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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 cord wood
e Test dates: February 23™ and 24" 2021
e Test methods used:
O Particulate emissions: ASTM E3053-17; ASTM E2515-11 methods ALT-125 as referred into 40
CFR Part 60 Subpart AAA
0 Efficiency: CSA B415.1-10

1.2 TEST UNIT INFORMATION

General

e  Manufacturer: Jotul

e  Product type: wood heater,

e Combustion system: non-catalytic
e Unit tested: F 35

Particularities

e The F35is a unique model to the Jgtul wood heater product line.

In Summary:

e A medium north /south loading adjustable-rate free standing non-catalytic wood heater employing a
stepped baffle secondary combustion technology. The unit is composed of primarily a steel fire box
and cast-iron exterior construction.
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1.3 RESULTS

Emission results obtained

e  Weighted Average Emissions Rate: 1.16 g/hr
e Weighted Average Overall Efficiency: 68.47 %
Conformity: NSPS Phase 2020, cord wood test method

1.4 PRETEST INFORMATION

Unit condition: The unit was received by carrier during February 2021 in good condition. The 50hrs of aging
was made by the manufacturer’s representative R&D Laboratory at medium heat draw before the official
emission testing series tests.

Set up

e Venting system type: 6 inches diameter inch steel pipe and insulated chimney
e  System height from floor: 15 feet
e  Particularities: There is no optional fan for this wood heater.

2 SUMMARY OF TEST RESULTS

2.1 MODEL IDENTIFICATION

Model name number F 35

Manufacturer JOTUL

address
55 Hutcherson Dr, Gorham, USA,04038
appliance category WOODSTOVE
Usable Firebox Volume — ft3 1.57
Catalytic/Non-Cat Non-Cat
convection air fan (no, standard, Optional) None

2.2 LABORATORY INFORMATION

Testing laboratory Polytests Services
695-B Gaudette,
address . . .
St-jean-sur-richelieu
ISO/ Accreditation info 17025
Dates tested February 23" and 24t 2021
Test Methods / Standard ALT-125
Dilution Tunnel Inside diameter —in 8
Filter diameter 47
Filter material PTFE Pall
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2.3 TEST CONDITION SUMMARY

Model Name(s) / number(s) F35
Usable firebox Volume-ft3 1.57
Convection Air Fan (No, Standard, Optional) None
SU/H
Test runs # preburn for
1,1 1,2 run 2.1 2.1
February February February February
Datetested | 3up0p1 | 2372021 | 24%2021 | 242021
test run category (L, M, H) H L No sampling M
average barometric pressure — in Hg 29,85 29,85 30,02 30,02
Max observe Ambient temp. °F 71,56 71,57 71,90 71,96
Min observe Ambient Temp °F 66,03 68,25 68,97 68,11
Max observes Filter temp °F 89,76 87,16 87,02 87,34
Run air settings
Primary (measured up from minimum) full open full close full open half way
Secondary (measured up from minimum) fix fix Fix fix
Convection air setting None None None None
Test fuel load
Cordwood fuel species Oak Oak Oak Oak
specific Gravity (from Table 1) 0,66 0,66 0,66 0,66
Higher heating value - Btu/lb (from Annex A1) 8690 8690 8690 8690
Nom. Test fuel piece length - in 16 16 16 16
Number of test fuel pieces 5 5 5 5
Test fuel Weight
Kindling - as fired Ib. 3,10 NA 3,00 NA
Kindling Wt. - as % of test fuel load 19,8% NA 19,1% NA
Kindling Moisture % Db 9,0 NA 9,0 NA
Kindling Kg DB 1,29 NA 1,25 NA
SU Fuel Wt- as fired Ib 4,50 NA 4,51 NA
SU Fuel wt. - as % of test fuel load 28,8% NA 28,7% NA
SU Fuel moisture - % DB 20,0 NA 20,0 NA
SU fuel- Kg DB 1,70 NA 1,71 NA
Test Fuel Load - As Fired |b 15,63 18,71 15,71 19,25
Ave. Test Fuel Load MC % DB 20,69 22,72 23,13 21,32
Test Fuel Load - kg DB 5,87 6,92 5,79 7,20
Test fuel Loading density Ib./ft3 9,96 11,92 10,01 12,26
Residual SU fuel wt. - as fired Ib. 2,7 NA 2,7 NA
Residual SU fuel wt.- as % of test fuel load 17,3% NA 17,2% NA
Test run duration - minutes 96 405 103 250
Test run duration - h 1,60 6,75 1,72 4,17
Test fuel load wt at the end of the test - as fired |b 1,5 0 1,5 0
total fuel burned kg Db 6,96 6,92 6,84 7,20
% test fuel load wt at end of the test 9,6% 0,0% 9,5% 0,0%
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2.4 TEST RUN RESULTS SUMMARY

Model name / number F 35
Usable Firebox volume 1.57
Convection air Fan (no, Standard,
option) None
Test runs nu. 1,1 1,2 2.1
February 24t
Date tested | February 23rd 2021 | February 23rd 2021 2021
Test run category H L M
Burn rate - Kg/hr DB 4,45 1,02 1,73
Burn rate as % of low to high Midpoint NA NA 63%
Burn duration - h 1,60 6,75 4,17
Heat output btu/hr 59 443 13533 22 166
Average Dilution Tunnel Flow Rate -
dscfm 329,4 349,0 345,0
Average Sample Flow Rates - dscfm
Train 1 0,1818 0,1838 0,1837
train 2 0,1778 0,1754 0,1781
Total PM Emissions - g
Trainlg 4,85 3,61 3,56
train2 g 4,97 3,58 3,29
Average 4,91 3,59 3,43
PM emission train precision % 1,14% 0,34% 3,92%
PM emission g/kg 0,71 0,52 0,48
PM emission rate g/h 3,07 0,53 0,82
Total Co Emission g 130,4 459,0 254,8
Co emission Rate g/h 113,4 68,0 61,1
15t hour emission rate g/h 4,2 1,7 2,1
Overall Efficiency - CSA B415,1
% HHV Basis 67,85% 69,00% 68,24%
% LHV Basis 73,01% 74,24% 73,43%

Page 7 of 29 M_rap_EPAwoodstove ALT-125 V1 — May 15" 2018



€ POLYTESTS

St-jean-sur-Richelieu, revision 1: December 13t 2021 Client: Jotul
Project: PI-20250 Model: F35
2.5 WEIGHTED AVERAGE SUMMARY
Model name / number F35
Usable Firebox volume 1.57
Convection air Fan (no, Standard,
option) None
average for each test run category L M H
burn rate kg/h DB 1,02 1,73 4,45
PM Emission rate - g/h 0,53 0,82 3,07
Co emission rate - g/h 68,00 61,14 113,38
PM Emission 1-hr Rate - g/h 1,71 2,07 4,17
Overall Efficiency - CSA B 415,1
% HHV Basis 69,0% 68,2% 67,9%
% LHV Basis 74,2% 73,4% 73,0%
Heat output - Btu/hr 13533 22166 59443
Category weighting 0,4 0,4 0,2
2.6 WEIGHTED AVERAGE FINAL RESULTS
ASTM E 3053 Weighted averages
PM Emission Rate - g/h 1,16
CO Emission Rate g/h 74,3
PM Emission 1-hr Rate - g/h 2,34
Overall Efficiency - CSA B415,1
% HHV Basis 68,47%
% LHV Basis 73,67%
Heat output range - Btu/h 13533 to 59443
Co Arithmetic average g/min 1.35
2.7 TEST FACILITY CONDITIONS
Room Temperature Barometric pressure Relative humidity Air Velocity
Run Before After Before After Before After Before After
Number (F) (F) (in.Hg) (in.Hg) (%) (%) (ft/min) | (ft/min)
1.1 69 72 29,85 29,85 27,5 26,4 0 0
12 69 72 29,85 29,85 27,5 26,4 0 0
2.1 73 70 29,97 30,06 23,2 21,6 0 0
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2.8 DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA (ASTM E2515)

Average dilution tunnel measurements Sample Data
Run Particulate catch
Number/ Volumetric Total Vol led (DSCF) ar ’CL; a c)eca ¢
test Burn Rate Flow Rate Temperatures olume sample mg
category (Min) (dscf/min) (°R) 1 2 1 2
1.1 96 329,44 577,92 17,451 17,073 2,80 2,80
1.2 405 348,96 545,21 74,454 71,018 1,90 1,80
2.1 250 345,00 556,51 45,930 44,524 2,00 1,80
2.9 DILUTION TUNNEL DUAL TRAIN PRECISION
Run Sample Ratio Total Emission (g)
Number /
test
category Train 1 Train 2 Train 1 Train 2 % Deviation | Deviation g/Kg
1.1 1812,32 1852,46 4,85 4,97 1,14% 0,007
1.2 1898,20 1990,04 3,61 3,58 0,34% 0,004
2.1 1877,86 1937,17 3,56 3,29 3,92% 0,037
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3 PROCESS DESCRIPTION

3.1 DiscussION

The wood heater has been received in a good shape by a carrier in February 2021. Maximum burn rate has been
done on February 23™ 2021 followed by a minimum burn rate. On February 24" 2021 the medium burn rate as
been done. Aging have been done by the manufacturer’s representative R&D Laboratory (Dragonfyre LLC) at
medium heat draw before the official emission testing series tests, all data can be found in appendix 4.

3.2 UNIT DIMENSIONS

Baffle
e Location: between top of combustion chamber and hearth
e  Restriction: 2.750 X 18.750 inches at the front of unit
e Dimensions: covers the hearth area minus the restriction at front
e Material: Stainless Steel, covered by % thick ceramic blanket

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

Flue gas exhaust
e Location: Back

e Dimensions: 6 inches
e  Material: CastIron

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

Overall unit dimension

e Usable volume: 1.57 cuft.
e Refer to appendix 12 for volume calculation
e  Overall heater dimension: 23-inch-wide 26.750-inch-deep 26.250 inch high

Convection fan
e None

Catalyst
e None
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3.3 AIRSUPPLY SYSTEM

Description

e  Primary air: from the bottom through an air wash above the door.
e Secondary air: From the bottom of the stove to the back, up the back wall and into the secondary baffle
and distributed by three rows of holes into the firebox

Characterization

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

AIR INTRODUCTION SYSTEM INLET (1) sq. in. OUTLET
Identification Type Imin Imax Controlled (sq.in.)
A* Primary 0.598 2.479 Yes 3.009
B * Secondary 2.732 2.732 No 1.782
c* Pilot 0.222 0.222 No 0.083

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

Legend

Identification: Tag name referred to on drawings in Appendix 14, section airflow pattern
Type: Characterization of air intake

Imin: Minimum air intake of a particular air channel

Imax: Maximum air intake of a particular air channel

Controlled: Determines if a provision for air control is present

Outlet: Total air outlet of a particular air channel
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3.4 OPERATION DURING TEST

All runs have been found appropriate, no anomalies happened and all runs below have been validate and found
compliant. All load logs have been positioned front to back direction into the firebox. No logs have been
debarked; all logs were split to meet individual and total load weight range for the firebox. None of them have
been squared.

Run #1.1
This run was performed on February 23™ 2021. It lasted 96 minutes and a maximum burn rate was obtained at
4.45 kg/hr & emission at 3.1 gr/hr. The air inlet control was at the maximum setting.

Run #1.2
This run was performed on February 23" 2021. It lasted 405 minutes and a minimum burn rate was obtained
at 1.02 kg/hr & emission at 0.53 gr/hr. The air inlet damper was at the minimum (lowest) setting.

Run #2.1

This run was performed on February 24t 2021. It lasted 250 minutes and a medium burn rate was obtained at
1.73 kg/hr & emission at 0.82 gr/hr. The air inlet damper was at the medium setting (half way between open
and close).

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

Test fuel load

e Type of wood: Red Oak, 18 to 28% dry basis moisture content
e Description: for each test, description of the fuel load is found on the front page of each test run data
sheet together with photograph in appendix.
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3.5 START-UP OPERATION

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

3.6 SAMPLING LOCATIONS

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

3.7 DRAWINGS

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

3.8 EMISSIONS EFFICIENCY TESTING EQUIPMENT LIST

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

4 SAMPLING METHODS

4.1 PARTICULATE SAMPLING

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

Manufacturer: Jt_‘,.

Run:__ |

Leakage Checks Tunnel Samplers

S#AMPLING EQUIPMENT CHECK OUT
[ Model: ™ '35’
Tech:_ A I~ Reviewer: Ep

High fire test System 1* hour System 1 System 2
Unplugged Flow Rate = 25¢cfm Pre-Test Post-Test Pre-Test Post-Test Pre-Test Past-Test
ASTM (-15) | (max test) | ASTM (-15) | (Max test) | ASTM (-15) (Mvlax test)
CSA B415 C5AB415 CSA B415
(-3) (-5) (-3)
Vacuum (inches Hg.) = 8 = f' e = - ¥ = e
Final 1minute DGM (Liter)
Mrisate| 3513 YUY 381t Ca a5 | 3T 03 | /L 508 o
[nitial 1minute DGM (Liter) :
39t tsqib |35 1% M35 L9 o] JRLINCO] Th g3 K| hidhs oo
L : : .
Change © (Liter) ook SO F 6 Lo o ot ¢/ J
F) F
Allowable leakage .04 x Sample
rate or 0.28Lpm CSA B415
(0.56)
Check OK o ¢ 5 e & o f ok ok
Low medium fire test System 1* hour System 1 System 2
Unplugged Flow Rate = 25¢fm Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
ASTM (-15) | (max test) | ASTM (-15) | (Max test) | ASTM (-15) (Max test)
CSA B415 CS5A B415 CSA B415
(-5) (-5) (-5)
Vacuum (inches Hg.) = LE -5 e ) - — A -
Final 1minute DGM (Liter) ) M
3127 % | sgusateto]3st 172 Co|IFh slg gl bt shh Q4| atvnws 89 §
Initial Tminute DGM (Liter) )
3813 brlag b algal] 318177363 |3%4 5 Lyl g d )b P25 ar
Change © (Liter) o3 0 o4 Qo Ve p‘ v,
Allowable leakage .04 x Sample
rate or 0.28Lpm CSA B415 ,
(0.56)
Check OK A S P ° k Q k o k o}
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& POLYTESTS

TESTING THRCUGN FOUS REALITY
Date: ToTh. 01l - 13

Manufacturer: \J& Lo

l\’lPLING EQUIPMENT

CHECK OUT

Model: fi_

Project #:P_T T 150 Run:__) Tech:_f~ I~ Reviewer: [;Q
Leakage Checks Flue Gas Sampler
Plugged Probe Pre-Test Post Test
Vacuum (inches Hg.) - § R &
Rotameter Reading {mml/min,) O O
Flow Rate (Ipm) 1.5 1.5
Allowable (02 x Sample Rate) 30 30
Check OK o k ok
Leakage Checks Pitot
Plugged Probe Pre-Test Pre-Test Post Test Post Tesl
1Ho 0.4-0.5 H2o 3H2o 0.4-0.5 H2o
static velocity Static velocity
Vacuum (inches Hg.) 3 4 3 .
Check OK (no change after 15 sec.) 0L ik o A o f
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&9 POLYTESTS

TESTING THROUGH YOUR REALITY

Date: Lo %) Qi-Ta

Manufacturer: Jo -}!._; |

PRE-TEST SCALE AUDIT

Maodel: F 35

Project #:l.?l’f Lo L5 Run; / Tech:_ [ /™ Reviewer:_
Scale Type Audit Measured Weight
Equipment # Weight
Platform Em. o 90 L4 Ibs, Class F Y4 Ibs
Wood E prne 0 Go Y, lbs, Class F Lu  1bs
Wood Em. o6& 232 o+lbs, Class F Jaee lbs
Analytical Ep. | 1Ly jo0mg, Class S los mg
Analytical A R Lwuo g Class S 1Lue g
LIMITS OF WEIGHT RANGES
ANALYTICAL SCALE: .............ccooovvnvemmnniirisinnenianns 50%-150% of dry filter weight, + 0.1 mg
PLATFORM SCALE.............ocooeinsnssrssnnrsss 20%-~-80% of ideal test load weight, £ 0.1 Ibs or 1%
WOOD SCALE ...ciiiciivivivaiiinzisiia 20%-80% of ideal test load weight, + 0.01 lbs or 1%
Page 5 de 14 M_TP-EPA ALT-125- V2 — April 2020




€# POLYTESTS

TESTING THROUGH FOLUR REALITY

Digte 9 F=-0s 2.9 Manufacturcr:‘-j”’il h’l

CONTINUOUS ANALYZERS

Model:_I” 35

Project #:0J 1o2£° Run:___/

FOR TUNNELS < 12 in

Barometric pressure (Py,) _ 1O | {KPa.)
Inside diameter: Port A ort B .
Tunnel cross sectional area: . 1963Ft*

Pitot tube type: Standard

Tech:_f*

Static pressure (P,) O /¥ (inches w.c.)

Velocity Head Tunnel
Traverse Position iy Temperature
Point (inches) {inches HyO) (*F)
6 po T po 8 po
A- Centroid 3.00 3.50 4
Q66 ¥ £g 14
B - Centroid 3.00 3.50 4 ' :
Qo€ 5§ Cg o
A-l 040 [ 050 | 050 |~5p 54 s /Y
A-2 1.50 1.75 2 GipfY 6§ ' ifs
A-3 4.50 5.25 6 o o o Gy L
A-d 5.60 6.5 7.5 Dlg s Y C§ ' Lo
B-1 0.40 0.50 050 |o0 £ & :f;?' el
B-2 1.50 1.75 2 Qg LL % lo
B-3 4.50 5.25 6 s 0 & cg lo
B4 5.60 6.5 725 los Y i
AVERAGE

o ( J‘}ﬂ‘l‘
v, = LPCP F:V’ﬁ_P)ﬂg Wj

Where,
C, = pitot tube coefficient, dimension less = 0.99 for standard pitot.
A, = manometer reading  (inches Ha0)
T = average absolute dilution tunnel temperature (°F + 460)
P, = absolute dilution tunnel gas pressure or Py, + Py,
P, = static pressure in. H,0
{ 13,6 }

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

Ky = 8549 pitot tube constant, (conversion factor for English units)

_Agavg. = average of the square roots of the velocity heads  (A;) measured at each traverse point.
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€9 POLYTESTS

TESTING THROUGH FOUR AEALITY

Date:

Lo, o ts

L)

Project#: 9T 1+ Lgv
!

Manufacturer; J i 7Er wi

Run; |

Pre-Test (Adjust and Record)

CONTINUOUS ANALYZERS
Model:_I 35"
Tech: !f‘_‘ [ Reviewer: | f

ZERO SPAN CAL. (Record Only)
CO L:I O é ciqr'"l BJJQ Iquq 'r'-":"'u
Tolerance CO - +/- 0.02 Qo <L i/- 0.15 Qosa +/- 0.05
CO, 0O O | % o ¥ | § %z 16 0o
Tolerance CO2 o +/- 0.02 Doy +-0.5 0¥ H-0.5
0,
informative
C5A B415
value
Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero | Limil Span | Limit | Cal. | Limit Mot
Zero Span Cal. Drifi Dirift Drifi OK? | OK*
co O [3qfe |loot O 002 |0l |015 |Go] | 005 \./4
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&

POLYTESTS

TESTING THROWNGH YOS REALITY TEST DATA LOG
Date;_Lots -0 t- 13 Manufacturer: Jo ’E“r Model: F 35
Project #: ff e L& o Run:___ | Tech: /- Reviewer: If
RAW DRY GAS METER READINGS
System 1 Swstem 2 Blank
Final (Liter)
High fire REAE LY 2L 14+ 84 9 dht Yqo 13
o Initial
EEOR 32 260 v |[19103% A5 [Q41e)g Yg
Final (Litet) |~ .
Low s L C . L &1y LS
Tt LA éin /944G q 3 [I44 £2F
test Initial
wie) [2%* 2178 g5 (41576 37 |dtrbgs 7
AMBIENT CONDITIONS
Refore After
Barometer (kPa): 1O\ Il ol 1
Dry Bulb (F): G g 2 j A
Humidity (%): THE b«
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€9 POLYTESTS

TESTING THROUGH YOUR REALITY FUEL DATA
Date;_ Loll- 02- 93 Manufacturer: ) w'r!b" Miodete I© 35
Project #: Pl_, el Run:__ | Tech: ,E‘_'n" e Reviewer:
FUEL DESCRIPTION:
Type of wood:
KINDLING AND START-UP LOAD
Piece Size Weight Meter Moisture Content (% dry)
in. 3 |10 lbs. = 5 &
X X in. Ibs.
X X in. Yy go lbs. | Zic la La
X X in. . Ibs.
X X in. 1bs.
X X in. 1bs.
X X in. 1bs.
X X in. lbs.
X : in. Ibs.
HIGHFIRE TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)
B3 x3pex | in [3 342 Ibs. | Q41 R /€
FH L o in. AL AL Ibs. J-a L 3 (, ,"f {
hoe X3ov X g in [336% bs. | 3¢ 3 Lo g
X X in. Ibs.
3gv X§5e x|, in, 2. aly Ibs. | 330 s [ g0
o0 XM x f in E;. Y1y bs. | /5'C lg” JG°
x x in ' Ibs.
X X in. Ibs.
X X in. Ibs.
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7]

Date: Lot™

POLYTESTS

TESTING THROUGH TR REALITY

0 i-

3

Manufacturer: ~ © "Z*’I

Project #: ﬁﬁ}i. ek

FUEL DESCRIPTION:

{ o

Type of wood:

Roun: i

LOW OR MEDIUM TEST LOAD

FUEL DATA

Model: E:

Tech:_'r'rm f~

Beviewer: ! f

Piece Size Weight Meter Moisture Content (% dry)

[Goo x3o°x qlin. | 3 2%¢  bs.| O ¢ N0 s
Yee X3ooxgLin [ 3 §Ce  lbs.| 2y AE Q6
yly xaeex L in | 4 e26  Ibs| 33! S 21

peme XA4FX N, Ibs,
Yoo X3¥ex Ibin, 4 97t lbs L'?é— 233 al b
378 X2 50X (L in, L. g J& b ax ¥ 1 all

X X in. Ibs.

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 X in. 1bs.
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Parameétres

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

Code verrouillage:

Description du test

Test standard
Run #

Date
Technicien
Project #

Description de l'unité

Manufacturier

Modele

Combustion system
Appliance type

Firebox volume

Appliance weight empty
Fan (no, Standard, Option)

Paramétres du test

Logging time

Manufacturer's rated heat output
Targeted category

Targeted output

Cp steel

Echantillonnage

Blank sampling rate

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

Tunnel

Targeted tunnel flow rate
Tunnel diameter
Molecular weight

Pitot tube type

Pitot tube coefficient

Fuel data
Fuel type
Fuel specie
HHV

%C

%H

%0

%Ash
HHV

LHV

Parametres

data 2021-02-23 pi20250 alt 125 run 1

JoT |
EPA
1
2021-Feb-23
m.m
pi 20250
jotul
F 35
Non-Cat
wood stove
1,57 cu ft.
n.a Ibs
No
1 min
n.a BTU/h Donnée fournie par le manfacturier
1
n.a BTU/h
n.a BTU/Ib-°F
0,20 cuft/min
0,18 in.
1,002 Dimensionless
em 178
1,001 Dimensionless
em 318
0,990
em 179 Dimensionless
350 scfm
8 in.
29 29 as per ASTM E2515
Standard
0,99 Dimensionless
Project nu. pi 20250
Date 2021-Feb-23 |
Technicien m.m ‘
Cord
Oak Default Fuel Values
20207,0 kl/kg D. Fir Oak/Maple
49,5 HHV 19 810 20 207
6,6 %C 48,73 49,5
43,7 %H 6,87 6,62
0,2 %0 43,9 43,7
8689,9 Btu/Ib %Ash 0,5 0,2
7600,4 Btu/Ib HHV (Btu/lb) 8519 8690
LHV (Btu/lb) 7451 7600

Page 1 of 1



data 2021-02-23 pi20250 alt 125 run 1

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

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

[For Al Usable Firebox volumes - High Fire Test Only

Nominal Required Load Density (wet basis) 10|lbrft?
Usable Firebox Volume 1,57
Total Nom. Load Wt. Target 15,70 Ib
Total Load Wt. Allowable Range 14,90 to 16,50 b
Core Target Wt. Allowable Range 7,10 to 10,20 b
Remainder Load Wt. Allowable Range 5,50 to 8,60 b
Mid-Point
Core Load Pc. Wt. Allowable Range 2,40 to 3,90 Ib 3,15
Remainder Load Pc. Wt. Allowable Range 1,60 to 8,60 b 5,10 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1] 3,34]Ib In Range 24,1 19 18,4 20,5 In Range 2,77 b 1,26 kg
2 2,46]Ib In Range 20,2 21,6 18,6 20,1 In Range 2,05 Ib 0,93 kg
3 3,39]Ib In Range 25,5 22,1 20,9 22,8 In Range 2,76 Ib 1,25 kg
Core Load Total. Wt. Actual 9,19 b In Range
Pc. #
Remainder Load Piece Wt. 1] 3,96]Ib In Range 22,6 20,1 19 20,6 In Range 3,29 b 1,49 kg
(1to 3 Pcs.) 2 2,47|Ib In Range 18,6 19 19 18,9 In Range 2,08 Ib 0,94 kg
3 b NA NA NA NA |b NA kg
Remainder Load Tot. Wt. Act 6,44 b In Range Total Load Ave. MC (%-dry basis) 20,7 In Range
Total Load Wt. Actual 15,63 |b In Range Total Load Ave. MC % (wet basis) 17,1
Core % of Total Wt. 59% In Range 45-65% Total Test Load Weight (dry basis) 12,95 |b 5,87 kg
Remainder % of Total Wt. 41% In Range 35-55%
Actual Load % of Nominal Target 100% In Range 95-105% Kindling Moisture (%-dry basis)
Actual Fuel Load Density 10,0 Ib/ft’ 9 | 9 | o 9.0 |inRange 2,84 Ib 1,29 kg
Kindling and Start-up Fuel Start-up Fuel Moisture Readings (%-dry basis)
Maximim Kindling Wt. (20% of Tot. Load Wt.) 3,13 b 20 | 20 | 20 20,0 In Range 3,75 b 1,70 kg
Actual Kindling Wt. In Range 19,8%
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 4,69 b Total Wt. All Fuel Added (dry basis) 19,55 Ib 8,87 kg
Actual Start-up Fuel Wt. | 4,50|Ib In Range 28,8% Total Wt. All Fuel Burned (dry basis) 15,3 Ib 7,0 kg
Allowable Residual Start-up Fuel Wt. Range 1,6 to 3,1 b Mid-Point
Actual Residual Start-up Fuel Wt. 2,7]lb In Range 2,3
Total Wt. All Fuel Added (wet basis) 23,23 b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 1,4 to 1,7 b 1,6
Actual Fuel Load Ending Wt. | 1,5|Ib In Range
Load pieces Length in. in.

Load high fire




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

Values to be input manually

data 2021-02-23 pi20250 alt 125 run 1

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

For Usable Firebox Volumes up to 3.0 ft*- Low and Medium Fire

CONSTTOTTOCREN, PR 19728, AL MIGTTT 5 RESERVED,

Nominal Required Load Density (wet basis) 12|bst?
Usable Firebox Volume 1,57

Total Nom. Load Wt. Target 18,84 Ib
Total Load Wt. Allowable Range 17,90 to 19,78 Ib
Core Target Wt. Allowable Range 8,478 to 12,25 Ib
Remainder Load Wt. Allowable Range 6,59 to 10,36 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 2,83 to 4,71 Ib 3,77
Remainder Load Pc. Wt. Allowable Range 1,88 to 5,65 Ib 3,77 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 3,28|Ib In Range 25,1 21,6 20,3 22,3 In Range 2,68 Ib 1,22 kg
2| 3,46]1b In Range 24,6 21,3 22,6 22,8 In Range 2,82 Ib 1,28 kg
3| 4,53]Ib In Range 23,1 21,9 21 22,0 In Range 3,71 Ib 1,68 kg
Core Load Total. Wt. Actual 11,27 Ib In Range
Pc. #
Remainder Load Piece Wt. 1 4,47|Ib In Range 27,6 23,3 21,4 24,1 In Range 3,60 Ib 1,63 kg
(2 or 3 Pcs.) 2 2,97|Ib In Range 235 211 21,6 22,1 In Range 2,43 Ib 1,10 kg
3| b NA NA NA NA Ib NA kg
Remainder Load Piece Weight Ratio - Small/Large 66% In Range <67% Total Load Ave. MC % (dry basis) 22,7 In Range
Remainder Load Tot. Wt. Act 7,44 |b In Range Total Load Ave. MC % (wet basis) 18,5
Total Load Wt. Actual 18,71 Ib In Range Total Test Load Weight (dry basis) 15,25 Ib 6,92 kg
Core % of Total Wt. 60% In Range 45-65% Total Fuel Weight Burned During Test Run (dry basis) 15,2 Ib 6,92 kg
Remainder % of Total Wt. 40% In Range 35-55%
Actual Load % of Nominal Target 99% In Range 95-105%
Actual Fuel Load Density 11,9 b/t
Allowable Charcoal Bed Wt. Range (Ib) 80 to 3,7 Mid-Point
Actual Charcoal Bed Wt. 3,0]Ib In Range 2,8
Actual Fuel Load Ending Wt. | 0,0|Ib Valid Test > 90%
Total Wt. of Fuel Burned During Test Run Ib. 18,7 Ib
Load pieces Length in. | 16|in.
For Usable Firebox Volumes above 3.0 ft* - Low and Medium Fire
Nominal Required Load Density (wet basis) 12|bst?
Usable Firebox Volume ft’
Total Nom. Load Wt. Target 0 b
Total Load Wt. Allowable Range 0,00 to 0,00 Ib
Core Target Wt. Allowable Range 0,00 to 0,00 Ib
Remainder Load Wt. Allowable Range 0,00 to 0,00 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 0,00 to 0,00 Ib 0,00
Remainder Load Pc. Wt. Allowable Range 0,00 to 0,00 Ib 0,00 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 Ib In Range #DIV/O! #DIV/O! #DIV/O!  |b #DIV/O! kg
2 b In Range #DIV/O! #DIV/O! #DIV/O! b #DIV/O! kg
3| b In Range #DIV/O! #DIV/O! #DIV/O! b #DIV/O! kg
Core Load Total. Wt. Actual 0,00 Ib In Range
Pc. #
Remainder Load Piece Wt. 1| b In Range #DIV/O! #DIV/O! #DIV/O! | Ib #DIV/O! kg
(3 or 4 Pcs.) 2| Ib In Range #DIV/O! #DIV/O! #DIV/O!  |b #DIV/O! kg
3| Ib In Range #DIV/O! #DIV/O! #DIV/O!  |b #DIV/O! kg
4 b NA NA NA NA Ib NA kg
Remainder Load Piece Weight Ratio - Small/Large #NOMBRE! #NOMBRE! <67% Total Load Ave. MC % (dry basis) #DIV/O! #DIV/O!
Remainder Load Tot. Wt. Act 0,00 Ib In Range Total Load Ave. MC % (wet basis) #DIV/O!
Total Load Wt. Actual 0,00 Ib In Range Total Test Load Weight (dry basis) #DIV/O! | Ib #DIV/O! kg
Core % of Total Wt. #DIV/0! #DIV/O!  45-65% Total Fuel Weight Burned During Test Run (dry basis) #DIV/O!  |b #DIV/O! kg
Remainder % of Total Wt. #DIV/0! #DIV/O!  35-55%
Actual Load % of Nominal Target #DIV/0! #DIV/O!  95-105%
Actual Fuel Load Density #DIV/0! b/t
Allowable Charcoal Bed Wt. Range (Ib) 0,1 to -0,1 Mid-Point
Actual Charcoal Bed Wt. b 0,0
Actual Fuel Load Ending Wt. | |Ib Valid Test > 90%
Total Wt. of Fuel Burned During Test Run Ib. 0,0 Ib

Load min-med




data 2021-02-23 pi20250 alt 125 run 1

Start End

Barometer (kPa): | 101,1] 101,1]

Barometer (in.HQg): 29,854819 29,85481876

Dry Bulb (F): 69,2 72,1

Humidity (%): 27,5 26,4

Air velocity (ft/min) 0 0

High fire test

DGM #1 Final: 13517,581 cuft Final:| 382775,260 |Liter
Initial: 13499,417 cuft Initial:| 382260,910 |Liter

DGM #2 Final: 5033,820 cuft Final:| 142541,900 |Liter
Initial: 5016,037 cuft Initial:| 142038,350 |Liter

DGM room Final: 8563,479 cuft Final:| 242490,730 |[Liter
Initial: 8548,920 cuft Initial:| 242078,450 |Liter

min or med burnrate

DGM #1 Final: 13594,980 cuft Final:| 384966,950 |Liter
Initial: 13517,708 cuft Initial:| 382778,850 |Liter

DGM #2 Final: 5110,008 cuft Final:| 144699,300 |Liter
Initial: 5034,013 cuft Initial:| 142547,380 |Liter

DGM room Final: 8635,434 cuft Final:| 244528,250 |Liter
Initial: 8563,479 cuft Initial:| 242490,730 |Liter

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

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

Key in data

Project nu. pi 20250

Date 2021-Feb-23
Technicien  mm |

30

56

148

Page 1 of 1



Filter set weight highfire

data 2021-02-23 pi20250 alt 125 run 1

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 5 21-22 15 7 23-24 29 33 25-26 37 27
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 61,5024 0,1782 35,4043 | 61,4750 | 0,1777 34,3244 | 109,3632 0,1774 35,1854 | 0,0891 | 2021-02-22 17:00
Before (6) 61,5024 0,1782 35,4044 | 61,4749 | 0,1776 34,3245| 109,3633 0,1775 35,1853 | 0,0890 [ 2021-02-23 08:00
After (1) 61,5033 0,1806 35,4065| 61,4754 | 0,1783 34,3266 | 109,3642 0,1787 35,1875| 0,0891 | 2021-02-23 12:00
After (2) 61,5026 0,1803 35,4044 | 61,4751 | 0,1780 34,3246 | 109,3635 0,1798 35,1854 | 0,0891 [ 2021-03-01 08:00
After (3) 61,5025 0,1803 35,4045| 61,4749 | 0,1780 34,3246 | 109,3635 0,1799 35,1855| 0,0891 | 2021-03-02 08:00
After (4)
After (5)
After (6) 61,5025 0,1803 35,4045| 61,4749 | 0,1780 34,3246 | 109,3635 0,1799 35,1855| 0,0891 [ 2021-03-02 08:00
Difference | 0,0001 | 0,0021 [ 0,0000 | 0,0001 | 0,0000 | 0,0004 | 0,0000 [ 0,0001 | 0,0002 0,0024 | 0,0000 [ 0,0002 | 0,0001 |
Total (mg) 2,3 2,8 2,8 0,1
Total ajusté (mg) 2,20 2,70 2,70

Project nu. pi 20250

Date 2021-Feb-23

Technicien mm
Filter set weight Highfire Page 1 of 1



Filter set weight Low/ medium fire

data 2021-02-23 pi20250 alt 125 run 1

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 17 428-429 8 30 430-431 12 36 432-433 18 434
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 108,9482 0,1771 34,0653 | 110,2150 | 0,1772 34,3163 | 107,7233 0,1780 34,1391 | 0,0890 | 2021-02-22 17:00
Before (6) 108,9483 0,1771 34,0652 | 110,2151 | 0,1773 34,3164 | 107,7234 0,1781 34,1392 | 0,0890 [ 2021-02-23 08:00
After (1) 108,9496 0,1783 34,0672 | 110,2158 | 0,1782 34,3180 | 107,7243 0,1805 34,1406 | 0,0893 | 2021-02-23 20:00
After (2) 108,9484 0,1778 34,0653 | 110,2153 | 0,1779 34,3165| 107,7237 0,1795 34,1394 | 0,0890 [ 2021-03-01 08:00
After (3) 108,9484 0,1778 34,0653 | 110,2153 | 0,1779 34,3166 | 107,7236 0,1795 34,1394 | 0,0890 | 2021-03-02 08:00
After (4)
After (5)
After (6) 108,9484 0,1778 34,0653 | 110,2153 | 0,1779 34,3166 | 107,7236 0,1795 34,1394 | 0,0890 [ 2021-03-02 08:00
Difference | 0,0001 | 0,0007 [ 0,0000 [ 0,0001 | 0,0002 | 0,0006 | 0,0000 [ 0,0002 | 0,0002 0,0014 | 0,0000 [ 0,0002 | 0,0000 |
Total (mg) 0,9 1,9 1,8 0
Total ajusté (mg) 0,90 1,90 1,80
Project nu. pi 20250
Date 2021-Feb-23
Technicien mm
Filter set weight Low fire Page 1 of 1



data 2021-02-23 pi20250 alt 125 run 1

SFBA EPA EMISSION RESULTS
RESULTS
Average emission rate: 3,1 g/hr
Burn Rate : 4,452 Dry kg/hr
Test Duration: 96 min
PRESSURE FACTOR: DGM 1 0,96232 BAROMETRIC PRESSURE
DGM 2 0,96764 Average: 29,85481876 in Hg
DGM 3 0,99782 Start: 29,85481876 in Hg
End: 29,85481876 in Hg
TEMPERATURE FACTORS DGM 1 0,99642
DGM 2 0,99084 DGM CONTROLLER VALUES
DGM 3 0,99676
DGM 1 Final: 13517,581 Cuft
Initial: 13499,417 Cuft
VOLUMES SAMPLED DGM 1 17,451 SCft DGM 2 Final: 5033,820 Cuft
DGM 2 17,073 Scft Initial: 5016,037 Cuft
DGM 3 14,335 SCft
DGM #3 Final: 8563,479 Cuft
Initial: 8548,920 Cuft
TOTAL TUNNEL VOLUME : 31627
TEMPERATURES
SAMPLE RATIOS DGM 1 529,897 °R
Sample Train 1: 1812,318 DGM 2 532,880 °R
Sample Train 2: 1852,460
CALIBRATION FACTORS
Paticulate concentration DGM 1 1,0019
Sample Train 1 0,000160 g/dscf DGM 2 1,0014
Sample Train 2  0,000164 g/dscf DGM #3 0,9900
Room 0,000007 g/dscf
TUNNEL FLOW RATE: 329,445 Dscfm
TOTAL EMISSIONS PARTICULATE CATCH
Sample Train 1 4,85 ¢ Total Sample Train 1: 2,80 mg
Sample Train 2 4,97 g Total Sample Train 2: 2,80 mg
Total Sample Train 1 1st hour: 2,30 mg
EMISSION RATES
Sample Train 1 3,03 g/hr
Sample Train 2 3,10 g/hr
1st hour emission rate 4,17 g/hr
DEVIATION: 1,14%
Train 1 Train 2
Cs 0,0001604 0,000164

