,5 137,0 10,7 626,7 361,5 434,4 707,0 572,6
540 560,7 96,4 136,0 10,6 622,2 360,0 431,3 694,0 571,2
541 553,3 96,2 1353 10,5 615,5 357,4 428,4 682,8 568,4
542 543,3 96,3 134,2 10,3 607,2 354,7 425,6 667,9 563,9
543 534,6 96,5 133,9 10,2 600,8 352,5 422,7 653,4 558,3
544 524,9 96,5 133,1 10,1 595,3 350,7 420,2 639,8 553,7
545 520,0 96,8 132,1 10,0 592,4 349,3 417,9 630,5 552,6
546 525,2 96,9 132,8 9,9 591,0 348,1 416,1 631,0 554,8
547 529,4 97,1 132,8 9,8 588,7 346,8 414,9 634,1 556,6
548 535,9 97,2 133,3 9,7 587,4 345,9 413,8 641,0 557,8
549 531,5 97,4 132,3 9,6 588,6 346,2 413,6 641,2 560,9
550 526,5 97,5 1315 9,5 590,2 346,2 413,7 637,6 561,9
551 521,4 97,8 1313 9,4 591,4 345,8 414,1 632,9 561,7
552 516,9 97,7 130,7 9,3 592,6 345,4 414,9 628,7 561,1
553 518,1 98,0 1311 9,1 596,7 345,3 415,6 627,7 564,8
554 524,5 98,3 131,4 9,0 600,1 345,8 416,6 632,8 571,4
555 528,5 98,4 1317 8,9 601,8 346,1 418,0 638,8 579,1
556 524,9 98,4 131,3 8,8 603,6 347,1 419,7 638,1 585,6
557 517,7 98,6 130,5 8,7 606,0 347,9 421,6 632,5 586,8
558 512,0 98,4 130,2 8,6 610,3 348,7 423,6 624,6 588,0
559 506,8 98,5 129,7 8,5 614,8 349,6 425,5 616,2 589,5
560 505,0 98,5 129,2 8,4 615,9 350,5 427,4 611,8 590,7
561 503,0 98,5 129,0 8,3 616,2 351,1 429,0 608,3 592,2
562 501,4 98,7 128,6 8,2 616,2 351,8 430,6 605,6 594,0
563 499,4 98,9 128,2 8,1 614,9 352,2 432,0 602,6 594,9
564 497,4 99,0 128,3 8,0 612,7 352,3 433,2 599,7 596,3
565 496,6 99,3 127,9 79 609,9 352,0 434,4 597,6 597,0
566 495,7 98,9 127,8 7,9 608,8 352,0 435,9 596,5 599,6
567 495,2 99,1 127,8 7.8 612,0 352,4 437,2 596,5 606,7
568 497,4 99,2 128,6 7,7 615,6 353,2 438,1 597,8 613,8
569 499,0 99,1 128,1 7,6 619,2 354,5 438,6 599,5 621,9
570 499,6 98,6 128,1 7,5 624,3 356,7 438,8 601,5 637,8
571 496,3 98,3 127,8 7,4 629,9 360,0 438,3 598,1 653,5
572 492,4 98,4 127,2 7,3 632,2 363,1 437,7 594,0 673,1
573 489,3 98,4 127,2 72 633,7 366,0 436,5 589,3 687,4
574 484,9 98,3 126,3 7,1 633,8 369,3 435,0 584,5 699,4
575 477,6 97,9 1253 7,0 633,6 375,0 433,2 577,3 710,7
576 469,1 97,5 124,3 6,9 632,2 381,6 430,8 567,1 714,4
577 461,6 97,6 1234 6,8 629,5 391,2 428,0 557,2 715,8
578 456,2 97,7 122,7 6,8 626,5 399,3 425,2 549,9 704,1
579 453,2 97,5 122,2 6,7 624,6 406,0 422,4 543,4 697,5
580 449,3 97,2 121,4 6,6 622,6 411,6 419,9 536,9 688,3
581 4453 97,5 120,5 6,5 620,0 416,0 417,7 529,8 678,9
582 441,4 97,5 120,2 6,4 616,0 418,4 415,7 524,1 668,9
583 438,0 97,2 119,8 6,4 613,4 420,7 413,8 519,0 661,9
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277,0
275,9
274,8
273,8
272,9
272,0
271,1
270,7
270,7
270,5
270,2
270,1
269,6
269,4
269,6
269,8
270,2
270,7
270,7
270,5
270,3
269,8
268,8
268,0
267,2
266,2
265,6
265,4
265,6
265,6
265,3
265,0
264,6
264,4
264,2

96,8
96,6
96,4
96,2
96,0
96,1
96,0
96,0
95,9
95,8
95,5
95,3
94,9
94,8
95,0
95,1
95,0
94,9
94,4
94,2
93,9
93,6
93,7
93,5
93,4
93,5
93,5
93,5
93,7
93,8
93,7
93,5
93,4
93,7
93,6
93,3
93,1
93,2
93,1
93,4
93,4
93,6
93,5
93,1
92,9
92,8
92,5
92,6
92,8
92,9
92,7
92,8
92,8
92,8
92,7
92,8
92,5
92,4
92,2
92,1
92,0
91,9
92,0
91,8
91,8
91,7
91,6
91,5
91,5
91,3
91,4
91,4
91,3
91,3
91,2
91,1
91,0
90,9
90,8
90,8
90,7
90,7
90,7
90,7
90,6
90,6
90,6
90,5
90,6
90,5
90,4
90,4
90,4
90,1
90,0
90,0
20,1
90,1