Particulate calculationHighFire Page 1 of 1



data 2021-02-23 pi20250 alt 125 run 1

* * * * *1 *2 *3 *4 3 *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
Elapsed Weight Flue Room Tunnel Unit] Unit Unit Unit] Unit|Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp Pressure Pressure
Time Raw data row| Remaining CO CO, Gas Temp Dry Bulb Top Back R.Side L.Side Bottom in wc in wc
min Ibs % % °F °F °F °F] °F °F °F OF[cuft/min__ |oF oF oF cuft/min__ [oF oF oF in wc in wc
0,00 30,00 7,6 0,0 0,0 71,7 66,1 68,0 67,7 67,8 67,4 67,2 68,2 0,18 66,56 66,93 81,00 0,18 66,91 69,64 81,82 0,07 0,01
1,0 31,0 7,6 0,0 1,1 127,4 66,1 73,0 71,0 67,9 67,4 67,2 68,2 0,18 66,60 66,95 82,49 0,18 66,86 69,72 82,48 0,08 0,03
2,0 32,0 7,4 0,0 6,5 195,9 66,0 74,5 90,4 69,0 67,4 67,2 68,2 0,18 66,57 66,95 84,54 0,18 66,78 69,82 83,80 0,07 0,04
3,0 33,0 7,3 0,1 19,3 206,0 66,0 72,3 110,4 70,1 67,4 67,3 68,2 0,18 66,52 66,93 85,32 0,18 66,73 69,88 84,48 0,07 0,04
4,0 34,0 7.3 0,1 21,6 214,5 66,1 72,7 122,5 71,3 67,5 67,3 68,2 0,18 66,58 66,93 84,29 0,18 66,77 69,97 84,72 0,08 0,04
5,0 35,0 7,2 0,1 21,4 241,6 66,2 74,2 135,4 72,9 67,5 67,4 68,2 0,18 66,54 66,93 82,89 0,18 66,75 70,03 85,06 0,08 0,05
6,0 36,0 7,1 0,1 5,0 289,9 66,1 77,1 156,1 75,1 67,6 67,7 68,3 0,18 66,49 66,93 81,64 0,18 66,72 70,11 85,21 0,07 0,06
7,0 37,0 6,9 0,2 6,2 377,5 66,0 82,5 194,1 78,2 67,8 68,0 68,4 0,18 66,50 66,93 82,32 0,18 66,69 70,20 85,68 0,07 0,07
8,0 38,0 6,7 0,2 8,7 427,1 66,1 85,9 244,6 82,9 68,1 68,5 68,6 0,18 66,53 66,90 84,75 0,18 66,68 70,25 86,07 0,07 0,07
9,0 39,0 6,5 0,2 9,0 453,5 66,4 88,8 283,2 88,6 68,5 69,3 69,0 0,18 66,59 66,92 85,65 0,18 66,72 70,33 85,76 0,07 0,08
10,0 40,0 6,3 0,2 9,4 488,4 66,5 91,8 322,3 95,7 69,0 70,3 69,5 0,18 66,59 66,92 84,73 0,18 66,73 70,45 85,49 0,07 0,08
11,0 41,0 6,1 0,1 10,0 523,0 66,7 95,8 363,3 103,6 69,8 71,6 70,1 0,18 66,63 66,95 83,82 0,18 66,77 70,55 85,33 0,07 0,09
12,0 42,0 5,9 0,1 10,9 524,7 66,7 96,8 393,8 111,2 70,8 73,3 71,1 0,18 66,68 66,95 83,04 0,18 66,78 70,67 85,17 0,07 0,09
13,0 43,0 5,6 0,1 10,0 565,4 66,5 101,2 426,2 119,0 72,0 75,4 72,4 0,18 66,71 66,96 82,42 0,18 66,82 70,77 85,04 0,07 0,09
14,0 44,0 53 0,2 11,5 593,3 66,7 102,8 474,0 126,7 73,6 77,9 74,2 0,18 66,74 67,00 81,99 0,18 66,85 70,88 85,00 0,07 0,09
15,0 45,0 51 0,2 11,2 593,9 67,0 104,0 506,9 134,7 75,5 80,8 76,6 0,18 66,72 66,98 81,56 0,18 66,80 70,99 84,84 0,07 0,09
16,0 46,0 4,9 0,2 11,4 640,3 67,2 108,9 540,0 143,4 77,8 84,2 79,7 0,18 66,78 67,00 82,54 0,18 66,87 71,02 84,83 0,07 0,10
17,0 47,0 4,5 0,4 13,1 689,2 67,3 114,4 578,2 153,4 80,5 88,0 83,4 0,18 66,98 67,06 86,44 0,18 67,06 71,04 85,04 0,07 0,10
18,0 48,0 4,2 0,2 14,6 710,0 67,8 118,5 613,9 164,3 83,6 92,4 87,6 0,18 67,12 67,10 86,82 0,18 67,20 71,15 85,35 0,07 0,10
19,0 49,0 4,0 0,8 14,4 701,6 68,2 120,4 640,0 176,0 87,1 97,3 92,4 0,18 67,33 67,15 86,53 0,18 67,44 71,27 85,89 0,07 0,10
20,0 50,0 3,8 0,5 13,5 671,8 68,1 119,3 653,6 188,1 91,1 102,7 97,6 0,18 67,56 67,27 86,21 0,18 67,76 71,38 85,65 0,07 0,10
21,0 51,0 3,5 0,4 12,3 648,7 68,5 118,4 654,2 200,5 95,5 108,6 103,2 0,18 67,79 67,39 85,88 0,18 68,13 71,48 85,60 0,07 0,10
22,0 52,0 3,3 0,3 11,6 626,4 68,7 118,1 648,5 213,0 100,2 114,9 109,4 0,18 68,00 67,48 85,60 0,18 68,35 71,61 85,55 0,07 0,09
23,0 53,0 3,2 0,4 10,8 621,1 68,6 118,2 643,9 2254 105,5 121,4 116,1 0,18 68,21 67,60 85,40 0,18 68,64 71,76 85,48 0,07 0,09
24,0 54,0 3,0 0,3 10,9 613,9 68,8 118,6 641,7 237,9 111,0 128,2 123,3 0,18 68,37 67,71 85,28 0,18 68,93 71,90 85,52 0,07 0,09
25,0 55,0 2,8 0,3 10,5 613,1 69,0 118,4 642,2 249,5 116,9 134,9 130,9 0,18 68,53 67,84 85,19 0,18 69,16 72,01 85,55 0,07 0,09
26,0 56,0 18,2 0,3 10,7 651,7 69,2 148,5 639,1 262,2 123,0 141,7 139,2 0,18 68,75 68,06 86,04 0,18 69,55 72,15 86,99 0,06 0,09
27,0 57,0 17,9 0,2 6,6 633,5 69,3 139,3 644,3 271,2 129,3 148,5 148,2 0,18 69,14 68,23 87,26 0,18 69,85 72,24 88,80 0,07 0,10
28,0 58,0 17,6 0,3 11,6 666,9 69,6 130,2 665,3 270,2 135,5 155,1 157,3 0,18 69,21 68,41 86,72 0,18 70,02 72,34 87,86 0,07 0,10
29,0 59,0 17,4 0,2 12,8 675,6 69,3 128,5 686,4 266,3 141,8 161,5 166,3 0,18 69,26 68,52 86,56 0,18 70,18 72,42 87,49 0,07 0,10
30,0 60,0 17,1 0,2 12,9 693,3 69,2 128,8 707,3 261,9 148,0 167,7 175,0 0,18 69,42 68,73 86,49 0,18 70,61 72,55 87,45 0,07 0,10
31,0 61,0 16,8 0,2 13,5 716,7 69,8 130,7 726,3 257,6 154,1 173,8 183,2 0,18 69,50 68,85 86,59 0,18 70,73 72,66 87,60 0,07 0,10
32,0 62,0 16,5 0,3 14,3 736,8 69,8 131,8 746,7 253,9 160,1 179,8 191,0 0,18 69,60 68,96 86,73 0,18 70,93 72,85 87,75 0,07 0,11
33,0 63,0 16,2 0,4 14,8 749,6 69,8 133,0 764,7 251,5 166,0 185,8 198,4 0,18 69,74 69,07 86,90 0,18 71,07 73,03 87,95 0,07 0,11
34,0 64,0 15,9 0,4 14,9 742,6 70,4 132,5 776,1 250,1 171,8 192,2 205,7 0,18 69,82 69,18 87,10 0,18 71,15 73,14 88,15 0,07 0,11
35,0 65,0 15,6 0,3 14,3 728,3 70,4 131,7 779,4 249,4 177,8 198,5 212,8 0,18 69,81 69,36 87,13 0,18 71,17 73,23 88,27 0,07 0,10
36,0 66,0 15,3 0,3 13,6 717,1 70,1 130,6 779,9 249,6 183,9 204,9 219,9 0,18 69,95 69,56 87,01 0,18 71,49 73,34 88,24 0,07 0,10
37,0 67,0 15,1 0,2 13,2 712,0 70,1 130,7 779,5 249,9 189,8 211,3 226,9 0,18 70,01 69,63 87,03 0,18 71,57 73,50 88,34 0,07 0,10
38,0 68,0 14,8 0,2 13,1 705,8 70,1 130,1 777,8 250,5 195,6 217,7 234,0 0,18 70,00 69,71 87,04 0,18 71,57 73,54 88,41 0,07 0,10
39,0 69,0 14,6 0,2 12,8 700,5 69,9 129,9 778,2 251,4 201,5 223,9 241,2 0,18 70,03 69,76 87,09 0,18 71,62 73,58 88,45 0,07 0,10
40,0 70,0 14,3 0,2 12,7 695,2 70,2 129,3 776,3 252,5 207,3 230,3 248,4 0,18 70,10 69,77 87,11 0,18 71,66 73,66 88,49 0,07 0,10
41,0 71,0 14,1 0,2 12,5 701,1 70,2 129,6 776,9 254,3 213,1 236,3 255,6 0,18 70,15 69,80 87,25 0,18 71,79 73,81 88,59 0,07 0,11
42,0 72,0 13,8 0,3 13,0 712,4 70,3 130,4 779,9 256,6 218,8 242,3 262,8 0,18 70,21 69,90 87,39 0,18 71,87 73,91 88,68 0,07 0,11
43,0 73,0 13,5 0,3 13,3 718,5 70,6 131,1 784,2 258,9 224,4 248,2 269,9 0,18 70,26 69,98 87,54 0,18 71,88 73,99 88,88 0,07 0,10
44,0 74,0 13,2 0,3 13,4 721,9 70,4 131,4 789,1 261,5 230,0 254,0 277,0 0,18 70,30 70,04 87,62 0,18 71,99 74,11 88,98 0,07 0,11
45,0 75,0 13,0 0,4 13,4 7354 70,2 132,9 796,0 264,3 235,5 259,6 284,0 0,18 70,38 70,07 87,72 0,18 72,03 74,18 89,14 0,07 0,11
46,0 76,0 12,7 0,5 13,8 751,6 70,6 134,2 804,5 267,4 240,8 265,1 291,0 0,18 70,46 70,10 87,89 0,18 72,11 74,33 89,38 0,07 0,11
47,0 77,0 12,4 0,5 14,2 759,3 70,3 135,8 814,8 271,0 246,4 270,5 298,0 0,18 70,55 70,23 88,11 0,18 72,28 74,45 89,58 0,07 0,11
48,0 78,0 12,1 0,5 14,4 757,9 70,6 134,3 822,0 274,7 251,9 275,7 304,9 0,18 70,63 70,41 88,16 0,18 72,43 74,56 89,76 0,07 0,11
49,0 79,0 11,8 0,5 14,2 752,7 70,7 133,9 826,3 278,6 257,5 280,9 311,9 0,18 70,72 70,44 88,27 0,18 72,53 74,70 89,17 0,07 0,11
50,0 80,0 11,5 0,5 13,8 747,7 70,9 134,2 828,3 283,1 263,3 286,1 319,0 0,18 70,83 70,54 88,36 0,18 72,71 74,83 88,81 0,07 0,11
51,0 81,0 11,3 0,4 13,7 743,4 71,2 132,5 829,0 287,8 268,9 290,7 326,1 0,18 70,84 70,54 88,37 0,18 72,71 74,95 88,50 0,07 0,11
52,0 82,0 11,0 0,4 13,4 738,0 70,6 131,9 828,6 292,3 274,2 295,4 333,2 0,18 70,86 70,63 88,45 0,18 72,72 75,08 88,32 0,07 0,11
53,0 83,0 10,8 0,4 13,2 731,8 70,8 132,1 827,4 297,1 279,7 299,9 340,4 0,18 70,87 70,63 88,51 0,18 72,75 75,24 88,29 0,07 0,11
54,0 84,0 10,5 0,4 13,0 731,2 70,4 132,2 824,1 301,8 285,2 304,3 347,8 0,18 70,93 70,66 88,62 0,18 72,85 75,36 88,71 0,07 0,11
55,0 85,0 10,3 0,4 13,1 727,2 70,6 132,4 823,3 306,3 290,4 308,4 355,2 0,18 70,96 70,70 88,69 0,18 72,90 75,45 88,96 0,07 0,11
56,0 86,0 10,0 0,4 13,0 722,6 70,6 131,5 822,2 311,0 295,7 312,5 362,7 0,18 70,97 70,72 88,75 0,18 72,92 75,48 88,85 0,07 0,11
57,0 87,0 9,8 0,4 12,8 717,8 70,6 131,5 819,3 315,5 300,7 316,4 370,3 0,18 71,00 70,74 88,78 0,18 72,96 75,55 88,98 0,07 0,11
58,0 88,0 9,6 0,4 12,7 710,2 70,9 130,1 815,7 319,8 305,6 320,1 378,1 0,18 71,05 70,81 88,77 0,18 73,04 75,67 88,99 0,07 0,11
59,0 89,0 9,4 0,3 12,3 700,3 71,0 128,9 810,9 324,1 310,5 323,6 385,8 0,18 71,14 70,86 88,77 0,18 73,16 75,76 89,01 0,07 0,11
60,0 90,0 9,2 0,3 11,8 693,5 70,6 128,6 804,5 328,3 315,1 326,9 393,8 0,18 71,15 70,88 80,32 0,18 73,14 75,96 88,95 0,07 0,11
61,0 91,0 9,0 0,3 11,6 688,9 70,9 126,7 800,3 332,5 319,4 330,2 401,9 0,18 71,14 70,87 80,89 0,18 73,12 76,08 88,84 0,07 0,11
62,0 92,0 8,7 0,2 11,5 684,2 70,9 125,2 795,8 336,7 323,5 332,9 410,1 0,18 71,15 70,90 85,67 0,18 73,13 76,20 88,70 0,07 0,10
63,0 93,0 8,6 0,2 11,5 682,0 71,1 125,8 790,3 341,3 327,3 335,8 418,4 0,18 71,19 70,93 86,64 0,18 73,21 76,33 88,69 0,07 0,10
64,0 94,0 8,4 0,2 11,4 677,0 71,0 124,8 787,2 346,5 331,1 338,2 426,9 0,18 71,24 71,00 86,52 0,18 73,30 76,36 88,70 0,07 0,10
65,0 95,0 8,2 0,2 11,2 669,6 71,0 123,2 782,1 351,7 334,3 340,6 435,5 0,18 71,31 71,11 86,11 0,18 73,46 76,44 88,55 0,07 0,10
66,0 96,0 8,1 0,2 10,9 664,2 70,4 123,4 775,5 356,9 337,2 342,8 444,1 0,18 71,35 71,18 85,74 0,18 73,43 76,54 88,51 0,07 0,10
67,0 97,0 7,9 0,2 10,8 668,6 71,3 122,9 7731 361,7 339,9 344,9 452,7 0,18 71,39 71,25 85,38 0,18 73,47 76,61 88,57 0,07 0,10
68,0 98,0 7,7 0,1 11,3 677,9 71,0 123,6 774,7 366,6 342,4 346,7 461,3 0,18 71,45 71,31 85,10 0,18 73,51 76,69 88,62 0,07 0,10
69,0 99,0 7,5 0,2 11,9 687,9 71,2 125,1 778,8 3714 344,8 348,6 470,0 0,18 71,49 71,41 84,86 0,18 73,55 76,68 88,71 0,07 0,10
70,0 100,0 7,3 0,2 12,3 694,1 71,0 124,6 785,0 376,6 347,0 350,4 478,7 0,18 71,53 71,47 84,65 0,18 73,59 76,74 88,78 0,07 0,10
71,0 101,0 7,1 0,2 12,4 693,9 71,2 123,7 788,9 381,8 348,9 352,1 487,6 0,18 71,59 71,48 84,49 0,18 73,71 76,82 88,75 0,07 0,11
72,0 102,0 7,0 0,2 12,2 691,7 71,4 124,6 792,2 386,2 350,7 354,3 496,6 0,18 71,69 71,55 84,33 0,18 73,90 76,93 88,71 0,07 0,10
73,0 103,0 6,7 0,2 12,1 688,9 71,0 124,7 794,7 390,7 353,0 356,3 505,8 0,18 71,76 71,70 84,20 0,18 73,99 76,97 88,74 0,07 0,10
74,0 104,0 6,6 0,2 12,0 684,6 70,8 124,2 794,3 395,3 354,8 358,5 515,1 0,18 71,75 71,72 84,10 0,18 73,93 77,08 88,80 0,07 0,10
75,0 105,0 6,4 0,1 11,8 676,0 71,2 123,7 790,3 399,8 356,7 360,6 524,6 0,18 71,77 71,87 84,02 0,18 74,00 77,18 88,79 0,07 0,10
76,0 106,0 6,3 0,1 11,5 669,5 71,5 122,6 785,0 404,3 358,3 363,0 534,6 0,18 71,84 71,91 83,93 0,18 74,06 77,28 88,74 0,07 0,10
77,0 107,0 6,1 0,1 11,2 662,2 71,2 121,8 780,7 408,7 360,2 365,0 544,8 0,18 71,94 72,03 83,87 0,18 74,11 77,34 88,99 0,07 0,10
78,0 108,0 6,0 0,1 10,9 656,0 71,0 119,9 774,5 413,5 361,7 367,0 555,1 0,18 71,90 72,01 83,81 0,18 74,10 77,40 88,93 0,07 0,10
79,0 109,0 5,8 0,1 10,7 651,0 71,3 121,0 769,1 418,4 363,2 369,1 565,8 0,18 71,88 71,99 83,78 0,18 74,10 77,48 88,83 0,07 0,10
80,0 110,0 5,7 0,1 10,7 644,8 71,4 119,0 764,0 423,4 364,6 370,9 576,3 0,18 71,98 72,14 83,74 0,18 74,26 77,56 88,72 0,07 0,10
81,0 111,0 5,5 0,0 10,4 632,5 71,4 118,1 754,1 428,9 366,0 372,4 587,6 0,18 72,05 72,21 83,66 0,18 74,30 77,60 88,54 0,07 0,10
82,0 112,0 5,5 0,0 9,3 621,1 71,4 118,3 742,1 434,4 366,9 373,8 598,2 0,18 72,10 72,23 83,62 0,18 74,32 77,66 88,22 0,07 0,10
83,0 113,0 53 0,0 8,8 610,4 71,4 116,5 728,9 439,5 367,5 375,2 608,4 0,18 72,09 72,23 83,59 0,18 74,27 77,76 88,15 0,07 0,10
84,0 114,0 5,2 0,0 8,4 600,7 70,8 115,7 717,5 444,7 368,0 376,2 617,7 0,18 72,12 72,23 83,52 0,18 74,23 77,78 88,28 0,07 0,09
85,0 115,0 51 0,1 8,2 592,4 71,4 114,8 705,6 449,7 368,2 376,9 626,1 0,18 72,10 72,22 83,47 0,18 74,23 77,85 87,89 0,07 0,09
86,0 116,0 5,0 0,1 8,2 587,1 71,6 113,5 696,3 454,7 368,0 377,2 633,6 0,18 72,11 72,24 83,39 0,18 74,21 77,90 88,00 0,07 0,09
87,0 117,0 4,9 0,1 8,3 585,0 70,9 113,6 688,3 459,3 367,7 377,5 640,2 0,18 72,03 72,23 83,34 0,18 74,16 77,91 87,72 0,07 0,10
88,0 118,0 4,9 0,1 8,4 580,8 71,2 113,1 680,8 463,7 367,3 377,2 646,3 0,18 72,00 72,26 83,31 0,18 74,19 77,97 87,59 0,07 0,09
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data 2021-02-23 pi20250 alt 125 run 1

89,0 119,0 4,8 0,1 8,3 579,7 71,0 113,0 677,4 467,4 366,5 376,9 652,0 0,18 71,97 72,25 83,23 0,18 74,20 78,00 87,45 0,07 0,09
90,0 120,0 4,7 0,1 7,9 572,4 70,9 113,0 672,9 469,9 365,8 376,3 657,5 0,18 71,92 72,25 83,20 0,18 74,19 78,08 87,62 0,07 0,09
91,0 121,0 4,6 0,2 7,7 563,8 70,9 112,3 665,3 472,5 365,2 375,3 662,5 0,18 71,90 72,24 83,16 0,18 74,19 78,15 87,29 0,07 0,09
92,0 122,0 4,5 0,2 7,4 555,5 71,4 110,8 656,2 475,4 364,3 374,2 667,4 0,18 71,89 72,26 83,07 0,18 74,15 78,23 87,21 0,07 0,09
93,0 123,0 4,5 0,3 7,2 547,5 70,9 109,9 646,5 477,9 363,6 373,1 671,9 0,18 71,93 72,32 82,95 0,18 74,25 78,30 86,94 0,07 0,09
94,0 124,0 4,4 0,4 7,0 541,3 71,1 108,2 637,5 479,8 362,8 371,4 676,3 0,18 71,99 72,47 82,85 0,18 74,35 78,32 86,78 0,07 0,09
95,0 125,0 4,3 0,4 7,0 536,3 71,0 108,3 629,0 482,0 361,9 369,7 680,6 0,18 71,93 72,58 82,76 0,18 74,27 78,26 86,46 0,07 0,09
96,0 126,0 4,2 0,3 6,9 533,7 70,7 108,2 622,7 484,1 361,1 367,7 684,9 0,18 71,88 72,55 82,66 0,18 74,22 78,25 86,52 0,07 0,09
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data 2021-02-23 pi20250 alt 125 run 1

SFBA EPA EMISSION RESULTS
RESULTS
Average emission rate: 0,53 g/hr
Burn Rate : 1,025 Dry kg/hr
Test Duration: 405 min
PRESSURE FACTOR: DGM 1 0,96955 BAROMETRIC PRESSURE
DGM 2 0,94759 Average: 29,85481876 in Hg
DGM 3 0,99782 Start: 29,85481876 in Hg
End: 29,85481876 in Hg
TEMPERATURE FACTORS DGM 1 0,99186
DGM 2 0,98486 DGM CONTROLLER VALUES
DGM 3 0,99524
DGM 1 Final: 13594,980 Cuft
Initial: 13517,708 Cuft
VOLUMES SAMPLED DGM 1 74,454 SCft DGM 2 Final: 5110,008 Cuft
DGM 2 71,018 Scft Initial: 5034,013 Cuft
DGM 3 70,737 SCft
DGM #3 Final: 8635,434 Cuft
Initial: 8563,479 Cuft
TOTAL TUNNEL VOLUME : 141328
TEMPERATURES
SAMPLE RATIOS DGM 1 532,333 °R
Sample Train 1: 1898,204 DGM 2 536,119 °R
Sample Train 2: 1990,044
CALIBRATION FACTORS
Paticulate concentration DGM 1 1,0019
Sample Train 1 0,000026 g/dscf DGM 2 1,0014
Sample Train 2  0,000025 g/dscf DGM #3 0,9900
Room 0,000000 g/dscf
TUNNEL FLOW RATE: 348,959 Dscfm
TOTAL EMISSIONS PARTICULATE CATCH
Sample Train 1 3,61 g Total Sample Train 1: 1,90 mg
Sample Train 2 3,58 ¢ Total Sample Train 2: 1,80 mg
Total Sample Train 1 1st hour: 0,90 mg
EMISSION RATES
Sample Train 1 0,53 g/hr
Sample Train 2 0,53 g/hr
1st hour emission rate 1,71 g/hr
DEVIATION: 0,34%
Train 1 Train 2
Cs 2,552E-05 2,5346E-05
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data 2021-02-23 pi20250 alt 125 run 1

Average! 0,48 5,17 291,67 70,53 85,21 411,72 381,05 226,55 222,70 567,13 0,18 71,53 73,14 83,84 0,18 74,08 78,16 84,83 0,07 0,05
* * * * *1 *2 *3 *4 5] *6 R4 *8 Mass flow 1|DGM 1 DGM 1 Filter 1 Mass flow 2|DGM 2 DGM 2 Filter 2 Tunnel Velo(Flue draft
Elapsed Weight Flue Room Tunnel Unit] Unit Unit Unit] Unit|Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp Pressure Pressure
Time Raw data row| Remaining CO CO, Gas Temp Dry Bulb Top Back R.Side L.Side Bottom in wc in wc
min Ibs % % °F °F °F °F| °F °F °F °F[cuft/min oF oF oF cuft/min oF oF oF in wc in wc
0,00 148,00 18,7 0,3 1,2 412,8 71,5 150,0 533,1 534,8 331,1 327,5 776,6 0,18 71,65 72,67 84,26 0,18 72,86 76,71 84,05 0,07 0,07
1,0 149,0 18,3 0,1 2,0 501,4 70,8 112,6 532,8 524,5 329,4 326,5 783,5 0,18 72,10 72,60 83,67 0,18 72,85 76,99 83,73 0,07 0,09
2,0 150,0 18,1 0,5 7.3 565,0 71,0 112,7 557,6 509,7 327,1 325,3 788,1 0,18 72,01 72,54 83,09 0,18 72,77 77,26 83,39 0,07 0,10
3,0 151,0 17,8 0,3 9,7 628,2 70,9 116,0 593,7 494,9 325,1 324,4 791,3 0,18 72,19 72,51 82,58 0,18 72,94 77,45 83,15 0,07 0,10
4,0 152,0 17,5 0,1 13,0 678,2 71,2 118,4 639,3 480,9 323,0 323,7 793,6 0,18 72,35 72,54 82,17 0,18 73,08 77,60 83,00 0,07 0,10
5,0 153,0 17,2 0,2 14,5 705,4 71,1 121,6 684,6 468,5 321,3 323,2 795,2 0,18 72,50 72,54 81,79 0,18 73,23 77,71 82,83 0,07 0,11
6,0 154,0 17,0 0,3 15,1 658,8 70,9 115,2 715,6 457,6 320,0 324,1 796,2 0,18 72,42 72,53 81,47 0,18 73,29 77,83 82,62 0,07 0,10
7,0 155,0 16,7 0,2 13,8 641,0 70,9 114,3 728,8 447,7 318,8 325,1 796,0 0,18 72,27 72,61 81,22 0,18 73,45 77,87 82,46 0,07 0,10
8,0 156,0 16,5 0,1 13,2 633,6 71,1 114,1 734,6 438,5 318,0 327,0 794,7 0,18 72,23 72,74 81,12 0,18 73,69 77,97 84,37 0,07 0,10
9,0 157,0 16,2 0,1 13,0 632,0 70,5 113,6 738,7 429,9 317,6 328,9 792,5 0,18 72,17 72,82 83,42 0,18 73,77 78,02 86,56 0,07 0,10
10,0 158,0 16,0 0,1 12,9 630,4 70,8 114,3 741,4 422,0 317,4 331,3 789,8 0,18 72,14 72,81 85,90 0,18 73,79 78,04 86,97 0,07 0,10
11,0 159,0 15,9 0,1 12,8 573,3 71,3 105,3 746,4 415,3 317,1 333,8 786,9 0,18 72,14 72,81 86,29 0,18 73,86 78,04 86,72 0,08 0,10
12,0 160,0 15,7 0,2 11,8 530,4 71,5 102,5 736,2 409,0 317,5 336,4 783,2 0,18 72,10 72,93 85,85 0,18 73,87 78,05 86,41 0,07 0,09
13,0 161,0 15,6 0,4 9,2 505,1 71,5 101,4 723,8 403,7 317,7 338,5 779,5 0,18 72,11 72,96 85,25 0,18 73,90 77,99 86,11 0,07 0,09
14,0 162,0 15,5 0,5 8,4 489,6 71,1 100,7 708,5 398,5 317,6 340,6 775,6 0,18 72,13 72,93 84,70 0,18 73,89 77,95 85,80 0,08 0,09
15,0 163,0 15,3 0,5 8,1 478,0 71,1 100,8 695,5 393,7 317,4 342,3 771,7 0,18 72,17 72,90 84,23 0,18 74,00 77,99 85,48 0,07 0,09
16,0 164,0 15,2 0,5 8,1 470,0 71,5 98,8 684,5 389,4 317,2 343,3 767,7 0,18 72,16 72,91 83,79 0,18 73,99 78,01 85,16 0,08 0,09
17,0 165,0 15,1 0,5 8,1 465,8 71,4 98,3 676,7 385,3 316,4 343,9 763,7 0,18 72,12 72,92 83,36 0,18 74,05 78,02 84,83 0,07 0,09
18,0 166,0 15,0 0,4 8,2 460,9 71,0 98,6 671,6 381,4 315,6 344,2 759,6 0,18 72,08 72,90 83,00 0,18 73,99 78,01 84,54 0,07 0,09
19,0 167,0 14,8 0,4 8,3 456,0 71,4 97,4 665,6 377,6 314,5 343,9 755,5 0,18 72,01 72,90 82,64 0,18 73,92 77,97 84,27 0,08 0,08
20,0 168,0 14,7 0,5 8,1 451,4 71,2 97,3 661,3 374,3 313,2 343,1 751,4 0,18 72,01 72,89 82,29 0,18 73,88 77,91 84,01 0,08 0,09
21,0 169,0 14,6 0,5 8,0 446,7 70,8 97,7 657,1 371,3 311,9 342,1 747,2 0,18 72,01 72,87 81,99 0,18 73,92 77,94 83,76 0,07 0,08
22,0 170,0 14,5 0,5 7.8 441,6 71,1 97,1 650,8 368,2 310,4 340,9 743,0 0,18 72,01 72,87 81,74 0,18 73,89 77,93 83,51 0,07 0,09
23,0 171,0 14,4 0,6 7,6 438,6 71,0 96,1 647,2 365,4 308,7 339,4 738,9 0,18 72,01 72,96 81,50 0,18 73,01 77,88 83,26 0,07 0,08
24,0 172,0 14,2 0,5 7,5 433,1 71,0 95,2 639,9 362,7 307,1 337,7 734,7 0,18 72,05 73,16 81,58 0,18 74,06 77,84 83,00 0,07 0,08
25,0 173,0 14,1 0,5 7,5 429,1 71,3 95,2 632,8 360,2 305,5 335,7 730,5 0,18 72,01 73,13 84,17 0,18 73,98 77,82 82,75 0,07 0,08
26,0 174,0 14,0 0,4 7.5 424,6 71,0 94,9 624,1 357,8 303,7 333,6 726,5 0,18 71,97 73,08 86,12 0,18 73,94 77,94 84,27 0,08 0,08
27,0 175,0 13,9 0,4 7,4 420,4 71,0 95,2 617,5 355,5 301,8 331,5 722,4 0,18 71,91 73,02 86,10 0,18 73,97 78,06 86,39 0,08 0,08
28,0 176,0 13,8 0,4 7.3 417,4 71,1 94,6 612,2 3534 300,1 329,5 718,3 0,18 71,86 72,95 85,55 0,18 73,96 78,15 86,94 0,08 0,08
29,0 177,0 13,7 0,4 7.3 414,0 71,0 95,4 607,6 351,3 298,5 327,2 714,4 0,18 71,80 72,92 84,97 0,18 73,91 78,22 86,71 0,07 0,08
30,0 178,0 13,6 0,4 7.2 411,3 70,8 94,5 603,3 349,1 296,7 325,1 710,4 0,18 71,81 72,90 84,45 0,18 73,87 78,25 86,38 0,07 0,08
31,0 179,0 13,5 0,4 7,2 409,2 70,7 94,7 598,8 347,2 295,1 322,9 706,5 0,18 71,80 72,89 83,97 0,18 73,95 78,26 85,99 0,07 0,08
32,0 180,0 13,4 0,4 7.1 406,0 70,8 94,8 594,7 345,2 293,4 320,9 702,7 0,18 71,72 72,84 83,51 0,18 73,92 78,33 85,62 0,07 0,08
33,0 181,0 13,3 0,4 7.1 403,4 70,7 94,4 591,5 343,3 291,6 318,9 698,9 0,18 71,65 72,84 83,11 0,18 73,89 78,36 85,23 0,08 0,08
34,0 182,0 13,2 0,4 7,1 403,1 70,6 94,1 587,2 341,5 289,9 316,9 695,3 0,18 71,62 72,80 82,73 0,18 73,88 78,44 84,85 0,08 0,08
35,0 183,0 13,0 0,4 7.1 401,7 70,7 94,1 585,5 339,7 288,2 314,9 691,6 0,18 71,58 72,79 82,35 0,18 73,91 78,48 84,50 0,08 0,08
36,0 184,0 13,0 0,4 71 401,5 70,8 93,9 583,6 337,9 286,4 312,9 688,0 0,18 71,57 72,80 82,02 0,18 73,93 78,51 84,15 0,07 0,08
37,0 185,0 12,8 0,4 7.2 401,5 70,8 94,1 582,5 336,2 284,5 311,0 684,5 0,18 71,59 72,79 81,71 0,18 73,93 78,54 83,77 0,08 0,08
38,0 186,0 12,7 0,4 7,3 403,5 70,8 93,2 580,2 334,6 282,6 309,2 681,0 0,18 71,61 72,79 82,37 0,18 73,01 78,56 83,45 0,08 0,08
39,0 187,0 12,6 0,4 7,5 405,4 71,0 92,7 581,0 332,9 281,2 307,4 677,6 0,18 71,59 72,78 85,01 0,18 73,87 78,57 83,13 0,07 0,08
40,0 188,0 12,5 0,4 7,7 407,8 71,0 93,2 581,4 331,3 279,5 305,5 674,3 0,18 71,56 72,75 86,48 0,18 73,84 78,60 82,82 0,07 0,08
41,0 189,0 12,4 0,4 7.9 409,4 70,9 93,7 581,5 329,8 278,0 303,8 671,1 0,18 71,53 72,73 86,31 0,18 73,84 78,62 83,47 0,08 0,08
42,0 190,0 12,3 0,4 7,9 410,9 71,0 93,5 581,8 328,2 276,4 302,0 667,8 0,18 71,50 72,71 85,66 0,18 73,84 78,66 85,49 0,08 0,08
43,0 191,0 12,2 0,4 8,0 412,5 71,0 93,1 583,9 326,6 275,0 300,3 664,7 0,18 71,51 72,71 84,98 0,18 73,90 78,67 86,94 0,07 0,08
44,0 192,0 12,0 0,4 8,0 413,8 70,8 93,9 586,4 325,1 274,0 298,5 661,6 0,18 71,56 72,69 84,36 0,18 73,01 78,68 86,83 0,07 0,08
45,0 193,0 11,9 0,4 8,1 416,3 70,7 93,3 587,9 323,7 273,0 296,7 658,6 0,18 71,53 72,69 83,78 0,18 73,89 78,66 86,47 0,07 0,08
46,0 194,0 11,9 0,4 8,1 419,3 71,3 93,0 591,3 322,3 272,1 295,3 655,6 0,18 71,60 72,83 83,32 0,18 73,96 78,64 86,09 0,07 0,08
47,0 195,0 11,7 0,4 8,3 423,2 70,9 92,8 594,9 320,8 271,4 293,4 652,7 0,18 71,67 72,96 82,85 0,18 74,04 78,54 85,70 0,08 0,08
48,0 196,0 11,6 0,4 8,4 428,2 70,9 92,9 601,9 319,6 270,7 291,9 649,8 0,18 71,72 72,99 82,46 0,18 74,18 78,54 85,29 0,08 0,08
49,0 197,0 11,5 0,3 8,8 433,1 71,0 94,1 607,2 318,2 270,2 290,4 647,0 0,18 71,69 72,94 82,09 0,18 74,16 78,57 84,90 0,07 0,08
50,0 198,0 11,3 0,3 9,1 441,1 70,8 94,2 616,3 316,9 270,0 288,7 644,3 0,18 71,72 73,06 81,73 0,18 74,17 78,58 84,52 0,08 0,08
51,0 199,0 11,2 0,3 9,5 449,8 70,9 94,2 630,9 315,8 269,7 287,2 641,6 0,18 71,74 73,08 81,84 0,18 74,17 78,58 84,17 0,08 0,08
52,0 200,0 11,1 0,4 9,8 462,0 71,0 94,7 646,0 314,8 269,4 285,7 639,0 0,18 71,71 73,05 84,38 0,18 74,12 78,58 83,81 0,07 0,08
53,0 201,0 10,9 0,5 10,1 470,0 70,8 95,0 659,4 313,9 269,5 284,2 636,5 0,18 71,64 72,99 86,34 0,18 74,02 78,58 83,47 0,08 0,08
54,0 202,0 10,8 0,5 10,3 477,8 71,0 95,9 672,1 313,3 269,3 283,0 634,0 0,18 71,64 73,00 86,39 0,18 73,98 78,63 83,16 0,08 0,09
55,0 203,0 10,6 0,6 10,4 482,4 71,0 96,7 681,9 312,6 269,4 281,7 631,6 0,18 71,62 72,98 85,85 0,18 74,00 78,63 82,86 0,08 0,09
56,0 204,0 10,5 0,6 10,5 484,8 70,9 96,4 688,2 312,2 269,5 280,6 629,2 0,18 71,65 73,01 85,26 0,18 74,04 78,63 82,97 0,08 0,09
57,0 205,0 10,3 0,6 10,4 486,6 70,7 97,3 693,0 311,9 269,9 279,5 626,9 0,18 71,64 72,95 84,60 0,18 74,07 78,67 84,97 0,07 0,09
58,0 206,0 10,2 0,6 10,4 484,6 70,9 97,3 695,8 311,7 270,1 278,5 624,7 0,18 71,63 72,91 84,05 0,18 74,06 78,72 86,75 0,08 0,09
59,0 207,0 10,1 0,6 10,2 482,7 71,0 97,0 695,7 311,8 270,5 277,6 622,6 0,18 71,65 72,90 83,49 0,18 74,05 78,76 86,86 0,08 0,09
60,0 208,0 10,0 0,6 10,1 479,5 70,9 97,3 695,0 311,9 271,0 276,8 620,5 0,18 71,67 72,88 83,05 0,18 74,04 78,78 86,54 0,07 0,09
61,0 209,0 9,9 0,5 10,0 476,3 70,8 97,3 692,6 312,0 271,6 276,0 618,5 0,18 71,69 72,85 82,69 0,18 74,09 78,78 86,18 0,08 0,09
62,0 210,0 9,7 0,5 9,9 472,6 71,2 97,4 689,4 312,4 272,2 275,3 616,6 0,18 71,70 72,85 82,32 0,18 74,09 78,78 85,80 0,07 0,09
63,0 211,0 9,6 0,5 9,7 468,9 71,2 95,2 688,1 312,8 272,6 274,5 614,8 0,18 71,73 72,87 81,92 0,18 74,25 78,81 85,38 0,08 0,08
64,0 212,0 9,5 0,4 9,8 467,1 71,1 96,0 685,0 313,3 273,5 274,0 612,9 0,18 71,81 72,92 81,57 0,18 74,29 78,81 85,01 0,08 0,08
65,0 213,0 9,3 0,4 9,8 464,8 71,0 95,6 683,4 313,8 274,3 273,4 611,2 0,18 71,79 72,90 82,53 0,18 74,25 78,83 84,66 0,08 0,08
66,0 214,0 9,2 0,4 9,8 461,9 70,7 96,1 681,0 314,4 275,0 272,9 609,6 0,18 71,79 72,86 85,33 0,18 74,19 78,83 84,31 0,07 0,08
67,0 215,0 9,1 0,3 9,7 460,1 71,1 96,2 678,9 315,2 276,0 272,4 608,0 0,18 71,77 72,86 86,72 0,18 74,19 78,84 83,99 0,08 0,08
68,0 216,0 9,0 0,3 9,7 456,5 70,8 96,6 677,0 316,0 276,9 272,0 606,4 0,18 71,77 72,85 86,53 0,18 74,16 78,83 83,70 0,08 0,08
69,0 217,0 8,9 0,3 9,6 454,1 70,9 96,4 673,8 316,9 277,8 271,8 605,0 0,18 71,77 72,83 85,98 0,18 74,19 78,84 83,41 0,08 0,08
70,0 218,0 8,8 0,3 9,5 451,9 71,1 95,9 671,0 317,9 278,7 271,6 603,5 0,18 71,80 72,87 85,36 0,18 74,19 78,85 83,11 0,08 0,08
71,0 219,0 8,7 0,3 9,4 450,8 71,2 95,5 669,1 318,7 279,4 271,4 602,1 0,18 71,80 72,88 84,75 0,18 74,18 78,86 82,83 0,07 0,08
72,0 220,0 8,6 0,3 9,4 448,7 71,2 95,5 666,9 319,6 280,1 271,4 600,7 0,18 71,79 72,86 84,20 0,18 74,24 78,84 83,72 0,08 0,08
73,0 221,0 8,5 0,3 9,3 447,0 71,3 95,4 666,4 320,5 280,9 271,3 599,4 0,18 71,79 72,85 83,61 0,18 74,23 78,87 85,97 0,08 0,08
74,0 222,0 8,4 0,3 9,3 445,6 71,2 95,3 665,2 321,3 281,6 271,3 598,1 0,18 71,78 72,86 83,06 0,18 74,25 78,91 87,04 0,07 0,08
75,0 223,0 8,2 0,3 9,3 443,0 71,3 95,7 663,4 321,9 282,2 271,2 596,9 0,18 71,79 72,88 82,60 0,18 74,21 78,91 86,86 0,08 0,08
76,0 224,0 8,1 0,3 9,2 440,4 71,1 95,0 661,4 322,6 283,2 271,2 595,7 0,18 71,80 72,90 82,18 0,18 74,26 78,91 86,48 0,08 0,08
77,0 225,0 8,0 0,3 9,1 438,4 71,1 95,2 657,7 322,9 284,0 271,2 594,6 0,18 71,82 72,92 81,83 0,18 74,28 78,92 86,09 0,07 0,08
78,0 226,0 7.9 0,2 9,1 436,9 71,4 95,4 656,4 323,3 284,5 271,1 593,5 0,18 71,83 72,91 81,44 0,18 74,28 78,89 85,69 0,07 0,08
79,0 227,0 7,8 0,2 9,1 434,9 71,2 95,6 653,9 323,8 285,3 271,1 592,3 0,18 71,85 72,91 81,99 0,18 74,32 78,90 85,30 0,07 0,08
80,0 228,0 7,7 0,2 9,0 433,1 71,5 94,2 652,2 324,4 286,1 271,1 591,3 0,18 71,87 72,90 84,74 0,18 74,24 78,91 84,91 0,08 0,08
81,0 229,0 7,6 0,2 8,9 430,7 71,5 95,0 650,2 325,1 286,8 270,9 590,3 0,18 71,84 72,90 86,61 0,18 74,25 78,90 84,56 0,07 0,08
82,0 230,0 7,5 0,2 8,9 429,3 71,4 94,4 647,4 325,8 287,6 270,8 589,4 0,18 71,87 72,92 86,60 0,18 74,34 78,90 84,20 0,08 0,08
83,0 231,0 7,4 0,2 8,8 427,2 71,3 94,3 643,5 326,5 288,2 270,7 588,5 0,18 71,88 72,96 86,05 0,18 74,32 78,92 83,83 0,07 0,08
84,0 232,0 7.3 0,2 8,7 425,1 71,4 95,0 640,4 327,0 289,0 270,4 587,6 0,18 71,91 72,96 85,42 0,18 74,27 78,90 83,54 0,07 0,08
85,0 233,0 7,2 0,2 8,7 423,3 70,9 94,2 637,8 327,5 289,8 270,3 586,8 0,18 71,94 72,95 84,80 0,18 74,27 78,93 83,23 0,08 0,08
86,0 234,0 7,2 0,2 8,6 421,5 71,2 94,6 633,6 327,9 290,5 270,2 586,1 0,18 71,97 72,97 84,21 0,18 74,29 78,94 82,95 0,08 0,08
87,0 235,0 7,1 0,2 8,5 418,7 71,3 93,6 629,1 328,2 290,9 270,0 585,4 0,18 71,95 72,96 83,64 0,18 74,29 78,95 83,61 0,08 0,08
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88,0 236,0 7,0 0,2 8,4 416,2 71,3 93,3 625,1 328,5 291,4 269,9 584,7 0,18 71,92 72,93 83,12 0,18 74,25 78,99 85,76 0,07 0,08
89,0 237,0 6,9 0,2 8,3 413,7 71,1 93,1 622,1 328,8 291,9 269,7 584,2 0,18 71,93 72,94 82,54 0,18 74,26 78,98 86,98 0,07 0,08
90,0 238,0 6,8 0,2 8,2 411,4 71,3 93,6 618,0 329,2 292,5 269,5 583,7 0,18 71,96 72,99 82,10 0,18 74,33 79,00 86,84 0,08 0,08
91,0 239,0 6,7 0,3 8,1 409,9 71,3 93,3 614,9 329,7 292,9 269,3 583,2 0,18 71,96 73,02 81,68 0,18 74,37 79,00 86,45 0,07 0,08
92,0 240,0 6,7 0,3 8,1 408,8 71,3 93,2 612,5 330,1 293,2 269,1 582,8 0,18 71,98 73,00 81,48 0,18 74,36 78,99 86,04 0,08 0,08
93,0 241,0 6,6 0,2 8,2 408,8 71,6 92,9 610,1 330,6 293,3 268,9 582,4 0,18 71,99 72,99 83,77 0,18 74,38 78,99 85,64 0,07 0,08
94,0 242,0 6,5 0,2 8,2 407,6 71,5 92,4 610,0 331,1 293,5 268,8 582,0 0,18 72,01 72,99 86,32 0,18 74,37 78,93 85,23 0,08 0,08
95,0 243,0 6,4 0,2 8,2 407,9 71,4 93,1 608,4 331,6 293,6 268,4 581,7 0,18 72,02 73,00 86,77 0,18 74,43 78,93 84,83 0,07 0,08
96,0 244,0 6,3 0,2 8,3 407,7 71,2 93,4 608,0 332,2 293,7 268,2 581,3 0,18 72,01 73,00 86,33 0,18 74,45 78,95 84,49 0,07 0,08
97,0 245,0 6,2 0,2 8,3 407,5 71,4 93,1 606,6 332,7 293,6 267,9 581,0 0,18 71,98 73,02 85,69 0,18 74,39 78,95 84,12 0,08 0,08
98,0 246,0 6,2 0,3 8,3 407,7 71,4 92,0 606,4 333,2 293,4 267,8 580,7 0,18 72,01 73,12 85,05 0,18 74,53 78,96 83,76 0,07 0,08
99,0 247,0 6,1 0,3 8,4 406,6 71,3 92,8 607,2 333,7 293,5 267,5 580,4 0,18 72,09 73,25 84,46 0,18 74,59 78,92 83,44 0,07 0,08
100,0 248,0 6,0 0,3 8,4 406,0 71,3 92,1 605,3 334,2 293,5 267,3 580,1 0,18 72,14 73,37 83,90 0,18 74,68 78,86 83,12 0,08 0,07
101,0 249,0 59 0,3 8,4 406,8 71,2 91,5 606,2 334,5 293,5 267,0 579,8 0,18 72,14 73,39 83,35 0,18 74,66 78,83 82,83 0,07 0,07
102,0 250,0 5,8 0,3 8,5 407,3 70,9 92,1 605,7 335,2 293,5 266,9 579,5 0,18 72,09 73,37 82,83 0,18 74,56 78,84 82,77 0,08 0,08
103,0 251,0 5,7 0,3 8,5 405,0 71,2 92,2 605,0 335,8 293,3 266,6 579,2 0,18 72,04 73,29 82,32 0,18 74,48 78,89 84,85 0,08 0,07
104,0 252,0 5,7 0,3 8,3 401,5 71,5 92,0 602,6 336,5 293,2 266,5 578,9 0,18 72,00 73,26 81,84 0,18 74,42 78,96 86,76 0,07 0,08
105,0 253,0 56 0,3 8,0 397,5 71,2 92,2 598,6 337,3 293,2 266,3 578,7 0,18 72,00 73,22 81,40 0,18 74,44 79,01 87,02 0,08 0,07
106,0 254,0 5,5 0,3 7,8 395,2 71,4 91,6 595,5 338,2 293,2 266,2 578,4 0,18 71,99 73,17 82,00 0,18 74,44 79,03 86,74 0,07 0,07
107,0 255,0 5,5 0,3 7,8 394,1 71,2 92,1 592,7 339,2 292,9 266,1 578,1 0,18 72,02 73,13 84,79 0,18 74,41 79,04 86,33 0,07 0,07
108,0 256,0 54 0,3 7,6 393,6 71,1 91,9 592,5 340,1 292,8 265,8 577,8 0,18 72,01 73,12 86,49 0,18 74,41 79,07 85,88 0,08 0,08
109,0 257,0 5,3 0,3 7,7 392,8 71,5 92,0 590,7 341,2 292,8 265,8 577,5 0,18 72,00 73,10 86,37 0,18 74,44 79,09 85,49 0,07 0,07
110,0 258,0 52 0,3 7,7 391,8 71,4 91,7 588,9 342,4 292,6 265,6 577,2 0,18 72,01 73,11 85,84 0,18 74,44 79,10 85,08 0,08 0,07
111,0 259,0 52 0,3 7,7 392,2 71,4 89,4 586,5 343,7 292,3 265,4 576,9 0,18 72,05 73,12 85,45 0,18 74,44 79,08 84,64 0,07 0,08
112,0 260,0 5,1 0,3 7,7 390,8 71,4 89,9 586,4 344,8 291,9 265,2 576,7 0,18 72,02 73,11 85,84 0,18 74,49 79,07 84,21 0,08 0,07
113,0 261,0 5,1 0,3 7,8 389,1 71,3 89,4 582,7 346,3 291,6 265,0 576,5 0,18 72,04 73,06 86,40 0,18 74,49 79,10 83,77 0,08 0,07
114,0 262,0 5,0 0,2 7,6 385,9 71,1 88,8 579,3 347,5 291,2 264,6 576,2 0,18 71,98 73,09 87,12 0,18 74,48 79,10 83,39 0,07 0,07
115,0 263,0 4,9 0,3 7,4 383,9 71,1 90,2 575,0 349,0 290,6 264,5 576,0 0,18 72,04 73,11 86,63 0,18 74,51 79,10 83,07 0,08 0,07
116,0 264,0 4,9 0,3 7,4 382,5 71,2 90,2 571,3 350,3 290,3 264,3 575,8 0,18 72,10 73,11 86,10 0,18 74,49 79,05 82,73 0,07 0,07
117,0 265,0 4,8 0,4 7,3 380,5 71,2 89,9 567,9 351,4 290,0 264,1 575,5 0,18 72,08 73,10 85,59 0,18 74,48 78,97 83,25 0,07 0,07
118,0 266,0 4,7 0,4 7,3 379,9 71,3 89,5 563,9 352,5 289,5 264,1 575,2 0,18 72,00 73,12 85,10 0,18 74,41 78,94 85,37 0,07 0,07
119,0 267,0 4,6 0,4 7,3 378,3 71,2 89,8 561,6 353,6 289,1 264,0 574,9 0,18 72,00 73,13 84,67 0,18 74,42 78,93 86,93 0,08 0,07
120,0 268,0 4,6 0,4 7,3 378,0 71,1 90,3 559,7 354,7 288,5 264,0 574,6 0,18 72,04 73,12 84,24 0,18 74,34 78,95 86,90 0,08 0,07
121,0 269,0 4,5 0,3 73 377,7 71,1 90,5 558,7 355,8 288,1 263,9 574,3 0,18 72,03 73,10 83,89 0,18 74,34 78,94 86,57 0,07 0,07
122,0 270,0 4,4 0,3 7,4 376,9 70,9 90,1 556,9 356,8 287,6 263,9 573,9 0,18 72,00 73,11 83,56 0,18 74,38 78,91 86,15 0,07 0,07
123,0 271,0 4,4 0,3 7,4 375,3 71,0 90,1 555,1 357,9 287,0 263,8 573,5 0,18 71,96 73,11 83,20 0,18 74,33 78,82 85,73 0,07 0,07
124,0 272,0 4,3 0,4 7,3 372,3 70,7 89,9 553,1 358,9 286,4 263,8 573,1 0,18 71,92 73,12 82,87 0,18 74,29 78,76 85,35 0,07 0,07
125,0 273,0 43 0,4 7,1 369,0 71,0 89,7 549,4 360,1 285,8 263,8 572,6 0,18 71,94 73,13 82,57 0,18 74,30 78,72 84,97 0,08 0,07
126,0 274,0 4,2 0,5 6,9 365,2 70,8 90,0 545,1 361,4 285,4 263,7 572,0 0,18 71,92 73,12 82,23 0,18 74,27 78,72 84,59 0,07 0,07
127,0 275,0 4,2 0,6 6,7 360,4 70,9 89,9 540,2 363,0 284,8 263,6 571,5 0,18 71,93 73,13 81,95 0,18 74,23 78,72 84,19 0,08 0,07
128,0 276,0 4,1 0,6 6,6 357,7 71,0 89,3 535,8 364,6 284,1 263,5 570,9 0,18 71,99 73,22 81,65 0,18 74,40 78,71 83,83 0,07 0,07
129,0 277,0 4,1 0,5 6,5 355,3 71,1 89,3 532,0 366,4 283,4 263,4 570,4 0,18 72,03 73,18 81,41 0,18 74,45 78,79 83,50 0,08 0,07
130,0 278,0 4,0 0,5 6,5 352,8 71,1 88,2 528,6 368,0 282,9 263,2 569,7 0,18 72,01 73,16 83,82 0,18 74,41 78,82 83,13 0,08 0,07
131,0 279,0 4,0 0,5 6,5 350,0 70,8 87,9 524,5 369,7 282,1 263,1 569,1 0,18 71,97 73,14 86,00 0,18 74,36 78,84 82,79 0,08 0,07
132,0 280,0 3,9 0,5 6,4 347,9 71,3 87,5 520,1 371,5 281,0 262,9 568,6 0,18 71,93 73,13 85,72 0,18 74,30 78,85 83,43 0,08 0,07
133,0 281,0 38 0,5 6,3 345,8 71,1 87,3 516,5 373,2 280,1 262,7 567,9 0,18 71,98 73,21 85,18 0,18 74,41 78,88 85,58 0,07 0,07
134,0 282,0 3,8 0,5 6,3 342,5 70,9 87,5 513,2 375,0 279,2 262,3 567,4 0,18 72,02 73,27 84,62 0,18 74,49 78,91 86,97 0,07 0,07
135,0 283,0 3,7 0,5 6,1 341,0 71,1 86,8 509,8 376,5 278,0 262,1 566,7 0,18 72,07 73,41 84,10 0,18 74,59 78,87 86,82 0,07 0,07
136,0 284,0 3,7 0,5 6,2 339,2 71,2 87,2 506,9 377,9 277,0 261,8 566,1 0,18 72,05 73,45 83,71 0,18 74,60 78,88 86,41 0,08 0,07
137,0 285,0 3,7 0,4 6,2 337,4 71,1 87,2 503,8 379,3 276,0 261,5 565,6 0,18 72,09 73,52 83,30 0,18 74,65 78,84 86,00 0,07 0,07
138,0 286,0 3,6 0,4 6,2 335,8 70,7 87,2 501,1 380,6 275,0 261,1 565,0 0,18 72,17 73,59 82,89 0,18 74,74 78,78 85,57 0,08 0,06
139,0 287,0 3,6 0,4 6,1 333,6 70,9 87,8 498,4 382,0 274,1 260,7 564,3 0,18 72,08 73,51 82,53 0,18 74,62 78,78 85,15 0,08 0,06
140,0 288,0 3,5 0,4 5,9 331,5 70,8 87,1 495,6 383,1 273,1 260,4 563,7 0,18 72,04 73,52 82,20 0,18 74,61 78,82 84,76 0,07 0,06
141,0 289,0 3,5 0,4 5,8 328,4 70,9 86,7 491,5 384,3 272,0 260,0 563,1 0,18 71,98 73,47 81,86 0,18 74,56 78,83 84,33 0,08 0,06
142,0 290,0 3,5 0,4 5,7 326,0 70,9 86,6 487,8 385,4 271,0 259,7 562,5 0,18 71,88 73,40 82,16 0,18 74,46 78,79 83,95 0,08 0,06
143,0 291,0 34 0,4 5,7 323,9 70,9 86,5 484,6 386,3 269,8 259,2 561,9 0,18 71,82 73,34 84,96 0,18 74,36 78,77 83,57 0,08 0,06
144,0 292,0 34 0,4 5,7 321,2 70,4 86,3 480,9 387,5 268,4 258,8 561,4 0,18 71,78 73,26 85,99 0,18 74,29 78,76 83,17 0,08 0,06
145,0 293,0 33 0,4 56 318,6 71,0 85,9 477,4 388,7 267,4 258,3 561,0 0,18 71,85 73,38 85,54 0,18 74,46 78,79 82,80 0,08 0,06
146,0 294,0 33 0,5 5,4 316,2 71,1 85,9 472,5 390,0 266,4 257,9 560,5 0,18 71,88 73,48 84,96 0,18 74,51 78,77 83,28 0,07 0,06
147,0 295,0 33 0,5 54 315,2 71,0 85,2 469,8 391,4 265,3 257,3 560,0 0,18 71,95 73,48 84,39 0,18 74,54 78,69 85,15 0,08 0,06
148,0 296,0 32 0,5 5,5 314,8 70,9 85,7 466,9 393,0 264,2 256,8 559,5 0,18 72,00 73,48 83,93 0,18 74,52 78,66 86,71 0,07 0,06
149,0 297,0 32 0,5 5,5 313,9 70,8 85,6 464,6 394,6 263,0 256,2 559,1 0,18 71,98 73,47 83,51 0,18 74,43 78,67 86,75 0,07 0,06
150,0 298,0 3,1 0,4 5,5 311,1 70,5 86,0 462,1 396,1 261,8 255,7 558,7 0,18 71,98 73,45 83,09 0,18 74,48 78,65 86,41 0,07 0,06
151,0 299,0 32 0,5 5,3 308,5 70,7 85,9 459,5 397,7 260,8 255,1 558,3 0,18 71,92 73,42 82,72 0,18 74,46 78,61 86,01 0,08 0,06
152,0 300,0 3,1 0,5 5,1 302,4 70,9 86,0 456,6 399,4 259,7 254,6 557,9 0,18 71,86 73,39 82,35 0,18 74,45 78,60 85,57 0,08 0,06
153,0 301,0 3,1 0,8 4,3 296,8 70,8 85,0 451,1 401,0 258,7 254,0 557,4 0,18 71,80 73,35 82,03 0,18 74,51 78,58 85,12 0,08 0,06
154,0 302,0 3,1 0,8 4,2 293,4 70,6 84,6 443,8 402,4 257,5 253,4 557,0 0,18 71,79 73,35 81,70 0,18 74,52 78,53 84,70 0,08 0,06
155,0 303,0 3,0 0,7 4,1 289,9 70,5 84,7 438,6 403,6 256,3 252,8 556,6 0,18 71,77 73,34 82,54 0,18 74,55 78,42 84,27 0,07 0,06
156,0 304,0 3,0 0,7 4,1 286,6 70,6 83,9 431,4 404,6 255,0 252,3 556,2 0,18 71,73 73,30 85,43 0,18 74,51 78,41 83,82 0,07 0,06
157,0 305,0 3,0 0,7 4,0 283,8 70,8 84,1 426,7 405,7 253,7 251,4 555,8 0,18 71,69 73,28 85,88 0,18 74,47 78,29 83,39 0,07 0,06
158,0 306,0 3,0 0,7 4,1 280,9 70,6 83,9 421,2 406,8 252,6 250,5 555,5 0,18 71,65 73,34 85,37 0,18 74,47 78,14 82,98 0,08 0,06
159,0 307,0 2,9 0,7 4,0 279,1 70,1 84,0 417,9 407,7 251,3 249,7 555,2 0,18 71,59 73,29 84,83 0,18 74,48 78,13 82,61 0,08 0,06
160,0 308,0 2,9 0,7 4,0 277,1 70,3 83,6 413,3 408,6 250,0 248,7 554,9 0,18 71,54 73,25 84,29 0,18 74,42 78,21 83,85 0,07 0,06
161,0 309,0 2,9 0,6 4,0 275,0 70,3 82,9 409,8 409,2 248,7 248,0 554,6 0,18 71,54 73,21 83,78 0,18 74,38 78,28 85,98 0,07 0,05
162,0 310,0 2,9 0,6 4,0 273,7 70,4 83,2 406,0 409,8 247,4 247,0 554,3 0,18 71,51 73,19 83,25 0,18 74,35 78,28 86,97 0,08 0,05
163,0 311,0 2,9 0,6 4,0 271,8 70,4 83,6 403,5 410,3 246,1 246,0 554,1 0,18 71,51 73,15 82,79 0,18 74,35 78,18 86,74 0,08 0,05
164,0 312,0 2,9 0,6 4,1 270,3 70,3 83,3 399,1 410,8 244,7 244,9 554,0 0,18 71,51 73,17 82,36 0,18 74,36 78,14 86,32 0,08 0,05
165,0 313,0 2,8 0,6 4,0 268,7 70,3 83,1 396,2 410,9 243,4 244,0 553,8 0,18 71,49 73,21 82,01 0,18 74,40 78,14 85,88 0,08 0,05
166,0 314,0 2,8 0,7 4,0 266,7 70,3 83,4 393,4 411,3 241,8 243,0 553,7 0,18 71,51 73,34 81,72 0,18 74,53 78,17 85,37 0,07 0,05
167,0 315,0 2,8 0,7 3,9 265,2 70,3 82,2 390,2 411,7 240,6 242,0 553,6 0,18 71,50 73,33 84,30 0,18 74,47 78,18 84,91 0,08 0,05
168,0 316,0 2,8 0,6 4,0 263,8 70,2 82,5 386,9 411,9 239,3 240,9 553,5 0,18 71,52 73,37 86,03 0,18 74,57 78,19 84,45 0,08 0,05
169,0 317,0 2,8 0,6 3,9 262,2 70,4 81,9 384,3 412,2 238,1 239,8 553,4 0,18 71,50 73,33 85,59 0,18 74,55 78,14 84,02 0,08 0,05
170,0 318,0 2,8 0,6 3,9 260,6 70,5 82,1 382,2 412,5 236,9 238,9 553,3 0,18 71,46 73,27 85,03 0,18 74,49 78,10 83,62 0,08 0,05
171,0 319,0 2,8 0,5 3,9 259,7 70,4 82,6 380,1 412,6 235,8 237,9 553,3 0,18 71,45 73,23 84,53 0,18 74,44 78,07 83,20 0,07 0,05
172,0 320,0 2,7 0,5 3,9 258,1 70,3 82,4 377,5 412,7 234,6 236,9 553,3 0,18 71,43 73,20 84,02 0,18 74,43 78,06 82,82 0,07 0,05
173,0 321,0 2,7 0,5 3,9 257,2 70,3 82,5 375,2 412,3 233,2 235,9 553,4 0,18 71,44 73,15 83,55 0,18 74,43 78,04 83,76 0,08 0,05
174,0 322,0 2,6 0,5 3,9 255,5 70,5 81,8 373,4 411,9 232,2 234,9 553,4 0,18 71,42 73,11 83,05 0,18 74,42 78,14 85,99 0,08 0,05
175,0 323,0 2,7 0,5 3,8 254,5 70,2 81,6 370,8 411,5 231,0 233,9 553,4 0,18 71,45 73,16 82,56 0,18 74,34 78,03 87,16 0,08 0,05
176,0 324,0 2,7 0,5 3,9 253,3 70,2 81,4 368,5 411,2 229,9 232,9 553,5 0,18 71,50 73,21 82,14 0,18 74,40 78,01 86,95 0,08 0,05
177,0 325,0 2,7 0,5 3,9 252,0 70,5 80,6 366,9 410,7 228,8 231,9 553,5 0,18 71,45 73,16 81,75 0,18 74,35 78,42 86,23 0,08 0,05
178,0 326,0 2,6 0,5 3,9 251,1 70,5 80,5 365,3 410,2 227,6 230,9 553,5 0,18 71,42 73,13 83,53 0,18 74,23 78,48 85,79 0,08 0,05
179,0 327,0 2,6 0,5 3,9 249,7 70,4 80,9 362,3 409,8 226,6 230,0 553,5 0,18 71,38 73,14 85,93 0,18 74,15 78,52 85,32 0,07 0,05
180,0 328,0 2,6 0,5 3,9 248,6 70,1 80,6 361,0 409,5 225,5 229,0 553,6 0,18 71,40 73,21 85,87 0,18 74,21 78,54 84,81 0,08 0,05
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181,0 329,0 2,6 0,5 3,9 247,2 70,2 81,0 359,3 409,2 224,6 228,0 553,6 0,18 71,45 73,38 85,27 0,18 74,27 78,58 84,39 0,07 0,05
182,0 330,0 2,6 0,5 3,8 245,9 70,2 80,3 357,5 409,0 223,8 227,1 553,6 0,18 71,48 73,47 84,65 0,18 74,29 78,52 83,94 0,07 0,05
183,0 331,0 2,6 0,5 3,8 245,3 70,3 80,7 355,4 408,9 222,8 226,1 553,6 0,18 71,51 73,46 84,14 0,18 74,25 78,43 83,55 0,08 0,05
184,0 332,0 2,5 0,6 3,8 244,4 70,2 80,7 353,8 409,1 221,9 225,2 553,6 0,18 71,47 73,41 83,61 0,18 74,24 78,37 83,15 0,08 0,05
185,0 333,0 2,5 0,6 3,8 243,2 70,1 80,8 351,8 409,3 220,8 224,3 553,6 0,18 71,42 73,40 83,13 0,18 74,18 78,33 82,73 0,08 0,05
186,0 334,0 2,5 0,6 3,8 242,0 70,0 80,5 349,7 409,6 220,0 223,4 553,7 0,18 71,38 73,33 82,71 0,18 74,16 78,35 83,55 0,08 0,05
187,0 335,0 2,5 0,6 3,8 241,2 70,1 81,2 348,7 409,8 219,1 222,5 553,7 0,18 71,31 73,24 82,29 0,18 74,05 78,37 85,59 0,08 0,05
188,0 336,0 2,5 0,6 3,8 240,7 70,0 80,6 347,2 410,0 218,4 221,6 553,8 0,18 71,22 73,13 81,88 0,18 74,00 78,44 86,76 0,08 0,05
189,0 337,0 2,5 0,6 3,8 239,5 70,0 80,1 345,2 410,3 217,5 220,8 553,8 0,18 71,24 73,10 82,31 0,18 73,95 78,46 86,49 0,08 0,05
190,0 338,0 2,5 0,6 3,8 238,2 70,2 80,3 343,7 410,6 216,6 220,1 553,9 0,18 71,28 73,19 84,88 0,18 74,01 78,44 85,96 0,08 0,05
191,0 339,0 2,5 0,6 3,8 237,5 70,2 80,4 342,5 410,8 215,9 219,2 554,0 0,18 71,31 73,25 85,85 0,18 74,06 78,38 85,45 0,08 0,05
192,0 340,0 2,5 0,6 3,7 237,0 70,0 80,3 340,4 411,3 215,0 218,4 554,0 0,18 71,34 73,35 85,29 0,18 74,04 78,30 84,98 0,07 0,05
193,0 341,0 2,4 0,6 3,7 236,1 70,1 80,4 339,0 411,6 214,1 217,7 554,1 0,18 71,29 73,34 84,73 0,18 74,05 78,32 84,55 0,08 0,05
194,0 342,0 2,4 0,6 3,7 235,1 70,0 80,5 337,8 411,9 213,3 217,0 554,1 0,18 71,25 73,26 84,19 0,18 74,01 78,28 84,16 0,08 0,05
195,0 343,0 2,3 0,6 3,7 234,6 70,2 80,6 336,7 412,0 212,6 216,4 554,1 0,18 71,19 73,19 83,73 0,18 73,99 78,29 83,72 0,08 0,05
196,0 344,0 2,4 0,6 3,7 233,8 70,3 80,2 335,5 412,2 211,9 215,6 554,2 0,18 71,22 73,26 83,24 0,18 74,07 78,29 83,27 0,08 0,05
197,0 345,0 2,4 0,5 3,7 233,5 70,2 80,5 333,4 412,3 210,9 215,0 554,1 0,18 71,22 73,23 82,77 0,18 74,02 78,25 82,79 0,08 0,05
198,0 346,0 2,3 0,6 3,7 232,2 70,1 80,1 333,3 412,2 210,3 214,2 554,1 0,18 71,24 73,22 82,35 0,18 73,95 78,17 83,26 0,07 0,05
199,0 347,0 2,3 0,5 3,7 231,8 70,2 80,7 331,9 412,3 209,6 213,6 554,1 0,18 71,20 73,14 81,88 0,18 73,93 78,19 85,35 0,08 0,04
200,0 348,0 2,3 0,5 3,7 231,4 70,1 80,4 330,4 412,1 208,8 213,0 554,1 0,18 71,17 73,05 82,07 0,18 73,83 78,20 86,82 0,08 0,04
201,0 349,0 2,3 0,5 3,7 230,5 70,2 80,1 329,3 411,8 208,0 212,4 554,0 0,18 71,15 72,96 84,60 0,18 73,77 78,19 86,65 0,07 0,04
202,0 350,0 2,3 0,5 3,6 230,0 70,2 80,1 327,8 411,5 207,3 211,7 554,0 0,18 71,12 72,94 86,05 0,18 73,76 78,19 86,17 0,08 0,04
203,0 351,0 2,3 0,5 3,6 229,1 70,0 80,2 327,3 410,8 206,7 211,0 554,0 0,18 71,11 72,96 85,61 0,18 73,78 78,15 85,71 0,07 0,04
204,0 352,0 2,3 0,5 3,6 228,7 70,3 80,0 325,9 410,1 206,1 210,4 553,9 0,18 71,14 73,07 85,01 0,18 73,81 78,19 85,20 0,08 0,05
205,0 353,0 2,3 0,5 3,6 228,4 70,1 79,7 324,5 409,1 205,4 209,8 553,8 0,18 71,19 73,17 84,37 0,18 73,81 78,12 84,71 0,08 0,04
206,0 354,0 2,3 0,5 3,6 227,9 70,2 79,1 324,1 407,9 204,8 209,3 553,7 0,18 71,19 73,25 83,81 0,18 73,87 78,04 84,24 0,08 0,04
207,0 355,0 2,2 0,5 3,5 227,6 70,1 79,3 322,5 406,9 204,2 208,5 553,6 0,18 71,24 73,33 83,28 0,18 73,93 77,98 83,80 0,08 0,04
208,0 356,0 2,2 0,5 3,6 226,4 70,1 79,6 321,8 405,8 203,6 208,0 553,5 0,18 71,25 73,38 82,78 0,18 73,96 77,96 83,37 0,08 0,04
209,0 357,0 2,2 0,5 3,6 226,7 70,2 79,5 320,3 404,6 203,2 207,4 553,3 0,18 71,28 73,29 82,33 0,18 73,89 77,89 82,95 0,07 0,04
210,0 358,0 2,2 0,5 3,6 226,6 70,1 79,8 319,6 403,3 202,5 206,8 553,3 0,18 71,30 73,30 81,94 0,18 73,90 77,92 83,14 0,07 0,04
211,0 359,0 2,2 0,6 3,5 225,8 70,2 79,2 318,8 402,1 202,0 206,3 553,2 0,18 71,28 73,25 82,38 0,18 73,89 77,97 85,03 0,08 0,04
212,0 360,0 2,2 0,5 3,5 225,3 70,2 78,7 318,2 400,7 201,4 205,7 553,0 0,18 71,31 73,24 84,72 0,18 73,98 77,97 86,61 0,07 0,04
213,0 361,0 2,2 0,5 3,5 225,0 70,2 79,4 317,3 399,4 201,0 205,1 553,0 0,18 71,36 73,26 85,74 0,18 74,05 77,97 86,79 0,08 0,04
214,0 362,0 2,1 0,6 3,5 224,2 70,4 79,2 316,4 398,1 200,5 204,5 552,8 0,18 71,33 73,29 85,21 0,18 74,01 77,98 86,33 0,07 0,04
215,0 363,0 2,1 0,6 3,5 224,0 70,2 79,3 315,8 396,9 199,9 203,9 552,7 0,18 71,30 73,23 84,58 0,18 73,97 78,00 85,83 0,08 0,04
216,0 364,0 2,1 0,6 3,5 223,9 70,3 79,6 315,6 395,8 199,5 203,2 552,5 0,18 71,28 73,23 84,05 0,18 73,94 77,99 85,35 0,08 0,04
217,0 365,0 2,1 0,5 3,4 223,4 70,2 79,5 314,3 394,7 199,0 202,7 552,2 0,18 71,27 73,16 83,54 0,18 73,91 77,98 84,92 0,07 0,04
218,0 366,0 2,1 0,5 3,4 222,2 70,2 79,7 314,0 393,8 198,7 202,1 552,0 0,18 71,26 73,12 83,09 0,18 73,97 77,95 84,47 0,08 0,04
219,0 367,0 2,1 0,5 3,4 222,1 70,3 79,2 312,7 392,8 198,2 201,7 551,7 0,18 71,28 73,31 82,61 0,18 73,99 77,92 84,00 0,08 0,04
220,0 368,0 2,1 0,5 3,4 221,4 70,2 79,4 311,7 392,0 197,9 201,1 551,4 0,18 71,28 73,41 82,14 0,18 74,01 77,93 83,53 0,07 0,04
221,0 369,0 2,1 0,5 3,4 220,7 70,3 79,0 310,6 391,2 197,3 200,5 551,0 0,18 71,30 73,42 81,71 0,18 74,01 77,88 83,09 0,07 0,04
222,0 370,0 2,1 0,5 3,4 220,4 70,4 79,0 310,1 390,5 197,0 200,0 550,6 0,18 71,31 73,48 83,17 0,18 74,03 77,84 82,76 0,07 0,04
223,0 371,0 2,0 0,5 3,4 220,1 70,2 78,7 309,3 389,8 196,6 199,4 550,2 0,18 71,32 73,44 85,30 0,18 74,05 77,86 84,43 0,08 0,04
224,0 372,0 2,0 0,5 3,4 219,4 70,5 78,9 308,2 389,2 196,2 198,8 549,8 0,18 71,32 73,46 85,59 0,18 74,00 77,85 86,32 0,08 0,04
225,0 373,0 2,0 0,5 3,4 218,8 70,3 79,2 306,7 388,4 195,9 198,3 549,3 0,18 71,33 73,51 85,03 0,18 74,04 77,83 86,88 0,07 0,04
226,0 374,0 2,0 0,5 3,4 218,4 70,2 79,0 306,3 387,6 195,5 197,7 548,8 0,18 71,32 73,54 84,45 0,18 74,06 77,83 86,51 0,08 0,04
227,0 375,0 2,0 0,5 3,4 217,8 70,2 78,7 305,3 386,9 195,1 197,2 548,3 0,18 71,27 73,57 83,87 0,18 74,02 77,82 86,01 0,07 0,04
228,0 376,0 2,0 0,5 33 217,2 69,8 78,9 304,1 386,3 194,7 196,6 547,8 0,18 71,27 73,58 83,32 0,18 74,04 77,77 85,49 0,08 0,04
229,0 377,0 2,0 0,5 33 216,5 69,9 79,3 303,8 385,7 194,4 196,0 547,2 0,18 71,26 73,66 82,83 0,18 74,08 77,78 85,00 0,08 0,04
230,0 378,0 1,9 0,5 33 216,2 70,2 79,1 303,0 385,3 194,1 195,5 546,6 0,18 71,27 73,74 82,38 0,18 74,13 77,81 84,54 0,08 0,04
231,0 379,0 1,9 0,5 33 216,0 69,9 79,1 301,9 384,7 193,8 194,9 546,1 0,18 71,27 73,69 81,94 0,18 74,04 77,79 84,06 0,08 0,04
232,0 380,0 1,9 0,5 33 215,7 69,9 78,7 301,1 384,1 193,4 194,4 545,5 0,18 71,27 73,66 81,86 0,18 74,08 77,81 83,66 0,07 0,04
233,0 381,0 1,9 0,5 33 214,8 70,1 78,9 300,7 383,7 193,1 193,9 544,9 0,18 71,23 73,53 84,40 0,18 74,04 77,78 83,22 0,08 0,04
234,0 382,0 1,9 0,5 33 214,4 70,1 78,7 299,9 383,3 192,7 193,4 544,3 0,18 71,21 73,49 86,10 0,18 74,01 77,77 82,78 0,08 0,04
235,0 383,0 1,9 0,5 33 213,9 70,0 78,4 298,5 382,9 192,3 192,8 543,7 0,18 71,16 73,40 85,67 0,18 73,90 77,73 83,57 0,08 0,04
236,0 384,0 1,9 0,5 33 214,1 69,8 78,7 297,9 382,6 192,0 192,3 543,1 0,18 71,16 73,36 85,02 0,18 73,84 77,71 85,67 0,08 0,04
237,0 385,0 1,9 0,5 33 213,5 70,0 78,7 298,0 382,1 191,8 191,8 542,5 0,18 71,15 73,28 84,44 0,18 73,80 77,66 86,83 0,08 0,04
238,0 386,0 1,8 0,5 33 213,0 69,9 78,6 297,5 381,7 191,4 191,2 541,9 0,18 71,16 73,29 83,87 0,18 73,82 77,70 86,56 0,08 0,04
239,0 387,0 1,8 0,5 33 212,5 70,0 78,5 296,6 381,5 191,1 190,7 541,4 0,18 71,18 73,32 83,36 0,18 73,91 77,68 86,08 0,08 0,04
240,0 388,0 1,8 0,5 33 211,9 69,9 78,6 296,0 381,2 190,9 190,2 540,8 0,18 71,18 73,34 82,90 0,18 73,90 77,71 85,59 0,07 0,04
241,0 389,0 1,8 0,5 33 211,7 69,8 78,3 294,7 380,9 190,5 189,7 540,2 0,18 71,18 73,33 82,41 0,18 73,90 77,66 85,10 0,08 0,04
242,0 390,0 1,8 0,5 3,2 211,1 69,9 78,3 293,8 380,6 190,2 189,2 539,7 0,18 71,17 73,40 81,95 0,18 73,88 77,63 84,64 0,08 0,04
243,0 391,0 1,8 0,5 33 210,7 69,8 78,0 292,7 380,4 189,8 188,6 539,1 0,18 71,16 73,39 82,09 0,18 73,87 77,60 84,15 0,07 0,04
244,0 392,0 1,8 0,5 3,2 210,1 69,7 77,9 291,6 380,1 189,6 188,1 538,6 0,18 71,14 73,31 84,63 0,18 73,81 77,52 83,67 0,08 0,04
245,0 393,0 1,8 0,5 3,2 209,5 69,6 78,2 290,9 379,9 189,2 187,6 538,1 0,18 71,14 73,30 85,89 0,18 73,82 77,47 83,20 0,08 0,04
246,0 394,0 1,8 0,5 3,1 209,5 69,6 78,3 290,3 379,6 188,8 187,1 537,5 0,18 71,12 73,33 85,37 0,18 73,82 77,43 82,98 0,07 0,04
247,0 395,0 1,8 0,5 3,1 208,6 69,8 78,1 289,5 379,3 188,6 186,6 537,0 0,18 71,11 73,28 84,77 0,18 73,80 77,40 84,89 0,08 0,04
248,0 396,0 1,7 0,5 3,1 208,5 69,8 77,7 288,8 378,9 188,2 186,1 536,4 0,18 71,08 73,20 84,19 0,18 73,73 77,34 86,77 0,08 0,04
249,0 397,0 1,7 0,5 3,1 208,1 69,9 77,3 287,9 378,5 188,2 185,7 536,0 0,18 71,07 73,28 83,64 0,18 73,76 77,37 86,84 0,08 0,04
250,0 398,0 1,7 0,5 3,1 207,1 69,9 77,6 287,5 378,2 187,9 185,2 535,5 0,18 71,08 73,41 83,12 0,18 73,76 77,40 86,36 0,07 0,04
251,0 399,0 1,7 0,5 3,1 206,5 70,0 77,9 286,0 377,8 187,6 184,6 534,9 0,18 71,12 73,45 82,62 0,18 73,79 77,43 85,85 0,07 0,04
252,0 400,0 1,7 0,5 3,1 206,0 69,7 77,4 285,6 377,4 187,4 184,2 534,4 0,18 71,12 73,54 82,15 0,18 73,83 77,46 85,31 0,08 0,04
253,0 401,0 1,7 0,5 3,1 206,1 69,9 77,5 284,9 377,1 187,1 183,6 533,8 0,18 71,12 73,49 81,67 0,18 73,78 77,41 84,82 0,08 0,04
254,0 402,0 1,7 0,5 3,1 205,2 70,0 77,5 283,7 376,8 186,9 183,1 533,3 0,18 71,08 73,51 83,10 0,18 73,78 77,39 84,30 0,08 0,04
255,0 403,0 1,6 0,5 3,1 204,6 70,0 77,6 283,6 376,7 186,6 182,6 532,7 0,18 71,08 73,38 85,55 0,18 73,78 77,46 83,78 0,07 0,04
256,0 404,0 1,7 0,5 3,1 204,1 70,0 77,6 282,6 376,3 186,1 182,1 532,2 0,18 71,13 73,38 85,93 0,18 73,84 77,53 83,29 0,07 0,04
257,0 405,0 1,6 0,5 3,1 203,8 70,1 77,4 281,3 376,1 185,9 181,6 531,6 0,18 71,14 73,45 85,37 0,18 73,92 77,54 82,88 0,07 0,04
258,0 406,0 1,6 0,5 3,1 203,5 69,8 77,1 281,0 375,9 185,6 181,1 531,1 0,18 71,07 73,43 84,72 0,18 73,84 77,51 83,35 0,07 0,04
259,0 407,0 1,6 0,5 3,1 203,5 69,8 77,4 280,4 375,7 185,2 180,6 530,5 0,18 71,06 73,38 84,11 0,18 73,78 77,41 85,09 0,07 0,04
260,0 408,0 1,6 0,5 3,1 203,2 69,7 77,3 279,6 375,7 184,8 180,1 530,0 0,18 71,03 73,26 83,56 0,18 73,73 77,38 86,77 0,08 0,04
261,0 409,0 1,6 0,5 3,1 202,5 69,8 77,9 278,6 375,6 184,4 179,6 529,5 0,18 71,03 73,24 83,07 0,18 73,71 77,45 86,80 0,07 0,04
262,0 410,0 1,6 0,5 3,0 202,0 69,8 77,7 277,6 375,5 184,1 179,1 529,0 0,18 71,00 73,17 82,59 0,18 73,69 77,48 86,40 0,07 0,04
263,0 411,0 1,6 0,5 3,0 201,8 69,8 77,6 277,5 375,4 183,8 178,6 528,5 0,18 71,00 73,16 82,16 0,18 73,73 77,56 85,88 0,08 0,04
264,0 412,0 1,6 0,5 3,1 201,4 69,6 77,4 276,0 375,2 183,4 178,2 528,0 0,18 70,99 73,14 81,71 0,18 73,74 77,57 85,40 0,07 0,04
265,0 413,0 1,6 0,5 3,1 201,0 69,7 77,2 275,4 375,1 183,3 177,7 527,5 0,18 70,95 73,11 83,51 0,18 73,70 77,55 84,83 0,08 0,04
266,0 414,0 1,6 0,5 3,1 200,4 69,6 77,5 275,8 375,1 182,9 177,3 527,0 0,18 70,92 73,05 85,81 0,18 73,66 77,52 84,31 0,08 0,04
267,0 415,0 1,5 0,5 3,0 200,4 69,7 77,3 274,5 375,0 182,4 176,8 526,6 0,18 70,91 73,02 85,78 0,18 73,66 77,54 83,80 0,07 0,04
268,0 416,0 1,5 0,5 3,0 200,0 69,7 76,8 274,2 374,9 182,2 176,3 526,1 0,18 70,94 73,00 85,19 0,18 73,78 77,58 83,35 0,08 0,04
269,0 417,0 1,5 0,5 3,0 199,5 69,8 77,5 273,5 375,0 181,9 175,8 525,6 0,18 70,95 72,91 84,62 0,18 73,71 77,64 82,94 0,07 0,04
270,0 418,0 1,5 0,5 3,0 199,1 69,9 77,2 273,3 374,9 181,6 175,5 525,2 0,18 70,91 72,84 84,02 0,18 73,64 77,65 83,11 0,08 0,04
271,0 419,0 1,5 0,5 3,0 198,8 69,8 77,1 272,3 374,8 181,4 175,0 524,7 0,18 70,91 72,80 83,50 0,18 73,62 77,70 84,84 0,07 0,04
272,0 420,0 1,5 0,5 3,0 198,3 69,7 77,2 271,2 374,8 181,1 174,6 524,3 0,18 70,90 72,76 82,94 0,18 73,55 77,64 86,30 0,07 0,04
273,0 421,0 1,5 0,5 3,0 198,2 69,7 77,0 270,7 374,8 180,9 174,2 523,8 0,18 70,90 72,72 82,43 0,18 73,62 77,65 86,72 0,08 0,04
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274,0 422,0 1,4 0,5 3,0 197,9 69,7 77,1 269,9 374,8 180,6 173,8 523,4 0,18 70,92 72,72 81,99 0,18 73,58 77,59 86,34 0,08 0,04
275,0 423,0 1,5 0,5 3,0 197,4 69,8 77,0 269,4 374,9 180,3 173,4 523,0 0,18 70,93 72,74 81,75 0,18 73,61 77,55 85,87 0,07 0,04
276,0 424,0 1,4 0,5 3,0 196,9 69,8 77,0 269,4 374,9 180,0 173,0 522,6 0,18 70,90 72,67 84,05 0,18 73,54 77,50 85,35 0,07 0,04
277,0 425,0 1,4 0,5 3,0 196,9 69,9 77,2 269,3 374,8 179,7 172,5 522,1 0,18 70,93 72,60 85,85 0,18 73,51 77,47 84,80 0,08 0,04
278,0 426,0 1,4 0,5 3,0 196,4 69,9 77,1 268,7 374,7 179,4 172,0 521,8 0,18 70,98 72,63 85,51 0,18 73,61 77,52 84,31 0,08 0,04
279,0 427,0 1,4 0,5 3,0 196,3 70,0 77,1 267,5 374,8 179,2 171,7 521,4 0,18 70,96 72,73 84,87 0,18 73,62 77,51 83,82 0,07 0,04
280,0 428,0 1,4 0,5 3,0 196,1 69,8 77,0 267,6 374,8 178,9 171,2 521,0 0,18 70,90 72,78 84,26 0,18 73,57 77,43 83,32 0,07 0,04
281,0 429,0 1,4 0,5 3,0 195,7 69,7 77,0 266,8 374,7 178,7 170,8 520,6 0,18 70,89 72,77 83,69 0,18 73,53 77,34 82,86 0,08 0,04
282,0 430,0 1,4 0,5 3,0 195,5 69,8 77,0 266,2 374,8 178,5 170,5 520,3 0,18 70,85 72,78 83,14 0,18 73,53 77,29 82,90 0,08 0,04
283,0 431,0 1,3 0,5 3,0 195,4 69,9 76,6 265,2 375,0 178,3 170,1 519,9 0,18 70,85 72,77 82,62 0,18 73,52 77,26 84,73 0,08 0,04
284,0 432,0 1,3 0,5 3,0 195,2 69,8 76,9 265,3 375,1 178,1 169,6 519,6 0,18 70,83 72,71 82,17 0,18 73,57 77,33 86,35 0,07 0,04
285,0 433,0 1,3 0,5 3,0 195,2 69,5 76,7 265,0 375,2 178,0 169,4 519,1 0,18 70,78 72,76 81,71 0,18 73,53 77,40 86,76 0,08 0,04
286,0 434,0 1,3 0,5 3,0 195,1 68,6 76,3 264,8 375,2 177,7 168,9 518,7 0,18 70,52 72,68 83,03 0,18 73,35 77,45 86,32 0,08 0,04
287,0 435,0 1,3 0,5 3,0 194,8 69,3 76,5 264,7 375,5 177,4 168,4 518,4 0,18 70,24 72,58 85,28 0,18 73,16 77,44 85,72 0,07 0,04
288,0 436,0 1,3 0,5 3,0 194,3 68,3 75,4 263,7 375,7 177,2 168,0 518,0 0,18 69,96 72,57 85,71 0,18 72,98 77,41 85,14 0,08 0,04
289,0 437,0 1,3 0,5 3,0 194,0 68,6 76,5 263,6 376,2 176,9 167,7 517,7 0,18 69,76 72,45 85,13 0,18 73,06 77,32 84,61 0,08 0,04
290,0 438,0 1,3 0,5 3,0 193,6 68,8 78,4 263,1 376,6 176,8 167,3 517,2 0,18 69,93 72,56 84,57 0,18 73,11 77,34 84,10 0,07 0,04
291,0 439,0 1,3 0,5 3,0 192,7 69,4 80,6 263,2 377,1 176,4 167,0 516,9 0,18 70,10 72,66 83,97 0,18 73,20 77,37 83,56 0,07 0,04
292,0 440,0 1,3 0,5 3,0 192,3 69,3 81,7 263,2 377,4 176,2 166,8 516,5 0,18 70,41 72,84 83,47 0,18 73,46 77,39 83,15 0,08 0,03
293,0 441,0 1,3 0,5 3,0 192,1 69,8 83,4 263,1 377,8 176,1 166,5 516,2 0,18 70,53 72,83 83,00 0,18 73,50 77,41 82,72 0,07 0,03
294,0 442,0 1.2 0,5 3,1 191,7 69,8 84,1 262,5 378,3 175,9 166,2 515,9 0,18 70,68 72,88 82,54 0,18 73,57 77,43 84,15 0,07 0,03
295,0 443,0 1,3 0,5 3,1 191,7 70,0 85,1 262,0 378,7 175,7 166,0 515,5 0,18 70,80 72,81 82,11 0,18 73,54 77,37 86,33 0,07 0,03
296,0 444,0 1,2 0,5 3,1 191,6 70,1 86,2 262,0 379,3 175,6 165,7 515,3 0,18 70,86 72,76 81,71 0,18 73,50 77,36 86,89 0,07 0,03
297,0 445,0 1,2 0,5 3,1 191,3 70,3 87,4 261,7 379,8 175,3 165,5 515,0 0,18 70,89 72,72 83,77 0,18 73,49 77,38 86,54 0,08 0,03
298,0 446,0 1,2 0,5 3,1 191,2 70,2 86,0 261,3 380,4 175,2 165,3 514,8 0,18 70,95 72,76 86,26 0,18 73,55 77,40 86,11 0,07 0,03
299,0 447,0 1,2 0,5 3,2 191,4 70,4 84,3 260,9 380,9 174,9 165,1 514,6 0,18 71,06 72,85 86,03 0,18 73,71 77,44 85,63 0,08 0,03
300,0 448,0 1,2 0,5 3,2 191,4 70,2 83,0 261,0 381,4 174,8 164,9 514,4 0,18 71,12 72,87 85,44 0,18 73,75 77,46 85,15 0,08 0,03
301,0 449,0 1,2 0,5 3,2 191,7 70,2 82,1 260,7 381,9 174,6 164,6 514,1 0,18 71,16 72,98 84,88 0,18 73,75 77,48 84,76 0,08 0,03
302,0 450,0 1,2 0,5 3,2 192,0 70,3 81,7 260,7 382,3 174,5 164,5 513,9 0,18 71,23 73,14 84,36 0,18 73,84 77,51 84,32 0,07 0,03
303,0 451,0 1,1 0,5 3,2 191,9 70,4 81,2 260,4 382,8 174,3 164,3 513,7 0,18 71,30 73,16 83,89 0,18 73,89 77,59 83,91 0,08 0,04
304,0 452,0 1,2 0,5 3,2 191,9 70,4 80,7 260,4 383,3 174,1 164,1 513,5 0,18 71,29 73,14 83,41 0,18 73,83 77,64 83,51 0,08 0,04
305,0 453,0 1,1 0,5 3,2 191,9 70,4 80,2 259,7 383,7 174,0 163,9 513,4 0,18 71,28 73,08 82,99 0,18 73,84 77,66 83,14 0,08 0,04
306,0 454,0 11 0,5 3,2 191,9 70,4 79,9 259,4 384,0 173,7 163,7 513,2 0,18 71,26 73,11 82,51 0,18 73,82 77,65 83,04 0,08 0,04
307,0 455,0 1,1 0,5 3,2 191,9 70,5 79,8 259,7 384,5 173,7 163,5 513,0 0,18 71,27 73,03 82,11 0,18 73,82 77,64 85,06 0,07 0,03
308,0 456,0 1,1 0,5 3,2 191,9 70,2 79,8 259,4 385,0 173,4 163,3 512,8 0,18 71,32 72,94 81,66 0,18 73,82 77,70 86,86 0,07 0,03
309,0 457,0 1,1 0,5 3,2 191,8 70,4 79,2 259,1 385,4 173,3 163,2 512,7 0,18 71,32 72,90 83,47 0,18 73,81 77,75 86,87 0,07 0,04
310,0 458,0 11 0,5 3,2 191,6 70,3 79,3 259,4 386,1 173,2 163,0 512,5 0,18 71,34 72,92 85,89 0,18 73,87 77,79 86,41 0,08 0,04
311,0 459,0 1,1 0,5 3,2 191,7 70,5 79,2 258,8 386,9 173,1 162,9 512,4 0,18 71,33 72,90 85,87 0,18 73,86 77,79 85,93 0,08 0,04
312,0 460,0 11 0,5 3,2 191,7 70,1 79,3 258,8 387,7 172,9 162,7 512,3 0,18 71,28 72,90 85,27 0,18 73,84 77,75 85,47 0,08 0,04
313,0 461,0 1,1 0,5 3,2 191,6 70,2 79,1 258,9 388,6 172,7 162,4 512,2 0,18 71,35 72,98 84,72 0,18 73,97 77,73 84,99 0,08 0,04
314,0 462,0 1,0 0,5 3,2 192,0 70,2 78,9 259,3 389,2 172,6 162,3 512,1 0,18 71,38 73,04 84,20 0,18 74,06 77,74 84,53 0,08 0,04
315,0 463,0 1,0 0,5 3,2 191,9 70,4 78,9 258,9 389,8 172,5 162,2 512,0 0,18 71,40 73,05 83,70 0,18 74,04 77,75 84,07 0,08 0,04
316,0 464,0 1,0 0,5 3,2 192,0 70,5 78,9 258,8 390,6 172,5 162,0 511,8 0,18 71,41 73,09 83,22 0,18 74,02 77,75 83,62 0,07 0,04
317,0 465,0 1,0 0,6 3,2 192,0 70,5 78,6 258,9 391,4 172,4 161,9 511,7 0,18 71,40 73,09 82,76 0,18 74,01 77,79 83,21 0,08 0,04
318,0 466,0 1,0 0,6 3,2 192,2 70,3 78,6 258,5 392,1 172,3 161,7 511,7 0,18 71,40 73,09 82,30 0,18 74,02 77,82 82,78 0,07 0,04
319,0 467,0 1,0 0,6 3,2 192,4 70,3 78,6 258,8 393,0 172,0 161,6 511,6 0,18 71,38 73,20 81,87 0,18 74,08 77,81 83,82 0,08 0,04
320,0 468,0 1,0 0,6 3,2 192,1 70,4 78,1 258,1 393,7 172,0 161,5 511,5 0,18 71,33 73,10 82,52 0,18 74,00 77,86 85,84 0,08 0,04
321,0 469,0 1,0 0,6 3,2 192,0 70,5 78,3 258,2 394,5 171,9 161,4 511,5 0,18 71,31 73,05 85,17 0,18 73,92 77,94 86,75 0,07 0,04
322,0 470,0 1,0 0,6 3,2 192,2 70,4 78,5 258,5 395,3 171,8 161,3 511,5 0,18 71,30 72,98 85,99 0,18 73,90 77,95 86,41 0,08 0,04
323,0 471,0 0,9 0,6 3,2 192,4 70,4 78,4 258,9 396,1 171,7 161,2 511,4 0,18 71,30 72,95 85,46 0,18 73,92 77,91 85,95 0,07 0,04
324,0 472,0 1,0 0,6 3,2 192,4 70,2 78,3 258,8 396,9 171,7 161,0 511,4 0,18 71,31 72,98 84,92 0,18 73,99 77,91 85,48 0,08 0,04
325,0 473,0 1,0 0,6 3,2 192,5 70,3 78,3 259,0 397,6 171,6 161,0 511,3 0,18 71,36 73,13 84,34 0,18 74,03 77,88 85,00 0,07 0,04
326,0 474,0 0,9 0,6 3,2 192,5 70,5 78,6 258,9 398,3 171,4 160,9 511,2 0,18 71,42 73,12 83,85 0,18 74,09 77,92 84,53 0,08 0,04
327,0 475,0 0,9 0,6 3,2 192,8 70,4 78,4 258,9 399,0 171,4 160,8 511,1 0,18 71,44 73,07 83,34 0,18 74,04 77,90 84,05 0,08 0,04
328,0 476,0 0,9 0,6 33 193,0 70,3 78,6 258,6 399,6 171,3 160,7 511,0 0,18 71,39 73,02 82,82 0,18 74,00 77,85 83,58 0,08 0,04
329,0 477,0 0,9 0,6 33 193,0 70,4 78,5 258,7 400,2 171,1 160,6 511,0 0,18 71,41 73,05 82,37 0,18 73,94 77,83 83,18 0,07 0,04
330,0 478,0 0,9 0,6 33 192,9 70,4 78,2 258,6 400,8 171,0 160,5 510,9 0,18 71,41 73,21 81,93 0,18 74,02 77,87 82,82 0,08 0,04
331,0 479,0 0,9 0,6 3,2 192,9 70,5 77,9 258,9 401,4 170,8 160,5 510,9 0,18 71,50 73,30 81,91 0,18 74,21 77,87 84,53 0,07 0,04
332,0 480,0 0,8 0,6 33 193,0 70,3 78,0 258,7 402,0 170,7 160,4 510,8 0,18 71,52 73,26 84,55 0,18 74,17 77,88 86,55 0,08 0,04
333,0 481,0 0,8 0,6 33 193,0 70,5 78,0 259,2 402,6 170,7 160,3 510,7 0,18 71,54 73,24 86,09 0,18 74,16 77,88 86,67 0,08 0,04
334,0 482,0 0,8 0,6 33 192,9 70,6 78,2 259,2 403,2 170,6 160,2 510,7 0,18 71,61 73,30 85,65 0,18 74,32 77,90 86,19 0,08 0,04
335,0 483,0 0,8 0,6 33 192,8 70,3 78,3 259,1 403,8 170,4 160,3 510,6 0,18 71,60 73,31 85,08 0,18 74,30 77,89 85,70 0,08 0,04
336,0 484,0 0,8 0,6 33 193,1 70,5 78,5 259,3 404,2 170,5 160,2 510,6 0,18 71,56 73,28 84,56 0,18 74,28 77,88 85,21 0,07 0,04
337,0 485,0 0,8 0,6 33 193,2 70,6 78,4 259,7 404,8 170,3 160,1 510,5 0,18 71,68 73,42 84,01 0,18 74,61 77,95 84,69 0,07 0,04
338,0 486,0 0,8 0,6 33 193,2 70,7 77,7 259,1 405,5 170,3 160,1 510,4 0,18 71,69 73,47 83,53 0,18 74,74 77,97 84,21 0,07 0,04
339,0 487,0 0,8 0,6 33 193,3 70,6 78,0 260,0 405,7 170,2 160,2 510,4 0,18 71,65 73,50 83,08 0,18 74,69 78,00 83,75 0,08 0,04
340,0 488,0 0,7 0,6 33 193,2 70,5 78,1 260,0 406,2 170,2 160,1 510,3 0,18 71,58 73,57 82,63 0,18 74,58 78,01 83,35 0,08 0,04
341,0 489,0 0,8 0,6 33 193,1 70,5 78,0 260,0 406,7 170,2 160,0 510,2 0,18 71,64 73,63 82,18 0,18 74,73 77,98 82,88 0,08 0,04
342,0 490,0 0,7 0,6 33 193,3 70,4 77,7 260,3 406,9 170,1 160,0 510,1 0,18 71,74 73,66 81,71 0,18 74,91 77,98 84,34 0,08 0,04
343,0 491,0 0,7 0,6 33 193,2 70,5 77,7 260,2 407,2 170,1 160,0 509,9 0,18 71,67 73,52 83,59 0,18 74,69 78,02 86,37 0,08 0,04
344,0 492,0 0,7 0,6 33 193,4 70,3 77,7 260,6 407,5 170,0 160,0 509,8 0,18 71,61 73,39 85,95 0,18 74,49 78,07 86,57 0,08 0,04
345,0 493,0 0,7 0,6 33 193,7 70,4 78,2 260,5 407,8 169,9 160,0 509,8 0,18 71,53 73,38 85,87 0,18 74,39 78,12 86,15 0,08 0,04
346,0 494,0 0,7 0,6 33 193,6 70,5 78,3 260,4 407,8 169,8 160,0 509,7 0,18 71,51 73,45 85,27 0,18 74,35 78,10 85,67 0,08 0,04
347,0 495,0 0,7 0,6 33 194,0 70,4 78,1 260,1 407,9 169,7 160,0 509,6 0,18 71,47 73,50 84,65 0,18 74,29 78,04 85,16 0,07 0,04
348,0 496,0 0,7 0,6 33 194,0 70,4 77,9 260,0 407,9 169,7 160,0 509,5 0,18 71,47 73,49 84,05 0,18 74,30 77,98 84,70 0,07 0,04
349,0 497,0 0,7 0,6 33 194,0 70,5 78,0 260,7 408,0 169,7 159,9 509,4 0,18 71,46 73,50 83,53 0,18 74,33 77,99 84,21 0,07 0,04
350,0 498,0 0,7 0,6 33 194,0 70,5 78,7 260,7 408,3 169,6 160,1 509,3 0,18 71,55 73,48 83,09 0,18 74,59 77,93 83,79 0,08 0,04
351,0 499,0 0,6 0,6 33 193,9 70,6 80,6 261,1 408,2 169,6 160,1 509,1 0,18 71,64 73,59 82,65 0,18 74,72 77,95 83,33 0,08 0,04
352,0 500,0 0,6 0,6 33 193,5 70,8 82,1 261,6 408,3 169,7 160,2 508,9 0,18 71,71 73,73 82,27 0,18 74,79 77,98 82,94 0,07 0,04
353,0 501,0 0,6 0,6 33 193,4 70,9 83,9 261,7 408,4 169,6 160,3 508,7 0,18 71,82 73,79 81,85 0,18 74,89 78,02 83,18 0,08 0,03
354,0 502,0 0,6 0,6 33 193,0 70,7 84,0 261,6 408,5 169,6 160,2 508,5 0,18 71,78 73,66 82,33 0,18 74,72 78,08 85,48 0,08 0,03
355,0 503,0 0,6 0,6 33 193,3 70,8 82,8 261,6 408,7 169,6 160,3 508,4 0,18 71,74 73,60 85,31 0,18 74,70 78,08 86,92 0,08 0,04
356,0 504,0 0,6 0,6 33 193,3 71,1 82,0 261,2 408,6 169,7 160,3 508,2 0,18 71,88 73,68 86,25 0,18 74,88 78,10 86,69 0,08 0,03
357,0 505,0 0,6 0,6 33 193,7 70,8 81,5 261,5 408,8 169,7 160,4 507,9 0,18 71,89 73,75 85,76 0,18 74,83 78,12 86,28 0,08 0,04
358,0 506,0 0,6 0,6 33 193,6 70,7 81,0 261,8 408,9 169,7 160,4 507,7 0,18 71,91 73,83 85,18 0,18 74,87 78,13 85,74 0,07 0,04
359,0 507,0 0,6 0,6 33 194,2 70,7 80,9 262,0 408,9 169,6 160,4 507,4 0,18 71,87 73,80 84,63 0,18 74,78 78,19 85,28 0,08 0,04
360,0 508,0 0,5 0,6 33 194,2 70,7 80,6 262,2 409,1 169,6 160,4 507,2 0,18 71,80 73,78 84,12 0,18 74,67 78,21 84,84 0,08 0,04
361,0 509,0 0,5 0,6 33 195,0 70,6 80,1 262,3 409,0 169,6 160,4 507,0 0,18 71,79 73,79 83,64 0,18 74,58 78,18 84,42 0,07 0,04
362,0 510,0 0,5 0,6 33 194,9 70,7 80,0 262,1 409,0 169,5 160,5 506,7 0,18 71,74 73,71 83,21 0,18 74,51 78,21 83,98 0,08 0,04
363,0 511,0 0,5 0,6 33 195,1 70,7 79,8 262,0 408,9 169,4 160,5 506,5 0,18 71,74 73,66 82,75 0,18 74,41 78,20 83,53 0,07 0,04
364,0 512,0 0,5 0,6 33 194,9 70,6 79,6 262,2 408,8 169,5 160,5 506,3 0,18 71,70 73,66 82,36 0,18 74,43 78,17 83,13 0,08 0,04
365,0 513,0 0,5 0,6 33 195,2 70,6 79,4 262,8 408,7 169,5 160,6 506,1 0,18 71,70 73,66 81,95 0,18 74,45 78,18 82,73 0,08 0,04
366,0 514,0 0,5 0,6 33 195,3 70,9 79,3 262,8 408,4 169,4 160,6 505,9 0,18 71,78 73,71 81,73 0,18 74,51 78,17 84,17 0,08 0,04
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data 2021-02-23 pi20250 alt 125 run 1