119,2
118,6
117,8
1176
117,4
1171
116,4
116,1
115,1
1149
114,5
113,8
114,3
1143
113,5
1135
112,9
1114
110,0
109,1
108,5
108,4
108,2
108,1
107,6
106,7
106,1
105,7
105,3
104,9
104,2
103,8
103,2
102,7
102,4
102,0
101,6
101,4
100,9
100,6
100,1
99,9
99,7
99,2
98,8
98,7
98,2
98,0
97,8
97,6
97,4
97,0
97,0
96,8
96,7
96,7
96,4
96,1
96,1
96,5
96,6
96,7
96,6
96,2
95,9
95,9
95,8
95,5
95,5
95,3
95,4
95,2
95,1
95,3
95,1
95,2
95,1
95,2
95,0
94,9
95,2
95,2
95,2
95,2
95,0
94,6
94,8
94,2
94,5
94,2
94,1
94,2
94,2
94,0
94,0
94,4
94,2
94,3

6,3
6,2
6,2
6,1
6,0
6,0
5,9
5,9
5,8
5,7
5,7
5,6
55
55
5,4
53
5,3
5,2
5,2
51
5,1
5,0
5,0
4,9
4,9
48
4,8
48
47
a7
4,6
4,6
45
45
45
4,4
4,4
4,4
4,3
4,3
43
4,2
4,2
4,2
4,1
41
4,1
4,0
4,0
4,0
4,0
3,9
3,9
3,8
3,8
3,8
3,7
3,7
3,7
3,6
3,6
3,6
35
3,5
35
3,5
35
3,4
3,4
3,4
3,4
3,4
3,3
3,3
3,3
3,3
3,3
3,2
3,2
3,2
3,2
3,2
3,1
3,1
3,1
3,1
3,1
3,1
3,0
3,0
3,0
3,0
3,0
3,0
2,9
2,9
2,9
2,9
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610,9
607,8
605,2
601,8
598,2
594,3
590,8
588,2
585,5
584,1
582,2
581,0
578,6
576,4
576,5
575,4
572,6
567,2
561,8
556,2
552,7
551,2
548,1
543,5
540,9
537,1
532,1
527,3
523,4
520,2
516,5
512,5
507,1
500,8
495,6
490,7
486,4
482,2
478,3
475,1
4717
468,3
465,5
463,2
460,7
458,6
457,1
455,6
455,0
454,5
454,5
454,1
453,9
453,8
453,1
452,9
452,4
452,4
453,0
457,9
461,2
463,9
464,8
464,0
462,5
460,9
459,8
458,7
458,8
458,5
459,1
459,3
460,0
460,6
461,8
463,0
464,3
466,7
468,3
470,0
4715
472,6
473,9
475,1
475,6
476,0
476,3
476,8
479,0
480,9
483,4
486,0
486,8
487,7
488,1
488,6
488,8
488,7

421,4
422,2
422,4
424,5
426,0
427,3
428,0
428,3
428,4
428,0
428,7
428,5
423,4
417,7
417,3
417,8
419,5
420,2
418,3
414,8
409,3
404,7
400,8
398,6
396,8
395,0
392,1
390,9
391,9
391,1
389,8
387,4
383,6
380,7
379,2
3779
374,6
371,8
369,3
367,0
364,8
363,6
361,8
360,0
358,3
357,8
357,5
357,0
356,9
357,0
356,6
356,9
357,4
357,7
357,1
356,7
356,5
356,1
356,0
358,5
360,3
361,5
362,8
363,4
363,1
362,5
361,4
359,6
358,5
358,7
358,6
358,6
358,8
359,7
360,3
362,0
364,1
366,0
367,5
369,1
370,6
372,1
373,2
3743
374,8
374,8
374,8
374,4
374,5
3743
373,9
373,8
373,5
373,8
374,2
374,2
374,6
374,8

412,5
411,5
410,8
410,5
410,3
410,4
410,7
410,8
411,1
411,4
411,3
411,5
411,9
412,2
4132
4144
415,1
415,6
416,2
416,7
417,0
417,5
418,1
418,8
419,2
419,6
419,5
418,9
418,3
417,6
416,7
415,7
4145
4134
412,4
411,5
410,7
410,1
409,4
408,9
408,3
408,4
409,3
411,1
413,1
415,1
417,6
420,3
4233
426,6
430,2
433,0
434,7
435,9
437,3
439,0
441,1
444,0
447,0
448,2
445,4
441,3
436,2
430,5
4252
420,4
416,5
413,2
410,9
409,1
407,8
406,8
406,2
405,7
405,1
404,3
403,6
403,2
403,1
403,3
403,7
404,4
405,5
407,0
408,7
410,2
412,0
413,8
415,6
417,5
419,5
21,7
423,8
426,1
428,8
431,0
433,0
434,9

513,2
507,2
501,4
497,0
493,0
488,7
484,6
480,6
475,9
471,3
467,1
462,6
460,7
459,2
456,2
454,0
450,8
4442
435,1
426,2
419,1
415,0
411,4
410,3
407,3
403,3
398,9
394,3
390,3
386,4
382,5
378,1
374,1
369,6
365,9
362,1
358,4
354,7
351,5
348,4
345,2
342,3
339,3
336,5
333,8
331,1
328,3
326,0
323,7
322,0
320,1
318,1
316,3
314,5
312,5
310,9
308,9
307,3
305,8
306,2
306,5
307,1
307,6
306,9
306,5
305,9
305,2
304,3
303,4
302,8
302,1
301,6
301,1
300,9
300,4
299,9
299,8
299,7
299,6
2995
299,5
299,3
299,2
299,4
298,8
298,5
297,7
297,1
296,4
2958
2955
295,0
294,6
294,2
293,8
2935
293,1
292,7