367,0 515,0 0,5 0,6 33 195,1 70,7 78,9 262,1 408,4 169,5 160,7 505,6 0,18 71,77 73,70 83,96 0,18 74,44 78,13 86,23 0,08 0,04
368,0 516,0 0,4 0,6 33 195,1 70,8 78,9 262,6 408,3 169,7 160,7 505,4 0,18 71,76 73,60 86,10 0,18 74,38 78,07 86,88 0,08 0,04
369,0 517,0 0,4 0,6 33 195,6 70,6 79,1 262,3 408,3 169,6 160,7 505,2 0,18 71,72 73,52 85,90 0,18 74,32 78,08 86,48 0,08 0,04
370,0 518,0 0,4 0,6 33 195,7 70,7 79,1 262,4 408,3 169,5 160,7 504,9 0,18 71,67 73,47 85,33 0,18 74,28 78,08 86,05 0,08 0,04
371,0 519,0 0,4 0,6 33 195,7 70,6 79,1 262,9 408,4 169,6 160,7 504,7 0,18 71,61 73,44 84,77 0,18 74,27 78,06 85,56 0,07 0,04
372,0 520,0 0,4 0,6 33 195,7 70,6 79,2 262,3 408,4 169,4 160,7 504,5 0,18 71,58 73,40 84,23 0,18 74,22 78,01 85,07 0,08 0,04
373,0 521,0 0,4 0,6 33 196,1 70,6 78,7 262,0 408,3 169,5 160,7 504,3 0,18 71,57 73,36 83,74 0,18 74,17 78,04 84,63 0,08 0,04
374,0 522,0 0,4 0,6 33 196,2 70,5 79,0 262,5 408,4 169,5 160,8 504,1 0,18 71,54 73,33 83,25 0,18 74,17 78,00 84,16 0,08 0,04
375,0 523,0 0,4 0,6 33 196,2 70,5 79,0 262,5 408,4 169,5 160,8 503,9 0,18 71,52 73,31 82,79 0,18 74,13 77,96 83,71 0,08 0,04
376,0 524,0 0,4 0,6 33 196,2 70,5 78,7 262,6 408,5 169,4 160,7 503,7 0,18 71,50 73,27 82,36 0,18 74,09 77,97 83,26 0,08 0,04
377,0 525,0 0,4 0,6 33 196,5 70,5 78,8 262,5 408,6 169,4 160,8 503,5 0,18 71,50 73,22 81,95 0,18 74,04 77,97 82,84 0,08 0,04
378,0 526,0 0,4 0,6 33 196,5 70,5 78,6 262,5 408,9 169,4 160,8 503,2 0,18 71,48 73,20 81,81 0,18 74,02 77,98 83,36 0,08 0,04
379,0 527,0 0,3 0,6 33 196,3 70,6 78,2 263,3 409,0 169,4 160,8 503,0 0,18 71,45 73,12 84,26 0,18 73,92 77,95 85,44 0,08 0,04
380,0 528,0 0,3 0,6 33 196,5 70,4 78,1 263,5 409,2 169,5 160,7 502,9 0,18 71,42 73,07 86,09 0,18 73,91 77,99 86,89 0,08 0,04
381,0 529,0 0,3 0,6 33 196,6 70,4 78,5 263,4 409,3 169,5 160,8 502,7 0,18 71,40 73,09 85,77 0,18 73,97 78,00 86,70 0,08 0,04
382,0 530,0 0,3 0,7 33 196,7 70,5 78,5 263,5 409,2 169,4 160,8 502,5 0,18 71,41 73,08 85,19 0,18 73,97 78,02 86,23 0,08 0,04
383,0 531,0 0,3 0,6 33 196,8 70,5 78,5 264,1 409,1 169,6 160,8 502,3 0,18 71,42 73,08 84,60 0,18 73,96 78,00 85,71 0,08 0,04
384,0 532,0 0,3 0,6 33 197,1 70,5 78,4 264,1 408,9 169,5 160,7 502,1 0,18 71,44 73,10 84,10 0,18 73,95 78,00 85,25 0,07 0,04
385,0 533,0 0,3 0,6 33 197,1 70,5 78,6 264,5 408,8 169,5 160,7 502,0 0,18 71,44 73,13 83,61 0,18 73,96 77,99 84,79 0,08 0,04
386,0 534,0 0,2 0,6 33 196,9 70,3 78,6 264,2 408,6 169,6 160,8 501,8 0,18 71,44 73,16 83,13 0,18 74,00 78,01 84,28 0,08 0,04
387,0 535,0 0,2 0,6 33 196,9 70,4 78,6 264,4 408,5 169,6 160,8 501,6 0,18 71,43 73,17 82,67 0,18 74,01 77,98 83,84 0,07 0,04
388,0 536,0 0,2 0,6 33 197,4 70,3 78,4 264,4 408,2 169,7 160,8 501,4 0,18 71,43 73,13 82,22 0,18 73,96 77,96 83,39 0,08 0,04
389,0 537,0 0,2 0,6 3,2 197,5 70,3 78,2 264,7 408,0 169,8 160,8 501,3 0,18 71,40 73,17 81,81 0,18 74,01 77,95 82,97 0,08 0,04
390,0 538,0 0,2 0,6 33 197,5 70,5 77,8 264,4 407,7 169,7 160,8 501,0 0,18 71,38 73,16 82,42 0,18 73,96 77,92 82,83 0,08 0,04
391,0 539,0 0,2 0,6 33 197,4 70,4 78,2 265,1 407,6 169,8 160,8 500,8 0,18 71,35 73,11 84,94 0,18 73,94 77,89 84,65 0,07 0,04
392,0 540,0 0,2 0,6 3,2 197,1 70,4 78,1 264,8 407,4 169,8 160,8 500,6 0,18 71,33 73,04 85,99 0,18 73,88 77,86 86,54 0,07 0,04
393,0 541,0 0,2 0,6 3,2 196,9 70,3 78,2 264,8 407,2 169,7 160,7 500,4 0,18 71,32 73,05 85,49 0,18 73,87 77,85 86,91 0,08 0,04
394,0 542,0 0,2 0,6 3,2 197,2 70,3 78,3 264,3 407,2 169,9 160,7 500,2 0,18 71,35 73,04 84,91 0,18 73,89 77,85 86,51 0,08 0,04
395,0 543,0 0,1 0,6 3,2 197,3 70,2 78,3 265,2 406,9 169,9 160,7 500,0 0,18 71,37 73,09 84,33 0,18 73,94 77,85 85,99 0,07 0,04
396,0 544,0 0,1 0,6 3,2 197,2 70,3 78,2 264,9 406,6 169,8 160,8 499,7 0,18 71,38 73,08 83,84 0,18 73,96 77,86 85,51 0,07 0,04
397,0 545,0 0,1 0,6 3,2 197,2 70,2 78,4 264,9 406,5 169,9 160,7 499,5 0,18 71,35 73,11 83,34 0,18 74,02 77,89 85,03 0,07 0,04
398,0 546,0 0,1 0,6 3,2 197,4 70,2 78,4 264,7 406,2 169,9 160,7 499,3 0,18 71,35 73,09 82,87 0,18 73,94 77,88 84,54 0,07 0,04
399,0 547,0 0,1 0,6 3,2 197,6 70,3 78,2 265,2 406,1 169,9 160,7 499,1 0,18 71,37 73,01 82,42 0,18 73,92 77,88 84,06 0,08 0,04
400,0 548,0 0,1 0,6 3,2 197,6 70,4 77,9 264,9 405,9 170,0 160,7 498,8 0,18 71,36 72,99 81,98 0,18 73,91 77,85 83,63 0,08 0,04
401,0 549,0 0,1 0,6 3,2 197,4 70,1 78,0 265,1 405,5 170,0 160,7 498,5 0,18 71,34 73,02 81,82 0,18 73,94 77,83 83,18 0,07 0,04
402,0 550,0 0,1 0,6 3,2 197,2 70,2 77,6 265,3 405,2 170,1 160,7 498,3 0,18 71,33 72,96 84,25 0,18 73,91 77,81 82,69 0,07 0,04
403,0 551,0 0,1 0,6 3,2 197,1 70,1 77,5 265,4 404,9 170,1 160,6 498,0 0,18 71,29 72,88 85,89 0,18 73,86 77,82 83,66 0,07 0,04
404,0 552,0 0,1 0,6 3,2 197,0 69,9 77,5 265,0 404,6 170,2 160,6 497,9 0,18 71,24 72,88 85,47 0,18 73,88 77,75 85,79 0,08 0,04
405,0 553,0 0,0 0,5 3,2 197,0 69,9 77,9 265,0 404,5 170,2 160,5 497,6 0,18 71,25 72,89 84,88 0,18 73,87 77,73 86,93 0,08 0,04
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Manufacturer:
Model:

Run:
Project #:
Test Duration:

OE Calculations Highfire

data 2021-02-23 pi20250 alt 125 run 1

jotul
F 35 I Air Fuel Ratio (A/F)
Note: In the “Input data’, "Calc. % O,", "Fuel Properties”, and Overall Heating Efficiency: 67,85% Dry Molecular Weight (My) 30,19
1 “Mass Balance” columns, [e], [d], [g], [a]. [b], [c], [h], [u], [W], Combustion Efficiency: 98,41% Dry Moles Exhaust Gas (N): 323,97
pi 20250 [il, and [K] refer to their respective variables in Clauses 13.7.3| Heat Transfer Efficiency: 68,95% Air Fuel Ratio (A/F) 9,27
69 min
HHV LHV Heat Output: 59 443 Btu/h 62 663 kJ/h
Eff 67,85% 73,01% Heat Input: 87 608 Btu/h 92 354 kJ/h
Comb Eff 98,41% 98,41% Ultimate CO,
HT Eff 68,95% 74,19% COzye 19,86 Burn Duration: 1,15 h
Output 62 663 ki/h Fo
Burn Rate 4,57 kg/h 1,051 Burn Rate: 10,07 Ib/h 4,570 kg/h
Grams CO 130 g
Input 92 354 kl/h Stack Temp: 676,3 Deg. F 358,0 Deg. C
MC wet 17,15
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OE Calculations Low

Manufacturer:
Model:

Run:
Project #:

Test Duration

data 2021-02-23 pi20250 alt 125 run 1

jotul
F 35 I Air Fuel Ratio (A/F)
Note: In the “Input data’, "Calc. % O,", "Fuel Properties”, and Overall Heating Efficiency: 69,00% Dry Molecular Weight (My) 29,44
1 “Mass Balance” columns, [e], [d], [g], [a]. [b], [c], [h], [u], [W], Combustion Efficiency: 95,75% Dry Moles Exhaust Gas (N): 609,37
pi 20250 [il, and [K] refer to their respective variables in Clauses 13.7.3| Heat Transfer Efficiency: 72,06% Air Fuel Ratio (A/F) 17,43
: 405,00 min
HHV LHV Heat Output: 13 533 Btu/h 14 266 kJ/h
Eff 69,00% 74,24% Heat Input: 19 613 Btu/h 20 676 kJ/h
Comb Eff 95,75% 95,75% Ultimate CO,
HT Eff 72,06% 77,54% COzye 19,86 Burn Duration: 6,75 h
Output 14 266 ki/h Fo
Burn Rate 1,02 kg/h 1,047 Burn Rate: 2,26 Ib/h 1,023 kg/h
Grams CO 459 g
Input 20 676 kl/h Stack Temp: 291,4 Deg. F 144,1 Deg.C
MC wet 18,51
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Date:_Loth: O - L Manufacturer; V) © 7[vl s 45
ijact#:@-r Lo 159 Run: - Tech:__f'~ s~ Reviewer: M
~ Jend hig  Julns simd Fia
- | p~r torehe
~ DF bao: | Frcid  Ghige Doap
~ M 385 sl o ed)
- bk Posk  jacedalle
- )
— N1 300l s nstht  Joad
= € b Dook 1 mdhall ,
T L."f* C Eloklh o ia {J}‘L_) .
LalF wzjs/ ( Medrum Sc ld.(j!',)
TEST LOAD CONFIGURATION
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€9 POLYTESTS

TESTING THROUGH ¥OLUR AEALITY

Date;_ Loll-oil-g4
Lal50Q

Project #:; G?_.T

Morsture Meter Calibmtion Check:

Facility Conditions:

Adr Vielocity from less tham 2 TEet ... erumes meesreniesiuniss s ssisssssiss i

Smoke Capurs Chook (Tannel WeloGIy ). .o e simviiminssinsissmsmsisisms s

‘Wood Heater Conditions:

Diates Wood Heater SIRCE CIEAML. ... oo simsmmnise s eiis e s isaraniasiogisaisiin i s srgnrs
Dt EnRhrt ey R ] T o i B o e B
Induced Dralt Check: (max 0005 H2ON.....cccrieriiirmnenrissisnassnsssrsisassisimssssos

Traverss DoRore IRRTHON. v i

Temperature System:

Proportional Checls:

Thermocouple check.. ..o

TR TN s i B S e N S TR R R R e

b e O O s e e T e B s

Page 2 de 14

Manufacturer: Jf.:: 11’ uf

Run:

L

PRE / POST CHECKS

Tech;_f*

Model:_I~ 35~

Rcview&:r:_c]:j_o—

Equipment § Time

12%

12%

[ T -1 R

ol.

a )’.,

Pre-Test

Post-Test

0 (max50 Fpm) O

{max50 Fpm)

a8 k

MA

F sadca
& A

.

LoLk b1~ 33

Lol Gis a3

o K

ot

3

F

ok

0 Je
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7]

POLYTESTS

TESTING THROUGH YOUR REALITY SfMPL]NG EQU[PMENT CHECK.‘ OUT
Date:__ L8 g L~ g4 Manufacturer;__J v Model:__ |- 35
Project #:ﬁar Lo L§d Run:____ L Tech:_ V™ [~ Reviewer;_|
Leakage Checks Tunnel Samplers
v 5
High fire test System 1™ hour System 1 System 2
Unplugged Flow Rate = .25cfm Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
ASTM (-15) | (maxtest) | ASTM (-15) | (Max test) | ASTM (-15) (Max test)
CS5AB415 CEAB415 CEAB415
(-5) (-5) (-5)
Vacuum (inches Hg.)
Final 1minute DGM (Liter)
Initial 1minute DGM (Liter) \
Change © (Liter) \‘\\
Allowable leakage 04 x Sample
rate or 0.28Lpm CSA B415
(0.56)
Check OK
Low medium fire test System 1% hour System 1 System 2
Unplugged Flow Rate = .25cfm Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
ASTM (-15) | (max test) | ASTM (-15) | (Max test) | ASTM (-15) (Max test)
CSA B415 CSA B415 CSA B415
(-5) -5) (-5)
Vacuum (inches Hg.) - | & A - ¢ P & - 15 - I
Final Iminute DGM (Liter)
384 ale 35 35C31) ol ignal g 1§ 3561370 14 4L Jod 15 | ysbeoiz L5
Initial Iminute DGM (Liter) _
384 G967 3135 317 bl 354 abs J¢) 131109 154 o3 W[ rubo 34 1y
Change © (Liter) {5 03 & 5% 4 =1 o #
Allowable leakage .04 x Sample |
rate or (L. 28Lpm CSA B415
(0.56)
Check OK o | o b ok i il ok ek

Page 3 de 14
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&9 POLYTESTS

TESTING THROUGH YOUR AEALITY §‘A{MPLING EQUIPMENT CHECK OUT
Manufacturer: Jo Fu

Date;_Lod\- 0 L- 3%

Project #: FT, loL £0 Run; L

Leakage Checks Flue Gas Sampler

Tech: o, M

Reviewer:

Model:

Fig

—_—

XL T

Plugged Probe Pre-Test Post Test

Vacuum (inches Hg.) - S = &

Rotameter Reading (mml/min.) & o

Flow Rate (lpm) 1.5 1.5

Allowable (.02 x Sample Rate) in 30

Check OK ok 6

Leakage Checks Pitot

Plugged Probe Pre-Test Pre-Test Fost Test Post Test
I H2o 0.4-0.5 H2o 3 H2o 0.4-0.5 H2o
slatic velocity Static velocity

Vacuum (inches Hg.) & 5 . E

Check OK (no change after 15 sec.) O }IrL Q /g o fe a J J

Page 4 de 14
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€/ POLYTESTS

PR iROUGH YouA BEALTY PRE-TEST SCALE AUDIT
Date;_ & 21 - 0L 24 Manufisturer,_J 10! Model;_I 38"
Project #: E};J.I toise Run;__ L Tech: M ™ Ksiawie, DE
Secale Type Audit Measured Weight
Equipment # Weight
Platform EM- 096 Lt 1Ibs, Class F 9% 1bs
Wood Eiéia & 546 Y4o lbs, Class F Li 40 [bs
Wood ol | S 300 Ibs, Class F 9w Ibs
Analytical Epm. o ¥ o0 mg, Class S Joomg
Analytical Epa. 1= 10w & ClassS loa g

LIMITS OF WEIGHT RANGES

ANALYTICAL SCALE. .............cocvovrvvenninreressresasasains 50%-150% of dry filter weight, + 0.1 mg
PLATFORM SCALE............ccoonusarianisissianss 20%-80% of ideal test load weight, = 0.1 Ibs or 1%
WD SCALE it 20%-80% of ideal test load weight, £ 0.01 1bs or 1%

Page 5 de 14 M_TP-EPA ALT-125- V2 - April 2020




€9 POLYTESTS

TESTING THEOUGH YOUR REALITY CONTINUOUS ANALYZERS
Date:_ Lo 10 1- 14 Manufacturer: J”?{“ i Model: F 35~
Project # '!}:LT lo LEY Run: L Tech: .!:'f il Reviewer: ]i

FOR TUNNELS < 12 in

Barometric pressure (Pyy) 01 5 (KPa)  Static pressure (P) O |§ (inches w.c.)
Inside diameter: Port A Port B : '
Tunnel cross sectional area: .1963F¢
Pitot tube type: Standard
Velocity Head 2 _fI‘Iiime!
Traverse Position A, Temperature
Point (inches) {inches H,0) | (*F)
6 po 7 po 8 po
A- Centroid | 3.00 3.50 4
00 16 13 s6
B - Centroid | 3.00 ; 4 ‘ "
Centroi 3.50 &0 ) & :.',]. T4
A-1 0.40 0.50 050 | Oy o £ T 13 9b
A-2 1.50 1.75 2 loo £L§ 33 99
A-3 4.50 5.25 6 |loo6 = J:2: 77
A-4 5.60 6.5 B | o € 13 Gg
B-1 040 | 050 050 |5 €2 3, s 4
B-2 1.50 1.75 2 A 11 5
a o
B-3 4.50 5.25 6 o L s 13 5
B-4 5.60 6.5 15 |gie €€ =;, 35
AVERAGE
G (VAP AY; P:M
Where,

C, = pitot tube coefficient, dimension less = 0.99 for standard pitot.
Ay = manometer reading (inches H,0)
T, = average absolute dilution tunnel temperature (°F + 460)

= absolute dilution tunnel gas pressure or Py, + Py,
Py = static pressure in. H,O

{ 136 }

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 6 de 14

M_TP-EPA ALT-125-V2 -

April 2020



€9 POLYTESTS

FTESTING THROUGH YOLRK REALITY CONTINUOUS ANALYZE RS
r
Dater_ WO = gz-3" Manufacturer; JU"I "‘i Madel: T35
Project #: uﬂI wab p Run:  * Tech: M M Reviewer: \\k'.‘n'?
Pre-Test (Adjust and Record)

ZERO SPAN CAL. (Record Only)
co o Sl A ga ] ] ok | fome | les
Tolerance CO 3 +- 0,02 e " +-0.15  gws +-0.05
CO;, O o 1% g oo 5 ¥ Job O
Tolerance CO2 P +/- 0,02 o M4 +-0.5 o 13 +- 0.5
4
informative
CSA B415
mlcu]atgd na na na na na na
value

Actual Should Be Actual Should Be Agtual Should Be
Post Test (Record Only)
Zero | Limit Span | Limit | Cal. | Limit MNot
Zero Span Cal. Drift Drilt Drift OK? | OK*
co O |2avs|leo 3| © 002 | s [015 |6ggh] 005 ;\/:
CO; O F'Poal 9%k 0 0.02 'C} o § 0.5 Qg3 | 03 \/
Page 7 de 14 M_TP-EPA ALT-125- V2 — April 2020




€9 POLYTESTS

TESTING THROUWGH YOO REALITY

Date:_*e &~ 01- 1=

Project #: f_l' ta LY

Run;

Manufacturer: ‘-TU‘F"‘-'I

TEST DATA LOG
Model: F 35

L Tech: /' p

RAW DRY GAS METER READINGS

Reviewer: !

S}rstenll; System 2 Blank
T
Final (Liter) \
High fire
teat Initial \
(Liter)
i W ) 56 21, Jo ISe 031 /& | 345 %o S
medium fire 7 :
test i
P Gien | 384G 3C [1audos 1t | Jugsas Jb
AMBIENT CONDITIONS
Before After
Barometer (kPa): Jo) ‘5__ ]{}]g
Dry Bulb (F): P 2 B G 9 s
Humidity (%): Ao 34 [,

Page 8 de 14
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€9 POLYTESTS

TUATING THDUGH YOUR REALITY

Date;__Lotv- o= 34

Project #: [J'irﬂf LpL§a

FUEL DESCRIPTION:

Type of wood:

Manufacturer; Jo ';""' [

FUEL DATA

Model: |~ 35

Run:__ &

-

KINDLING AND START-UP LOAD

TCC'I:}“" i Reviewer:

Piece Size Weight Meter Moisture Content (% dry)
X X in. Ibs.
X X b in. Y s Ibs. Lo T 1o
X X in. Ibs.
X ELiAn | X ol Ibs. 9 ! 9
X X in, ? Ibs.
X X in. Ibs.
X X in. Ibs.
X X in, Ibs.
X X in. 1bs.
HIGHFIRE TEST LOAD
Piece Size Weight Meter Moisture Content (% dry)
bse x366x i, in 34 gn Ibs | J)? Jud !
Yte X3+ x N in, 3 sh§ Ibs. | ! 1§ 2 /a8
3o XuexLoin | 2 o336 Ibs. [ ) q ah Sl
X % in. Ibs.
be  x3oex Loin | 4 uop lbs, | a7 ¢ g1 Ak
3o Xdeox [Min | 3 a4 Ibs. | N37 I3 ) g™
X X in. Ibs.
X X in. 1bs.
X X in. Ibs.
Page 9 de 14 M_TP-EPA ALT-125- V2 — April 2020




€ POLYTESTS

TESTING THADGH VOLR AEALITY FU EL DATA
Date;_Lo -0~ g4 Marnufacturer: Jo ‘] ""L Model; |35
Project #, fI 1o L5 Run:__‘L Tech:_f p~ Reviewer; l!l
FUEL DESCRIPTION:
Type of wood:

LOW OR MEDIUM TEST LOAD

Piece Size Weight Meter Moisture Content (% dry)
Yoo Xdox |\, in. | 34 Ibs| AS 264 | a3
Loa X3wXl, in |3 42 Ibs. [ I J¢s
3¢ xhoox i in |74 gou Ibs| 1.¥ ye Nk

X X in ¥ Ibs.
Yoo X¥eo X[\ in. | 7 _cg Ibs| g 6 Ao
3ar x335x [ in [ 46t bs. | | Qb ) al Lot

X X in. ) Ibs.

X X in. Ibs.

X X in. Ibs.

X X in. 1bs.

X X in. Ibs.

X % in. Ibs.

X X in. Ibs.

X X in. Ibs.

Page 10 de 14 M_TP-EPA ALT-125- V2 — April 2020
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Parameétres

data 2021-02-24 pi20250 alt 125 run 2

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

I'utilisateur du fichier sont regroupés ici.

Code verrouillage:

Description du test

Test standard
Run #

Date
Technicien
Project #

Description de l'unité

Manufacturier

Modele

Combustion system
Appliance type

Firebox volume

Appliance weight empty
Fan (no, Standard, Option)

Paramétres du test

Logging time

Manufacturer's rated heat output
Targeted category

Targeted output

Cp steel

Echantillonnage

Blank sampling rate

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

Tunnel

Targeted tunnel flow rate
Tunnel diameter
Molecular weight

Pitot tube type

Pitot tube coefficient

Fuel data
Fuel type
Fuel specie
HHV

%C

%H

%0

%Ash
HHV

LHV

Parametres

JOT

EPA

2

24-02-2021

m.m

pi 20250

JOTUL

F35

Non-Cat

WOOD STOVE

1,57

n.a

NO

0,20

0,18

1,002

EM 178

1,001

EM 318

0,990

EM 179

350

8

29

Standard

0,99

Cord

Oak

20207,0
49,5

6,6

43,7

0,2
8689,9
7600,4

cu ft.
Ibs

min
BTU/h Donnée fournie par le manfacturier

BTU/h
BTU/Ib-°F

cuft/min
in.
Dimensionless

Dimensionless

Dimensionless

scfm
in.
29 as per ASTM E2515

Dimensionless

Project nu. pi 20250

Date 24-02-2021
Technicien[ m.m |
Default Fuel Values
kl/kg D. Fir Oak/Maple
HHV 19810 20 207
%C 48,73 495
%H 6,87 6,62
%0 43,9 43,7
Btu/Ib %Ash 0,5 0,2
Btu/Ib HHV (Btu/lb) 8519 8690
LHV (Btu/lb) 7451 7600

Page 1 of 1



data 2021-02-24 pi20250 alt 125 run 2

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

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

[For Al Usable Firebox volumes - High Fire Test Only

Nominal Required Load Density (wet basis) 10|lbrft?
Usable Firebox Volume 1,57
Total Nom. Load Wt. Target 15,70 Ib
Total Load Wt. Allowable Range 14,90 to 16,50 b
Core Target Wt. Allowable Range 7,10 to 10,20 b
Remainder Load Wt. Allowable Range 5,50 to 8,60 b
Mid-Point
Core Load Pc. Wt. Allowable Range 2,40 to 3,90 Ib 3,15
Remainder Load Pc. Wt. Allowable Range 1,60 to 8,60 b 5,10 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1] 3,41|Ib In Range 22,3 24,3 27,1 24,6 In Range 2,74 b 1,24 kg
2 2,55]Ib In Range 21,1 18,9 19,8 19,9 In Range 2,12 Ib 0,96 kg
3 3,35]Ib In Range 27,9 23,4 21,6 24,3 In Range 2,69 Ib 1,22 kg
Core Load Total. Wt. Actual 9,31 Ib In Range
Pc. #
Remainder Load Piece Wt. 1] 4,01]Ib In Range 27,5 21,9 23,4 24,3 In Range 3,23 |Ib 1,46 kg
(1to 3 Pcs.) 2 2,39|Ib In Range 22,7 21,3 19,4 21,1 In Range 1,98 Ib 0,90 kg
3 b NA NA NA NA |b NA kg
Remainder Load Tot. Wt. Act 6,40 |b In Range Total Load Ave. MC (%-dry basis) 23,1 In Range
Total Load Wt. Actual 15,71 |b In Range Total Load Ave. MC % (wet basis) 18,8
Core % of Total Wt. 59% In Range 45-65% Total Test Load Weight (dry basis) 12,76 Ib 5,79 kg
Remainder % of Total Wt. 41% In Range 35-55%
Actual Load % of Nominal Target 100% In Range 95-105% Kindling Moisture (%-dry basis)
Actual Fuel Load Density 10,0 Ib/ft’ 9 | 9 | o 9.0 |inRange 2,75 Ib 1,25 kg
Kindling and Start-up Fuel Start-up Fuel Moisture Readings (%-dry basis)
Maximim Kindling Wt. (20% of Tot. Load Wt.) 3,14 b 20 | 20 | 20 20,0 In Range 3,76 |b 1,71 kg
Actual Kindling Wt. In Range 19,1%
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 4,71 b Total Wt. All Fuel Added (dry basis) 19,27 Ib 8,74 kg
Actual Start-up Fuel Wt. | 4,51|Ib In Range 28,7% Total Wt. All Fuel Burned (dry basis) 15,1 Ib 6,8 kg
Allowable Residual Start-up Fuel Wt. Range 1,6 to 3,1 b Mid-Point
Actual Residual Start-up Fuel Wt. 2,7]lb In Range 2,4
Total Wt. All Fuel Added (wet basis) 23,22 b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 1,4 to 1,7 b 1,6
Actual Fuel Load Ending Wt. | 1,5|Ib In Range
Load pieces Length in. in.

Load high fire




data 2021-02-24 pi20250 alt 125 run 2

Elapsed Weight Flue Room Tunnel Unit Unit Unit Unit Unit| Catalyst Catalyst Catalyst
Time Raw data row| Remaining CO CO, Gas Temp Dry Bulb Top| Back R.Side| L.Side| Bottom Down Center|up
min Tbs % % oF oF oF SF| SF| SF| SF SF| oF oF oF
0,00 25,00 7.4 0,0 0,0 98,6 69,3 80,8 73,8 71,3 70,6 70,5 72,0 ##HHARHE RARFHHHH HEHHHEH
1,0 26,0 7,3 0,0 0,0 114,1 69,0 80,6 77,2 71,6 70,6 70,5 72,0 ##HHARHE HARHHHH HHHHHEH
2,0 27,0 7,3 0,0 0,0 156,7 69,1 81,2 86,8 72,4 70,7 70,5 72,0 ##HHAFH HAHHBHH HHHHHEH
3,0 28,0 7,2 0,0 -0,1 185,3 69,3 80,7 102,6 73,2 70,7 70,6 72,0 ##HHAFHE HAHHHHAH 775,1
4,0 29,0 7,1 0,0 -0,1 217,9 69,2 81,7 120,9 74,2 70,7 70,6 72,0 ##HHAFH HAHHHHH HEHHHEH
5,0 30,0 7,0 0,0 -0,1 239,7 69,0 82,1 134,7 75,6 70,8 70,7 72,0 ##HHAFHE HAHHHHH HHHHHEH
6,0 31,0 6,9 0,0 0,0 261,3 69,2 82,8 147,9 77,6 70,9 70,9 72,0 ##HHARHE HARHHHH HHHHHEH
7,0 32,0 6,8 0,0 0,0 293,4 69,3 84,4 163,8 80,2 71,1 71,2 T2, 1 ##HHAFH HARHHHE HHHHHEH
8,0 33,0 6,7 0,0 0,0 350,2 69,3 87,6 192,0 83,7 71,3 71,5 T2, 1 ##HHAHHE HAHHHHHE HEHHHEH
9,0 34,0 6,5 0,0 0,0 432,5 69,2 92,9 244,8 88,4 71,7 72,0 72,3 #EHHAFH HARHHHH HEHHHEH
10,0 35,0 6,2 0,0 -0,1 469,5 69,2 95,4 296,2 94,6 72,2 72,7 72,5 ##HHAFH HAHHBHHE HHHHHEH
11,0 36,0 6,0 0,0 0,0 523,5 69,2 101,1 342,5 101,8 72,9 73,6 72,9 ##HHAFH HAHHHHH HEHHHEH
12,0 37,0 5,7 0,0 -0,1 588,4 69,4 107,1 403,0 109,7 73,7 74,8 73,3 #EHHAFH HAHHRHH HRHHHHEH
13,0 38,0 54 0,0 -0,1 662,7 69,3 114,4 475,2 118,1 74,9 76,4 73,9 #HEHHAFH HAHHUHH HHHHHEH
14,0 39,0 5,0 0,0 -0,1 700,0 69,4 119,3 550,5 127,2 76,4 78,4 74,7 #EHHARHE RARHHHE HRHHHHEH
15,0 40,0 4,7 0,0 -0,1 733,5 69,6 125,2 609,9 136,7 78,3 81,0 75,7 ##HHAFHE HARHHHH HHHHHEH
16,0 41,0 4,4 0,0 0,0 707,4 69,5 123,3 646,2 145,2 80,7 84,0 77,1 #EHHAFH HARHHHH HHHHHEH
17,0 42,0 4,1 0,0 0,0 672,8 69,5 121,0 660,3 152,7 83,6 87,7 78,8 #HHHAKH HARHHHAH HEHHHEH
18,0 43,0 4,0 0,0 0,0 636,9 69,6 117,2 657,2 159,9 87,1 91,9 81,1 #H#H##A#HE HAHHHHH HAHHHEH
19,0 44,0 3,8 0,8 16,2 609,9 69,7 114,3 645,8 166,6 90,9 96,6 83,9 #H#AHH#AFH HAHHHHH HEHHHHH
20,0 45,0 3,6 0,5 16,9 592,5 69,4 113,3 634,1 173,4 95,2 101,8 87,3 #H#HH#AFH HAHHHHH HAHHHHH
21,0 46,0 3,4 0,6 18,0 588,1 69,4 113,0 624,3 180,6 99,8 107,3 91,4 ####H#HH HHHHAHH HHAHHHHHE
22,0 47,0 3,3 0,6 18,0 590,3 69,6 112,1 619,4 188,5 104,8 113,0 96,0 ####H#HH HHHHHHH HHAHHHHHE
23,0 48,0 3,1 0,6 18,1 565,1 69,8 111,8 612,6 198,1 110,1 1189 101,2 ######H #AHHHAE HEHHHEH
24,0 49,0 3,0 0,6 18,1 557,2 69,9 113,0 603,9 208,6 115,5 1249 106,09 ######H #AHHHAH HEHHHEH
25,0 50,0 2,9 0,6 18,1 546,4 70,2 113,3 595,5 218,9 121,1 130,8 113,0 ######H #AHHHHAH HEHHHEH
26,0 51,0 2,8 0,6 18,1 536,7 70,2 1134 588,0 229,2 126,6 136,7 119,84 ##H###H HAHHHAE HEHHHEH
27,0 52,0 3,0 0,6 18,1 547,9 70,5 124,7 582,8 239,8 132,1 142,3 126,2 ##H###H HAHHHAHE HEFHHEH
28,0 53,0 18,0 0,6 18,1 550,3 70,5 143,5 578,9 250,6 137,7 147,9 135,6 ######H HAHHHAHE HEHHHHH
29,0 54,0 17,7 0,6 18,1 610,7 70,5 125,5 601,4 253,3 143,0 153,3 144,6 ######H HAHHHHAH HHFHHHH
30,0 55,0 17,5 0,6 18,1 637,5 70,7 126,8 626,2 253,7 148,0 158,5 153,8 ######H# HAHHHH#H HHHHHHH
31,0 56,0 17,2 0,6 18,1 660,4 70,8 127,8 649,5 253,1 153,0 163,4 163,0 ######H# #AHHHH#H HHHHHHH
32,0 57,0 16,9 0,3 10,9 690,4 71,0 128,5 673,8 252,3 157,7 168,1 172,0 ######H# ##AHHHH#H HHHHHHH
33,0 58,0 16,6 0,2 9,9 713,5 70,9 132,5 697,1 252,2 162,4 172,9 180,5 ####### HAXHFHE BHHHAAH
34,0 59,0 16,2 0,9 8,1 732,3 70,9 132,8 717,8 253,1 167,0 177,7 188,5 #####H#H# ##AHHHH#H HHHHHHH
35,0 60,0 15,9 0,0 0,9 743,3 71,0 133,8 735,6 254,6 171,8 182,7 195,90 #####H#H# ##AHHHH#H HHHHHHH
36,0 61,0 15,6 0,0 0,1 754,6 70,8 136,8 751,9 256,5 176,7 187,9 203,1 ####### HHHHHHYE HEHHHEH
37,0 62,0 15,2 0,0 0,0 771,2 70,7 138,1 766,6 258,7 181,5 193,2 200,9 ####### HHAHHHHYE HEHHHHH
38,0 63,0 14,9 0,0 0,0 785,8 70,9 138,5 780,4 261,4 186,6 198,9 216,6 ####### HHAH#HHYE HEHFHHH
39,0 64,0 14,6 0,0 0,0 800,9 71,0 140,8 794,1 264,3 191,6 204,8 223,2 ###H#HH#H#H HAHREHYE FEHHHHH
40,0 65,0 14,2 0,0 0,0 810,2 71,0 142,8 805,2 267,7 196,8 210,8 229,8 ###H#H### HHAHRHHYE HEHHHHH
41,0 66,0 13,9 0,0 0,0 814,4 70,7 143,6 816,8 271,5 202,1 216,9 236,5 ###H#### HHAHRHHHE HEHHHHH
42,0 67,0 13,6 0,0 0,0 815,5 71,2 144,8 824,7 275,4 207,4 223,2 243,1 ###H#H#H#H HAHRHHHE FEHHHHH
43,0 68,0 13,2 0,0 0,0 810,4 70,8 145,0 829,6 279,7 212,9 229,6 249,9 ###H#H### HHAHHHHYE HEHHHEH
44,0 69,0 12,9 0,0 0,0 813,1 71,3 1449 835,4 284,1 218,5 235,9 256,9 ###H#### HHAH#HHYE HEHFHEH
45,0 70,0 12,6 0,0 0,0 804,2 71,5 142,8 841,6 288,6 224,0 242,4 264,0 ###H#### HAHRHHYE HEHHHHH
46,0 71,0 12,3 0,0 0,0 795,1 71,1 142,6 845,8 293,2 229,8 248,8 271,1 ###H#H### HAHHEHYE FEHHHEH
47,0 72,0 12,0 0,0 0,0 783,6 71,0 141,3 848,1 298,1 235,4 255,1 278,3 ###H#### HAHRHHY HEHHHHH
48,0 73,0 11,7 0,0 0,0 778,1 70,9 141,2 849,8 302,6 241,0 261,5 285,6 ###H#### HHAHRHHHE HEHHHHH
49,0 74,0 11,5 0,0 0,0 774,3 70,9 142,1 850,4 307,1 246,7 267,7 292,8 ###H#### HHAHRHHYE HEHHHHH
50,0 75,0 11,2 0,0 0,0 772,5 71,1 141,1 851,9 311,8 252,4 273,8 300,1 ####### HHHRHHHE HEHHHHH
51,0 76,0 10,9 0,0 0,0 773,4 70,8 142,2 854,4 316,3 257,9 279,7 307,3 ####### HHAH#HHYE HEHHHEH
52,0 77,0 10,6 0,0 0,0 773,8 71,1 141,3 856,8 320,9 263,5 285,6 314,6 ####### HAH#HHYE HEHHHEH
53,0 78,0 10,3 0,0 0,0 772,8 71,0 140,7 859,7 325,5 268,9 291,3 321,8 ###H#H### HHAHRHHYE HEHHHHH
54,0 79,0 10,1 0,0 0,0 770,5 71,0 1394 860,0 330,3 274,3 297,0 329,2 ###H#H### HHAHHHHYE HEHHHEH
55,0 80,0 9,8 0,0 0,0 766,9 71,0 138,9 863,2 335,3 279,6 302,5 336,4 ###H#H#H#H HAHRHHY HEHHHHH
56,0 81,0 9,6 0,0 0,0 765,6 71,2 1394 863,7 340,2 284,8 307,8 343,8 ###H#H##H HHHRHHYE HEHHHHH
57,0 82,0 9,3 0,0 0,0 766,2 71,1 138,5 865,8 345,5 290,0 312,9 351,4 ###H#H#H## HAHREHYE HEHHHHH
58,0 83,0 9,0 0,0 0,0 767,6 71,0 139,0 868,9 350,9 295,0 317,8 359,1 ###H#### HHAHHHHYE HEHHHHH
59,0 84,0 8,8 0,0 0,0 768,5 71,5 139,3 870,2 356,5 299,9 322,7 367,0 ####### HHAH#HHE HEHFHHH
60,0 85,0 8,5 0,0 0,0 768,5 71,4 138,5 871,6 362,6 304,7 327,5 375,1 ###H#H#H## HAHREHYE FEHHHEH
61,0 86,0 8,3 0,0 0,0 770,5 71,5 139,2 873,8 368,8 309,6 332,0 383,1 ###H#### HAHRHHYE HEHHHEH
62,0 87,0 8,0 0,0 0,0 772,7 71,5 138,5 876,5 375,4 314,4 336,3 391,1 ####### HHAHHHHHE HEHHHEH
63,0 88,0 7,8 0,0 0,0 780,3 71,3 1394 879,4 382,2 319,0 340,7 399,0 ####### HHAHAHHY HEHHHHH
64,0 89,0 7,6 0,0 0,0 809,8 71,9 146,9 927,3 368,4 322,4 343,0 395,4 ###H#H#H## HHHRHHYE FEHHHHH
65,0 90,0 7,4 0,0 0,0 809,8 71,8 145,3 920,8 377,9 325,9 346,6 403,84 #H#H##REH HAHHHAE HHHHEHH
66,0 91,0 7,2 0,0 0,0 798,9 71,8 143,6 914,2 387,4 329,5 350,2 Q11,3 #H#H#REH HAHHHAE HRHHHEHH
67,0 92,0 7,0 0,0 0,0 788,1 71,7 1419 907,6 397,0 3331 353,8 A419,3 #H#HH#RHH HAHHHAE HHHHHHH
68,0 93,0 6,8 0,0 0,0 777,2 71,7 140,3 901,1 406,5 336,6 357,4 4272 #H#H#REH HAHHHAE HHFHEHH
69,0 94,0 6,6 0,0 0,0 766,3 71,6 138,6 894,5 416,0 340,2 361,0 A435,2 #H#HH#REH HAHHHAE HHHHHHH
70,0 95,0 6,4 0,0 0,0 755,5 71,5 137,0 888,0 425,5 343,8 364,6 Q43,1 #HEH#REH HAHHHHE HHFREHH
71,0 96,0 6,2 0,0 0,0 744,6 71,5 135,3 881,4 435,1 347,4 368,2 A51,1 #H#HH#REH HAHHHAE HHFHEHH
72,0 97,0 6,1 0,0 0,0 733,7 71,4 133,6 874,8 444,6 350,9 371,9 A59,1 #H#HH#REH HAHHHAH HHHHEHH
73,0 98,0 59 0,0 0,0 717,6 71,4 132,0 864,3 454,4 354,4 375,4 A67,1 #H#H##REH HAHHHAE HHHHEHH
74,0 99,0 57 0,0 0,0 701,4 71,2 131,2 852,5 463,6 357,4 378,7 A75,0 ##H##REH HAHHHAE HHHHHHH
75,0 100,0 5,6 0,0 0,0 691,4 71,4 129,2 839,0 472,5 360,4 381,8 A83,0 #H#H#H##H#H HAHHHHAHE HHHHHHH
76,0 101,0 54 0,0 0,0 682,4 71,3 127,4 828,3 480,0 363,0 384,4 A91,0 ##H####H HAHHHHE HHHHHHH
77,0 102,0 53 0,0 0,0 673,9 71,4 127,3 818,1 486,3 365,6 387,5 A499,0 ##H###H#H HAHHHHE HHHHHHH
78,0 103,0 51 0,0 0,0 665,8 71,5 1259 807,0 491,5 367,8 390,1 506,9 ####### HHAH##HHE HEHHHHH
79,0 104,0 5,0 0,0 0,0 660,8 71,6 125,5 797,4 495,9 369,8 392,4 514,7 ####### HHAHHHHHE HEHHHEH
80,0 105,0 4,8 0,0 0,0 657,3 71,6 124,3 789,1 500,4 371,4 394,4 522,4 ###H#H### HAHREHYE HEHHHHH
81,0 106,0 4,7 0,0 0,0 652,7 71,2 124,4 783,6 504,5 372,8 396,4 530,0 ####### H#HHHA##HHE HEHHHHH
82,0 107,0 4,7 0,0 0,0 645,4 71,1 123,3 775,7 508,4 373,9 398,0 537,4 ###H#### HHHHHHH 2147,2
83,0 108,0 4,5 0,0 0,0 635,7 71,2 122,0 765,9 513,0 374,7 399,2 544,8 ###H#H### HAHRHHYE HEHHHEH
84,0 109,0 4,4 0,0 0,0 629,1 71,0 121,6 755,6 518,7 375,1 400,3 552,1 ####### HHH#H#HH -181,6
85,0 110,0 4,3 0,0 0,0 624,7 71,1 120,1 747,3 524,8 375,3 401,0 559,3 ####### HHAHHHHYE HEHHHHH
86,0 111,0 4,2 0,0 0,0 620,6 71,1 119,5 739,9 530,3 375,1 401,2 566,4 ###H#### HAH#HHE HEHHHEH
87,0 112,0 4,1 0,0 0,0 619,8 71,2 118,3 733,3 536,3 374,6 401,3 573,8 ####### HHAHH#HHYE HEHHHHH
88,0 113,0 4,0 0,0 0,0 618,6 71,3 118,2 730,2 541,8 374,2 401,4 580,8 ####### HHAH##HHE HEHHHEH
89,0 114,0 3,9 0,0 0,0 616,4 71,3 117,4 725,3 547,0 373,6 401,4 587,9 ####### HHAHRHHYE HEHHHHH
90,0 115,0 3,8 0,0 0,0 611,9 71,2 116,7 721,1 552,1 372,7 401,4 595,0 ####### HHHH#HHHE HEHHHHH
91,0 116,0 3,7 0,1 7,6 601,7 71,0 115,6 712,9 556,6 371,9 400,9 601,9 ####### HHH##HH HEHHHHH
92,0 117,0 3,6 0,1 7,8 595,3 71,1 115,3 707,5 560,8 3711 400,5 608,8 ####### HHH##HH HEHHH#HH
93,0 118,0 3,6 0,1 7,7 591,6 71,3 114,7 700,7 564,2 370,1 400,1 615,7 ####### HHAHH#HHYE HEHHHHH
94,0 119,0 3,5 0,2 7,6 585,2 71,2 114,0 691,6 566,9 369,1 399,2 622,4 ###H#H### HAHRHHYE HEHHHHH
95,0 120,0 3,5 0,2 7,5 579,5 70,9 1129 685,2 569,9 368,2 398,2 629,0 ####### HHAH##HH HEHHHHH
96,0 121,0 3,4 0,2 7,1 572,0 71,1 112,5 678,0 572,5 366,7 396,5 635,6 ###H#### HHAH#HHYE HEHHHHH
97,0 122,0 3,3 0,3 6,9 565,2 70,7 112,0 669,4 574,7 365,5 394,8 642,2 ###H#H### HHAHREHYE HEHHHHH
98,0 123,0 3,3 0,3 6,5 558,1 70,7 111,4 661,6 576,2 364,1 393,0 648,5 ###H#H### HHAHRHHYE HEHHHHH
99,0 124,0 3,2 0,3 6,3 552,2 70,7 110,9 651,0 577,7 362,7 391,1 654,9 ###H#### HHAHRHHYE HEHHHHH
100,0 125,0 3,2 0,3 6,2 546,9 70,8 110,5 642,3 578,7 361,3 388,8 661,2 ####### HHAH#HHHE HEHHHHH
101,0 126,0 3,1 0,3 6,2 539,8 70,7 110,0 633,7 579,5 359,8 386,6 667,4 ###H#H### HAH#HHYE HEHFHEH
102,0 127,0 3,1 0,4 6,1 529,7 70,8 109,1 622,4 580,2 358,3 384,0 673,6 ###H#### HHAH#HHYE HEHHHHH
103,0 128,0 3,1 0,4 57 520,4 70,6 108,0 611,3 581,0 356,8 381,4 679,8 ###H#### HHAH#EHYE HEHHHHH
Startup preburn for 2,1 Page 1 of 2



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

Values to be input manually

data 2021-02-24 pi20250 alt 125 run 2

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

For Usable Firebox Volumes up to 3.0 ft*- Low and Medium Fire

CONSTTOTTOCREN, PR 19728, AL MIGTTT 5 RESERVED,

Nominal Required Load Density (wet basis) 12|bst?
Usable Firebox Volume 1,57

Total Nom. Load Wt. Target 18,84 Ib
Total Load Wt. Allowable Range 17,90 to 19,78 Ib
Core Target Wt. Allowable Range 8,478 to 12,25 Ib
Remainder Load Wt. Allowable Range 6,59 to 10,36 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 2,83 to 4,71 Ib 3,77
Remainder Load Pc. Wt. Allowable Range 1,88 to 5,65 Ib 3,77 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 3,62|Ib In Range 25,1 20,4 19,3 21,6 In Range 2,98 Ib 1,35 kg
2| 3,47|Ib In Range 24,1 22,1 18,9 21,7 In Range 2,85 Ib 1,29 kg
3| 4,50]1b In Range 20,8 22 21,6 215 In Range 3,71 Ib 1,68 kg
Core Load Total. Wt. Actual 11,60 Ib In Range
Pc. #
Remainder Load Piece Wt. 1 3,06|Ib In Range 25,1 21,6 22,1 22,9 In Range 2,49 Ib 1,13 kg
(2 or 3 Pcs.) 2 4,59]Ib In Range 19,6 19,3 20 19,6 In Range 3,84 Ib 1,74 kg
3| b NA NA NA NA Ib NA kg
Remainder Load Piece Weight Ratio - Small/Large 67% In Range <67% Total Load Ave. MC % (dry basis) 21,3 In Range
Remainder Load Tot. Wt. Act 7,65|Ib In Range Total Load Ave. MC % (wet basis) 17,6
Total Load Wt. Actual 19,25 Ib In Range Total Test Load Weight (dry basis) 15,87 Ib 7,20 kg
Core % of Total Wt. 60% In Range 45-65% Total Fuel Weight Burned During Test Run (dry basis) 15,9 Ib 7,20 kg
Remainder % of Total Wt. 40% In Range 35-55%
Actual Load % of Nominal Target 102% In Range 95-105%
Actual Fuel Load Density 12,3 b/t
Allowable Charcoal Bed Wt. Range (Ib) 2,0 to 3.8 Mid-Point
Actual Charcoal Bed Wt. 3,0]lb In Range 2,9
Actual Fuel Load Ending Wt. | 0,0|Ib Valid Test > 90%
Total Wt. of Fuel Burned During Test Run Ib. 19,2 Ib
Load pieces Length in. | 16|in.
For Usable Firebox Volumes above 3.0 ft* - Low and Medium Fire
Nominal Required Load Density (wet basis) 12|bst?
Usable Firebox Volume ft’
Total Nom. Load Wt. Target 0 b
Total Load Wt. Allowable Range 0,00 to 0,00 Ib
Core Target Wt. Allowable Range 0,00 to 0,00 Ib
Remainder Load Wt. Allowable Range 0,00 to 0,00 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 0,00 to 0,00 Ib 0,00
Remainder Load Pc. Wt. Allowable Range 0,00 to 0,00 Ib 0,00 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 Ib In Range #DIV/O! #DIV/O! #DIV/O!  |b #DIV/O! kg
2 b In Range #DIV/O! #DIV/O! #DIV/O! b #DIV/O! kg
3| b In Range #DIV/O! #DIV/O! #DIV/O! b #DIV/O! kg
Core Load Total. Wt. Actual 0,00 Ib In Range
Pc. #
Remainder Load Piece Wt. 1| b In Range #DIV/O! #DIV/O! #DIV/O! | Ib #DIV/O! kg
(3 or 4 Pcs.) 2| Ib In Range #DIV/O! #DIV/O! #DIV/O!  |b #DIV/O! kg
3| Ib In Range #DIV/O! #DIV/O! #DIV/O!  |b #DIV/O! kg
4 b NA NA NA NA Ib NA kg
Remainder Load Piece Weight Ratio - Small/Large #NOMBRE! #NOMBRE! <67% Total Load Ave. MC % (dry basis) #DIV/O! #DIV/O!
Remainder Load Tot. Wt. Act 0,00 Ib In Range Total Load Ave. MC % (wet basis) #DIV/O!
Total Load Wt. Actual 0,00 Ib In Range Total Test Load Weight (dry basis) #DIV/O! | Ib #DIV/O! kg
Core % of Total Wt. #DIV/0! #DIV/O!  45-65% Total Fuel Weight Burned During Test Run (dry basis) #DIV/O!  |b #DIV/O! kg
Remainder % of Total Wt. #DIV/0! #DIV/O!  35-55%
Actual Load % of Nominal Target #DIV/0! #DIV/O!  95-105%
Actual Fuel Load Density #DIV/0! b/t
Allowable Charcoal Bed Wt. Range (Ib) 0,1 to -0,1 Mid-Point
Actual Charcoal Bed Wt. b 0,0
Actual Fuel Load Ending Wt. | |Ib Valid Test > 90%
Total Wt. of Fuel Burned During Test Run Ib. 0,0 Ib

Load min-med




Barometer (kPa):
Barometer (in.Hg):

Start

data 2021-02-24 pi20250 alt 125 run 2

End

I

101,5]

101,8|

29,972939 30,06152868

Dry Bulb (F): 72,8 69,9

Humidity (%): 23,2 21,6

Air velocity (ft/min) 0 0

High fire test

DGM #1 Final:  #VALEUR! cuft Final:|na Liter
Initial:  #VALEUR! cuft Initial:|na Liter

DGM #2 Final:  #VALEUR! cuft Final: [na Liter
Initial:  #VALEUR! cuft Initial: |na Liter

DGM room Final:  #VALEUR! cuft Final:|na Liter
Initial: #VALEUR! cuft Initial: |na Liter

min or med burnrate

DGM #1 Final: 13642,625 cuft Final:| 386316,100 |Liter
Initial: 13595,135 cuft Initial:| 384971,350 |Liter

DGM #2 Final: 5157,042 cuft Final:| 146031,150 |Liter
Initial: 5110,213 cuft Initial:| 144705,120 |Liter

DGM room Final: 8680,434 cuft Final:| 245802,500 |Liter
Initial: 8635,434 cuft Initial:| 244528,260 |Liter

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

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

Key in data

Project nu. pi 20250

Date 24-02-2021
Technicien[  m.m |

129

129

Page 1 of 1



Filter set weight Low/ medium fire

data 2021-02-24 pi20250 alt 125 run 2

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 18 438-439 33 10 436-437 21 34 440-441 39 442
Before (1)
Before (2)
Before (3)
Before (4)
Before (5) 108,9470 0,1766 35,5405| 94,6379 | 0,1755 34,5479 | 110,1041 0,1762 34,4370 | 0,0890 | 2021-02-23 17:00
Before (6) 108,9471 0,1765 35,5406 | 94,6378 | 0,1756 34,5480 | 110,1042 0,1763 34,4369 | 0,0891 | 2021-02-24 08:00
After (1) 108,9479 0,1775 35,5417 | 94,6388 | 0,1762 34,5485| 110,1049 0,1774 34,4378 | 0,0893 | 2021-02-24 16:00
After (2) 108,9473 0,1774 35,5408 | 94,6381 | 0,1762 34,5481 | 110,1045 0,1775 34,4370| 0,0892 [ 2021-03-01 08:00
After (3) 108,9472 0,1774 35,5407 | 94,6380 | 0,1762 34,5481 | 110,1045 0,1776 34,4371 | 0,0892 | 2021-03-02 08:00
After (4)
After (5)
After (6) 108,9472 0,1774 35,5407 | 94,6380 | 0,1762 34,5481 | 110,1045 0,1776 34,4371 | 0,0892 [ 2021-03-02 08:00
Difference | 0,0001 | 0,0009 [ 0,0000 | 0,0001 | 0,0002 | 0,0006 [ 0,0000 [ 0,0001 | 0,0003 | 0,0013 | 0,0000 [ 0,0002 | 0,0001 |
Total (mg) 1,1 2 1,8 0,1
Total ajusté (mg) 1,00 1,90 1,70
Project nu. pi 20250
Date 24-02-2021
Technicien M.M
Filter set weight Low fire Page 1 of 1



data 2021-02-24 pi20250 alt 125 run 2

SFBA EPA EMISSION RESULTS
RESULTS
Average emission rate: 0,82 g/hr
Burn Rate : 1,727 Dry kg/hr
Test Duration: 250 min
PRESSURE FACTOR: DGM 1 0,97352 BAROMETRIC PRESSURE
DGM 2 0,96401 Average: 30,0172337 in Hg
DGM 3 1,00325 Start: 29,97293872 in Hg
End: 30,06152868 in Hg
TEMPERATURE FACTORS DGM 1 0,99155
DGM 2 0,98495 DGM CONTROLLER VALUES
DGM 3 0,99626
DGM 1 Final: 13642,625 Cuft
Initial: 13595,135 Cuft
VOLUMES SAMPLED DGM 1 45,930 SCft DGM 2 Final: 5157,042 Cuft
DGM 2 44,524 Scft Initial: 5110,213 Cuft
DGM 3 44,525 SCft
DGM #3 Final: 8680,434 Cuft
Initial: 8635,434 Cuft
TOTAL TUNNEL VOLUME : 86250
TEMPERATURES
SAMPLE RATIOS DGM 1 532,500 °R
Sample Train 1: 1877,858 DGM 2 536,069 °R
Sample Train 2: 1937,168
CALIBRATION FACTORS
Paticulate concentration DGM 1 1,0019
Sample Train 1 0,000044 g/dscf DGM 2 1,0014
Sample Train 2  0,000040 g/dscf DGM #3 0,9900
Room 0,000002 g/dscf
TUNNEL FLOW RATE: 345,000 Dscfm
TOTAL EMISSIONS PARTICULATE CATCH
Sample Train 1 3,56 g Total Sample Train 1: 2,00 mg
Sample Train 2 3,29 g Total Sample Train 2: 1,80 mg
Total Sample Train 1 1st hour: 1,10 mg
EMISSION RATES
Sample Train 1 0,85 g/hr
Sample Train 2 0,79 g/hr
1st hour emission rate 2,07 g/hr
DEVIATION: 3,92%
Train 1 Train 2
Cs 4,354E-05 4,0428E-05
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data 2021-02-24 pi20250 alt 125 run 2

* * * * *1 *2 *3 *4 =3 iG] kil Ris] Mass flow 1{DGM 1 DGM 1 Filter 1 Mass flow 2[DGM 2 DGM 2 Filter 2
Elapsed Weight Flue Room Tunnel Unit Unit Unit Unit Unit|Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp
Time Raw data row| Remaining CcO CO, Gas Temp Dry Bulb Top Back R.Side L.Side Bottom
min Ibs % % °F °F °F &7 ER S o OF|cuft/min oF oF oF cuft/min oF oF oF
0,00 129,00 18,9 0,5 51 451,3 71,1 128,2 587,0 584,2 355,2 378,6 688,2 0,18 72,39 72,84 86,44 0,18 72,11 73,98 83,65
1,0 130,0 18,7 0,3 52 537,1 70,9 113,9 584,4 570,3 353,6 375,9 695,7 0,18 72,62 72,80 85,82 0,18 72,29 74,12 83,39
2,0 131,0 18,5 0,2 9,0 605,7 71,1 116,7 603,7 552,4 351,1 372,8 701,7 0,18 72,70 72,81 85,34 0,18 72,47 74,27 83,18
3,0 132,0 18,2 0,1 11,8 650,8 71,1 120,3 635,2 533,8 349,6 370,2 706,8 0,18 72,77 72,83 84,95 0,18 72,68 74,41 82,97
4,0 133,0 17,9 0,1 13,2 679,5 71,0 122,7 670,0 515,4 347,6 367,2 710,9 0,18 72,70 72,80 84,62 0,18 72,71 74,52 82,85
5,0 134,0 17,7 0,1 13,9 642,9 71,1 116,9 700,4 498,3 346,3 365,2 714,3 0,18 72,65 72,79 84,23 0,18 72,80 74,63 83,92
6,0 135,0 17,5 0,1 12,6 627,4 71,0 116,1 717,3 482,8 345,2 363,5 716,9 0,18 72,63 72,79 83,93 0,18 72,87 74,73 86,57
7,0 136,0 17,2 0,1 12,4 630,4 70,8 116,2 731,6 469,0 344,3 362,2 718,5 0,18 72,65 72,84 83,66 0,18 72,98 74,86 87,19
8,0 137,0 17,0 0,1 12,8 640,4 70,8 117,3 747,8 456,6 343,6 360,9 719,4 0,18 72,67 72,88 83,47 0,18 73,08 74,99 86,97
9,0 138,0 16,8 0,1 13,3 648,8 70,6 117,3 765,5 445,4 342,9 359,9 719,7 0,18 72,69 72,91 83,30 0,18 73,24 75,11 86,61
10,0 139,0 16,6 0,1 13,7 660,7 70,8 119,0 783,7 435,3 342,7 359,1 719,3 0,18 72,69 72,96 83,15 0,18 73,42 75,27 86,37
11,0 140,0 16,3 0,2 14,1 670,3 71,0 119,5 803,1 426,3 342,6 358,8 718,5 0,18 72,70 72,98 83,04 0,18 73,47 75,40 86,16
12,0 141,0 16,1 0,1 14,1 682,8 70,8 120,7 823,7 418,2 342,6 358,5 717,3 0,18 72,70 72,98 83,00 0,18 73,57 75,54 85,92
13,0 142,0 15,8 0,1 14,4 694,4 70,8 121,8 843,8 411,0 342,8 358,7 715,8 0,18 72,67 72,99 82,95 0,18 73,60 75,66 85,62
14,0 143,0 15,6 0,1 14,5 703,6 70,9 122,3 860,5 404,3 343,0 358,8 714,0 0,18 72,66 73,01 82,89 0,18 73,65 75,77 85,39
15,0 144,0 15,3 0,2 14,5 706,4 71,0 123,3 871,9 398,2 343,3 359,2 712,1 0,18 72,68 73,02 82,85 0,18 73,77 75,87 85,06
16,0 145,0 15,1 0,2 14,4 707,8 71,0 123,5 880,3 392,9 343,9 359,7 710,0 0,18 72,70 73,05 82,80 0,18 73,81 75,94 84,79
17,0 146,0 14,8 0,2 14,4 706,4 71,2 122,4 884,5 388,1 344,4 360,4 707,9 0,18 72,77 73,07 82,77 0,18 73,88 76,05 84,51
18,0 147,0 14,6 0,2 14,2 706,1 71,2 123,3 886,1 383,8 345,2 361,3 705,6 0,18 72,87 73,11 82,67 0,18 74,00 76,15 84,36
19,0 148,0 14,3 0,2 14,2 703,5 71,1 123,2 884,8 380,0 345,8 362,0 703,4 0,18 72,99 73,16 82,74 0,18 74,12 76,30 84,37
20,0 149,0 14,1 0,2 14,1 700,0 71,1 123,1 883,5 376,7 346,6 362,9 701,1 0,18 73,10 73,21 82,74 0,18 74,26 76,40 84,38
21,0 150,0 13,9 0,2 13,9 695,1 71,5 123,1 879,9 373,9 347,9 363,8 698,8 0,18 73,19 73,38 82,78 0,18 74,49 76,51 84,29
22,0 151,0 13,7 0,2 13,8 690,1 71,6 122,5 876,1 371,7 348,9 364,9 696,6 0,18 73,32 73,50 82,78 0,18 74,86 76,65 84,14
23,0 152,0 13,4 0,2 13,6 683,0 71,4 123,3 873,1 369,7 349,8 366,0 694,4 0,18 73,39 73,60 82,88 0,18 75,04 76,77 84,17
24,0 153,0 13,2 0,2 13,5 676,4 71,9 124,2 867,0 368,1 351,1 367,4 692,2 0,18 73,55 73,76 82,94 0,18 75,15 76,92 84,19
25,0 154,0 13,0 0,2 13,3 672,0 71,9 124,0 861,6 367,0 352,3 368,6 690,1 0,18 73,70 73,80 83,00 0,18 75,33 77,08 84,21
26,0 155,0 12,8 0,2 13,2 666,6 71,9 123,4 857,8 365,9 353,3 369,5 688,2 0,18 73,75 73,83 83,09 0,18 75,32 77,23 84,27
27,0 156,0 12,6 0,2 13,0 662,2 72,0 122,2 852,9 365,3 354,6 370,6 686,2 0,18 73,81 73,84 83,15 0,18 75,39 77,38 84,29
28,0 157,0 12,4 0,2 13,0 662,9 71,8 121,8 850,1 364,7 355,8 371,8 684,2 0,18 73,85 73,90 83,22 0,18 75,46 77,50 84,29
29,0 158,0 12,2 0,2 13,0 658,5 71,7 122,2 847,2 364,2 356,9 372,8 682,4 0,18 73,88 73,93 83,28 0,18 75,48 77,63 84,25
30,0 159,0 12,0 0,2 12,8 655,5 71,6 121,1 843,9 364,0 357,9 373,8 680,7 0,18 73,95 73,96 83,34 0,18 75,54 77,74 84,27
31,0 160,0 11,8 0,2 12,6 652,8 71,6 120,7 839,4 363,9 358,9 374,8 679,0 0,18 73,93 73,99 83,42 0,18 75,59 77,81 84,24
32,0 161,0 11,6 0,2 12,5 648,2 71,6 120,3 834,9 364,0 359,7 375,8 677,4 0,18 73,92 74,02 83,50 0,18 75,62 77,88 84,18
33,0 162,0 11,4 0,2 12,4 646,4 71,6 118,8 832,6 364,2 360,6 376,9 676,0 0,18 73,97 74,17 83,54 0,18 75,82 77,95 84,14
34,0 163,0 11,2 0,2 12,2 643,7 71,6 119,6 827,0 364,5 361,3 378,0 674,4 0,18 74,03 74,27 83,58 0,18 75,92 78,09 84,14
35,0 164,0 11,0 0,2 12,1 639,8 71,8 118,8 822,4 365,0 362,0 378,8 672,9 0,18 74,03 74,29 83,61 0,18 75,91 78,22 84,14
36,0 165,0 10,8 0,2 11,9 636,4 71,9 118,1 819,4 365,4 362,5 379,5 671,5 0,18 74,02 74,26 83,67 0,18 75,91 78,30 84,13
37,0 166,0 10,6 0,2 11,8 634,3 71,9 117,4 815,8 365,9 363,1 380,0 670,2 0,18 73,99 74,27 83,71 0,18 75,88 78,37 84,12
38,0 167,0 10,5 0,2 11,8 634,4 71,7 116,3 814,2 366,4 363,5 381,2 668,9 0,18 73,96 74,24 83,67 0,18 75,86 78,47 84,08
39,0 168,0 10,3 0,2 11,9 633,1 71,6 117,4 814,7 367,0 363,9 381,9 667,7 0,18 73,95 74,32 83,65 0,18 75,98 78,59 83,98
40,0 169,0 10,2 0,1 11,8 631,8 71,6 117,6 814,1 367,7 364,4 382,8 666,6 0,18 73,94 74,32 83,59 0,18 76,02 78,65 83,76
41,0 170,0 10,0 0,1 11,9 630,9 71,9 116,4 814,4 368,3 364,6 383,1 665,6 0,18 74,02 74,35 83,57 0,18 76,06 78,73 83,70
42,0 171,0 9,8 0,1 11,8 629,6 71,4 117,5 813,4 369,1 364,9 383,4 664,6 0,18 74,15 74,49 83,56 0,18 76,15 78,82 83,77
43,0 172,0 9,6 0,1 11,8 629,0 71,6 117,9 813,3 369,8 365,2 383,8 663,7 0,18 74,04 74,44 83,57 0,18 76,08 78,91 83,78
44,0 173,0 9,4 0,1 11,8 628,9 71,4 117,2 813,5 370,8 365,2 384,3 662,8 0,18 73,88 74,44 83,58 0,18 76,00 78,99 83,70
45,0 174,0 9,3 0,1 11,9 627,3 71,2 116,9 813,6 371,8 365,7 384,8 662,1 0,18 73,82 74,48 83,58 0,18 76,01 79,02 83,68
46,0 175,0 9,2 0,1 11,8 626,8 71,3 115,8 812,9 372,7 365,8 385,1 661,3 0,18 73,73 74,48 83,54 0,18 75,99 79,01 83,58
47,0 176,0 8,9 0,1 11,7 625,8 71,4 115,7 812,4 373,7 365,9 385,3 660,6 0,18 73,69 74,45 83,49 0,18 76,00 79,06 83,50
48,0 177,0 8,8 0,1 11,7 622,1 71,4 115,8 810,6 3751 366,1 385,7 660,0 0,18 73,68 74,47 83,49 0,18 75,94 79,11 83,39
49,0 178,0 8,6 0,1 11,6 619,0 71,3 1154 809,4 376,3 366,2 385,9 659,4 0,18 73,66 74,41 83,46 0,18 75,87 79,13 83,26
50,0 179,0 8,5 0,1 11,4 615,9 71,6 114,8 806,0 377,7 366,1 386,2 658,9 0,18 73,67 74,45 83,44 0,18 75,91 79,18 83,18
51,0 180,0 8,3 0,1 11,3 612,3 71,5 114,0 802,7 379,4 366,3 386,5 658,5 0,18 73,64 74,48 83,40 0,18 75,94 79,19 83,07
52,0 181,0 8,2 0,1 11,2 608,9 71,4 113,0 798,2 380,9 366,2 386,6 658,1 0,18 73,64 74,48 83,33 0,18 75,96 79,17 82,95
53,0 182,0 8,1 0,1 11,0 605,5 71,4 113,6 794,9 382,8 366,3 386,8 657,8 0,18 73,66 74,50 83,27 0,18 75,98 79,19 82,82
54,0 183,0 7,9 0,1 11,0 603,8 71,3 113,6 790,5 384,7 366,3 386,9 657,5 0,18 73,64 74,49 83,22 0,18 75,90 79,21 82,80
55,0 184,0 7,8 0,1 10,9 601,2 71,6 112,8 786,5 386,7 366,2 387,0 657,3 0,18 73,64 74,51 83,18 0,18 75,92 79,20 83,60
56,0 185,0 7,6 0,1 10,8 598,4 71,4 113,1 782,3 388,7 366,1 386,9 657,1 0,18 73,66 74,48 83,15 0,18 75,91 79,22 86,25
57,0 186,0 7,5 0,1 10,8 596,4 71,5 113,1 778,5 390,6 366,0 386,9 657,0 0,18 73,57 74,46 83,12 0,18 75,84 79,22 87,12
58,0 187,0 7,3 0,1 10,7 595,5 71,4 113,3 775,8 392,7 365,8 387,0 656,9 0,18 73,59 74,51 83,08 0,18 75,88 79,23 86,85
59,0 188,0 7,2 0,1 10,7 595,4 71,1 111,1 773,2 395,0 365,8 387,2 656,7 0,18 73,55 74,48 83,01 0,18 75,84 79,22 86,50
60,0 189,0 7,1 0,1 10,8 593,8 71,3 112,3 770,8 397,5 365,5 387,0 656,7 0,18 73,59 74,49 82,91 0,18 75,81 79,21 86,34
61,0 190,0 6,9 0,1 10,8 593,9 71,0 112,1 770,2 399,9 365,2 386,9 656,6 0,18 73,65 74,45 82,84 0,18 75,83 79,27 86,19
62,0 191,0 6,8 0,1 10,9 593,5 71,3 112,1 768,6 402,5 365,0 386,8 656,7 0,18 73,62 74,39 82,82 0,18 75,77 79,32 85,84
63,0 192,0 6,6 0,1 10,8 592,5 71,0 111,3 767,3 404,9 364,6 386,8 656,7 0,18 73,60 74,43 82,75 0,18 75,83 79,34 85,59
64,0 193,0 6,5 0,1 10,8 591,4 71,2 111,1 766,3 407,1 364,4 386,7 656,8 0,18 73,52 74,38 82,74 0,18 75,81 79,37 85,31
65,0 194,0 6,4 0,1 10,7 589,6 71,0 110,3 765,4 409,1 363,9 386,5 656,9 0,18 73,44 74,39 82,68 0,18 75,82 79,39 85,01
66,0 195,0 6,3 0,1 10,6 586,7 71,0 110,7 762,7 411,0 363,8 386,3 657,0 0,18 73,36 74,39 82,62 0,18 75,74 79,40 84,77
67,0 196,0 6,1 0,1 10,5 584,2 71,0 110,2 761,3 412,6 363,6 386,3 657,1 0,18 73,32 74,39 82,57 0,18 75,69 79,37 84,51
68,0 197,0 6,0 0,1 10,4 579,6 71,0 110,7 756,5 414,3 363,4 386,3 657,2 0,18 73,34 74,39 82,51 0,18 75,69 79,36 84,36
69,0 198,0 5,9 0,0 10,0 575,7 71,1 109,8 750,9 415,2 363,4 386,2 657,4 0,18 73,33 74,38 82,46 0,18 75,66 79,35 84,11
70,0 199,0 5,7 0,0 9,9 574,4 71,2 110,4 746,1 416,0 363,5 386,3 657,7 0,18 73,34 74,39 82,42 0,18 75,66 79,37 83,88
71,0 200,0 5,7 0,0 10,0 571,9 71,2 109,5 742,5 416,7 363,3 386,1 657,9 0,18 73,34 74,39 82,36 0,18 75,66 79,35 83,64
72,0 201,0 5,5 0,0 9,9 570,4 71,2 109,0 740,6 417,7 363,5 386,0 658,1 0,18 73,36 74,42 82,33 0,18 75,66 79,33 83,43
73,0 202,0 5,4 0,0 9,8 567,9 71,0 109,0 738,3 418,8 363,6 385,7 658,4 0,18 73,31 74,43 82,25 0,18 75,65 79,26 83,23
74,0 203,0 53 0,0 9,7 564,2 71,2 108,0 734,2 419,9 363,7 385,3 658,5 0,18 73,32 74,44 82,21 0,18 75,72 79,23 83,01
75,0 204,0 5,2 0,0 9,7 562,6 71,2 108,5 730,2 421,5 363,6 384,7 658,7 0,18 73,31 74,45 82,12 0,18 75,73 79,24 82,79
76,0 205,0 51 0,0 9,6 560,4 70,9 108,4 726,8 423,2 363,3 383,9 659,0 0,18 73,27 74,42 82,05 0,18 75,64 79,22 84,37
77,0 206,0 5,0 0,1 9,4 558,8 71,1 107,8 723,8 425,3 363,3 382,8 659,1 0,18 73,23 74,37 82,02 0,18 75,58 79,26 86,70
78,0 207,0 4,9 0,1 9,3 556,7 71,0 106,7 722,7 428,0 363,3 381,7 659,2 0,18 73,23 74,33 81,95 0,18 75,59 79,26 86,92
79,0 208,0 4,8 0,1 9,4 556,3 70,9 106,8 720,3 430,8 363,4 380,2 659,4 0,18 73,21 74,32 81,88 0,18 75,58 79,26 86,43
80,0 209,0 4,7 0,1 9,4 556,0 70,9 106,1 718,4 433,5 363,2 378,6 659,4 0,18 73,21 74,30 81,82 0,18 75,56 79,26 86,04
81,0 210,0 4,6 0,1 9,4 554,7 71,0 106,4 717,0 436,0 363,5 377,0 659,5 0,18 73,17 74,29 81,79 0,18 75,55 79,21 85,60
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data 2021-02-24 pi20250 alt 125 run 2