656,5
649,6
643,0
637,4
632,1
627,5
623,3
620,2
617,5
614,0
608,5
604,9
600,5
596,2
593,3
589,5
584,1
578,0
573,1
567,6
563,8
558,5
552,5
548,9
545,0
540,2
537,1
533,9
531,1
528,1
524,0
519,7
514,3
508,5
502,6
497,2
492,3
487,7
483,5
480,2
477,1
473,7
471,2
469,2
467,4
465,3
464,1
463,2
461,4
459,3
457,6
456,3
455,6
455,3
455,1
454,8
454,7
454,1
453,5
454,5
458,5
462,1
465,0
467,1
467,4
467,0
466,5
466,7
466,3
465,5
465,0
465,3
465,2
465,5
465,0
464,2
464,0
463,9
462,1
460,0
458,5
457,5
457,0
456,9
456,4
454,4
452,5
450,4
448,8
447,7
4475
448,0
448,3
448,8
449,7
451,0
452,2
453,6



682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
7
778
779

21-21

264,0
264,0
265,9
266,7
267,1
267,5
267,8
267,5
267,0
266,5
266,2
265,8
265,6
265,3
264,9
264,1
263,5
262,9
262,4
261,9
261,7
261,9
262,0
262,1
261,9
261,9
261,6
261,8
261,7
261,5
260,9
260,4
260,1
259,8
259,3
258,8
257,9
256,5
255,5
2547
253,8
253,1
252,5
251,9
251,4
251,2
252,1
253,6
255,7
258,4
260,5
261,7
262,8
263,5
264,2
2647
264,9
265,3
265,3
265,1
264,8
264.,6
264,5
263,7
263,4
262,9
262,2
261,7
261,3
260,6
260,2
259,2
258,3
257,2
256,5
255,4
254,3
253,5
252,5
251,9
251,2
250,6
249,9
249,2
248,8
248,6
248,4
246,5
2445
2426
240,7
239,0
237,5
2359
218,1
329,3
438,2
528,2

89,9
90,0
90,1
89,9
89,9
89,7
89,8
89,8
89,7
89,7
89,8
89,7
89,8
89,7
89,5
89,6
89,6
89,7
89,8
89,8
90,0
89,9
89,8
89,6
89,6
89,5
89,6
89,8
89,8
89,6
89,6
89,6
89,4
89,3
89,1
89,1
89,3
89,3
89,2
89,4
89,3
89,4
89,4
89,5
89,5
89,5
89,5
89,5
89,6
89,6
89,5
89,5
89,5
89,2
89,2
89,2
89,2
89,2
89,3
89,3
89,4
89,5
89,5
89,6
89,5
89,4
89,5
89,4
89,4
89,2
89,1
89,2
89,0
89,0
89,0
89,0
89,1
89,1
89,0
88,8
88,8
88,8
88,8
88,9
88,7
88,7
88,8
88,6
88,5
88,3
88,3
88,3
88,2
88,0
70,4
70,5
71,0
71,3

94,0
93,9
94,4
94,0
94,1
94,0
94,2
94,3
94,1
94,0
93,9
94,1
93,8
93,9
94,0
93,9
93,8
93,4
93,5
93,6
93,5
93,5
93,5
93,5
93,5
93,6
93,3
93,5
93,6
93,5
93,5
93,6
93,2
93,1
93,1
92,8
93,0
92,9
92,7
92,6
92,8
92,5
92,2
92,4
92,4
92,3
92,4
92,8
92,9
92,9
93,3
93,5
93,4
93,3
93,4
93,6
93,6
93,3
93,3
93,4
93,7
93,4
93,2
93,4
93,3
93,4
93,4
93,1
93,2
93,1
92,9
92,9
92,7
92,6
92,5
92,4
92,1
92,0
92,1
92,0
92,2
91,7
91,7
91,5
91,6
91,6
91,6
91,1
91,1
90,7
90,5
90,4
90,2
90,0
87,6
98,0
108,9
118,7

2,9
2,8
2,8
2,8
2,8
2,8
2,7
2,7
2,7
2,7
2,7
2,6
2,6
2,6
2,6
2,6
2,5
2,5
2,5
2,5
2,5
2,5
2,4
2,4
2,4
2,4
2,4
2,4
2,3
2,3
2,3
2,3
2,3
2,3
2,2
2,2
2,2
2,2
2,2
2,2
2,1
2,1
2,1
2,1
2,1
2,1
2,0
2,0
2,0
2,0
2,0
19
19
19
19
19
18
1.8
18
1.8
18
1.8
1,7
17
1,7
17
1,7
17
1,6
16
1,6
16
1,6
16
1,6
16
15
15
15
15
15
15
15
14
1,4
14
1,4
14
1,4
14
1,4
14
1,4
13
6,6
6,4
6,2
6,0
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488,8
489,4
496,7
504,0
50,2
5133
516,3
517,5
517,7
517,2
516,4
516,2
5157
515,1
5145
513,1
512,6
511,2
510,0
509,0
508,5
508,3
507,4
506,8
507,0
506,8
507,1
507,7
508,1
508,6
508,6
509,2
508,5
507,9
507,4
506,3
505,1
502,5
498,9
494,9
492,0
489,1
486,5
484,5
482,7
481,4
482,9
485,3
488,6
492,8
496,9
501,1
505,4
508,7
511,9
513,6
515,6
516,4
516,7
516,5
517,2
516,4
5154
514,0
5125
5115
509,3
507,6
507,1
504,8
500,2
495,8
492,6
488,6
485,2
481,2
478,3
475,1
472,9
470,6
468,9
467,4
466,8
467,8
468,2
469,6
469,5
469,4
467,9
464,0
460,2
456,0
451,2
446,0
1231
125,9
142,6
200,8

375,2
374,8
375,1
375,7
376,4
377,6
378,3
379,2
379,9
380,5
380,9
381,7
383,3
384,1
383,9
383,5
383,0
382,2
381,3
380,6
379,7
378,8
378,3
377,5
376,8
376,0
375,2
374,5
373,3
372,3
371,0
370,1
369,3
368,3
367,3
366,9
366,5
366,1
365,7
365,9
366,1
366,4
366,5
366,8
367,1
367,4
371,9
377,5
383,8
388,2
391,4
393,9
395,8
396,9
397,0
397,2
396,1
395,3
394,0
392,7
391,7
390,9
390,5
389,6
388,6
387,8
386,9
386,2
385,7
385,1
383,6
381,9
379,9
378,4
376,5
375,0
373,3
371,7
370,3
368,9
367,9
366,9
366,3
365,3
364,7
364,4
364,3
361,7
357,2
352,8
348,7
345,1
342,1
339,2
112,7
114,6
117,6
1245

436,8
438,9
440,7
440,8
440,4
440,2
440,5
440,8
441,3
4415
442,0
4431
444.6
446,6
448,8
450,9
452,8
454,4
455,4
456,6
458,2
460,1
462,2
464,4
466,4
467,9
469,1
470,1
470,9
472,2
469,8
466,0
462,3
459,5
457,5
455,9
454,9
453,9
452,0
450,0
448,2
446,7
4457
4451
444,9
4446
44,4
a44.4
4448
445,6
446,9
448,4
449,4
450,6
451,8
453,4
455,0
456,7
458,4
459,7
460,2
460,3
460,4
460,6
460,7
460,8
461,4
462,3
462,3
461,7
461,4
461,1
460,9
460,7
460,9
460,8
460,6
460,3
459,5
458,5
457,1
454,0
450,6
447,9
446,0
4443
442,9
440,0
434,2
428,8
4238
419,2
415,3
411,6

75,9

79,0

83,2

88,5

292,5
292,4
293,0
293,7
294,3
2945
294,9
295,1
294,8
2947
294,7
294,4
294,3
2943
294,0
293,8
293,5
293,1
292,7
292,3
292,0
291,8
291,8
291,8
291,4
291,1
291,1
291,1
291,0
290,9
290,4
290,0
289,6
289,1
288,7
288,3
287,7
286,6
285,8
284,9
284,1
283,3
282,6
281,8
281,2
280,6
280,8
281,2
282,4
284,0
285,4
286,7
287,9
289,0
289,8
290,5
291,1
291,7
292,2
292,4
292,9
293,1
293,3
293,2
293,2
292,9
292,7
292,2
292,0
291,7
291,0
290,3
289,9
289,0
288,2
287,2
286,5
285,6
284,5
283,7
282,8
282,0
281,1
280,4
279,7
279,1
278,5
277,4
276,0
274,1
272,7
271,2
269,6
268,0
149,4
253,9
370,9
475,9