82,0 211,0 4,4 0,1 9,4 554,4 71,0 106,9 713,7 438,1 363,6 375,6 659,5 0,18 73,13 74,29 84,79 0,18 75,59 79,18 85,27
83,0 212,0 4,4 0,1 9,4 555,0 71,1 106,6 709,8 439,9 363,7 373,9 659,5 0,18 73,16 74,30 86,68 0,18 75,66 79,16 85,05
84,0 213,0 4,3 0,1 9,5 556,7 71,0 105,8 708,9 441,5 363,6 372,4 659,4 0,18 73,14 74,26 86,39 0,18 75,60 79,13 84,75
85,0 214,0 4,1 0,1 9,6 556,0 71,0 106,9 707,6 443,2 363,6 371,1 659,4 0,18 73,12 74,27 85,90 0,18 75,54 79,15 84,38
86,0 215,0 4,1 0,1 9,6 551,6 70,7 104,0 702,5 444,8 363,0 369,7 659,4 0,18 73,10 74,25 85,33 0,18 75,49 79,10 84,06
87,0 216,0 4,0 0,1 9,0 542,1 71,0 105,5 699,5 446,4 363,0 368,7 659,3 0,18 73,09 74,23 84,70 0,18 75,48 79,15 83,84
88,0 217,0 3,9 0,1 8,2 531,4 71,0 104,9 691,0 448,1 362,5 367,7 659,2 0,18 73,17 74,31 84,26 0,18 75,51 79,12 83,75
89,0 218,0 3,9 0,2 7,6 523,2 71,0 104,6 683,6 450,0 361,9 366,8 659,1 0,18 73,23 74,33 83,85 0,18 75,62 79,19 83,67
90,0 219,0 3,8 0,2 7,2 517,6 70,9 104,9 676,0 452,0 361,0 365,7 659,1 0,18 73,20 74,30 83,57 0,18 75,59 79,28 83,45
91,0 220,0 3,7 0,3 71 511,7 71,0 103,9 666,8 453,8 360,1 364,5 659,0 0,18 73,15 74,28 83,21 0,18 75,54 79,30 83,14
92,0 221,0 3,6 0,2 7,0 506,7 70,7 103,5 659,6 455,6 359,1 363,3 659,1 0,18 73,12 74,27 82,88 0,18 75,51 79,28 82,88
93,0 222,0 3,5 0,3 6,9 502,3 70,7 103,6 652,1 457,0 358,0 361,9 659,0 0,18 73,05 74,24 82,60 0,18 75,46 79,27 82,66
94,0 223,0 3,5 0,3 6,8 497,8 70,7 102,8 644,7 458,3 356,7 360,5 659,0 0,18 73,03 74,25 82,29 0,18 75,46 79,29 84,52
95,0 224,0 3,5 0,3 6,7 494,5 70,7 102,2 638,1 459,5 355,1 358,6 659,0 0,18 73,01 74,17 82,02 0,18 75,37 79,25 86,71
96,0 225,0 3,4 0,3 6,6 490,9 70,7 101,8 631,8 460,5 353,7 356,8 659,0 0,18 72,98 74,09 81,77 0,18 75,32 79,25 86,93
97,0 226,0 3,4 0,3 6,5 486,3 70,8 101,4 625,0 461,5 352,0 355,0 659,0 0,18 72,97 74,12 81,78 0,18 75,36 79,26 86,43
98,0 227,0 3,3 0,3 6,4 482,3 70,7 102,0 619,1 462,4 350,6 353,0 659,0 0,18 72,95 74,15 86,25 0,18 75,38 79,22 85,99
99,0 228,0 3,2 0,3 6,2 476,8 70,6 100,6 612,6 463,3 348,8 350,7 659,1 0,18 72,89 74,11 87,34 0,18 75,34 79,19 85,65
100,0 229,0 3,2 0,3 6,0 470,7 70,8 99,5 605,4 464,3 347,3 348,5 659,1 0,18 72,88 74,10 86,64 0,18 75,29 79,19 85,13
101,0 230,0 3,1 0,4 5,7 464,5 70,6 98,6 598,9 465,3 345,6 346,5 659,1 0,18 72,79 74,03 85,91 0,18 75,20 79,15 84,68
102,0 231,0 3,1 0,3 5,5 458,2 70,7 98,3 591,1 466,5 343,9 344,3 659,1 0,18 72,73 73,96 85,20 0,18 75,17 79,14 84,25
103,0 232,0 3,1 0,4 5,4 454,2 70,5 98,1 584,0 467,8 342,1 342,1 659,2 0,18 72,70 73,95 84,61 0,18 75,14 79,14 83,89
104,0 233,0 3,0 0,4 5,4 451,4 70,5 98,2 576,7 469,4 340,3 339,8 659,2 0,18 72,62 73,90 84,01 0,18 75,08 79,13 83,53
105,0 234,0 3,0 0,4 5,4 447,7 70,3 97,3 570,9 470,8 338,1 337,5 659,2 0,18 72,60 73,86 83,51 0,18 75,02 79,09 83,16
106,0 235,0 2,9 0,4 5,4 445,9 70,3 96,9 565,4 472,2 336,0 335,1 659,2 0,18 72,56 73,79 83,04 0,18 74,95 79,07 82,88
107,0 236,0 2,9 0,4 5,4 443,3 70,5 96,4 560,3 473,4 333,8 333,0 659,2 0,18 72,50 73,75 82,62 0,18 74,89 79,08 83,18
108,0 237,0 2,8 0,4 5,4 442,1 70,4 96,3 556,4 474,2 331,5 330,8 659,1 0,18 72,47 73,68 82,16 0,18 74,82 79,06 85,45
109,0 238,0 2,8 0,4 5,5 442,7 70,5 95,8 553,1 474,8 329,3 328,8 659,0 0,18 72,41 73,63 81,82 0,18 74,78 79,05 86,73
110,0 239,0 2,7 0,3 5,6 441,3 70,5 96,2 550,9 475,5 327,1 326,6 658,9 0,18 72,41 73,60 81,42 0,18 74,72 79,02 86,33
111,0 240,0 2,7 0,3 5,6 439,5 70,4 96,7 547,2 476,0 324,9 324,8 658,7 0,18 72,40 73,55 84,12 0,18 74,69 79,00 85,81
112,0 241,0 2,7 0,3 5,6 436,6 70,4 96,2 544,7 476,5 322,7 322,8 658,5 0,18 72,39 73,58 87,26 0,18 74,72 78,92 85,37
113,0 242,0 2,6 0,3 5,4 433,7 70,2 95,6 540,5 476,9 320,3 321,1 658,2 0,18 72,34 73,55 86,89 0,18 74,69 78,86 84,85
114,0 243,0 2,6 0,3 5,3 427,4 70,2 95,1 537,1 477,3 318,1 319,4 658,0 0,18 72,30 73,52 86,05 0,18 74,66 78,82 84,34
115,0 244,0 2,5 0,4 4,9 419,4 70,4 93,9 530,1 477,6 315,9 317,7 657,6 0,18 72,28 73,53 85,31 0,18 74,63 78,76 83,93
116,0 245,0 2,5 0,5 4,6 411,4 70,3 94,1 523,1 477,3 313,9 3158 657,3 0,18 72,28 73,52 84,63 0,18 74,59 78,76 83,65
117,0 246,0 2,5 0,5 4,3 408,3 70,3 93,6 516,0 476,9 311,8 314,2 656,8 0,18 72,25 73,57 83,97 0,18 74,60 78,77 83,37
118,0 247,0 2,5 0,5 4,2 403,2 70,2 93,4 509,8 476,0 309,5 312,3 656,5 0,18 72,20 73,57 83,40 0,18 74,54 78,76 83,03
119,0 248,0 2,4 0,5 4,1 399,0 70,1 93,4 502,5 474,6 307,6 310,7 656,1 0,18 72,14 73,57 82,88 0,18 74,51 78,73 83,17
120,0 249,0 2,4 0,6 4,0 394,8 69,9 92,1 496,5 473,0 305,4 308,7 655,7 0,18 72,05 73,53 82,36 0,18 74,43 78,73 85,40
121,0 250,0 2,4 0,6 4,0 389,9 69,8 92,3 490,0 471,5 303,5 306,7 655,4 0,18 72,04 73,51 81,94 0,18 74,38 78,72 86,93
122,0 251,0 2,4 0,6 3,9 385,8 69,9 91,8 484,8 469,9 301,4 304,6 655,0 0,18 72,02 73,49 81,50 0,18 74,36 78,75 86,76
123,0 252,0 2,3 0,6 3,9 381,1 69,9 92,0 478,5 468,6 299,4 302,6 654,7 0,18 71,98 73,48 84,13 0,18 74,40 78,72 86,25
124,0 253,0 2,3 0,6 3,9 377,6 69,8 91,1 472,6 467,4 297,4 300,5 654,3 0,18 71,91 73,46 87,03 0,18 74,36 78,69 85,75
125,0 254,0 2,3 0,6 3,9 374,6 69,8 91,1 467,4 466,2 295,5 298,3 653,9 0,18 71,86 73,43 86,58 0,18 74,32 78,61 85,20
126,0 255,0 2,3 0,6 3,9 371,1 70,0 90,1 462,1 465,0 293,2 296,2 653,6 0,18 71,87 73,49 85,76 0,18 74,36 78,62 84,66
127,0 256,0 2,2 0,6 3,8 367,6 69,8 90,4 457,0 463,7 291,4 294,0 653,2 0,18 71,90 73,52 84,89 0,18 74,37 78,60 84,34
128,0 257,0 2,2 0,6 3,8 364,8 69,9 90,1 452,2 462,2 289,4 291,8 652,9 0,18 71,88 73,49 84,16 0,18 74,29 78,62 84,00
129,0 258,0 2,2 0,6 3,7 361,7 69,8 89,8 448,0 461,0 287,5 289,6 652,5 0,18 71,87 73,47 83,49 0,18 74,23 78,65 83,71
130,0 259,0 2,2 0,6 3,7 359,4 69,6 89,2 443,4 459,9 285,7 287,4 652,2 0,18 71,82 73,40 82,89 0,18 74,21 78,73 83,32
131,0 260,0 2,2 0,6 3,7 357,2 69,5 88,7 439,2 458,9 283,9 285,3 651,8 0,18 71,74 73,31 82,40 0,18 74,15 78,70 82,90
132,0 261,0 2,1 0,6 3,6 354,4 69,6 88,1 434,9 457,8 282,1 283,2 651,5 0,18 71,67 73,27 81,92 0,18 74,15 78,66 83,84
133,0 262,0 2,1 0,6 3,6 352,3 69,5 88,2 430,9 456,6 280,3 281,1 651,1 0,18 71,61 73,19 81,48 0,18 74,06 78,64 85,89
134,0 263,0 2,1 0,6 3,6 349,7 69,4 88,9 427,1 455,2 278,7 279,0 650,7 0,18 71,53 73,14 83,56 0,18 74,00 78,61 86,74
135,0 264,0 2,1 0,5 3,6 348,1 69,6 87,9 424,2 454,2 276,8 276,8 650,4 0,18 71,45 73,10 86,83 0,18 73,96 78,56 86,31
136,0 265,0 2,1 0,5 3,5 345,2 69,4 87,3 420,5 452,9 275,0 274,8 650,0 0,18 71,47 73,07 86,45 0,18 73,91 78,57 85,81
137,0 266,0 2,1 0,6 3,4 342,8 69,5 87,3 417,1 451,5 273,6 272,9 649,7 0,18 71,44 73,04 85,58 0,18 73,98 78,64 85,28
138,0 267,0 2,0 0,6 3,4 341,3 69,5 87,5 413,6 450,0 271,7 271,0 649,2 0,18 71,44 73,02 84,81 0,18 73,93 78,66 84,72
139,0 268,0 2,0 0,6 3,4 339,0 69,2 87,6 411,1 448,6 270,4 269,1 648,8 0,18 71,37 73,01 84,08 0,18 73,83 78,65 84,28
140,0 269,0 2,0 0,6 3,4 337,3 69,3 87,2 408,1 447,7 268,7 267,2 648,3 0,18 71,27 72,95 83,42 0,18 73,74 78,57 83,82
141,0 270,0 2,0 0,5 3,4 335,7 69,4 87,0 405,0 446,6 267,2 265,3 647,9 0,18 71,26 72,91 82,85 0,18 73,74 78,57 83,32
142,0 271,0 2,0 0,5 3,4 333,0 69,5 87,1 402,2 445,7 265,5 263,4 647,4 0,18 71,31 72,89 82,35 0,18 73,73 78,50 82,97
143,0 272,0 1,9 0,5 3,4 332,1 69,7 86,9 398,7 444,8 264,1 261,9 646,8 0,18 71,34 72,89 81,83 0,18 73,77 78,49 84,79
144,0 273,0 1,9 0,5 3,4 330,6 69,6 86,8 396,6 444,0 262,4 260,1 646,3 0,18 71,39 72,98 81,34 0,18 73,87 78,47 86,59
145,0 274,0 1,9 0,6 3,3 329,1 69,4 86,6 393,0 443,2 261,0 258,5 645,7 0,18 71,40 73,01 84,12 0,18 73,88 78,45 86,49
146,0 275,0 1,9 0,6 3,3 326,9 69,5 86,7 390,5 442,5 259,6 256,8 645,0 0,18 71,44 73,06 86,70 0,18 73,96 78,44 86,00
147,0 276,0 1,9 0,6 3,3 324,9 69,5 86,0 389,0 441,8 258,2 255,2 644,3 0,18 71,43 73,12 86,11 0,18 73,95 78,44 85,53
148,0 277,0 1,8 0,6 33 323,9 69,4 85,5 386,6 441,3 256,8 253,7 643,6 0,18 71,39 73,09 85,15 0,18 73,91 78,35 85,05
149,0 278,0 1,8 0,6 3,3 322,8 69,6 85,4 384,6 440,8 255,4 252,2 642,8 0,18 71,40 73,06 84,29 0,18 73,89 78,32 84,62
150,0 279,0 1,8 0,6 3,3 321,0 69,6 85,1 382,9 440,3 254,1 250,7 642,1 0,18 71,37 73,03 83,59 0,18 73,83 78,39 84,17
151,0 280,0 1,7 0,6 3,3 320,3 69,7 84,9 380,3 440,0 252,7 249,2 641,3 0,18 71,37 73,08 82,92 0,18 73,85 78,43 83,74
152,0 281,0 1,7 0,6 3,3 318,7 69,5 85,8 377,6 439,7 251,4 247,8 640,5 0,18 71,42 73,12 82,23 0,18 73,90 78,44 83,32
153,0 282,0 1,7 0,6 3,3 317,3 69,5 85,4 376,6 439,5 249,9 246,2 639,8 0,18 71,41 73,11 81,72 0,18 73,89 78,38 82,86
154,0 283,0 1,7 0,6 3,3 316,5 69,4 84,9 374,0 439,3 248,6 244,9 639,0 0,18 71,39 73,06 82,10 0,18 73,81 78,32 83,14
155,0 284,0 1,6 0,6 3,3 314,9 69,4 84,9 371,8 438,9 247,3 243,5 638,2 0,18 71,28 73,00 86,10 0,18 73,73 78,27 85,32
156,0 285,0 1,7 0,6 3,3 313,6 69,3 84,2 370,5 438,7 246,0 242,1 637,5 0,18 71,21 72,94 86,47 0,18 73,63 78,27 86,91
157,0 286,0 1,7 0,6 3,3 312,8 69,3 83,5 369,2 438,5 244,7 240,8 636,7 0,18 71,17 72,93 85,60 0,18 73,64 78,27 86,71
158,0 287,0 1,6 0,6 3,3 311,9 69,3 84,1 366,8 438,3 243,5 239,5 636,0 0,18 71,11 72,85 84,74 0,18 73,58 78,29 86,17
159,0 288,0 1,6 0,6 3,3 310,9 69,3 83,9 365,6 438,0 242,3 238,2 635,2 0,18 71,09 72,82 84,00 0,18 73,57 78,30 85,56
160,0 289,0 1,6 0,6 33 310,4 69,3 84,1 364,2 437,7 241,2 236,9 634,5 0,18 71,08 72,78 83,33 0,18 73,55 78,35 84,98
161,0 290,0 1,5 0,6 3,3 309,5 69,3 84,2 362,9 437,4 240,0 235,7 633,7 0,18 71,10 72,75 82,72 0,18 73,53 78,32 84,51
162,0 291,0 1,5 0,6 3,3 309,0 69,3 83,8 361,5 437,0 239,0 234,6 633,0 0,18 71,11 72,77 82,17 0,18 73,57 78,33 84,08
163,0 292,0 1,5 0,6 3,3 307,9 69,2 83,5 360,3 436,5 237,8 233,5 632,3 0,18 71,10 72,73 81,62 0,18 73,56 78,28 83,59
164,0 293,0 1,5 0,6 3,3 307,3 69,1 83,5 358,4 435,9 236,7 232,3 631,4 0,18 71,05 72,70 84,50 0,18 73,55 78,27 83,13
165,0 294,0 1,5 0,6 3,3 306,4 69,1 83,3 357,0 435,4 235,7 231,2 630,7 0,18 70,99 72,67 87,11 0,18 73,49 78,23 82,76
166,0 295,0 1,5 0,6 3,3 305,5 69,1 83,3 355,4 435,2 234,6 230,1 630,0 0,18 70,97 72,66 86,54 0,18 73,50 78,22 84,45
167,0 296,0 1,4 0,5 3,2 304,6 69,2 83,4 354,2 434,9 233,6 229,1 629,2 0,18 70,96 72,62 85,67 0,18 73,43 78,23 86,38
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168,0 297,0 1,4 0,6 3,3 303,6 69,4 83,5 353,4 434,9 232,8 228,0 628,5 0,18 71,00 72,61 84,81 0,18 73,40 78,23 86,65
169,0 298,0 1,4 0,6 3,3 303,6 69,3 83,2 351,9 434,8 231,8 227,0 627,8 0,18 71,06 72,66 84,06 0,18 73,49 78,26 86,21
170,0 299,0 1,4 0,6 33 302,7 69,2 82,7 351,0 434,8 231,0 225,9 627,0 0,18 71,04 72,68 83,31 0,18 73,53 78,22 85,67
171,0 300,0 1,4 0,6 3,3 302,1 69,2 83,4 350,4 434,9 230,2 224,9 626,3 0,18 71,04 72,72 82,64 0,18 73,50 78,17 85,15
172,0 301,0 1,3 0,5 3,2 300,9 69,1 82,9 348,7 435,2 229,3 224,0 625,5 0,18 71,03 72,71 82,03 0,18 73,49 78,15 84,67
173,0 302,0 1,3 0,5 3,2 300,4 69,1 82,5 347,4 435,4 228,6 223,1 624,8 0,18 70,95 72,65 81,49 0,18 73,45 78,15 84,17
174,0 303,0 1,3 0,5 3,2 299,6 69,0 83,0 346,2 435,6 227,9 222,2 623,9 0,18 70,91 72,60 83,69 0,18 73,39 78,12 83,68
175,0 304,0 1,3 0,6 3,2 298,7 69,0 83,0 345,4 436,3 227,0 221,3 623,2 0,18 70,85 72,53 86,80 0,18 73,35 78,07 83,20
176,0 305,0 1,3 0,5 3,2 298,3 69,0 82,3 344,3 436,8 226,3 220,3 622,4 0,18 70,83 72,53 86,36 0,18 73,35 78,07 82,76
177,0 306,0 1,3 0,6 3,2 297,7 68,9 82,2 343,6 437,4 225,5 219,5 621,6 0,18 70,81 72,49 85,42 0,18 73,32 78,04 83,90
178,0 307,0 1,2 0,6 3,3 297,4 69,1 82,7 342,0 437,9 224,7 218,7 620,7 0,18 70,81 72,45 84,56 0,18 73,33 78,11 85,81
179,0 308,0 1,2 0,6 3,2 296,6 69,1 82,6 341,5 438,4 223,9 217,8 619,9 0,18 70,81 72,41 83,90 0,18 73,32 78,12 86,77
180,0 309,0 1,2 0,6 3,3 296,1 69,0 82,7 340,4 439,0 223,4 217,0 619,0 0,18 70,83 72,43 83,21 0,18 73,33 78,15 86,32
181,0 310,0 1,2 0,6 3,3 295,8 69,1 82,6 339,4 439,5 222,7 216,2 618,1 0,18 70,86 72,45 82,59 0,18 73,32 78,09 85,79
182,0 311,0 1,2 0,6 33 295,0 69,2 82,4 338,5 440,1 222,0 215,4 617,2 0,18 70,87 72,46 82,05 0,18 73,34 78,08 85,28
183,0 312,0 1,1 0,6 3,3 294,7 69,2 82,4 337,9 440,5 221,3 214,7 616,3 0,18 70,90 72,49 81,45 0,18 73,37 78,09 84,78
184,0 313,0 1,1 0,6 3,2 294,3 69,0 82,2 337,0 440,7 220,7 214,0 615,4 0,18 70,86 72,44 84,25 0,18 73,34 78,08 84,26
185,0 314,0 1,1 0,6 3,3 293,9 69,2 82,3 335,9 441,2 220,1 213,3 614,5 0,18 70,88 72,49 86,78 0,18 73,35 78,05 83,75
186,0 315,0 1,1 0,6 3,2 293,3 69,2 82,1 335,7 441,8 219,5 212,6 613,6 0,18 70,87 72,53 86,10 0,18 73,39 78,02 83,31
187,0 316,0 1,0 0,6 3,2 291,5 69,0 81,9 334,6 442,3 218,9 211,9 612,6 0,18 70,87 72,51 85,18 0,18 73,34 78,00 82,89
188,0 317,0 1,1 0,5 3,1 291,4 69,0 81,7 333,8 442,7 218,3 211,3 611,8 0,18 70,83 72,48 84,35 0,18 73,30 77,95 83,21
189,0 318,0 1,0 0,5 3,1 290,6 69,0 80,9 333,3 443,1 217,8 210,7 611,0 0,18 70,76 72,49 83,60 0,18 73,35 77,95 85,12
190,0 319,0 1,0 0,6 3,1 289,9 69,1 81,3 331,8 443,7 217,2 210,0 610,1 0,18 70,79 72,56 82,84 0,18 73,43 77,97 86,70
191,0 320,0 1,0 0,5 3,0 288,7 69,2 81,8 331,0 444,2 216,7 209,4 609,3 0,18 70,81 72,66 82,02 0,18 73,51 77,99 86,58
192,0 321,0 1,0 0,5 3,0 287,6 68,8 81,8 329,7 444,6 216,4 208,8 608,4 0,18 70,78 72,69 81,63 0,18 73,51 77,94 86,03
193,0 322,0 1,0 0,5 3,0 287,8 69,2 81,8 329,2 445,3 215,7 208,2 607,6 0,18 70,76 72,67 85,54 0,18 73,50 77,90 85,39
194,0 323,0 0,9 0,6 3,0 287,4 69,0 81,5 328,5 446,0 215,1 207,5 606,7 0,18 70,81 72,78 86,84 0,18 73,58 77,86 84,81
195,0 324,0 0,9 0,6 3,0 286,6 68,9 81,3 328,4 446,8 214,6 206,8 605,7 0,18 70,62 72,86 85,85 0,18 73,40 77,87 84,28
196,0 325,0 0,9 0,5 3,0 286,2 68,9 80,8 327,9 447,7 214,1 206,3 604,7 0,18 70,45 72,90 84,83 0,18 73,29 77,85 83,75
197,0 326,0 0,9 0,5 3,0 285,4 68,9 80,7 326,5 448,7 213,6 205,7 603,8 0,18 70,40 72,85 83,88 0,18 73,22 77,81 83,22
198,0 327,0 0,9 0,5 3,0 285,4 69,0 81,1 325,7 449,3 212,8 205,1 602,9 0,18 70,43 72,80 83,14 0,18 73,29 77,87 82,76
199,0 328,0 0,8 0,5 3,0 284,7 68,9 80,9 324,8 449,7 212,2 204,5 601,9 0,18 70,36 72,76 82,43 0,18 73,15 77,91 83,34
200,0 329,0 0,8 0,5 3,0 284,1 68,4 81,2 323,8 450,1 211,6 203,9 600,9 0,18 70,26 72,74 81,67 0,18 73,02 77,89 85,22
201,0 330,0 0,8 0,5 3,0 283,6 68,6 80,9 322,6 450,5 210,8 203,4 600,0 0,18 70,21 72,58 82,52 0,18 72,86 77,81 86,84
202,0 331,0 0,8 0,5 3,0 283,8 68,4 80,5 322,2 451,1 210,5 202,8 599,0 0,18 70,12 72,53 86,41 0,18 72,79 77,76 86,58
203,0 332,0 0,8 0,5 3,0 283,4 68,6 80,4 322,3 451,9 209,6 202,3 598,1 0,18 70,09 72,42 86,53 0,18 72,74 77,78 85,96
204,0 333,0 0,8 0,5 3,0 282,8 68,5 80,6 321,7 452,6 209,0 201,7 597,2 0,18 70,04 72,33 85,56 0,18 72,63 77,76 85,39
205,0 334,0 0,7 0,5 3,0 282,6 68,4 81,2 320,3 453,1 208,5 201,3 596,2 0,18 70,05 72,25 84,62 0,18 72,58 77,69 84,81
206,0 335,0 0,7 0,5 3,0 281,4 68,5 80,9 319,9 453,9 207,9 200,8 595,4 0,18 70,08 72,15 83,82 0,18 72,54 77,63 84,30
207,0 336,0 0,7 0,5 3,0 281,1 68,5 80,6 318,9 454,6 207,4 200,4 594,5 0,18 70,08 72,06 83,04 0,18 72,51 77,58 83,80
208,0 337,0 0,7 0,5 3,0 280,3 68,7 80,4 318,8 455,5 206,8 199,7 593,7 0,18 70,08 72,04 82,41 0,18 72,47 77,49 83,31
209,0 338,0 0,7 0,5 3,0 280,3 68,8 80,2 317,6 456,3 206,2 199,2 592,9 0,18 70,08 72,05 81,77 0,18 72,47 77,47 82,79
210,0 339,0 0,7 0,5 3,0 279,8 68,5 80,7 316,6 456,9 205,8 198,8 592,0 0,18 70,07 72,05 82,71 0,18 72,46 77,47 83,25
211,0 340,0 0,6 0,5 3,0 279,7 68,7 80,3 316,6 457,8 205,2 198,2 591,1 0,18 70,02 71,94 86,19 0,18 72,37 77,40 85,27
212,0 341,0 0,6 0,5 3,0 278,9 68,6 80,2 315,8 458,5 204,6 197,7 590,3 0,18 69,92 71,97 86,08 0,18 72,25 77,40 86,77
213,0 342,0 0,6 0,5 3,0 278,5 68,2 80,5 315,3 459,2 204,1 197,4 589,4 0,18 69,78 71,92 85,16 0,18 72,14 77,38 86,62
214,0 343,0 0,6 0,5 3,0 278,2 68,4 80,2 314,6 459,8 203,6 196,9 588,6 0,18 69,74 71,83 84,27 0,18 72,08 77,36 86,02
215,0 344,0 0,6 0,5 3,0 278,2 68,2 80,0 313,6 460,4 202,9 196,5 587,7 0,18 69,74 71,75 83,49 0,18 72,07 77,32 85,41
216,0 345,0 0,6 0,5 3,0 277,4 68,4 80,2 313,2 461,0 202,3 196,1 586,9 0,18 69,75 71,67 82,80 0,18 72,09 77,23 84,83
217,0 346,0 0,5 0,5 3,0 276,3 68,3 80,3 312,1 461,8 202,1 195,7 586,1 0,18 69,80 71,63 82,11 0,18 72,16 77,28 84,28
218,0 347,0 0,5 0,5 3,0 276,1 68,5 80,3 311,6 462,6 201,6 195,4 585,4 0,18 69,84 71,62 81,56 0,18 72,22 77,32 83,71
219,0 348,0 0,5 0,5 2,9 275,6 68,6 81,0 311,0 462,9 201,2 195,1 584,6 0,18 69,94 71,60 85,02 0,18 72,30 77,32 83,13
220,0 349,0 0,5 0,5 3,0 275,1 68,4 81,0 310,6 463,4 200,7 194,7 583,9 0,18 70,01 71,58 87,03 0,18 72,34 77,36 82,97
221,0 350,0 0,5 0,5 2,9 274,8 68,7 80,3 309,7 463,4 200,2 194,4 583,2 0,18 70,03 71,53 86,34 0,18 72,33 77,37 84,82
222,0 351,0 0,5 0,5 2,9 274,0 68,7 80,6 308,8 463,5 199,6 194,1 582,5 0,18 70,10 71,51 85,35 0,18 72,39 77,44 86,67
223,0 352,0 0,4 0,5 2,9 273,5 68,7 80,9 308,4 463,6 199,1 193,8 581,8 0,18 70,11 71,48 84,47 0,18 72,39 77,37 86,62
224,0 353,0 0,4 0,5 2,9 273,2 68,7 80,3 307,9 463,4 198,7 193,6 581,2 0,18 70,15 71,48 83,72 0,18 72,38 77,32 86,07
225,0 354,0 0,4 0,5 2,9 272,6 68,4 80,2 306,5 463,2 198,1 193,3 580,6 0,18 70,08 71,44 83,02 0,18 72,33 77,31 85,44
226,0 355,0 0,4 0,5 2,8 272,2 68,3 80,7 306,4 462,4 197,7 193,1 579,9 0,18 70,01 71,39 82,40 0,18 72,25 77,28 84,79
227,0 356,0 0,4 0,5 2,8 271,3 68,3 80,4 305,3 462,0 197,2 192,8 579,3 0,18 69,93 71,33 81,79 0,18 72,20 77,27 84,20
228,0 357,0 0,4 0,5 2,8 270,7 68,3 80,7 305,1 461,3 196,6 192,5 578,7 0,18 69,89 71,29 82,52 0,18 72,16 77,18 83,58
229,0 358,0 0,3 0,5 2,8 270,3 68,4 81,2 304,6 460,5 196,1 192,3 578,1 0,18 69,87 71,24 86,60 0,18 72,13 77,12 83,02
230,0 359,0 0,4 0,5 2,8 270,0 68,3 80,5 303,7 459,9 195,6 192,0 577,5 0,18 69,86 71,21 86,82 0,18 72,12 77,19 82,73
231,0 360,0 0,3 0,5 2,8 269,3 68,4 81,0 303,2 459,2 195,2 191,8 576,9 0,18 69,87 71,17 85,87 0,18 72,13 77,19 84,48
232,0 361,0 0,3 0,5 2,8 269,0 68,5 80,6 302,1 458,7 194,7 191,7 576,3 0,18 69,92 71,17 84,99 0,18 72,13 77,19 86,39
233,0 362,0 0,3 0,5 2,8 268,5 68,5 80,8 301,5 458,3 194,1 191,4 575,7 0,18 69,95 71,18 84,13 0,18 72,17 77,17 86,70
234,0 363,0 0,3 0,5 2,8 268,5 68,6 80,2 300,9 458,0 193,6 191,2 575,1 0,18 69,95 71,16 83,39 0,18 72,16 77,10 86,12
235,0 364,0 0,2 0,5 2,8 267,7 68,4 80,9 300,6 457,7 193,1 191,0 574,5 0,18 69,95 71,14 82,71 0,18 72,09 77,00 85,53
236,0 365,0 0,3 0,5 2,8 267,5 68,5 80,9 300,2 457,4 192,6 190,8 574,0 0,18 69,92 71,13 82,16 0,18 72,10 76,91 84,87
237,0 366,0 0,2 0,5 2,8 266,9 68,4 80,0 299,1 457,1 192,2 190,5 573,4 0,18 69,91 71,12 81,55 0,18 72,06 76,89 84,32
238,0 367,0 0,2 0,5 2,8 266,8 68,5 80,0 298,7 457,1 191,7 190,2 572,9 0,18 69,83 71,06 83,19 0,18 72,07 76,97 83,72
239,0 368,0 0,2 0,5 2,8 266,4 68,2 80,1 298,3 457,0 191,4 190,0 572,3 0,18 69,81 71,04 86,71 0,18 72,07 77,01 83,15
240,0 369,0 0,2 0,5 2,9 266,5 68,2 79,8 297,5 456,9 190,9 189,8 571,7 0,18 69,74 71,00 86,42 0,18 72,05 77,08 82,84
241,0 370,0 0,2 0,5 2,9 266,1 68,1 79,8 297,3 456,8 190,6 189,6 571,2 0,18 69,73 70,96 85,47 0,18 71,98 77,11 84,70
242,0 371,0 0,2 0,5 2,9 265,7 68,2 80,3 296,9 456,8 190,1 189,4 570,6 0,18 69,69 70,98 84,56 0,18 71,91 77,10 86,59
243,0 372,0 0,1 0,5 2,9 265,4 68,3 80,2 296,3 456,8 189,7 189,3 570,0 0,18 69,68 70,95 83,75 0,18 71,91 77,08 86,54
244,0 373,0 0,1 0,5 2,9 265,8 68,2 79,5 295,9 456,8 189,3 189,2 569,6 0,18 69,68 70,92 83,03 0,18 71,95 77,09 85,96
245,0 374,0 0,1 0,5 2,9 265,4 68,3 79,8 295,7 456,9 188,9 188,9 569,0 0,18 69,66 70,90 82,38 0,18 71,93 77,13 85,37
246,0 375,0 0,1 0,5 2,9 264,8 68,3 79,9 294,9 456,9 188,4 188,7 568,5 0,18 69,67 70,90 81,76 0,18 71,93 77,14 84,79
247,0 376,0 0,1 0,5 2,9 264,9 68,2 79,5 294,8 457,1 188,1 188,6 568,0 0,18 69,66 70,87 81,84 0,18 71,93 77,15 84,20
248,0 377,0 0,1 0,5 2,9 264,5 68,3 79,5 294,3 457,3 187,8 188,4 567,6 0,18 69,62 70,84 85,88 0,18 71,90 77,14 83,61
249,0 378,0 0,1 0,5 2,9 264,7 68,2 79,6 294,4 457,5 187,4 188,3 567,1 0,18 69,61 70,81 86,69 0,18 71,87 77,18 83,09
250,0 379,0 0,0 0,5 2,9 264,3 68,1 79,7 294,2 457,8 187,0 188,1 566,6 0,18 69,63 70,80 85,81 0,18 71,90 77,19 82,65

Particulate calculation low Page 3 0of 3



OE Calculations Low

Manufacturer:
Model:

Run:
Project #:

Test Duration

data 2021-02-24 pi20250 alt 125 run 2

JOTUL
F35 I Air Fuel Ratio (A/F)
Note: In the “Input data’, "Calc. % O,", "Fuel Properties”, and Overall Heating Efficiency: 68,24% Dry Molecular Weight (My) 29,59
2 “Mass Balance” columns, [e], [d], [g], [a]. [b], [c], [h], [u], [W], Combustion Efficiency: 97,77% Dry Moles Exhaust Gas (N): 522,25
pi 20250 [il, and [K] refer to their respective variables in Clauses 13.7.3| Heat Transfer Efficiency: 69,80% Air Fuel Ratio (A/F) 14,94
: 250,00 min
HHV LHV Heat Output: 22 166 Btu/h 23 367 kJ/h
Eff 68,24% 73,43% Heat Input: 32 483 Btu/h 34 243 kJ/h
Comb Eff 97,77% 97,77% Ultimate CO,
HT Eff 69,80% 75,10% COpue 19,86 Burn Duration: 4,17 h
Output 23 367 ki/h Fo
Burn Rate 1,69 kg/h 1,048 Burn Rate: 3,73 Ib/h 1,695 kg/h
Grams CO 255 g
Input 34 243 kl/h Stack Temp: 433,3 Deg. F 222,9 Deg. C
MC wet 17,57

Page 1of 1



€ POLYTESTS

St-jean-sur-Richelieu, revision 1: December 13t 2021 Client: Jotul
Project: PI-20250 Model: F35

APPENDIX 2: Proportionality results
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data 2021-02-23 pi20250 alt 125 run 1

Average Average Average |Proportionall Highfire Average
17,60 Inlet + Inlet + 0,266
Outlet Outlet Average Average #1 #2
Tunnel Temp. Temp. 100,91 103,01 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
16,981 526,7 528,3 0,183 0,182 0 0,2685493
17,432 526,8 528,3 94,04 96,31 0,183 0,182 1 0,2743781
17,400 526,8 528,3 94,56 96,72 0,183 0,182 2 0,2734817
17,315 526,7 528,3 94,71 96,93 0,183 0,182 3 0,2727246
17,452 526,8 528,4 93,96 96,30 0,183 0,182 4 0,2747801
17,573 526,7 528,4 93,64 95,49 0,183 0,182 5 0,2762707
17,296 526,7 528,4 95,77 97,95 0,183 0,182 6 0,2712105
17,274 526,7 528,4 96,66 98,92 0,183 0,182 7 0,2695073
17,353 526,7 528,5 97,00 99,32 0,183 0,182 8 0,2698878
17,015 526,8 528,5 99,39 101,60 0,183 0,182 9 0,2639284
17,421 526,8 528,6 97,56 99,61 0,183 0,182 10 0,2695017
17,571 526,8 528,7 97,56 99,67 0,183 0,182 11 0,2708318
17,524 526,8 528,7 97,87 100,02 0,183 0,182 12 0,2698818
17,532 526,8 528,8 98,53 100,81 0,183 0,182 13 0,2689313
17,473 526,9 528,9 99,38 101,45 0,183 0,182 14 0,2676478
17,438 526,9 528,9 99,65 101,91 0,183 0,182 15 0,2668242
17,452 526,9 528,9 100,46 102,89 0,183 0,182 16 0,2658747
17,317 527,0 529,0 102,22 104,53 0,183 0,182 17 0,2625603
17,418 527,1 529,2 102,30 104,58 0,183 0,182 18 0,2631456
17,472 527,2 529,4 102,24 104,64 0,183 0,182 19 0,2635358
17,313 527,4 529,6 103,11 105,45 0,183 0,182 20 0,2613772
17,468 527,6 529,8 102,03 104,10 0,183 0,182 21 0,2639225
17,282 527,7 530,0 103,01 105,20 0,183 0,182 22 0,2611902
17,464 527,9 530,2 101,77 104,38 0,183 0,182 23 0,2639265
17,438 528,0 530,4 102,17 104,17 0,183 0,182 24 0,2634197
17,467 528,2 530,6 101,95 104,03 0,183 0,182 25 0,2639273
17,244 528,4 530,8 108,57 110,90 0,183 0,182 26 0,2540255
17,342 528,7 531,0 106,19 108,65 0,183 0,182 27 0,2574073
17,649 528,8 531,2 102,82 104,94 0,183 0,182 28 0,2639866
17,502 528,9 531,3 103,43 105,56 0,183 0,181 29 0,2621745
17,283 529,1 531,6 104,77 107,07 0,183 0,182 30 0,2588276
17,444 529,2 531,7 103,95 106,29 0,183 0,182 31 0,2608012
17,458 529,3 531,9 104,17 106,50 0,183 0,181 32 0,2607722
17,484 529,4 532,1 104,22 106,35 0,183 0,181 33 0,2609051
17,680 529,5 532,1 102,86 105,02 0,183 0,181 34 0,2639337
17,576 529,6 532,2 103,45 105,84 0,183 0,181 35 0,2625673
17,599 529,8 532,4 103,09 105,17 0,183 0,181 36 0,2631544
17,378 529,8 532,5 104,35 106,75 0,183 0,181 37 0,2598167
17,620 529,9 532,6 102,75 104,84 0,182 0,181 38 0,2635752
17,679 529,9 532,6 102,24 104,59 0,182 0,181 39 0,2645168
17,786 529,9 532,7 101,54 103,72 0,182 0,181 40 0,2662558
17,675 530,0 532,8 102,42 104,59 0,182 0,181 41 0,2645178
17,648 530,1 532,9 102,65 104,63 0,182 0,181 42 0,263935
17,607 530,1 532,9 102,73 105,21 0,182 0,181 43 0,2631583
17,884 530,2 533,0 101,26 103,53 0,182 0,181 44 0,2672209
17,666 530,2 533,1 102,79 105,17 0,182 0,181 45 0,2636517
17,704 530,3 533,2 102,92 105,23 0,182 0,181 46 0,2639366
17,479 530,4 533,4 104,55 106,42 0,182 0,181 47 0,2602186
17,746 530,5 533,5 102,55 104,62 0,182 0,181 48 0,2645215
17,610 530,6 533,6 103,67 105,74 0,182 0,181 49 0,2625784
17,705 530,7 533,8 103,00 105,05 0,183 0,181 50 0,2639397
17,772 530,7 533,8 102,40 104,33 0,183 0,181 51 0,2652972
17,619 530,7 533,9 102,93 105,38 0,182 0,181 52 0,2631603
17,524 530,7 534,0 103,77 106,03 0,182 0,181 53 0,2616851
Particulate calculationHighFire Page 1 of 2



17,870
17,678
17,623
17,948
17,839
17,666
17,439
17,839
17,816
17,735
17,935
17,785
17,633
17,627
17,765
17,413
17,816
17,702
17,562
17,846
18,016
17,945
17,775
17,521
17,635
17,457
17,848
17,946
17,845
17,441
17,708
17,837
17,787
17,764
17,337
17,885
17,868
17,416
17,932
17,586
17,681
17,745
17,705

Particulate calculationHighFire

530,8
530,8
530,8
530,9
530,9
531,0
531,0
531,0
531,0
531,1
531,1
531,2
531,3
531,3
531,4
531,4
531,5
531,5
531,6
531,7
531,7
531,8
531,9
532,0
532,0
531,9
532,1
532,1
532,2
532,2
532,2
532,2
532,2
532,1
532,1
532,1
532,1
532,1
532,1
532,1
532,2
532,3
532,2

534,1
534,2
534,2
534,3
534,4
534,5
534,5
534,6
534,7
534,8
534,8
534,9
535,0
535,0
535,1
535,1
535,2
535,3
535,4
535,5
535,5
535,6
535,7
535,7
535,7
535,8
535,9
535,9
536,0
536,0
536,0
536,0
536,1
536,0
536,1
536,1
536,1
536,2
536,2
536,3
536,3
536,3
536,2

data 2021-02-23 pi20250 alt 125 run 1

101,68
102,78
103,15
101,17
101,55
102,34
103,40
100,89
100,74
101,41
100,06
100,53
101,52
101,44
100,67
103,08
100,69
101,05
102,00
100,46
99,51
99,71
100,37
101,88
100,77
101,92
99,46
98,57
99,35
101,24
99,65
98,80
98,77
98,92
101,28
98,32
98,31
100,76
97,53
99,36
98,45
98,09
98,21

103,62
104,84
105,06
103,16
103,71
104,32
105,72
102,87
102,71
103,35
101,87
102,57
103,54
103,47
102,69
104,95
102,48
102,88
103,93
102,42
101,29
101,65
102,40
103,85
102,78
103,90
101,38
100,56
101,34
103,22
101,43
100,83
100,84
100,80
103,41
100,09
100,31
102,56

99,32
101,12
100,40
100,08
100,25

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

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

54
55
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
90
91
92
93
94
95
96

0,2668411
0,2639413
0,2633236
0,2681613
0,2668438
0,2645272
0,2612069
0,2676126
0,2676125
0,2662664
0,2695103
0,2676132
0,2652835
0,2653089
0,2672205
0,2616028
0,2677717
0,2662685

0,263947
0,2681901
0,2708613
0,2699073
0,2676161
0,2639482
0,2661184
0,2631699
0,2695256
0,2712358
0,2696546

0,263948
0,2681915
0,2703589
0,2698986
0,2695278
0,2631704
0,2715195
0,2712373
0,2645332
0,2727459
0,2676928
0,2695272
0,2704785
0,2698973
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data 2021-02-23 pi20250 alt 125 run 1

Average Average Average |Proportional Rates Medium/low fire Average
17,58 Inlet + Inlet + 0,274
Outlet Outlet Average Average #1 #2
Tunnel Temp. Temp. 99,87 101,42| 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
17,336 532,2 534,8 0,182 0,175 0 0,2550516
17,071 532,3 534,9 107,93 109,95 0,182 0,175 1 0,2592405
17,710 532,3 535,0 104,11 105,79 0,182 0,175 2 0,2689216
17,738 532,4 535,2 104,34 106,28 0,182 0,175 3 0,2685726
17,801 532,4 535,3 104,51 106,32 0,182 0,175 4 0,2689549
17,909 532,5 535,5 104,70 106,19 0,182 0,175 5 0,2698576
17,663 532,5 535,6 104,74 106,58 0,182 0,175 6 0,2676163
17,687 532,4 535,7 104,58 106,16 0,182 0,175 7 0,2681901
17,494 532,5 535,8 105,61 107,20 0,182 0,175 8 0,2653057
17,650 532,5 535,9 104,48 106,23 0,182 0,175 9 0,2677957
17,862 532,5 535,9 103,54 105,18 0,182 0,175 10 0,2708557
17,932 532,5 535,9 101,55 103,14 0,182 0,175 11 0,2740577
17,138 532,5 536,0 105,83 107,46 0,182 0,175 12 0,2625827
17,746 532,5 535,9 101,92 103,37 0,182 0,175 13 0,2721797
17,967 532,5 535,9 100,53 102,30 0,182 0,175 14 0,2757364
17,564 532,5 536,0 102,74 104,48 0,182 0,175 15 0,2695305
17,937 532,5 536,0 100,26 101,99 0,182 0,175 16 0,2757376
17,735 532,5 536,0 101,37 103,13 0,182 0,175 17 0,272747
17,493 532,5 536,0 102,88 104,47 0,182 0,175 18 0,2689556
17,810 532,5 535,9 100,86 102,65 0,182 0,175 19 0,2741386
17,930 532,4 535,9 99,98 101,86 0,182 0,175 20 0,2759915
17,688 532,4 535,9 101,64 103,32 0,182 0,175 21 0,2721788
17,565 532,4 535,9 102,15 103,56 0,182 0,175 22 0,2704311
17,552 532,5 535,9 102,12 103,72 0,182 0,175 23 0,2704777
17,734 532,6 536,0 100,73 102,69 0,182 0,175 24 0,2734966
17,738 532,6 535,9 100,81 102,69 0,182 0,175 25 0,2735506
17,802 532,5 535,9 100,37 101,90 0,182 0,175 26 0,2746356
17,818 532,5 536,0 100,36 101,89 0,182 0,175 27 0,274797
17,871 532,4 536,1 99,91 101,61 0,182 0,175 28 0,2757395
17,689 532,4 536,1 101,13 102,90 0,182 0,175 29 0,2727453
17,316 532,4 536,1 103,08 104,65 0,182 0,175 30 0,2672208
17,369 532,3 536,1 102,92 104,52 0,182 0,175 31 0,2679819
17,260 532,3 536,1 103,41 105,34 0,182 0,175 32 0,2662723
17,757 532,2 536,1 100,49 102,06 0,182 0,175 33 0,2740592
17,899 532,2 536,2 99,85 101,24 0,182 0,175 34 0,2762967
17,981 532,2 536,2 99,35 100,89 0,182 0,175 35 0,2775829
17,332 532,2 536,2 103,06 104,41 0,182 0,175 36 0,267615
17,777 532,2 536,2 100,25 101,85 0,182 0,175 37 0,2744331
17,824 532,2 536,2 99,99 101,59 0,182 0,175 38 0,2753659
17,462 532,2 536,2 101,90 103,55 0,182 0,175 39 0,2699101
17,273 532,2 536,2 103,11 104,77 0,182 0,175 40 0,2668507
17,916 532,1 536,2 99,56 101,09 0,182 0,175 41 0,2766678
17,793 532,1 536,3 100,22 101,83 0,182 0,175 42 0,2748289
17,718 532,1 536,3 100,64 102,02 0,182 0,175 43 0,2737701
17,714 532,1 536,3 100,71 102,36 0,182 0,175 44 0,2734977
17,385 532,1 536,3 102,45 104,07 0,182 0,175 45 0,2685723
17,504 532,2 536,3 101,91 103,57 0,182 0,175 46 0,2704723
17,756 532,3 536,3 100,35 101,68 0,182 0,175 47 0,2744327
17,734 532,4 536,4 100,51 102,04 0,182 0,175 48 0,2740546
17,099 532,3 536,4 104,47 105,92 0,182 0,175 49 0,2639498
17,899 532,4 536,4 99,67 101,42 0,182 0,175 50 0,2762849
18,011 532,4 536,4 98,94 100,68 0,182 0,175 51 0,2780162
17,554 532,4 536,3 101,88 103,35 0,182 0,175 52 0,2708556
17,767 532,3 536,3 100,67 101,87 0,182 0,175 53 0,2740589
17,891 532,3 536,3 100,14 101,49 0,182 0,175 54 0,2757381
17,903 532,3 536,3 100,23 101,37 0,182 0,175 55 0,2757383
17,814 532,3 536,3 100,73 102,13 0,182 0,175 56 0,2744322
17,474 532,3 536,4 102,80 103,88 0,182 0,175 57 0,2689926
17,889 532,3 536,4 100,30 101,97 0,182 0,175 58 0,2753657
17,911 532,3 536,4 100,16 101,48 0,182 0,175 59 0,2757721
17,767 532,3 536,4 101,10 102,58 0,182 0,175 60 0,2734958
17,913 532,3 536,4 100,25 101,73 0,182 0,175 61 0,2757386

Particulate calculation low
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17,337
17,770
17,806
17,801
17,316
17,836
17,793
18,018
17,890
17,740
17,883
17,821
17,565
17,923
18,045
17,439
17,505
17,359
17,780
17,564
17,758
17,719
17,236
17,923
17,930
17,769
17,493
17,690
17,745
17,086
17,763
17,711
17,811
17,652
17,711
17,881
17,303
17,402
17,830
17,443
17,949
17,951
17,252
17,997
17,645
17,428
17,741
17,302
17,803
17,175
17,770
17,996
17,632
17,854
17,484
17,503
17,411
17,783
17,800
17,341
17,482
17,458
17,183
17,767
17,650
17,830
17,640
17,869
17,658

532,3
532,3
532,4
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,4
532,4
532,4
532,4
532,4
532,4
532,4
532,4
532,4
532,4
532,5
532,5
532,4
532,4
532,5
532,5
532,5
532,5
532,5
532,5
532,5
532,5
532,6
532,7
532,8
532,8
532,7
532,7
532,6
532,6
532,6
532,6
532,6
532,6
532,6
532,6
532,6
532,6
532,5
532,6
532,6
532,6
532,6
532,6
532,6
532,6
532,6
532,5
532,5
532,5
532,5
532,5
532,6
532,6
532,6

Particulate calculation low

536,4
536,5
536,5
536,5
536,5
536,5
536,5
536,5
536,5
536,5
536,5
536,5
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,6
536,7
536,7
536,7
536,7
536,7
536,7
536,7
536,7
536,7
536,8
536,8
536,7
536,7
536,7
536,7
536,7
536,7
536,7
536,7
536,8
536,8
536,8
536,8
536,8
536,8
536,8
536,8
536,7
536,7
536,7
536,6
536,6
536,6
536,6
536,5
536,5
536,5
536,5
536,6
536,6
536,6

data 2021-02-23 pi20250 alt 125 run 1

103,74
100,69
100,68
100,52
103,43
100,54
100,86
99,63
100,33
100,81
99,98
100,37
102,03
99,87
99,24
102,62
102,18
103,11
100,42
101,66
100,69
100,69
103,58
99,51
99,73
100,21
102,04
100,71
100,56
104,37
100,29
100,63
99,85
100,87
100,52
99,64
102,81
102,26
99,81
101,69
98,90
99,09
102,97
98,97
100,54
102,05
100,27
102,68
99,83
103,03
99,89
98,50
100,21
99,13
101,34
101,07
101,72
99,48
99,52
102,26
101,29
101,24
102,99
99,70
100,30
99,35
100,16
99,17
99,99