454,9
456,6
459,6
463,7
467,7
471,3
4747
477,2
478,7
479,5
480,3
480,7
481,0
481,3
480,0
478,0
475,6
473,3
4715
469,9
472,5
479,5
482,8
484,6
485,8
486,5
486,9
487,3
487,6
487,6
487,9
487,6
487,2
486,7
486,2
484,8
483,8
481,4
478,3
475,5
472,7
470,6
468,3
466,1
464,4
462,8
463,5
464,6
465,6
468,6
471,8
476,4
480,8
487,2
493,1
497,7
504,0
507,9
509,6
509,8
510,0
509,3
508,0
506,5
504,4
502,2
499,9
496,9
494,3
490,3
485,2
480,5
476,1
471,2
466,8
462,5
458,9
455,4
452,4
449,6
447,0
4447
442,7
440,9
439,6
438,9
438,2
437,1
435,4
432,5
429,2
4258
4222
4184
165,6
176,0
188,4
210,1
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780 587,3 71,8 125,2 58 247,1 133,7 96,2 552,8 230,6
781 616,2 72,2 129,8 55 277,7 139,5 104,9 610,9 247,0
782 629,0 72,7 132,9 53 314,0 145,4 113,9 637,3 264,5
783 640,0 73,3 135,8 51 348,3 151,3 1235 667,1 282,8
784 616,7 74,0 134,0 50 373,0 158,9 133,4 687,4 301,9
785 606,9 74,7 133,1 4,8 387,7 169,4 142,6 705,3 322,1
786 605,0 75,4 134,5 4,6 398,6 184,8 151,9 722,7 349,4
787 610,0 76,3 136,1 4,4 413,2 200,6 161,2 7417 380,0
788 608,8 76,8 135,3 4,2 427,1 214,2 170,8 757,9 401,4
789 604,0 77,4 135,2 4,0 442,8 226,2 182,6 764.,6 419,1
790 601,2 77,8 136,0 3,8 466,1 241,7 196,6 770,8 443,3
791 605,3 78,6 136,7 3,6 494,1 258,7 216,0 780,1 466,6
792 608,7 79,1 136,2 3,4 514,0 272,6 240,2 789,1 483,9
793 603,1 80,0 135,8 33 533,9 286,5 262,9 790,3 503,9
794 591,2 80,5 134,4 3,1 553,0 298,7 285,8 774,0 529,8
795 583,2 81,2 133,7 2,9 5719 309,4 313,0 758,3 547,2
796 577,9 81,9 132,9 2,8 591,2 320,3 341,7 745,1 566,0
797 572,8 82,5 132,0 2,6 609,3 331,3 368,5 7314 590,0
798 570,8 83,1 132,0 2,4 625,2 342,8 398,2 722,2 619,9
799 567,6 83,8 1316 2,3 640,0 356,0 436,0 715,4 638,9
800 562,4 84,5 131,6 2,1 653,8 370,6 483,7 709,5 659,8
801 555,5 85,2 131,0 2,0 667,3 384,8 528,4 699,6 683,9
802 549,1 86,0 129,3 18 676,1 393,6 556,1 690,2 682,1
803 541,0 87,0 128,2 17 677,4 401,7 585,5 678,6 676,0
804 532,7 87,4 127,7 1,6 675,6 405,7 634,0 664,8 666,2
805 524,4 87,8 126,7 15 672,4 407,2 678,9 652,2 652,6
806 517,4 88,7 125,9 1,4 667,1 404,2 709,9 639,9 632,6
807 510,9 89,0 1249 13 663,2 400,3 735,7 627,7 618,7
808 504,5 89,4 124,6 1,2 657,8 396,6 762,9 617,7 607,9
809 498,1 89,6 1242 11 655,3 394,8 776,5 606,6 603,4
810 493,1 89,9 122,7 1,0 653,7 393,4 786,6 596,4 594,4
811 22-22 482,0 90,3 132,0 8,2 645,8 392,9 792,3 580,0 589,5
812 439,9 90,5 120,6 13,6 618,7 382,5 743,8 548,4 570,0
813 454,3 90,9 1234 13,5 621,8 365,3 697,8 548,8 555,5
814 497,8 90,6 128,0 13,3 620,7 351,8 660,8 582,8 553,4
815 516,9 90,7 129,4 13,1 614,2 340,9 630,1 610,1 556,8
816 546,7 90,4 132,6 13,0 609,5 333,5 606,4 649,6 568,5
817 566,6 90,4 134,8 12,8 605,1 328,7 591,5 684,5 591,7
818 575,8 90,3 135,7 12,6 598,7 325,7 584,6 707,9 617,1
819 579,2 90,3 136,4 12,4 593,2 3239 583,4 7229 639,1
820 582,1 90,4 136,7 12,3 592,0 323,4 583,3 734,3 656,5
821 585,6 90,5 137,3 12,1 599,0 323,8 583,8 741,0 671,1
822 586,5 90,7 137,4 11,9 611,0 324,5 585,0 744,8 682,3
823 585,1 90,7 1373 118 622,9 326,0 588,2 743,7 693,2
824 582,2 91,0 136,9 11,6 628,8 327,3 592,7 740,3 702,4
825 574,8 91,3 136,0 115 629,1 327,5 597,8 7315 700,4
826 566,5 91,4 134,9 11,3 624,5 327,1 603,9 719,1 695,1
827 558,8 91,5 134,4 11,2 617,2 326,0 610,0 707,7 689,4
828 553,4 91,6 134,2 11 607,0 324,9 617,0 699,3 687,7
829 549,7 91,9 133,8 10,9 594,4 323,6 624.,6 692,9 686,4
830 546,5 92,3 133,1 10,8 580,7 322,3 631,4 688,1 685,1
831 540,5 92,1 132,5 10,7 567,7 321,1 638,7 680,9 680,4
832 531,5 91,8 131,3 10,6 558,0 319,3 645,9 669,5 668,1
833 521,2 92,0 130,4 10,4 552,5 317,8 651,9 653,9 654,8
834 512,5 92,0 129,3 10,3 546,0 316,9 657,2 639,0 643,5
835 504,2 91,9 128,0 10,2 538,7 316,9 660,2 625,6 632,4
836 495,8 91,7 126,6 10,1 531,4 317,1 662,2 613,3 623,9