105,22
102,40
102,16
102,11
105,07
102,11
102,30
101,05
101,65
102,41
101,37
101,84
103,39
101,65
100,37
103,96
103,86
104,85
101,91
103,17
102,08
102,44
105,17
101,09
101,24
101,65
103,53
102,09
102,07
105,85
101,90
102,13
101,44
102,39
102,33
101,04
104,30
103,81
101,12
103,42
100,30
100,48
104,63
100,58
102,19
103,49
101,72
104,38
101,42
104,66
100,98

99,92
101,61
100,61
102,95
102,43
103,15
100,89
101,04
103,63
102,85
102,87
104,48
101,01
101,92
100,90
101,71
100,52
101,42

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
0,182
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
0,182
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
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175

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
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

0,2668475
0,2740577
0,2744236
0,2744309
0,2668482
0,2748068
0,2740581
0,2775891
0,275739
0,2735151
0,2757202
0,2747873
0,2708569
0,2762968
0,2783325
0,2689542
0,2699072
0,2676165
0,2744516
0,2709214
0,2740599
0,2734966
0,2658639
0,276666
0,2766677
0,274434
0,2702533
0,2733268
0,2740582
0,2639503
0,274434
0,2737089
0,2753671
0,2727502
0,2735971
0,2762972
0,2676173
0,2689553
0,27574
0,2699095
0,2775937
0,2775943
0,266849
0,2783145
0,2730074
0,2695269
0,2744336
0,2676115
0,2754116
0,2662711
0,2753671
0,2790004
0,2734972
0,2765893
0,2708569
0,2712358
0,2699072
0,2756017
0,2757393
0,2685726
0,270857
0,2704733
0,2662695
0,2753661
0,2734963
0,2762964
0,2734964
0,2770379
0,2740577
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17,654
17,873
17,290
17,269
17,421
17,667
17,376
17,952
17,760
17,516
17,802
17,777
17,965
17,854
17,727
17,268
17,800
17,582
17,202
17,294
17,730
17,766
17,691
17,624
17,188
17,229
17,215
17,588
17,591
17,548
17,537
17,577
17,727
17,804
17,659
17,057
17,705
17,709
17,558
17,869
17,484
17,529
17,912
17,745
17,599
17,715
17,761
17,700
17,274
17,582
17,252
17,484
17,704
17,621
17,705
17,677
17,711
17,867
17,574
17,579
17,614
17,495
17,615
17,676
17,583
17,755
17,533
17,297
17,545

532,6
532,5
532,6
532,6
532,7
532,7
532,8
532,9
532,8
532,8
532,7
532,6
532,6
532,5
532,6
532,7
532,7
532,7
532,7
532,7
532,7
532,6
532,6
532,6
532,6
532,5
532,5
532,5
532,4
532,4
532,4
532,3
532,3
532,3
532,3
532,4
532,4
532,4
532,4
532,4
532,3
532,3
532,3
532,3
532,3
532,4
532,3
532,3
532,3
532,3
532,4
532,5
532,5
532,4
532,4
532,4
532,3
532,2
532,2
532,2
532,3
532,3
532,3
532,3
532,2
532,2
532,2
532,2
532,2

Particulate calculation low

536,6
536,6
536,6
536,7
536,7
536,7
536,7
536,8
536,7
536,7
536,7
536,6
536,6
536,5
536,6
536,6
536,6
536,6
536,6
536,6
536,5
536,5
536,5
536,5
536,5
536,5
536,4
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,3
536,4
536,3
536,4
536,3
536,3
536,3
536,2
536,2
536,3
536,2
536,2
536,4
536,4
536,3
536,4
536,4
536,4
536,3
536,3
536,3
536,3
536,2
536,2
536,2
536,2
536,2
536,2
536,2
536,1
536,1
536,2
536,1
536,1
536,1

data 2021-02-23 pi20250 alt 125 run 1

99,89
98,80
102,05
102,07
100,96
99,67
101,42
98,01
99,31
100,55
98,91
98,99
97,84
98,37
99,06
101,59
98,55
99,76
102,08
101,55
98,94
98,90
99,10
99,54
102,19
101,72
101,86
99,82
99,66
99,86
99,93
99,73
98,91
98,42
99,05
102,85
98,83
98,74
99,55
97,72
100,08
99,64
97,63
98,47
99,19
98,32
98,14
98,53
101,00
99,02
101,11
99,51
98,29
98,82
98,41
98,49
98,46
97,58
98,97
99,01
98,79
99,54
98,74
98,52
99,10
97,99
99,24
100,51
99,15

101,53
100,27
103,49
103,70
102,52
101,06
102,79

99,86
100,78
102,10
100,27
100,43

99,48
100,01
100,41
102,81
100,38
101,22
103,63
103,25
100,01
100,51
100,69
101,15
103,72
103,58
103,48
100,99
101,27
101,61
101,13
101,03
100,10

99,77
100,68
104,11
100,15
100,14
100,94

99,28
101,55
101,06

99,17

99,86
100,66
100,03

99,44

99,94
102,43
100,39
102,63
101,01
100,00
100,47
100,25
100,14

99,80

99,09
100,82
100,41
100,32
100,84
100,31
100,12
100,51

99,53
100,81
102,17
100,89

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
0,182
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
0,182
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
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,174
0,175
0,175
0,175
0,175
0,174
0,174
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

0,2740583
0,2775736
0,2685723
0,2681902
0,270736
0,2744369
0,2699082
0,2788851
0,2757387
0,272138
0,2766672
0,2762955
0,2792519
0,2775878
0,2757217
0,2685721
0,2770091
0,2734948
0,2676151
0,2689535
0,2757375
0,2762939
0,2753655
0,2744315
0,2676144
0,26844
0,2681891
0,2740566
0,2740568
0,2735075
0,2734946
0,2740562
0,2762933
0,2775733
0,2753576
0,2658831
0,276294
0,2762941
0,2740808
0,2788812
0,2727432
0,2734935
0,2794708
0,2770345
0,2748045
0,2766646
0,2775897
0,2766663
0,2699041
0,2748026
0,2695224
0,2733235
0,2766658
0,2753635
0,2766637
0,2763001
0,2766536
0,2792485
0,2748022
0,2748244
0,2753483
0,2734921
0,2753614
0,2762912
0,2748023
0,2775884
0,2740599
0,270473
0,2741889
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17,618
17,346
17,575
17,445
17,876
17,664
17,595
17,822
17,685
17,004
17,486
17,561
17,468
17,788
17,303
17,622
17,662
17,482
17,625
17,537
17,079
17,474
17,097
17,612
17,781
17,161
17,782
17,231
17,650
17,538
17,535
17,578
17,312
17,615
17,731
17,690
17,647
17,670
17,692
17,644
17,382
17,605
17,665
16,848
17,539
17,585
17,268
17,577
17,595
17,812
17,096
16,971
17,708
17,505
17,646
17,451
17,366
17,047
17,130
17,364
17,528
17,407
17,308
17,608
17,133
17,563
17,628
17,074
17,580

532,1
532,1
532,0
532,0
532,1
532,2
532,2
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,2
532,2
532,3
532,3
532,4
532,4
532,4
532,4
532,4
532,4
532,4
532,4
532,5
532,5
532,5
532,5
532,4
532,3
532,3
532,3
532,2
532,2
532,3
532,3
532,3
532,3
532,3
532,2
532,2
532,2
532,2
532,1
532,2
532,2
532,3
532,3
532,3
532,3
532,2
532,3
532,3
532,3
532,2
532,1
532,1
532,1
532,1
532,1
532,0
532,0
532,0
532,0

Particulate calculation low

536,0
536,0
536,0
536,0
536,0
536,0
536,0
536,0
536,0
535,9
535,9
535,9
536,0
536,0
536,0
536,0
536,0
535,9
536,0
536,0
536,0
535,9
535,9
536,0
535,9
535,9
535,9
535,9
535,9
535,9
536,0
535,9
535,9
535,9
535,9
535,8
535,8
535,7
535,8
535,8
535,8
535,8
535,8
535,7
535,7
535,6
535,6
535,6
535,5
535,6
535,6
535,6
535,6
535,6
535,6
535,6
535,7
535,7
535,7
535,6
535,6
535,6
535,6
535,6
535,7
535,6
535,6
535,6
535,7

data 2021-02-23 pi20250 alt 125 run 1

98,66
100,31
99,02
99,73
97,36
98,39
98,77
97,47
98,32
102,21
99,40
98,91
99,43
97,63
100,23
98,65
98,37
99,40
98,62
99,01
101,72
99,39
101,56
98,59
97,55
101,17
97,55
100,47
98,24
99,16
99,05
98,82
100,25
98,48
97,77
98,08
98,37
98,40
98,24
98,33
99,78
98,64
98,21
102,88
98,83
98,58
100,25
98,52
98,49
97,23
101,22
102,00
97,77
98,95
98,14
99,21
99,79
101,55
100,89
99,67
98,76
99,60
100,31
98,47
101,12
98,70
98,38
101,54
98,46

100,40
101,74
100,69
101,35
98,84
100,06
100,19
99,11
99,88
103,71
101,12
100,46
100,77
99,07
102,00
100,18
99,87
100,89
100,30
100,35
103,25
100,79
103,02
100,00
99,14
102,75
99,03
102,07
99,64
100,59
100,73
100,39
101,87
99,98
99,47
99,73
99,97
99,74
99,55
99,83
101,42
100,31
99,94
104,61
100,71
100,21
102,22
100,32
100,11
98,74
102,97
103,90
99,31
100,55
99,90
101,01
101,49
103,37
102,69
101,26
100,40
101,30
101,80
100,11
102,81
100,21
99,77
103,01
99,79

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
0,182
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
0,182
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
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175

200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268

0,275409
0,2712194
0,2748017
0,27274
0,2795466
0,2762873
0,2753591
0,2788797
0,2766629
0,2660077
0,2734888
0,2748005
0,2734905
0,2783264
0,2707908
0,2757325
0,2762894
0,2734908
0,2756817
0,2744274
0,267225
0,2734896
0,2676099
0,2757323
0,2783265
0,2685665
0,2783252
0,2697682
0,2762899
0,2744266
0,2744266
0,2751055
0,2710519
0,2757302
0,2776103
0,2770315
0,2762915
0,2766591
0,2770318
0,2762896
0,272172
0,2757319
0,2766634
0,2639436
0,2748003
0,2754493
0,2704692
0,2753599
0,2757325
0,279246
0,2679286
0,265891
0,2775842
0,2743605
0,2765834
0,2734895
0,2721735
0,2672123
0,2685894
0,2721774
0,2747983
0,2727315
0,2712273
0,2759465
0,2685583
0,2753585
0,2762883
0,2676531
0,27574
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17,448
17,587
17,129
17,396
17,559
17,621
17,212
16,955
17,541
17,559
17,043
17,440
17,472
17,619
17,493
17,301
17,629
17,854
17,057
17,592
17,493
17,235
17,415
17,695
17,289
17,349
17,572
17,359
17,645
17,547
17,678
17,573
17,703
17,468
17,628
17,587
17,696
17,667
17,485
17,259
17,476
17,704
17,559
17,739
17,700
17,734
17,507
17,327
17,744
17,488
17,771
17,602
17,461
17,643
17,418
17,665
17,209
17,585
17,802
17,609
17,465
17,722
17,454
17,642
17,600
17,580
17,546
17,139
17,463

531,9
531,9
531,9
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,8
531,6
531,4
531,3
531,1
531,2
531,4
531,6
531,7
531,8
531,8
531,8
531,8
531,9
532,0
532,0
532,1
532,2
532,2
532,2
532,2
532,2
532,1
532,1
532,1
532,1
532,1
532,1
532,2
532,2
532,2
532,3
532,2
532,2
532,3
532,2
532,2
532,1
532,1
532,1
532,2
532,3
532,3
532,2
532,2
532,3
532,4
532,4
532,4
532,5
532,5
532,4
532,5

Particulate calculation low

535,7
535,6
535,7
535,6
535,6
535,6
535,6
535,5
535,5
535,6
535,6
535,5
535,4
535,4
535,4
535,5
535,5
535,4
535,3
535,2
535,2
535,2
535,3
535,4
535,5
535,5
535,5
535,4
535,4
535,5
535,6
535,6
535,6
535,7
535,7
535,7
535,7
535,7
535,7
535,8
535,8
535,8
535,8
535,8
535,8
535,9
535,9
535,9
535,9
535,9
535,9
535,9
535,9
535,9
535,9
536,0
536,0
536,0
536,0
535,9
535,9
535,9
536,0
536,0
536,0
536,1
536,1
536,1
536,3

data 2021-02-23 pi20250 alt 125 run 1

99,31
98,56
101,13
99,62
98,66
98,42
100,67
102,16
98,70
98,58
101,65
99,26
99,18
98,22
98,88
100,03
98,16
96,80
101,37
98,27
99,04
100,82
100,14
98,77
101,22
101,09
99,99
101,45
99,90
100,37
99,20
99,60
98,79
100,04
98,98
99,07
98,36
98,34
99,38
100,66
99,30
98,08
98,96
97,92
98,11
97,74
99,02
100,10
97,83
99,00
97,57
98,40
99,50
98,37
99,61
98,09
100,78
98,89
97,56
98,69
99,32
97,89
99,24
98,33
98,59
98,66
98,84
101,21
99,45

100,81
100,10
102,61
101,08
100,20

99,73
102,05
103,62
100,35
100,20
103,04
100,96
100,65

99,66
100,42
101,59

99,56

98,53
103,10

99,56
100,51
102,32
101,89
100,19
103,00
102,69
101,52
103,03
101,51
102,11
100,90
101,29
100,32
101,45
100,51
100,64
100,03

99,99
101,22
102,50
101,12

99,74
100,47

99,64

99,48

99,30
100,73
101,60

99,22
100,80

99,18
100,08
100,92

99,81
101,24

99,77
102,43
100,25

98,91
100,17
100,93

99,42
100,72

99,90
100,20
100,16
100,54
102,75
100,94

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
0,182
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
0,182
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
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175

269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

0,2734878
0,2757318
0,2685911
0,2727368
0,2753583
0,2762894
0,2699009
0,2658774
0,2750063
0,2753387
0,2672246
0,2734881
0,2739857
0,2762882
0,2744252
0,271328
0,276518
0,2801607
0,2676089
0,2762869
0,274425
0,2699019
0,2721813
0,276287
0,2695037
0,2702589
0,2734875
0,2698999
0,2740496
0,2728848
0,2753568
0,2740535
0,2762881
0,2727359
0,2753572
0,2748334
0,2766567
0,2762884
0,2734886
0,2699439
0,2734813
0,277031
0,2748
0,2775865
0,2770302
0,2775954
0,2740514
0,2712288
0,2778225
0,2738222
0,2782621
0,2757327
0,273489
0,2762894
0,2727734
0,2766597
0,2695205
0,275359
0,2787783
0,2757314
0,2734893
0,2775863
0,2734891
0,2763866
0,2757326
0,2753591
0,274799
0,2683881
0,2734954
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17,451
17,718
17,661
17,492
17,819
17,571
17,595
17,639
17,643
17,168
17,055
17,456
17,694
17,728
17,475
17,589
17,865
17,701
17,702
17,598
17,506
17,872
17,704
17,004
17,609
17,147
17,567
17,706
17,705
17,591
17,532
17,678
17,877
17,475
17,702
17,778
17,559
17,592
17,778
17,553
17,529
17,662
17,602
17,809
17,809
17,774
17,272
17,916
17,585
17,177
17,665
17,769
17,821
17,230
17,469
17,805
17,688
17,147
17,283
17,237
17,319
17,722
17,538
17,471
17,402
17,281
17,651
17,621

532,6
532,6
532,6
532,6
532,7
532,6
532,5
532,5
532,5
532,5
532,5
532,5
532,5
532,6
532,7
532,8
532,7
532,7
532,8
532,8
532,9
532,8
532,8
532,8
532,7
532,7
532,7
532,7
532,7
532,7
532,7
532,6
532,6
532,5
532,5
532,5
532,4
532,4
532,4
532,4
532,3
532,3
532,2
532,2
532,2
532,2
532,3
532,3
532,3
532,3
532,3
532,3
532,3
532,2
532,2
532,2
532,2
532,2
532,2
532,2
532,2
532,2
532,2
532,2
532,1
532,1
532,1
532,1

Particulate calculation low

536,4
536,3
536,3
536,4
536,4
536,4
536,3
536,3
536,2
536,2
536,1
536,2
536,3
536,3
536,4
536,5
536,4
536,4
536,5
536,5
536,5
536,5
536,4
536,4
536,4
536,3
536,3
536,3
536,3
536,3
536,2
536,2
536,2
536,2
536,1
536,1
536,1
536,0
536,0
536,0
536,0
535,9
535,9
536,0
536,0
536,0
536,0
536,0
536,0
536,0
536,0
536,0
535,9
535,9
535,9
535,9
535,9
535,9
535,9
536,0
535,9
535,9
535,9
535,9
535,9
535,8
535,8
535,8

data 2021-02-23 pi20250 alt 125 run 1

99,28
97,71
98,09
98,92
97,22
98,67
98,44
98,34
98,27
101,04
101,55
99,25
97,92
98,18
99,85
99,59
97,93
98,72
98,49
98,97
99,39
97,49
98,18
102,29
98,69
101,31
98,82
98,09
98,07
98,47
98,99
98,34
97,13
99,45
97,99
97,61
98,84
98,56
97,58
98,96
98,97
98,07
98,46
97,30
97,40
97,62
100,54
96,79
98,73
101,02
98,08
97,61
97,20
100,66
99,26
97,40
98,00
101,10
100,41
100,64
100,08
97,82
98,75
99,22
99,60
100,35
98,06
98,40

100,63
99,16
99,72

100,59
98,59

100,24

100,01
99,60
99,83

102,56

103,13

100,75
99,31
99,43

101,35

101,11
99,54

100,28

100,26

100,55

100,96
99,03
99,61

103,66

100,37

102,82

100,60
99,46
99,44

100,09

100,73
99,73
98,76

100,74
99,52
98,94

100,34

100,19
98,90

100,27

100,64
99,77
99,83
98,99
99,03
99,13

102,07
98,58

100,14

102,88
99,66
99,07
98,54

102,29

100,65
99,03
99,57

102,83

101,90

102,23

101,83
99,44

100,35

100,85

101,27

101,99
99,65
99,90

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
0,182
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
0,182
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
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,174
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175
0,175

338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

0,27349
0,2775869
0,2766613
0,2740536
0,2792465
0,2753586
0,2757316
0,2762898
0,2763203
0,2689479
0,2672258
0,2734896
0,2770312
0,2770708
0,2727376
0,2740517

0,278322
0,2760753
0,2762951
0,2747994
0,2734897
0,2792464
0,2766849
0,2658746
0,2753599
0,2681849
0,2747972
0,2770265
0,2770318
0,2753592
0,2744273
0,2766617
0,2797966
0,2734914
0,2770327
0,2783261
0,2748302
0,2753599

0,278326
0,2748011
0,2744571
0,2766616
0,2757295
0,2788784
0,2788802
0,2783261
0,2704894
0,2805317
0,2753604
0,2689498
0,2766622
0,2783266
0,2792473
0,2699026
0,2736467
0,2788856
0,2770327
0,2685664
0,2707134
0,2699304
0,2712276

0,277588

0,274801

0,273724

0,272739
0,2708538
0,2766623
0,2760949
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data 2021-02-24 pi20250 alt 125 run 2

Average Average Average |Proportional Rates Medium/low fire Average
17,65 Inlet + Inlet + 0,276
Outlet Outlet Average Average #1 #2
Tunnel Temp. Temp. 100,01 103,06 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
18,265 532,6 533,0 0,182 0,182 0 0,2775997
17,897 532,7 533,2 101,49 104,95 0,183 0,182 1 0,2753729
17,869 532,8 533,4 102,02 105,78 0,183 0,182 2 0,2742764
17,701 532,8 533,5 103,59 107,32 0,182 0,182 3 0,2708626
17,715 532,8 533,6 103,98 107,65 0,182 0,182 4 0,2704946
17,861 532,7 533,7 102,33 105,86 0,183 0,182 5 0,2741189
17,955 532,7 533,8 101,66 105,21 0,183 0,182 6 0,2757459
17,403 532,7 533,9 104,68 108,47 0,183 0,182 7 0,2672383
17,531 532,8 534,0 104,45 107,91 0,183 0,182 8 0,2689605
17,889 532,8 534,2 102,25 105,78 0,183 0,182 9 0,2744386
17,556 532,8 534,3 104,36 108,02 0,183 0,182 10 0,2689348
18,239 532,8 534,4 100,57 104,05 0,183 0,182 11 0,2792587
18,003 532,8 534,6 102,16 105,61 0,183 0,182 12 0,2753721
17,647 532,8 534,6 104,23 108,19 0,183 0,182 13 0,2696794
17,909 532,8 534,7 102,96 106,50 0,183 0,182 14 0,2735713
17,981 532,9 534,8 102,87 106,16 0,183 0,182 15 0,2744418
17,652 532,9 534,9 104,70 108,24 0,183 0,182 16 0,2693503
18,099 532,9 535,0 101,88 105,36 0,183 0,182 17 0,2764494
18,067 533,0 535,1 102,41 105,95 0,183 0,182 18 0,2757442
17,956 533,1 535,2 102,99 106,10 0,183 0,182 19 0,2740652
17,869 533,2 535,3 103,28 106,99 0,183 0,182 20 0,2727529
17,917 533,3 535,5 103,07 106,41 0,183 0,182 21 0,2735038
18,106 533,4 535,8 101,87 105,12 0,183 0,182 22 0,2765123
18,007 533,5 535,9 102,52 105,90 0,183 0,182 23 0,2748139
17,699 533,7 536,0 104,59 107,90 0,183 0,182 24 0,2699157
18,007 533,8 536,2 102,51 106,12 0,183 0,182 25 0,274661
18,106 533,8 536,3 101,97 105,30 0,183 0,182 26 0,2763046
18,135 533,8 536,4 101,60 104,88 0,183 0,181 27 0,2770475
18,105 533,9 536,5 101,70 104,79 0,183 0,181 28 0,2766799
17,644 533,9 536,6 104,33 107,79 0,183 0,181 29 0,2695349
17,796 534,0 536,6 103,13 106,36 0,182 0,181 30 0,2721272
18,087 534,0 536,7 101,53 104,80 0,182 0,181 31 0,2766771
18,082 534,0 536,8 101,60 104,61 0,183 0,181 32 0,2766771
17,912 534,1 536,9 102,17 105,20 0,183 0,181 33 0,2744424
17,835 534,2 537,0 102,85 106,29 0,183 0,181 34 0,2730691
18,166 534,2 537,1 100,80 103,92 0,183 0,181 35 0,2783338
18,023 534,1 537,1 101,55 104,60 0,183 0,181 36 0,2763059
17,571 534,1 537,1 103,87 107,28 0,183 0,181 37 0,2695359
18,164 534,1 537,2 100,24 103,50 0,182 0,181 38 0,2788957
18,145 534,1 537,3 100,43 103,78 0,182 0,181 39 0,2783399
17,685 534,1 537,3 103,32 106,44 0,182 0,181 40 0,2712454
17,382 534,2 537,4 104,80 108,02 0,183 0,181 41 0,2668744
17,619 534,3 537,5 103,66 106,97 0,182 0,181 42 0,270241
17,604 534,2 537,5 103,88 107,10 0,183 0,181 43 0,2699381
17,593 534,2 537,5 103,83 106,85 0,183 0,181 44 0,2699177
18,005 534,1 537,5 101,28 104,48 0,183 0,181 45 0,2763065
17,927 534,1 537,5 101,65 104,79 0,183 0,181 46 0,2753784
17,657 534,1 537,5 103,30 106,08 0,183 0,181 47 0,2712418
17,987 534,1 537,5 101,35 104,58 0,183 0,181 48 0,2763076
18,149 534,0 537,5 100,15 103,29 0,183 0,181 49 0,2788954
18,164 534,1 537,5 100,13 102,92 0,182 0,181 50 0,2792631
17,936 534,1 537,6 101,23 104,42 0,183 0,181 51 0,2759477
18,076 534,1 537,6 100,19 103,48 0,183 0,181 52 0,2783435
17,953 534,1 537,6 101,09 104,08 0,183 0,181 53 0,2763076
17,956 534,1 537,6 101,06 104,00 0,183 0,181 54 0,2763511
18,215 534,1 537,6 99,37 102,65 0,182 0,181 55 0,2805245
17,970 534,1 537,6 101,04 104,21 0,183 0,181 56 0,2766791
17,506 534,0 537,5 103,66 106,68 0,183 0,181 57 0,2695395
17,545 534,0 537,6 103,39 106,54 0,183 0,181 58 0,2700974
17,963 534,0 537,5 100,58 103,82 0,183 0,181 59 0,2770489
17,932 534,0 537,5 101,00 104,30 0,183 0,181 60 0,2763078
18,241 534,1 537,5 99,43 102,46 0,183 0,182 61 0,2810957

Particulate calculation low
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17,553
17,796
17,854
18,129
18,241
17,999
18,134
17,749
17,902
18,080
17,881
17,760
18,139
17,957
17,955
17,425
18,013
18,095
18,251
17,972
17,572
18,082
18,080
17,435
17,574
17,884
18,089
17,811
17,348
18,012
18,102
17,530
17,973
17,795
17,906
17,350
17,359
17,961
17,923
17,681
17,919
17,444
17,311
17,779
17,427
17,812
17,626
17,719
17,330
17,548
17,301
17,753
17,974
17,815
17,321
17,684
17,467
17,437
17,182
17,521
17,655
17,433
17,837
17,104
17,210
17,612
17,459
17,903
17,389

534,0
534,0
534,0
533,9
533,9
533,9
533,9
533,9
533,9
533,9
533,9
533,9
533,9
533,9
533,8
533,8
533,8
533,8
533,8
533,7
533,7
533,7
533,7
533,7
533,7
533,7
533,7
533,8
533,8
533,7
533,7
533,6
533,6
533,6
533,5
533,5
533,6
533,5
533,5
533,4
533,3
533,3
533,3
533,2
533,2
533,1
533,1
533,0
533,0
533,0
533,0
532,9
532,9
532,9
532,9
532,9
532,9
532,9
532,8
532,8
532,8
532,7
532,7
532,6
532,7
532,7
532,7
532,7
532,6

Particulate calculation low

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

data 2021-02-24 pi20250 alt 125 run 2

103,17
101,67
101,41
99,69
98,95
100,46
99,54
101,69
100,83
99,75
100,71
101,40
99,16
100,19
100,21
103,17
99,76
99,20
98,27
99,94
102,16
99,25
99,09
102,84
101,65
99,98
98,88
100,40
103,10
99,09
98,60
101,83
98,99
100,08
99,38
102,54
102,65
98,79
98,88
100,21
98,78
101,37
102,17
99,30
101,19
98,90
99,93
99,36
101,70
100,57
101,79
99,23
97,82
98,41
101,34
99,17
100,47
100,62
101,92
99,79
98,96
100,43
98,00
102,27
101,40
98,96
99,86
97,43
100,28

106,46
104,89
104,33
102,69
102,04
103,38
102,68
104,89
104,03
102,80
103,67
104,60
102,09
103,51
103,27
106,19
102,58
102,32
101,41
102,80
105,51
102,38
102,09
106,20
104,87
103,03
101,84
103,50
106,17
101,84
101,62
104,73
102,06
103,13
102,59
105,60
105,65
101,93
101,82
103,08
101,49
104,47
105,03
102,36
104,45
101,94
103,01
102,46
104,91
103,83
105,22
101,96
100,81
101,69
104,46
102,31
103,50
103,78
104,83
102,89
102,18
103,33
101,00
105,08
104,48
102,02
103,07
100,44
103,22

0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183

0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,182
0,181
0,181
0,182
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,182
0,182
0,182
0,181
0,181
0,182
0,182
0,181
0,182
0,182
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,181
0,182
0,182
0,182

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
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

0,2704898
0,2744462
0,2753779
0,2798152
0,2814611
0,2778511
0,279816
0,27407
0,2763031
0,2792641
0,2763054
0,2744427
0,2805483
0,2775969
0,2776049
0,2695364
0,2788984
0,2801525
0,2827348
0,2783441
0,272041
0,2800075
0,2801771
0,2699181
0,2727552
0,2772163
0,280536
0,276307
0,2690398
0,2795891
0,2810972
0,2721886
0,2792627
0,2766417
0,278456
0,2699172
0,2699168
0,2796175
0,2793103
0,2757378
0,2795462
0,2721875
0,27009
0,2776016
0,2721867
0,2783403
0,2754581
0,2770467
0,2708632
0,2741555
0,2704005
0,2776084
0,2811962
0,2790036
0,2712416
0,2770455
0,2736818
0,2732198
0,2695324
0,274811
0,2770426
0,2735006
0,280064
0,2685768
0,2704823
0,2767082
0,2743769
0,2814531
0,2734986
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17,887
17,794
17,913
17,725
17,115
17,839
17,559
17,397
17,051
17,213
17,162
17,307
17,493
17,433
17,059
17,655
17,818
17,648
17,425
17,908
17,356
17,780
17,727
17,236
17,379
17,368
17,881
17,785
17,256
17,020
17,308
17,805
17,742
17,639
17,834
17,127
17,296
17,777
17,738
17,740
17,719
17,240
17,704
17,451
17,223
17,648
17,335
17,320
17,763
17,117
17,682
17,644
17,028
17,535
17,781
17,416
17,330
17,368
17,974
17,741
17,104
17,586
17,714
17,767
17,298
17,462
17,450
17,679
17,338

532,5
532,5
532,4
532,3
532,3
532,3
532,2
532,2
532,2
532,1
532,1
532,1
532,1
532,2
532,2
532,3
532,3
532,2
532,2
532,2
532,2
532,3
532,3
532,2
532,1
532,1
532,0
532,0
532,0
531,9
531,9
531,9
531,9
531,9
531,8
531,8
531,8
531,8
531,9
531,9
531,9
531,9
531,8
531,8
531,7
531,7
531,7
531,6
531,6
531,6
531,7
531,7
531,7
531,6
531,7
531,7
531,7
531,7
531,6
531,7
531,7
531,7
531,7
531,8
531,7
531,7
531,6
531,6
531,6

Particulate calculation low

536,4
536,4
536,4
536,3
536,3
536,2
536,3
536,3
536,2
536,2
536,2
536,1
536,1
536,2
536,2
536,2
536,2
536,1
536,1
536,1
536,1
536,2
536,1
536,1
536,0
535,9
536,0
535,9
535,9
535,9
535,9
535,9
535,9
535,9
535,9
535,9
535,8
535,8
535,9
535,9
535,8
535,8
535,8
535,8
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,7
535,6
535,6
535,7
535,7
535,7
535,7
535,7
535,6
535,6
535,5
535,6
535,5

data 2021-02-24 pi20250 alt 125 run 2

97,29
97,73
97,15
98,20
101,67
97,52
98,85
99,91
101,89
100,91
101,18
100,47
99,12
99,48
101,64
98,14
97,33
97,93
99,27
96,51
99,54
97,39
97,68
100,37
99,57
99,66
96,43
97,23
100,21
101,62
99,80
97,01
97,08
97,90
96,74
100,58
99,76
97,02
97,26
97,01
97,41
99,89
97,49
98,77
100,22
97,70
99,24
99,53
97,00
100,75
97,43
97,53
101,40
98,07
96,94
98,99
99,28
99,15
95,60
96,93
100,56
97,82
97,13
96,78
99,31
98,37
98,49
97,29
99,12

100,34
100,40
100,11
101,26
104,69
100,21
101,72
103,01
105,21
103,70
104,25
103,32
102,14
102,49
104,72
101,02
100,30
100,93
102,58

99,43
102,51
100,38
100,40
103,39
102,37
102,31

99,69
100,12
103,01
104,52
102,81
100,16
100,24
100,63

99,55
103,58
102,80
100,16

99,98
100,18
100,13
102,57
100,29
101,54
103,12
100,15
102,39
102,47
100,18
103,66
100,42
100,69
104,10
101,01

99,55
101,63
102,48
102,15

98,61

99,59
103,67
100,71

99,92

99,50
102,25
101,31
101,32
100,19
101,91

0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,184
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,184
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,184
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183
0,183

0,182
0,181
0,181
0,182
0,182
0,182
0,181
0,182
0,182
0,182
0,181
0,182
0,182
0,182
0,182
0,181
0,182
0,182
0,182
0,182
0,181
0,182
0,181
0,181
0,182
0,181
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,181
0,181
0,182
0,182
0,182
0,182
0,182
0,181
0,181
0,182
0,182
0,181
0,181
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,181
0,181
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,181
0,181
0,182
0,182
0,182
0,182

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

0,2814527
0,2801736
0,2819987
0,2788871
0,2695271
0,2810859
0,276668
0,2740596
0,2685727
0,271235
0,2704781
0,2727413
0,2757388
0,2748095
0,2689533
0,2783318
0,2810838
0,2785252
0,2750185
0,2827323
0,2740567
0,2805346
0,2798043
0,2721776
0,2744299
0,27443
0,2827209
0,2810478
0,272741
0,2689524
0,2734912
0,2814459
0,2805323
0,2788802
0,2820198
0,2708513
0,2734912
0,2810802
0,2805337
0,2806857
0,280166
0,2727387
0,2801666
0,276062
0,2724353
0,2793343
0,2744287
0,2740522
0,281073
0,2708492
0,2797982
0,2792462
0,2695211
0,2775885
0,2814448
0,2757332
0,2744271
0,2750659
0,2848838
0,2810779
0,2708476
0,2784878
0,2805216
0,2814423
0,2740505
0,2767824
0,2766036
0,2801622
0,2747977
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17,344
17,253
17,647
17,472
17,251
17,178
17,001
17,311
17,807
17,197
17,674
18,021
17,688
17,166
17,687
17,197
17,245
17,282
17,667
17,091
17,564
17,691
17,204
17,178
17,317
17,643
17,253
17,164
16,886
17,038
16,963
17,209
17,753
17,702
17,746
17,065
17,315
17,499
16,905
17,606
17,643
16,995
17,665
17,804
17,734
17,820
16,987
17,734
17,292
17,540
17,737

531,5
531,4
531,3
531,3
531,2
531,2
531,1
531,1
531,1
531,1
531,1
531,0
530,9
530,9
530,8
530,7
530,7
530,7
530,7
530,8
530,8
530,8
530,8
530,8
530,8
530,8
530,7
530,6
530,6
530,6
530,5
530,5
530,5
530,6
530,6
530,5
530,5
530,5
530,4
530,4
530,4
530,3
530,3
530,3
530,3
530,3
530,3
530,3
530,2
530,2
530,2

Particulate calculation low

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

data 2021-02-24 pi20250 alt 125 run 2

99,08
99,59
97,25
98,37
99,68
100,26
101,10
99,35
96,68
99,86
97,22
95,22
96,91
100,22
97,12
99,79
99,68
99,56
97,18
100,53
97,96
96,98
99,93
100,05
99,19
97,35
99,67
100,19
101,82
101,10
101,37
99,98
96,93
97,25
96,92
100,87
99,53
98,18
101,63
97,73
97,19
101,25
97,40
96,64
96,67
96,40
101,14
96,90
99,23
97,79
96,70

101,94
102,59

99,99
101,47
102,71
103,08
104,18
102,07

99,22
102,79
100,12

98,12

99,93
103,11

99,87
102,85
102,52
102,18
100,11
103,55
100,72
100,04
102,85
103,03
102,04

99,99
102,63
103,17
104,83
104,22
104,32
102,79

99,68
100,09

99,74
103,93
102,15
101,23
104,57
100,50
100,04
103,96
100,21

99,32

99,79

99,38
104,18

99,48
102,20
100,81

99,73

0,183
0,183
0,183
0,183
0,184
0,184
0,184
0,184
0,184
0,184
0,183
0,183
0,183
0,183
0,184
0,184
0,184
0,184
0,184
0,183
0,183
0,183
0,183
0,183
0,183
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,184
0,183

0,181
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
0,182
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
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182
0,182

200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

0,2747978
0,2734404
0,2797852
0,2770311
0,2734895
0,2721717
0,2694513
0,2744215
0,2823531
0,2727365
0,2801618
0,2857798
0,2805281
0,2721707
0,2805209
0,2727817
0,2734889
0,2740446
0,2801614
0,2708584
0,2783308
0,2805268
0,2727358
0,2722734
0,2746192
0,2797953
0,2734882
0,2721711
0,2676908
0,2699728
0,2689473
0,2727315
0,2814397
0,2805875
0,2814443
0,2704672
0,2744229
0,2775841
0,2681652
0,2792472
0,2799154
0,2696272
0,2801177
0,2823503
0,2814397
0,2827129
0,2694941

0,281439
0,2744226
0,2783228
0,2814404
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APPENDIX 3: Calibration data
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ITEM EQUIPMENT TYPE MANUFACTURER EQUIPMENT CALIBRATION COMPLIES WITH
# DATE STANDARD
REQUIREMENTS
1 analytical scale 200gr. Ohaus EM-051 2021 January Y
2 Dry gas meter Shlnagv.va EM-178 2021 January Y
corporation
3 Dry gas meter Shlnagv_va EM-179 2021 January Y
corporation
4 Dry gas meter Shlnagv_va EM-318 2021 January Y
corporation
5 20 channel card Keithley EM-015 2021 March Y
thermocouples
6 20 channel card Keithley EM-154 2021 March Y
thermocouples
7 barometer Control company EM-304 2020 October Y
. . 2020
8 Calibration block Delmhorst EM-191 Y
December
9 Digital Manometer Dwyer EM-006 2021 March Y
10 Digital Manometer Dwyer EM-249 2021 March Y
11 Data acquisition System Keithley EM-147 2021 March Y
12 Weight 2kg na EM-090 2018 January Y
Scale 0-1000lbs Rough ) EM-114/ EM- 2020
13 Rice lake Y
Deck 137 November
14 Vacuum gauge Dwyer EM-126 2021 March Y
15 Vacuum gauge Dwyer EM-127 2021 March Y
Calibration weight
16 Troemer EM-128 2018 January y
100mg
17 Calibration weight 200g Troemer EM-129 2018 January Y
Reference Dry gas .
18 American meter EM-130 2021 January Y
meter
19 | Temperature humidity Fluke EM-136 2021 March Y
meter
27 Measuring tape Stanley EM-224 2021 March Y
2020
28 Chronometer Extech EM-175 Y
December
31 Calibration gas Praxair EM-275 2017 August Y
32 Calibration gas Praxair EM-276 2017 August Y
33 Thermometer Fluke EM-001 2021 March Y




S METTLER TOLEDO

Mettlar-Toledo Inc. gﬁ‘wx%  Accredited by the American Association
Service Division % for Laboratory Accreditation (A2LA)

H 7 ;
1800 Polaris Parkway ﬁmﬁ ACCREBITED| CALIBRATION CERT #1788.01
Columbus, OH 43240 IS0 17025 Accradited
TANEETTEER ANSI/NCSL Z540-1 Accradited

Accuracy Calibration Certificate

Customer
Company:; _Services Polylests Ry
Addregs: _B95-B Rue Gaudetle L | RO 1 ) PECIENE B S —
City: Saint-Jean-Sur-Richalieu Contact: _DonickPower
Zip | Postal: JAB TST
State / Province: Quebac

Weighing Device
Manufacturer; Ohaes  Instrument Type: Weighing Instrument i
Modal: ARZ140 Asset Number: En-051 ol
Serial Mo.: Magssaaemoo  Temminal Model: NI
Building; NA Teminal Serial No.: Mis
Floor: WA Teminal Assel No: M T
Room: WA

Range |
- |

Procedure
Callbration Guidaling: EURAMET cg-18 v. 4.0 (11/2015) i e -
METTLER TOLEDO Work Instruction: 0260863

This calibration certificate contains measurements for As Found and As Left calibrations.
The sensilivity/span of the weighing instrument was adjusied before As Left calibration with an external weight. As Left 472

In accordance with EURAMET cg-18 (11/2015), the 1251 loads ware selected to roflect the specific use of the weighing device or to
accommodate specific calibration conditions.

: = Environmental conditions have been verified to enswe the accuracy of
End: 26.0 *C :
| the calibration.

AsFound | Start: 26.0°C
Asleh | Slart26.0°C  End:260°C

This certificate is Isswad in accordanca with the conditions of accraditation granted by A2LA, which is based on ISONEC 17025, AZLA
has assessed the measurement capability of the laboratory and its traceability to recognized national standards,

As Found Calibration Date: 27-01-2021 Authorized AZLA Signatory:

As Left Calibration Date: 27012021 i

Issue Date: 7012021 Kamel Mohand Kaci
Requested Next Calibration Date: I-01-2022

02l -9 Z 7
Software Version: 1,23,0,36 ©METTLER TOLEDG Paga 1of 4

Rapoit Version: 7,133 This Is &n original dooumont ard sy ned be pariisly repreduced withaul ihe
wfillas parsiEiion aof the Esuing calbtion laboratory,




Calibration Cerificate 10
CAD123-205-012721-ACC-USL

METTLER TOLEDO Service

Measurement Results
Repeatability

Test Load: 100 g

As Found As Loft 0 As Found
N 100,008 g 10000039 | * et gy
2 100,0007 g 1000004 g e L
—_— - - e r e e ——— 50 .- . 4lf e S, 2
__3 _____ s .'lﬂﬂ.ﬂﬂ'ﬂ!?ﬂ 100.0003 g P re o RO
- 100.0008 g 100.0005 g VAL f:\ .
: 1. _ ? = "_-.__- 3 P o . ~ e
= _ | 1oo.0007g 10000049 7/ / ,/\\ ~2— N\ W
L _100.0008 g 100.0003 g @ f 1 . ..1&) o 2 R \"'- \ a3
7 100,0007 g 100,0003 g R a9} / /‘@ b {fﬂ'\ ‘-.,1 Rl
P S IR .t ik, VO f oy L. . | \
] 1000008 g 100.0003 - II | f B = f_’?h"l i | I| 1
- A ] | |
] 1000006 g 1003004 . I \ |I I. 11_ t‘p {;. i - u'l Il| II .
10 100.0007 100.0004 1 LA : ] 7+ ] (
gL wedNora | 10000040 R YN ] \< /T~
\ \ b “ B .,.-"'f LA /
— 's'l:.'———'—"'““' e A "\l by ,"{‘-x | Pk T F f-‘
Doviaton 100007y 0687 o RN W
ol L \\ >{ — " :_,',. /:
! v o
F i ] = [
[
Tha *d" in tho graph represants the readability of the rangafintarval in which the
test was porfarmnd,
The resulls of this graph ara based upon the abaolute values of the differences
fram the mean value,
Eccentricity
Test Load: 100 g
A5 Found 34 34
1 0.0000 0.0000
— 2 g 0d 0d 0d 0d
2 0.0000 g 0.0000 g
3 0.0000 g 0.0000 g r’T} T,
4 0.0000 g 0.0000 g p= N
& 0000 | oom0g 0d od 0d 0d
_—— _—— 2
Maximum
Deviation 0.0000 9 0.00009 As Found As Left
- N e - o Tha *d” In the graph represants the readability of the rangafinterval in which
i last was parformad,
Error of Indication
As Found
Rafaranca Valua Indication Errar of Indication : Expanded Uncertainty K
1] 000009 0.00009 0.00009 0.1 mp g
2 50.0000 g 50,0003 g 0.0003 g 0.27 mg 2
3| 100.0000 g 100.0008 g 0.0008 g 0486 mg 2
4 ' 150.0000 g 1560.0008 g 0.0008 g 0.67 mg 2
5 200.0001 g 200.0008 g 0.0008 g 0.84 mg 2
Boftwirn Version: 1.73.0.38 O METTLER TOLEDG Page 2 of 4

Rapor Vorsor: 2,133

This is an crigingl documant and may fol be pardinly repreduced withos The
Wi parmission of the tisuing calftation lakaratoey,



Callbration Cartificate 1D
CADN 23-205-01 27 24-ACC-USL

METTLER TOLEDO Service

Referance Value

Inchicalion

Ermor of Indication

Expanded Lincertainty

LN = 0.0000 g 0.00:00 g 0.0000 g 0,15 mg 2
50.00000 _ 50.0001 g 00001 g 049 mg 2
1w[_||:lﬂﬂ a lﬂﬂ.ﬂﬂl;!z g ﬂﬂm g 0.26 mg 2
150.0000 g 1500000 g  0.0000g 0.34 mg 2
2000001g | 1809998 ¢ -0.00029 0.36 mg 2
2- S VEyNTTC VT b PP VIREEL. P
2 As Found
L * AsLoft
k- il g
'g i ;A — — For improved lagibdity of the graphics
-|- -4 TBRE only increasing measurament poins
% are shown and measurement polnts
|§ | close bo zero arm not displayed,
|
I+ -
1 S —— T ik, i S———
0 &0 100 150 200

Cailbration Palnts [g)

The uncertainty stated is the expanded uncerainty at callbration oblained by multipling the standard combinad unicartalnty by tha
coverage factor k — which can bae larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assignad range
of values with a probability of approximataty 95%.