837 489,7 91,6 126,1 10,0 523,7 317,6 664,6 603,9 615,1
838 487,0 91,3 125,6 9,9 516,6 318,6 667,5 599,0 607,1
839 491,9 91,1 126,8 9,8 510,8 319,9 671,0 604,4 600,3
840 501,5 90,8 127,8 9,7 505,9 321,4 672,8 617,2 599,7
841 513,5 90,4 129,1 9,6 502,3 323,5 675,3 633,3 608,3
842 523,1 90,3 130,7 9,4 499,6 326,0 676,8 650,3 617,7
843 531,1 90,1 1311 9,3 498,3 328,9 677,1 666,4 628,9
844 537,0 89,8 132,0 9,2 497,2 331,9 677,2 679,8 641,0
845 540,1 89,7 132,6 9,0 497,5 335,7 676,7 688,8 653,1
846 543,4 89,5 132,5 8,9 497,8 339,4 676,1 695,4 669,7
847 546,1 89,5 1334 8,7 498,6 342,7 676,8 700,9 699,2
848 547,6 89,5 133,2 8,6 499,6 345,7 676,3 704,2 723,3
849 549,1 89,6 133,8 8,5 501,0 347,8 675,5 706,4 7443
850 550,6 89,5 133,9 8,3 503,8 350,4 675,6 710,0 760,6
851 550,4 89,6 134,1 8,2 506,7 352,8 675,5 710,8 774,8
852 547,0 89,5 133,0 8,1 509,4 354,8 676,2 706,2 782,8
853 542,6 89,5 132,7 8,0 512,5 356,9 675,4 698,8 785,2
854 538,1 89,6 132,0 7,9 515,7 359,3 675,4 689,4 786,5
855 531,9 89,4 1316 7,7 519,1 361,6 674,3 679,2 787,7
856 526,9 89,4 131,0 7,6 522,1 363,7 672,9 669,6 789,1
857 522,6 89,6 129,9 75 526,9 367,4 672,2 660,8 789,2
858 520,7 89,4 129,9 7,4 541,7 372,8 670,4 655,9 790,6
859 520,9 89,2 130,4 73 557,6 3779 667,5 651,6 793,2
860 521,1 89,1 130,3 7,1 570,7 383,2 665,7 649,1 799,2
861 520,4 89,2 129,7 7,0 578,7 387,5 664,4 645,2 804,3
862 517,9 89,5 129,2 6,9 576,5 388,4 662,4 641,6 806,9
863 513,6 90,0 128,1 6,8 573,2 387,5 659,8 636,3 794,6
864 507,0 89,9 127,6 6,7 570,7 387,0 659,2 629,8 775,4
865 496,4 90,5 126,6 6,6 565,8 385,7 658,9 619,6 756,8
866 486,4 90,2 125,0 6,6 560,4 383,2 659,1 607,8 746,3
867 474,4 90,1 123,7 6,5 555,4 379,4 660,0 592,3 742,7
868 461,2 90,1 122,0 6,4 551,4 374,2 658,6 575,0 738,5
869 448,7 89,8 120,0 6,3 546,8 369,0 655,4 558,0 732,5
870 436,9 89,7 118,5 6,3 542,3 363,1 651,6 541,2 721,8
871 425,8 89,7 1171 6,2 536,0 357,3 647,0 525,2 709,4
872 416,7 90,0 116,8 6,1 529,3 351,7 646,4 510,8 695,8
873 408,7 89,8 1149 6,1 527,1 346,6 646,4 498,0 685,0
874 401,4 89,2 114,1 6,0 525,5 341,7 645,1 486,5 676,4
875 394,0 88,9 1133 6,0 524,0 337,0 643,9 474,9 667,4
876 386,1 88,9 112,3 59 522,3 332,9 641,9 464,1 658,7
877 378,3 88,8 110,9 59 520,0 329,2 638,9 453,2 650,6
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878 372,1 88,9 110,2 58 517,2 325,8 633,4 443,1 643,3
879 366,6 89,1 109,7 57 515,1 322,8 627,1 435,0 637,6
880 361,4 88,9 108,4 57 512,2 320,0 621,3 426,8 633,3
881 356,1 88,7 107,6 5,6 509,3 317,0 617,9 418,9 630,8
882 350,8 88,8 106,7 5,6 504,4 314,2 614,8 411,4 628,8
883 346,3 88,7 106,4 55 500,2 311,4 611,9 404,8 625,6
884 341,4 88,3 105,5 55 494,0 308,5 608,9 397,5 625,9
885 336,3 88,9 105,1 54 487,6 306,4 605,2 391,3 624,9
886 331,6 89,0 104,1 54 481,5 304,5 601,6 385,3 622,5
887 326,9 88,6 103,5 53 475,3 302,7 598,2 379,6 620,3
888 322,7 88,8 103,5 53 469,0 301,3 593,0 374,2 617,2
889 319,1 88,5 102,3 53 461,9 300,6 587,5 369,2 611,5
890 3131 88,3 101,9 52 454,4 301,6 570,3 363,8 595,7
891 308,9 88,0 101,5 52 448,8 303,1 552,2 358,6 580,9
892 306,4 88,2 101,1 51 444,0 304,3 536,4 354,5 568,1
893 304,8 88,1 100,7 51 439,4 305,5 522,5 351,3 556,9
894 302,5 88,1 101,0 50 435,8 306,5 511,1 348,1 547,1
895 300,9 88,2 100,5 5,0 433,0 307,4 501,3 345,6 539,9
896 298,5 87,9 99,8 4,9 430,0 308,3 493,3 342,2 533,2
897 295,6 87,8 99,6 4,9 427,7 308,6 486,2 338,6 527,9
898 292,7 87,6 99,7 4,8 426,1 309,5 480,8 334,9 524,5
899 289,0 87,8 98,6 4,8 4243 310,4 476,9 3311 521,6
900 284,1 87,7 98,2 4,7 422,6 310,7 475,7 326,6 519,3
901 280,4 87,7 97,8 4,7 420,9 311,0 475,6 322,2 517,8
902 277,0 87,8 97,4 4,6 419,0 311,3 476,3 318,5 517,5
903 274,0 87,6 97,6 4,6 417,9 311,8 477,1 314,2 517,6
904 271,3 87,5 97,0 4,6 416,8 311,8 476,3 310,9 518,0
905 269,2 87,4 96,6 4,5 416,6 312,3 474,6 307,8 518,6
906 267,2 87,4 96,4 4,5 417,1 312,6 472,9 304,7 519,4
907 267,0 87,4 95,9 4,4 417,7 3129 471,1 302,7 521,0
908 271,1 87,5 97,6 4,4 418,5 313,2 469,9 302,9 524,3
909 284,3 87,4 98,6 4,3 421,4 3139 469,2 307,7 528,1
910 294,0 87,3 99,3 4,3 425,0 314,5 468,7 312,9 533,0
911 302,2 87,1 100,0 4,2 430,1 315,3 468,3 319,4 538,4
912 310,9 87,3 101,2 4,2 437,6 316,5 467,6 326,3 542,8
913 319,6 87,3 102,3 4,1 447,8 318,1 467,2 334,0 548,7
914 322,7 87,1 102,4 4,1 462,2 322,6 466,3 339,8 551,1
915 326,7 87,1 103,0 4,0 476,1 328,2 464,6 344,4 551,4
916 329,5 86,8 102,9 4,0 487,2 332,2 462,4 349,7 551,6
917 329,9 86,9 103,6 3,9 495,3 334,5 460,8 353,5 552,4
918 331,6 87,0 103,8 3,9 501,4 336,3 459,6 356,7 553,6
919 333,4 87,2 103,8 3,8 506,6 338,0 459,3 360,3 556,4
920 334,5 87,5 104,0 3,7 510,3 339,5 459,0 363,1 559,6
921 334,1 87,4 103,7 3,7 513,3 341,3 459,1 364,8 556,3
922 332,4 87,5 103,8 3,6 515,1 343,3 460,2 365,7 550,8
923 330,0 87,7 103,7 3,6 516,0 3455 461,6 365,4 546,5
924 330,0 88,0 104,0 3,5 517,0 349,2 462,3 365,5 544,0
925 331,8 87,9 104,0 3,5 520,0 353,4 462,8 367,0 545,4
926 332,7 88,1 104,2 3,4 523,2 357,7 463,6 369,0 546,7
927 333,4 88,0 103,9 3,4 526,6 361,3 465,4 370,7 548,2
928 334,0 88,1 104,5 3,3 529,8 364,6 467,3 3715 548,2
929 334,8 88,4 104,4 33 532,8 366,9 469,4 3725 548,7
930 335,4 88,6 104,8 3,2 534,9 369,7 472,5 372,7 550,0
931 335,7 88,8 104,3 3,2 536,4 372,5 474,6 373,9 550,9
932 3351 88,8 104,2 3,1 536,8 374,9 476,7 373,7 550,9
933 334,3 89,0 103,8 3,1 537,4 377,2 479,4 373,8 551,4
934 3333 89,1 104,5 3,0 537,7 378,6 481,4 373,9 551,9
935 332,5 89,1 104,0 3,0 537,3 380,1 483,6 373,9 552,0
936 332,4 89,1 104,5 2,9 537,3 380,9 486,2 373,7 553,7
937 332,5 89,2 104.6 2,9 537,4 381,1 488,5 373,6 554,5
938 333,0 89,4 104,8 2,8 538,8 380,5 491,4 374,2 555,3
939 332,2 89,6 104,3 2,8 538,4 379,1 493,4 373,8 555,9
940 329,9 90,0 103,9 2,7 536,4 377,5 494,5 373,1 555,7
941 327,2 90,1 104,0 2,7 534,4 375,9 497,9 3714 555,8
942 325,2 90,1 104,1 2,7 532,1 374,5 501,6 369,2 556,7
943 322,9 90,2 103,9 2,6 529,2 3731 504,6 367,3 559,2
944 320,7 90,5 103,3 2,6 526,1 371,8 507,0 365,3 560,5
945 318,9 90,6 103,5 2,5 523,5 371,0 509,7 363,0 560,7
946 317,2 90,7 103,4 2,5 520,6 370,0 511,7 360,5 561,6
947 315,5 90,8 103,2 2,5 518,0 369,3 514,8 358,6 561,8
948 3135 91,0 102,9 2,4 515,2 368,5 518,1 356,4 562,4
949 312,0 91,1 102,7 2,4 512,3 367,9 521,2 354,1 561,8
950 310,5 91,3 102,5 2,4 510,2 367,3 523,9 352,0 560,0
951 309,2 91,3 102,4 2,3 508,0 366,8 526,7 350,2 558,7
952 307,8 91,4 102,0 2,3 505,8 366,3 529,7 348,3 557,8
953 306,6 91,3 102,1 2,2 504,8 366,1 533,0 346,8 556,6
954 306,0 91,3 102,1 2,2 504,3 366,0 536,5 345,4 554,3
955 305,2 91,2 101,9 2,2 503,8 365,8 539,3 344,1 551,8
956 304,3 91,2 101,9 2,1 504,1 365,6 542,0 342,8 550,0
957 303,9 91,2 102,0 2,1 504,7 365,5 543,8 341,8 547,9
958 303,1 91,1 101,9 2,1 505,8 365,3 545,3 340,7 544,9
959 302,3 91,0 101,4 2,0 507,4 365,1 548,0 339,7 542,3
960 302,1 90,8 101,5 2,0 508,8 364,9 551,6 339,0 541,2
961 302,8 90,8 102,0 2,0 509,7 363,6 548,8 338,8 538,2
962 302,8 90,4 101,6 19 510,2 362,2 543,9 338,3 532,1
963 302,4 90,3 101,6 19 510,8 360,7 539,5 338,3 525,0
964 301,8 90,2 101,2 19 511,2 359,6 535,6 337,5 518,8
965 21-21-21 300,8 90,2 103,8 19 510,1 357,6 535,7 335,8 510,7
966 295,9 90,1 102,2 1.1 499,1 355,0 520,2 333,0 475,1
967 309,4 90,2 103,9 10,9 558,9 362,1 504,5 340,5 466,7
968 319,5 90,3 104,5 10,8 592,0 365,7 490,1 347,3 471,3
969 330,6 90,4 105,3 10,7 612,5 366,7 477,9 354,1 478,7
970 344,0 90,4 107,5 10,6 620,2 368,5 467,3 364,3 486,6
971 354,5 90,8 108,2 10,4 632,5 371,2 459,3 376,4 495,1
972 358,0 90,9 108,7 10,3 643,2 373,6 454,2 383,4 507,3
973 359,3 91,0 109,2 10,2 647,1 376,4 451,5 388,6 520,3
974 361,4 91,0 109,5 10,1 652,1 377,6 450,0 393,1 532,0
975 370,2 91,5 1115 9,9 647,6 377,2 449,2 402,3 542,6
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976 417,5 91,5 117,1 9,8 649,2 376,6 448,8 437,7 553,1
977 461,1 91,8 120,7 9,6 649,2 375,9 448,4 482,4 561,6
978 489,1 92,2 124,2 9,5 650,4 375,0 447,8 524,1 567,1
979 507,8 92,6 126,7 9,3 652,9 374,8 4478 557,2 570,3
980 521,8 93,1 129,1 9,2 654,5 375,0 448,9 586,2 572,2
981 534,7 93,8 130,5 9,0 655,1 376,2 449,4 614,3 572,1
982 542,0 94,0 131,6 8,9 657,2 377,6 449,7 634,7 573,1
983 548,1 94,3 133,7 8,7 660,8 379,2 450,5 652,1 576,4
984 554,1 94,7 133,9 8,6 664,5 381,1 451,7 666,2 579,3
985 551,7 95,2 1331 8,4 673,5 382,9 452,8 668,2 582,8
986 549,6 95,8 134,2 8,3 680,0 385,1 453,6 671,5 588,9
987 547,9 96,1 134,6 8,1 682,0 386,9 453,0 675,2 594.,6
988 541,8 96,5 134,0 8,0 680,9 388,7 452,0 672,9 600,2
989 535,2 96,8 133,1 79 680,8 390,3 449,9 665,5 604,4
990 529,3 97,3 132,1 7,7 681,5 391,5 4477 656,1 605,5
991 523,2 97,7 1316 7,6 682,7 392,8 446,3 646,6 606,3
992 518,8 98,0 1315 7,5 682,2 393,5 445,3 637,7 611,2
993 518,4 98,3 1318 7,4 682,3 394,8 4441 632,5 622,8
994 517,2 98,6 132,0 7,3 682,8 395,9 443,3 628,1 632,0
995 514,7 98,7 1314 7,1 682,9 396,9 443,0 6247 642,1
996 511,0 98,7 130,6 7,0 683,8 398,6 442,8 619,6 647,9
997 506,9 98,7 130,2 6,9 684,9 399,9 443,1 614,5 656,2
998 502,3 98,8 130,5 6,8 683,0 400,6 4442 607,2 662,9
999 496,0 99,2 130,3 6,7 682,8 401,1 445,8 599,5 662,3
1000 490,1 99,4 129,3 6,6 686,9 402,4 447,9 591,3 654,6
1001 488,5 99,8 129,4 6,5 698,1 404,2 450,9 588,5 649,3
1002 485,7 100,1 129,1 6,4 707,6 406,6 455,1 583,9 645,5
1003 481,7 100,3 128,6 6,3 715,4 408,6 460,3 578,6 637,9
1004 479,3 100,4 127,6 6,2 723,9 411,0 465,7 575,9 632,0
1005 477,2 100,3 1275 6,1 730,6 412,7 471,5 571,7 629,7
1006 476,6 101,1 127,3 6,0 732,6 414,7 476,9 570,5 627,9
1007 475,2 101,0 127,4 59 735,7 416,4 483,1 568,4 627,4
1008 474,6 101,2 127,2 58 740,2 418,1 490,0 566,5 629,3
1009 474,6 101,5 127,3 57 7449 419,6 496,5 565,1 634,2
1010 474,7 101,6 127,3 55 750,2 421,8 503,2 564,7 639,4
1011 475,4 1016 127,6 54 755,1 423,4 510,1 564,3 645,0
1012 477,3 101,8 128,1 53 759,1 4249 516,0 565,9 650,9
1013 479,8 101,9 126,5 52 761,9 426,9 521,9 568,6 657,1
1014 481,8 102,1 127,1 51 765,1 428,2 527,9 570,7 667,3
1015 482,1 1018 127,8 5,0 766,4 429,5 532,8 572,1 675,0
1016 482,0 102,2 128,1 4,9 767,0 430,5 537,4 572,5 683,5
1017 480,8 102,4 1273 4,8 765,9 430,8 540,8 572,1 690,4
1018 478,8 102,5 127,5 4,7 763,5 431,5 542,7 569,4 693,1
1019 475,4 102,9 127,6 4,6 761,0 432,3 5443 567,3 687,1
1020 472,0 102,9 126,7 4,5 758,3 432,3 546,3 563,6 682,5
1021 468,6 103,0 126,5 4,5 755,3 432,5 548,5 560,1 677,5
1022 464,4 103,3 124,8 4,4 752,3 432,8 550,6 556,0 673,0
1023 459,9 103,4 125,1 4,3 749,6 432,8 552,9 549,7 669,0
1024 457,1 103,3 125,2 4,2 750,5 433,0 554,3 545,1 664,4
1025 463,6 103,5 125,7 4,1 800,2 435,8 555,3 552,0 652,3
1026 467,7 103,6 126,1 4,0 818,7 436,5 557,2 557,0 638,4
1027 469,0 103,7 126,2 3,9 829,0 437,3 560,9 560,0 626,8
1028 468,3 103,7 126,0 3,8 834,3 437,9 565,9 560,7 618,0
1029 465,5 103,8 125,9 3,7 834,7 438,2 5715 560,1 611,0
1030 463,4 103,9 125,3 3,6 832,2 438,9 577,7 556,5 605,4
1031 460,1 104,3 1249 3,5 830,0 439,4 585,2 553,0 601,2
1032 457,1 104,4 123,9 3,4 830,5 440,9 592,9 548,8 598,0
1033 453,3 104,8 124,0 33 831,6 442,1 600,3 542,7 595,8
1034 450,5 104,7 123,5 3,3 826,8 4425 608,6 538,6 595,2
1035 446,6 104,8 122,7 3,2 822,9 443,4 617,3 533,9 594,5
1036 4440 104,8 122,9 3,1 819,3 445,4 623,8 529,6 595,1
1037 4428 105,1 1219 31 820,8 448,2 631,9 527,6 597,2
1038 441,8 105,5 122,9 3,0 823,8 450,8 640,9 524,3 598,9
1039 442,1 105,4 1223 2,9 824,7 453,5 650,1 522,6 600,5
1040 440,7 105,2 122,7 2,8 822,9 456,1 659,3 521,4 602,9
1041 440,2 105,1 1223 2,8 823