The user Is responsible for maintalning environmental conditions and the settings of the walghing instrument when it was calibrated.

Test Equipment

All welghts used for metralogical tesling are traceable to national or International standards. The welghls were calibrated and cenlified by
an accredited calibration laboratory,

Wiaight Set 1: OIML E2
Waight Set Mo,: L S Date of Issue: 26-02-2020 L
Carlificate Number; 01127534-1 Calibration Due Date: 26-02-2021

Remarks

calibralion faile selon lolerances du fabricant METTLER TOLEDO pour un madel comparabla: AB204
End of Accradited Saction

Tha information belew and any attachments ta this calibration cerfificate are not part of the accradited calibration.

Softwarn Vorsior: 1.73.0.36
Foepeor! Worsiom: 2.13.3

©METTLER TOLEDD

This is an criginal documem and may nol be parinlly reproduced wishoul
wiithen parmission of ®a sauing calibration lboratory,
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Calibration Cartificata ID

il o N METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Usa

Stated Is the expanded uncenainty with k=2 in use. The formula shall be used for the estimation of the uncenainty under considaeration of
the arors of indication. The value R reprasents tha net load indication in the unit of measure of the devica,

Temperature coefficient for the evaluation of the measurement uncartainty in use: 3.0-108 K

Temparatura range on site for the evaluation of (he measurement uncerainly in use: A K

Linsarization of Uncanainty Equation

Ranga

As Found

Uy=016mg+ 00148 mglg - R

e M= DG g S 0LOFAE G B

To aptimize the stability of the linearization, basides of the zero load only Increasing measurement points with a test load of 5% of the
mieasurenent range or langer are taken for the calculation of the linear equation,

Absolute and Ralative Measurement Uncertainty in Usa for Various Net Indications (Examples)

As Found
 o200g oi6mg | 0.078% ~ 0.16mg 00Tt
21000 __ ot9mg _oomt% 0.18mg 0.0004%
21.0000 g 0.47 mg 0.0023% 0.33 mg 0.0016%
210,0000 g | 33mg 0.0016% 1.8mp 0.000879%
A (S — —
5 i £
¢ i
g g -
i i
= i
ol ] 10 1080 1000
Weighing Range [%) Feoamag |p]
i ke O ARk
Softwats Version: 171035 © METTLER TOLEDO Page 4 of 4
Riper Vo 2.13.3

Thia Is an original docamant and may nod bo parally rprodissed without tha

writhen permission of the kssuing calibralion laboratory,



Attachment o Calliration Certificate: METTLER TOLEDO Service

CANMZE-205-0127T21-ACC-USL

Cusfon Toleranca Assessment

Custom Tolerance Assessment

Azsessment done without considering measurament uncartainly,
One or more of the measurements from the attached calibration certificate were assessed against customer-defined tolarancas,

As Found As Left
Overall X v

Repeatability

Eccentricity

X 8 L
L S A

Error of Indication

Measurement Results

Repeatability
Tost Load: 100 g
TN, 100.00089 | |  1000003g 2 |
2 100.0007 g | 10000049
3 100.0007 g | [ 1&0.0%?_9_- )
4 100.0008 gl _iﬂﬁt}ﬂm
q 5 ) 00,0007 g 1000004 g
6 | 10000089 100.00039
8.3 _100.0007 g _Jjoouasg
. 100.0008 9 __100.00029
g 100.0006 g 1 1!]4).60'!4_9__ _
10 1000007 g |  100.0004 g
et 0.00007 g 0.00007 g
Tolerance | 0.00010g 0.000109 ./ |
Softearn Vorsion: 1.23.038 DO METTLER TOLEDO Page 1 of 2
Raport Vorsion: 2.13.3 This 8 am oniginal desursent and may nol be pariasly mproduced silhou the

wiillen pormission of the kiung calibration labormigry,



Atachmento Galtration Ceifcat: METTLER TOLEDO Service

CADM23-205-012721-ACC-USL

Custom Tolerance Assassmant

Eccantricity

Test Load: 100 g
Position As Found As Laft

Indication Error of Indication Tolerance

Refefence Value

1 0.0000 g 0.0000 g 0.0000 g v
2 500000 g _ 50.0003g _ Doogzg | _ Dooo3g W)
8| 10000009 | 100000Bg | 000089 _oowsg K|
| 4 | 15000009 2| 15000089 0.0003 g __booodg v|
5] 20000019 | 20000009 | @ 000089 . bomzg v

Rafefenca Value Indication | Emor of Indication

.| . ;Dooohe I._ L Soowa w0y | G00Mg o

2 50,0000 g | Soobotg | 2 0000ig i 000039 v

8 | 10000009 | 100.0002g 000029 | 0008y

4 10,0000 g | 1s0.00009 0.0000 g ~ 0.0009g v

5| aooootg | 1ssossg | -0o002g oot v
Sofware Worsion: 123026 © METTLER TOLEDO Page 2 of 2
Regorn Yerslon: 2,133 This i= an seiginal documand and may fol be padially repreduced waksul (he

writlen peamizsion cf the issuing calibrabion kaboratary,
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CERTIFICAT D'ETALONNAGE # 13437

Date d'étalonnage : 2020-12-22
Date d'émission du certificat - 2020-12-23

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

Etalonnage d'un
Diébitmetre 4 déplacement positif Shinigawa DCSDa-2C S/N : S8020

CONFORMITE AU PROGRAMME DE QUALITE

Tous les étalonnages sont effectués conformément au manuel d'assurance qualité de Polycontrols qui est conforme & la
nomme ISO/IEC 17025: 2017, 4 la norme 1SO 9001 — 2015 ainsi qu'i toutes autres exigences de qualité définies dans la
description d'achat des clients. Les résultats ne sont valides que pour 'objet soumis a I"essai ou & I’étalonnage. Si
applicable, la régle de décision est décrite au certificat,

TRACABILITE

La tracabilité des étalons de débit au Naticnal Institute of Standards and Technology, NIST, est maintenue par les
laboratoires de Fluke Corporation de Phoenix, Arizona et est conforme aux normes ISOVIEC 17025, ANSI/NCSL
£540-1-1994, 150-10012-1, MIL-STD 456624,

Le Service d'évaluation des laboratoires d'étalonnage (CLAS) du Conseil national de recherches du Canada (CNRC) a
évalué et certifié la capacité d'étalonnage du laboratoire et la tragabilité au Systéme intemational d'unités (51) ou & des
¢talons acceptables selon le CLAS. Le présent certificat d'étalonnage est délivré conformément aux conditions de
certification du CLAS et aux conditions d'accréditation du Conseil canadien des nonmes (CCN). Le CLAS et le CCN ne
garantissent pas l'exactitude des étalonnages individuels effectués par les laboratoires accrédités,

APTITUDE EN MATIERE DE MESURE ET D'ETALONNAGE - CMC

Les rendements métrologiques d’étalonnage ont une incertitude de +0.2% de la lecture pour les mesures entre 5 SCCM
a 10 SLPM, £0.3% de la lecture pour les mesures entre 10 SLPM & 30 SLPM, +£0.2% de la lecture pour les mesures
entre 30 SLPM 4 3000 SLPM, +0.3% de la lecture pour les mesures supéricures 4 3000 SLPM jusqu'a 6000 SLPM et
+0).5% pour les mesures inféricures 8 5 SCCM jusqu'a concurrence de | SCCM, équivalent air ou azote. Les incertitudes
exprimées sont élargies avec un facteur d'élargissement k = 2, et ce, pour un niveau de confiance d’environ 95 %, dans
I"hypothése d’une distribution normale incluant la résolution de I'instrument. Le rapport d'incertitude des essais (RIE)
de cet étalonnage respecte un ratio de 4:1 & moins d'indication contraire.

SOMMAIRE DES CONDITIONS DE L’ INSTRUMENT EN TEST

Conditions initiales  En bon état

Travail Effectusé Ftalonnage de linstrument.

Résultats Lectures initiales dans/hors tolérances-conditionnel avec K facteur de 1.02
Lectures finales dans les tolérances sans K facteur

ﬁgu ues- rj Fréquence d'étalonnage aux 12 mois
rd x L = _,-‘?
s —g —DC‘- g i ////f/é’é—k

Bemard Poirier Respfonsable du laboratoire
Mérrologiste

L2012 Polycontrols = Le présent document ne peut étre reproduit, sinon en entier, que par | approbation écrile des laboratoires
d'étalonnage de la compagnie Polycontrols ine. 3650 boul. Matte (Local A-1), Brossard (Québec), Canada, 14Y 222
Tel: (450) 444-3600 Fax: (4503 444-1088  www.polycontrols,com
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NC-CAIC L
INTEGRATION « CALIBRATION + INSTAUMENTATION {:ml.asnm: I':ﬁ-ﬁﬁ ™
Certificat d'étalonnage # 13437
Numéro de série: 58020 Station de mesure; 3
Date d'étalonnage: 2020-12-22 Procédure: POS-CAL-005
[dentification de l'instrument: EM 318 Régle de décision: Méthode #3
Instrument de mesure de référence utilisé pour I'étalonnage initial
Description Modéle # Série Tracabilité Date dil
Fluke molbloc 30 slpm JE4-VCR-V-Q 2403 1500285594 2021-06-10
Fluke molbox| Molbox 1 135 1500285062 2021-06-08
RETD Mist M22 2208102 2020003043 2021-04-23
Module 44.5 PSI avec Baro 163671 Module 30 60659 2020003156 2021-04-28
Spécifications initiales de I'appareil Condition d'étalonnage
Gaz Adr Gaz Air
Température d'opération Température ambiante 20°C
Pression a l'entrée Pression ambiante 1000.67 mbar
Pression 4 la sortie Orientation
Température de référence Elastomére
Pression de référence Valve
Etendue d'échelle 10-2000 ALH
Signaux Entrée/Sortie -
Alimentation
Tolérance +£2 %01,
Lectures initiales
Déhit Instrument Valeurs mesurées Référence Erreur Tolérance | Incertitude
du test en lest Pression  Température Référence calculée caleulée acceptable k=12 TUR
ALH L PSIA “C L. L L L L
402.2104 68,1309 14.5217 20,09 66.3221 fif, BE4G 1.2460 1.3377 02216 =4
T01.6001 1191870 14.5233 20.03 115.6677 116.6124 2.5746 23322 0.3863 =i
1580. 7486 268.4946 14.5355 19.98 2613017 26316497 5.3249 52634 0.8718 =4

Page 2 of 5




POLYCONTROLS

INTEGRATION » CALIBRATION » INSTRUMENTATION

Certificat d'étalonnage # 13437

Numéro de série: SE020 Station de mesure: 3
[ate d'¢lalonnage: 2020-12-22 Procédure: POS-CAL-005
Identification de l'instrument: EM 318 Régle de décision: Méthode #3

Résultats initiaux

2.5 1 :  I— n d TG

o8 1 1 | : 1 U | E— f— I {1 (R V] | | ——

1.5-
1 .
05
0
-05
-1
15

Erreur (%)

- [N SRR S : e ==

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2 000 2 100
Débit de l'instrument en test [ALH)

Voir l'annexe pour la régle de décision
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POLYCONTROLS

INTEGRAATION « CALIBRATION +« INSTRUMEMNTATION

Certificat d'étalonnage # 13437

Station de mesure: 3
Procédure: POS-CAL-005
Régle de décision; Méthode #3

MNuméro de série: SR020
Date d'étalonnage: 2020-12-22
ldentification de l'instrument: EM 318

Instrument de mesure de référence utilisé pour I'étalonnage final

Description Muodéle # Série Tragabilité Date dil
Fluke molbloc 30 slpm IE4-VCR-V-0) 2403 1500285594 2021-06-10
Fluke molbox 1 Molbox 1 755 15300285062 2021-06-09
RTD Mist M22 2208102 2020003043 2021-04-23
Module 44.5 PSI avec Baro 163671 Module 30 160659 2020003156 2021-04-28
Spécifications finales de 'appareil Condition d'étalonnage
Giaz Air Gaz Adr
Température d'opération Température ambiante 20°C
Pression a l'entrée Pression ambiante 1000.6 mbar
Pression a la sortie Orientation
Température de référence Elastomére
Pression de référence Valve
Etendue d'échelle 10-2000 ALH
Signaux Entrée/Sortic -
Alimentation
Tolérance +2 %0.R.
Lectures finales
Débit Instrument Valeurs mesurées Référence Erreur Tolérance | Incertitude
du test en test Pression  Température Référence calculée calculée acceptable k=2 TUR
ALH L PSIA i - L L L L L

402.2166 66.7950 14.5217 20.04 66,3221 66,8857 0,0807 1.3377 0.2216 =i

T01.6108 116.8500 14.5233 20.03 115.6677 1 16.6139 0.2361 23323 0.3863 =i

1580.7591 263.2300 14.5355 19.98 261.3017 2631716 0.0584 52634 08718 >4

),
7
A
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Certificat d'étalonnage # 13437

Numéro de série: S8020 Station de mesure: 3
Date d'étalonnage: 2020-12-22 Procédure: POS-CAL-D0S
Identification de l'instrument: EM 318 Régle de décision: Méthode #3

Résultats finaux

Erreur (%)
=
=

=1

-2-§= ! T EZlir o= 2l (i L 1w AL b 1 L = — e b a3

-3 J 1 1 { _:

-4

0 100 200 300 400 500 600 700 800 900 10001100 1200 1300 1400 1500 1600 1700 1800 1900 2 000 2 100
Débit de l'instrument en test (ALH)

Voir l'annexe pour la régle de décision
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INTEGRATION - CALIBRATEION » INSTRUMENTATION

Annexe pour la régle de décision

Méthode 3 Statut de Conformité Non-binaire avec Bande de Garde en considérant Iincertitude de
la mesure directement

Cette méthode tient compte d'une bande de garde pour définir I'intervalle acceptable et de rejet. La limite acceptable du
résultat de la mesure est calculée selon la méthade mathématigue suivante AL = TL—w et de rejet RL = TL + w, dont w = rU,
Le multiple r de I'incertitude combiné élargie U peut étre défini selon la table 1 section 5.2 du document ILAC G8 ; 2019,
L'incertitude de la mesure U est une incertitude combinée élargie ayant un niveau de confiance de 95% [k = 2). La régle de
conformité non-binaire avec bande de garde est définie lorsqu'il y a quatre choix sur le statut de I'essal : dans la tolérance,
acceptation conditionnelle, rejet conditionnel, et hors tolérance.

Les conformités de I'essai sont définies telles que :

Intervalle J—U @ 95%
de Rﬁjﬂt ®  Pésultats
idad MEsures

—-l-T-------———.—---&u_———----- Limite de la

o T tolérance
s
I w T 1 = = Thst débit
lnl.;nu_.l.ltdill. - Limite
Intervalle | Accaptable
Acceptable (ALY
= = Limite de
Cas 1 Cas 2 Cas 3 Cas 4 Rejet [RL)
— — 1L e —_— — — — . R S — L - - . - -

Explication de la régle Non-Bingire avee Bande de Garde

Cas 1 —Inférieur i la limite acceptable AL, Statut : Dans les tolérances (In tolerance).
* Llerésultat de la mesure est a Fintérieur de I'intervalle acceptable. Cependant, I'estimation du risque en
assumant la probabilité d'une distribution normale d'étre & I'extérieur de la limite de la tolérance est
< 2.5%. Uincertitude de |'essai est directement prise en considération. Couleur verte.
Cas 2 — Inférieur & la limite de la tolérance TL, supérieur & la limite acceptable AL, Statut : Dans les tolérances-Conditionnel,
*  Lerésultat de la mesure est a I'extérieur de I'intervalle acceptable mais inférieur 4 la limite de la
tolérance. Cependant, la valeur observée est située dans la bande de garde w = TL-AL et le statut du
résultat est conditionnel & I"évaluation du risque du client. Uincertitude de la mesure est directement
prise en considération. Couleur
Cas 3 - Superieur a la limite de la tolérance, inférieur & RL, Statut : Hors tolérance-Conditionnel.
®  Lerésultat de la mesure est supérieur a la limite de |a tolérance mais a I'extérieur de I'intervalle de rejet.
Cependant, la valeur observée est située dans la bande de garde w = TL-RL et le statut du résultat est
conditionnel a I'évaluation du risque du client. L'incertitude de la mesure est directement prise en
considération. Couleur
Cas 4 = Supéricur o la limite de rejet AL, Statut : Hors-tolérance (Out of tolerance).
* Llerésultat de la mesure est a I'intérieur de I'intervalle de rejet. L'incertitude de I'essal est directement
prise en considération. Couleur rouge.

£2020 Polycontrols — Lo présent dacument ne peut Stre reproduit, sinen en entier, que par "approbation écrite des laboratoires " étalonnages de la
compagnie Polycentrols inc. 3650 boul. Matte (Local A-1), Brossard (Québes), Canada, JaY 222
Tel : (450) 444-3600 Fax : {450} 444-1088 www.polycontrols.com

Annexe Page 1 de 1
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CERTIFICAT D'ETALONNAGE # 13439

Date d’étalonnage : 2020-12-22
Date d'émission du certificat : 2020-12-23

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

Etalonnage d'un
Shinigawa DCDa-2e S/N : 23544

CONFORMITE AU PROGRAMME DE QUALITE

Tous les étalonnages sont effectués conformément au manuel d'assurance qualité de Polycontrols qui est conforme & la
nomme ISOVIEC 17025: 2017, 4 la norme [SO 9001 - 2013 ainsi qu'i toutes autres exigences de qualité définies dans la
description d'achat des clients. Les résultats ne sont valides que pour |'objet soumis & 'essai ou a "étalonnage. Si
applicable, la régle de décision est décrite au certificat,

TRACABILITE

La tragabilité des étalons de débit au National Institute of Standards and Technology, NIST, est maintenue par les
laboratoires de Fluke Corporation de Phoenix, Arizona et est conforme aux normes [SQVIEC 17025, ANSINCSL
2540-1-1994, 1SO-10012-1, MIL-STD 45662 A,

Le Service d'évaluation des laboratoires d'étalonnage (CLAS) du Conseil national de recherches du Canada (CNRC) a
évalué et certifié la capacité d'élalonnage du laboratoire et la tragabilité au Systéme intemational d'unités (51) ou i des
étalons acceptables selon le CLAS. Le présent certificat d'étalonnage est délivré conformément aux conditions de
certification du CLAS et aux conditions d'accréditation du Conseil canadien des normes (CCN). Le CLAS et le CCN ne
garantissent pas 'exactitude des étalonnages individuels effectués par les laboratoires accrédités,

APTITUDE EN MATIERE DE MESURE ET D'ETALONNAGE - CMC

Les rendements métrologiques d'étalonnage ont une incertitude de £0.2% de la lecture pour les mesures entre 5§ SCCM
i 10 SLPM, £0.3% de la lecture pour les mesures entre |0 SLPM & 30 SLPM, £0.2% de la lecture pour les mesurcs
entre 30 SLPM a 3000 SLPM, 40.3% de la lecture pour les mesures supéricures a 3000 SLPM jusqu'a 6000 SLPM et
40).5% pour les mesures inférieures & 5 SCCM jusqu'a concurrence de 1 SCCM, équivalent air ou azote. Les incertitudes
exprimées sont élargies avec un facteur d'élargissement k = 2, et ce, pour un niveau de confiance d’environ 95 %, dans
I"hypothése d’une distribution normale incluant la résolution de I"instrument. Le rapport d'incertitude des essais (RIE})
de cet étalonnage respecte un ratio de 4:1 & moins d'indication contraire,

SOMMAIRE DES CONDITIONS DE L’ INSTRUMENT EN TEST

Conditions initiales  En bon élat

Travail Effectué Etalonnage de l'instrument
Résultats Lectures intiales dans‘hors tolérances-conditionnel

Lectures finales dans les tolérances avee un K facteur de 0,98
Remarqu Fréquence d'étalonnage aux 12 mois

/,-"’._) f - - / _:..-———-..___‘_\_\_
W\ Youuer |
"Hermard Poirier

Métrologiste

©2012 Polycontrols = Lo présent document ne peat Stre reproduit, sinon en enticr, que par I approbation éerite des laboratoires
d'étalonnage de la compagnic Polycontrols ine. 3650 boul. Matte (Local A-1), Brossard (Québee), Canada, J4Y 242
Tel: (4500 444-3600  Fax: (450} 444-1088  warw.polycontrals.com
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INTEGRAATION » CALIBRATION « INSTRUMENTATION E’f’“ﬁf?ﬁ *"’iﬁm ™
Certificat d'étalonnage # 13439
Numéro de série: 23544 Station de mesure; 3
Date d'étalonnage: 2020-12-22 Procédure: POS-CAL-005
Identification de l'instrument: EM-178 Régle de décision: Méthode #3
Instrument de mesure de référence utilisé pour I'étalonnage initial
Deseription Modéle # Série Tracabilité Date dii
Fluke molbloc 30 slpm IE4-VCR-V-[) 24003 1500285504 2021-06-10
Fluke molbox] Molbox] 755 1500285062 2021 -06-09
BETD Mist M22 2208102 2020003043 2021-04-23
Module 44.5 P51 avec Baro 163671 Module 30 160659 2020003156 2021-04-28
Spécifications initiales de 'appareil Condition d'étalonnage
Gaz Air Gaz Adr
Température d'opération Température ambiante 20.5°C
Pression a P'entrée Pression ambiante 1001.8% mbar
Pression 4 la sortie Orientation Horizontale
Température de référence Elastomére Viton
Pression de référence Valve
Etendue d'échelle 10-2000 ALH
Signaux Entrée/Sortie -
Alimentation
Tolérance +2 %O0R.
Lectures initiales
Débit Instrument Valeurs mesurées Référence Erreur “Tolérance | Incertitude
du test en test Pression  Température Référence calculée calculée acceptable k=2 TUR
ALH L PslA o L L L L L
409.8377 69,1750 14.5381 20,38 67.7339 68,2997 0.B753 1.3660 0.2264 =4
T06.3275 119.7100 14.5430 20.40 1166794 117.6206 2.0894 23524 0.3898 >
15736968 2669000 14.5563 20.40 2598304 261.6044 5.2056 5.2339 0.8674 =d)

Page 2 of 5
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Certificat d'étalonnage # 13439

Numéro de série: 23544 Station de mesure: 3
Date d'é¢talonnage: 2020-12-22 Procédure: POS-CAL-005
Identification de l'instrument: EM-178 Régle de décision: Méthode #3

Résultats initiaux

Erreur (%)
(]

=3 . - : : L I | 1 = E.
: f | ‘ _ :
e e e e e e e e s = it e e i — |

0 100 200 300 400 500 600 700 800 900 10001100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2 100
Déhit de I'instrument an test (ALH)

Yoir l'annexe pour la régle de décision
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INTEGRATION » CALIBRATIOMN » INSTRAUMEMNTATION ﬂrlnlll'r:uﬂ -
CLAS 2M9-02 o
Certificat d'étalonnage # 13439
MNuméro de série: 23544 Station de mesure: 3
Date d'¢alonnage: 2020-12-22 Procédure: POS-CAL-005
Identification de l'instrument: EM-178 Régle de décision: Méthode #3
Instrument de mesure de référence utilisé pour I'étalonnage final
Description Modéle # Série Tracabilité Date dii
Fluke mn!b!nc_ED slpm IE4-VCR-V-() 2403 1500285504 2021-06-10
Fluke molbox 1 Molbox 1 755 1500285062 2021-06-09
RTI» Mist M22 2208102 2020003043 2021-04-23
Module 44.5 PSI avec Baro 163671 Muodule 30 160659 2020003156 2021-04-28
Spécifications finales de 'appareil Condition d'étalonnage
Gaz Air Gaz Air
Température d'opération Température ambiante 2L2E
Pression a l'entrée Pression ambiante 1002.18 mbar
Pression 4 la sortie Orientation Horizontale
Température de référence Elastomére Witon
Pression de référence Valve
Etendue d'échelle 10-2000 ALH
Signaux Entrée/Sortie -
Alimentation
Tolérance +2 %0 R.
Lectures finales
Débit Instrument Valeurs mesurées Référence Erreur Tolérance | Incertitude
du test en test Pression  Température Référence calculée calculée acceptable k=12 TUR
ALH L PS1A 8C L L L L L

4038407 66,8703 14,5466 21.01 665447 67 =0.3356 1.3441 i =4

6969086 | 15,8066 14,5496 20081 1150861 i6 L3173 23225 i} =4

1573.7245 261.4440 14.5575 20,48 2600681 262 -0.5338 52306 | =4

e 100737
o |
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CLAS 2009-02 WeES
Certificat d'étalonnage # 13439

Numéro de séric: 23544 Station de mesure: 3

Date d'éalonnage: 2020-12-22 Procédure: POS-CAL-005

Identification de l'instrument: EM-178 Régle de décision: Méthode #3

Résultats finaux

a3
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1

e
1

Voir l'annexe pour la régle de décision
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INTEGRATION » CALIBRATION » INSTRUMENTATION

Annexe pour la régle de décision

Méthode 3 Statut de Conformité Non-binaire avec Bande de Garde en considérant Vincertitude de
la mesure directement

Cette méthode tient compte d’une bande de garde pour définir I'intervalle acceptable et de rejet, La limite acceptable du
résultat de |a mesure est calculée selon la méthode mathématique suivante AL = TL - w et de rejet RL = TL + w, dont w = rlJ,
Le multiple r de I'incertitude combiné élargie U peut &tre défini selon la table 1 section 5.2 du document ILAC G8 : 2019,
L'incertitude de la mesure U est une incertitude combinée élargie ayant un niveau de confiance de 95% (k = 2). La régle de
conformité non-binaire avec bande de garde est définie lorsgu'il v a quatre choix sur le statut de |"essai : dans la tolérance,
acceptation conditionnelle, rejet conditionnel, et hors tolérance.

Les conformités de |'essal sont définies telles que :

Intervalle }U @ 95%
de Ragjet ® Résuliats
des mesuras

P L S U S S PSS RIS UM RS —— WD WD O A O O O O O e [ imiite de la
w T tolérance
1

&
w T = = Tastdébit

Toltrame = Limite
Intervalle Mcceptable

Acceptable | (AL)
= = Limite de

Cas 1 Cas 2 Cas 3 Cas 4 fejet (AL)

Explication de la régle Non-Binaive avee Rande de Garde

Cas 1 - Inférieur & lo limite acceptable AL, Statut : Dans les tolérances (In tolerance).
#  Le résultat de la mesure est a 'intérieur de l'intervalle acceptable. Cependant, |'estimation du risque en
assumant |a probabilité d'une distribution normale d'étre & I'extérieur de |a limite de la tolérance est
< 2.5%. L'incertitude de I'essai est directement prise en considération. Couleur verte.
Cas 2 = Inférieur a la limite de la tolérance TL, supérieur & fa limite acceptable Al, Statut : Dans les tolérances-Conditionnel,
e Lerésultat de la mesure est a I'extérieur de l'intervalle acceptable mais inférieur 4 la limite de |a
tolérance. Cependant, la valeur observée est située dans |a bande de garde w = TL-AL et le statut du
résultat est conditionnel a I'évaluation du risgue du client. L'incertitude de la mesure est directement
prise en considération. Couleur
Cas 3 = Supérieur & la limite de (a tolérance, inférieur a KL, Statut : Hors telérance-Conditionnel.
s Le résultat de la mesure est supérieur a la limite de |a tolérance mais a I'extérieur de I'intervalle de rejet,
Cependant, la valeur observée est située dans la bande de garde w = TL-RL et le statut du résultat est
conditionnel a I"évaluation du risque du client. L'incertitude de la mesure est directement prise en
considération. Couleur
Cas 4 = Supérieur o lo limite de refet AL, Statut : Hors-tolérance (Out of tolerance).
o  Lerésultat de la mesure est a l'intérieur de l'intervalle de rejet. L'incertitude de I'essai est directement
prise en considération. Couleur rouge.

©2020 Polycontrols — Le présent document ne peut 8tre reproduit, sinon en entier, gue par "approbation écrite des laboratoires d*étalornages de la
compagnie Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Québec), Canada, JAY 272

Tel : (450} 444-3600 Fax : (450) 444-1088 www . polycontrols.com
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POLYCONTROLS

INTEGRATIOQOMN = CALIBRATION « INSTRUMENTATION

MIC-ChiC
CLAS 2009-02 P

CERTIFICAT D'ETALONNAGE # 13438

Date d'étalonnage : 2020-12-22
Date d'émission du certificat : 2020-12-23

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

Etalonnage d'un
Shinigawa DNCDa-2c S/N : 23543

CONFORMITE AU PROGRAMME DE QUALITE

Tous les dlalonnages sont effectués conformément au manuel d'assurance qualité de Polyeontrols qui est conforme 4 la
nomme [SOVIEC 17025: 2017, 4 la nomme 150 9001 - 2015 ainsi qu'é toutes autres exigences de qualité définies dans la
description d'achat des clients. Les résultats ne sont valides que pour 'objet soumis a essai ou 4 "étalonnage, Si
applicable, la régle de décision est décrite au certificat.

TRACABILITE

La tragabilité des étalons de débit au National Institute of Standards and Technology, NIST, est maintenue par les
laboratoires de Fluke Corporation de Phoenix, Arizona et est conforme aux normes 1SO/AEC 17025, ANSI/NCSL
2540-1-1994, ISO-10012-1, MIL-STD 45662 A.

Le Service d'évaluation des laboratoires d'étalonnage (CLAS) du Conseil national de recherches du Canada (CNRC) a
évalué et certifié la capacité d'éalonnage du laboratoire et la tragabilité au Systéme intemational d'unités (S1) ou a des
étalons acceptables selon le CLAS. Le présent cerlificat d'étalonnage est délivré conformément aux conditions de
certification du CLAS et aux conditions d'accréditation du Conseil canadien des normes (CCN). Le CLAS et le CCN ne
garantissent pas I'exactitude des étalonnages individuels effectués par les laboratoires accrédités.

APTITUDE EN MATIERE DE MESURE ET D'ETALONNAGE - CMC

Les rendements métrologiques d"étalonnage ont une incertitude de £0.2% de la lecture pour les mesures entre 5 SCCM
a 10 SLPM, £0.3% de la lecture pour les mesures entre 10 SLPM 4 30 SLPM, £0.2% de la lecture pour les mesures
entre 30 SLPM 4 3000 SLPM, +0.3% de la lecture pour les mesures supérieures 4 3000 SLPM jusqu'a 6000 SLPM et
+0.5% pour les mesures inférieures 4 5 SCCM jusqu'a concurrence de | SCCM, équivalent air ou azote. Les incertitudes
exprimées sont élargies avec un facteur d’élargissement k = 2, et ce, pour un niveau de confiance d’environ 95 %, dans
I'hypothése d’une distribution normale incluant la résolution de I"instrument. Le rapport d'incertitude des essais (RIE)
de cet Gtalonnage respecte un ratio de 4:1 4 moins d'indication contraire.

SOMMAIRE DES CONDITIONS DE L INSTRUMENT EN TEST

Conditions initiales  En bon état

Travail Effectué E:almmagc de l'instrument

Lectures Initiales = Lectures finales, aucun ajustement
Résultats Lectures finales dans les tolérances
Remarques Fréquence d'étalonnage aux 12 mois

mard Poirier Responsable du laboratomre
Meétralogiste

12012 Polycontrols = Le présent document ne peut &tre reprocluit, sinen en enticr, que par | approbation d¢erite des laboratoires
d'#alonnage de la compagnie Polycontrols inc. 3650 boul. Matte {Local A-1), Brossard {Québec), Canada, MY 222
Tel: (450) 444-3600  Fax: (450) 444- 1088  www.polycontrals.com
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INTEGRATION = CALIBRATION « INSTRUMENTATION

i

(O

YT TrrreEreel Ao DN
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Certificat d'étalonnage # 13438

Numéro de série; 23543 Station de mesure: 3
Date d'étalonnage: 2020-12-22 Procédure: POS-CAL-005
Identification de l'instrument: EM-179 Régle de décision; Méthode #3

Instrument de mesure de référence utilisé pour I'étalonnage final

Deseription Modéle # Série Tracabilité Date dii
Fluke molbloc_ 30 slpm IE4-VCR-V-() 2403 1500285504 2021-06-10
Fluke molbox 1 Molbox1 755 1500285062 2021-06-09
RTD Mast M22 2208102 2020003043 2021-04-23
Module 44.5 P51 avec Baro 163671 Module 30 160659 2020003156 2021-04-28
Spécifications finales de I'appareil Condition d'étalonnage
(raz Air Gaz Aar
Température d'opération Température ambiante 20.5 °C
Pression a l'entrée Pression ambiante 1001.04 mbar
Pression 4 la sortie Orientation Horizontale
Température de référence Elastomére Viton
Pression de référence Valve
Etendue d'échelle 10-2000 ALH
Signaux Entrée/Sortie -
Alhmentation
Tolérance +2 %0.R.
Lectures finales
Débit Instrument Valeurs mesurées Référence Erreur Tolérance | Incertitude
du test en test Pression  Température Référence calculée calculée acceptable k=2 TUR
MALH L PSlA i L L L L L
406, 2081 68,3650 14,5370 20,32 67.0974 67.6478 07172 1.3530 0.2242 =4
7359483 124.0750 14,5375 2026 121.7199 122.6911 1.3839 24538 0.4066 =d
1572.2745 2642100 14,5401 20.55 259.4897 261.7685 2.4415 5.2354 0.8678 =4

"
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CLAS 20090 ey

Certificat d'étalonnage # 13438

Muméro de série: 23543 Station de mesure; 3
Date d®alonnage: 2020-12-22 Procédure:; POS-CAL-0H0S5
Identification de l'instrument: EM-179 Reégle de décision: Méthode #3
Résultats finaux
4 .
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Yoir 'annexe pour la régle de décision
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POLYCONTROLS

INTEGRATION « CALIBRATION » INSTRAUMEMNTATION

Annexe pour la régle de décision

Méthode 3 Statut de Conformité Nen-binaire avec Bande de Garde en considérant 'incertitude de
la mesure directement

Cette méthode tient compte d’une bande de garde pour définir I'intervalle acceptable et de rejet, La limite acceptable du
résultat de la mesure est calculée selon la méthode mathématigue suivante AL = TL—=w et de rejet RL = TL + w, dont w = rUJ,
Le multiple r de I'incertitude combiné élargie U peut &tre défini selon la table 1 section 5.2 du document ILAC G8 : 2019,
L'incertitude de la mesure U est une incertitude combinée élargie ayant un niveau de confiance de 95% (k = 2). La régle de
conformité non-binaire avec bande de garde est définie lorsqu'il v a quatre choix sur le statut de 'essai : dans la tolérance,
acceptation conditionnelle, rejet conditionnel, et hors tolérance.

Les conformités de |'essai sont définies telles que :

Intervalle }U @ 95%
de Rajet ®  Résultats

des mesures

- - - - — - O WD A O O e | imnite da I8
w tolérance

3 l
: H i = = Tast débit

= Limilte
Intervalle Acceptable

Acceptable (aL)

— = Limite de

Cas 1 Cas 2 Cas 3 Cas 4 Rejet [RAL)

Explivativn de la régle Non-Binaire avee Rande de Garde

Cas 1 — Inférieur @ la limite occeptable AL, Statut : Dans les tolérances (In tolerance).
s Le résultat de la mesure est a I'intérieur de I'intervalle acceptable. Cependant, 'estimation du risque en
assumant la probabilité d'une distribution normale d'étre a 'extérieur de la limite de la tolérance est
< 2.5%. Lincertitude de 'essai est directement prise en considération. Couleur verte.
Cas 2 — Inférieur & la limite de la tolérance TL, supérieur & la limite acceptable AL, Statut : Dans les tolérances-Conditionnel,
o Le résultat de la mesure est a l'extérieur de l'intervalle acceptable mais inférieur a la limite de la
tolérance. Cependant, la valeur observée est située dans la bande de garde w = TL-AL et |e statut du
résultat est conditionnel a I"évaluation du risgue du client. L'incertitude de la mesure est directement
prise en considération. Couleur
Cas 3= Supérieur o la limite de la tolérance, inférieur a AL, Statut : Hors tolérance-Conditionnel.
*  Le résultat de la mesure est supérieur & la limite de la tolérance mais & I'extérieur de I'intervalle de rejet.
Cependant, la valeur observée est située dans la bande de garde w = TL-RL et le statut du résultat est
conditionnel a I"évaluation du risque du client. L'incertitude de la mesure est directement prise en
considération. Couleur
Cas 4 = Supcérieur d o limite de refet L, Statut ; Hors-tolérance (Out of tolerance).
*  Le résultat de la mesure est a l'intérieur de l'intervalle de rejet. L'incertitude de I'essai est directement
prise en considération. Couleur rouge.

2020 Polycontrols — Le présent document ne peut &tre reproduit, sinon en entier, que par I"approbation derite des laboratoires d étalonnages de la
compagnie Polycontrols inc. 3650 boul. Matte {Local A-1), Brossard (Québec), Canada, )4Y 222
Tel : (450) 444-3600 Fax : (450) 444-1088 www polycontrols com
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80 rue de la montagne

Instrumentation Py
Saint-Laurent.. L WA
Acerddité 1SO 17025 M | Email instst-laurent@videotron ca
CLAS 2010-02

CERTIFICAT D'ETALONNAGE

No. Certlﬁcat CE-EM-015 09/03/20

ﬁumpagnla: Services Polytests Inc ; % Procédure de service: 4INS101
Adrasse: 695 B rue Gaudette Précision requise: +=2°C
St-Jean-sur-Richelieu, Québes, J3B 757 Fréquence d'étalonnage: (jours)| 365
| AT __ SPECIFICATIONDELINSTRUMENT
Typu d ilﬁtﬂ.lmlllt Enregistmur Type dentrée: Temp
Manufacturier: Kaithley Type de sortie: Digitale
No. Model: 7700 Type de mesure: Température
No. Séria: 1213648 Gamme: Divers
. Emplacement: N Mo. Machine: MLA,
Etalon Utilisé: Fluke 744 No. du certificat d'étalonnage: | 2019007064
No. Série: 8139009 Derniére date d'étalonnage: | 18-Oct-19
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-Oct-20
Commantaire:

\I’al&ur aprés | Incertitude

Source Donnée Actuelle Déviation | Etalon nap?; Elargie Gammmitaire
-180.0 *C -190.0 °C -189.2°C 08°C -189.2*C 1.0°C Input#i Typek
00°C 00°C a0°C a.0°C 0.0°C 1.0°C Input#1 Typek
750.0 °C 750.0 °C 749.9°C 01°C 749.9°C 1.0°C Inputi#1 TypeK
100.0°C 100.0°C 100.1 °C +0.1°C 1001 °C 1.0°C Inputiz Typek
100.0 °C 100.0 °C 100.6 °C +0.6°C 1006 °C 1.0°C Input#d Typek
100.0 °C 100.0 *C 101.0°C +1.0°C 101.0°C 1.0°C Input#s4 Typek
100.0*C 100.0 *C 101.5°C +1.5°C 1M.5°C 1.0°C Input#STypalk
100.0 *C 100.0 °C 101.5°C +1.5°G 101.5°C 1.0*C InputdsTypak
100.0 °C 100.0 *C 101.8°C +1.8°C 101.8°C 1.0 °C Inputi7 Typek
100.0*C 100.0°C 101.5°G +1.5°C 101.6°C 1.0C Input#8Typek
100.0°C 100.0°C 10.5°C +1.5°C 101.5°C 1.0°C Input#aTypak
100.0 °C 100.0 *C 101.2 *C +1.2°C 101.2°C 1.0°C Input#10Typel
100.0 °C 100.0 °C 101.0°C +1.0°C 101.0°C 1.0%C Input#i1Typed
100.0°C 100.0 °C 100.8°C +0.8 °C 100.8 °C 1.0°C Inputi# 2Typed
100.0°C 100.0°C 100.7 *C +0.7°C 100.7 °C 105 Input#i3 Typed
100.0 °C 100.0°C 100.6 °C +}.5*C 100.6 *C 1.0°%C Input#14Typel
100.0 °C 100.0°C 100.5 °C +0.5°C 100.5°C 1.0°C Inpu#15 Typel
100.0 °C 100.0 *C 100.3 °C +.3°C 100.3°C 1.0°C Input#16Typed
100.0*C 100.0 °C 100.4 °C +0.4 °C 1004 °C 1.0*C Input#l1 7 Typed
100.0°C 100.0 °C 100.3°C +0.3°C 100.3°C 1.0°C Inputi#18Typel
100.0°C 100.0 *C 100.4 °C +0.4 *C 100.4 °C 1.0°C Input#19Typel
100.0*C 100.0*C 1[H13£:' +0.3"C 100.3 °C 1.0°C Imput#20Type.

12.000 mA, 12.000 mA 12.000 mA 0.000 mA, 12.000 ma 1.00 mA Inpuk#2q

12.000 mA 12.000 mA 12.000 mA 0.000 ma, 12.000 mA 1.00 mA Inpuk@22

Conditions Environnementales: Température: 20°C Humidité; 23 %RH

SF02104
Lo drolt Faulper du privent corifical apparient & Inst. S1-Laniner Inc ot doit #ire repeodusl inkigralemand, & maoins dune auborisaton dcrte de insl. StLaurent Inc. Paga 1 dé 2




:%: Instrumentation
Saint-Laurent..

Accredité 1SO 17025 AIC-ChIC

sprass o nann]
CLAS 2010-02

CERTIFICAT D’ ETALONNAGE

Nao. Certlf'cat CE EM- I]‘]E DEJESJECI

B0 rwe de la montagne

5i-Joseph du lac

{Québec), JOM 1M0

TEI: (450) 473-5165

Fax: (450) 473-5207

Email: inst st-lurent@videation ca

Gummgni&: Sﬂr'uims Puhrtasts Inc :

Procédure de service:

4IN9101

Adresse: 695 B rue Gaudette

Précision requise:

#-2°C

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

Fréquence o’ étalnnnagu Uuurs} 365

ija- d'mntmmant Enregisireur Typn d nntréa. Temp
Manufacturier: Keithlay Type de sortie: Digitale

No. Model: 7700 Type de mesure: Température
No. Série: 1213648 Gamme: Divers
Emplacement: A, Mo. Machine: MLA.

Type d'Etalonnage:  Test avec EM-147

beificationn dlabin. par

Date d‘l’;‘talonnagn 8 Mars 2020
Date du prochain Etnlnmage: 9 Mars 2021

b labeiquand, Lo sy wllldt =1
immmwm“ummmm

Conforme:

————
el conforema BUE DogEness di b pevs 150 11025 o i

Date d'émission du certificat: g Mars 2020

Mon Conforme:

Le Sarvice dévndualion des laboralolres d'élalonnage (CLAS) du Conssil national da

recherches du Canada (CHNRC) & évalud at cortifid In capacité d'dalonnage du laboratcire ot

Ia bragabilivh au Systéma intermational d'wnibés (SI) ou & des dtalons acceptables selon la
CLAS, Le présent cerlificnt détalonnage est délivrd conformément sux conditions de
carlificalion tu CLAS &t aux cendilions d'accréditation du Consell canadien des nomes
{CEM). Mumdro d'accréditation du COMN: # 668, La CLAS ol la CCM ne garantissent pas
l'exaciitude des dtalonnages individusls effecteds par les laboralolres accrédilds.

|

"~ Martin Langlais - Technicion

SttvS 29

SF09101

L ceoil danrieur du présent certifical apparfent & Inst. St-Lourant Ing et doll dire repeoduil inbhgealemand, & moins duno outorisaiion éorith de Inst. ShLourent Inc. Page 2 da 2



80 rua de la monlagne
St-Joseph du lac
(Québas), JON 1MD
Tél: (450) 4738169

Fan: (450) 4735207
Email; inst at-lauramt@videctron.ca

Instrumentation

Saint.Laurent..

Accrédite 1ISO 17025

T

Mo .Certificat;

I
E

Lin
Aerbmd GEH_ |

W BE8

AC-ChC
T
GLAS 2010-0F

CERTIFICAT D'ETALONNAGE

CE-EM-154 09/03/20

Services Polytests Inc

Compagnie: mddur& de service: 4INS101
Adresse: 695 B rue Gaudette Précision requise: +-2°C
St-Jean-sur-Richelieu, Québec, J3B 757 Fréquence d'étalonnage: (jours)| 365

[LEE

= L'INSTRUMENT
E LINSTRUMENT

e NV Sl &

=1

Type d'instrument: | Enregistreur Type d'entrée: Temp
Manufacturier: Keithlay Type de sortie: Digitale

MNo. Model: 7700 Type de mesure: Température
Mo. Série: 1306774 Gamme: Divers
ﬂlacement: M/A No. Machine: M.A.

®

FE=iw g TN A

el 5

Etalon Utilisé: Fluke 744 No. du certificat d'étalonnage: | 2019007064
Mo, Série: 8139009 Derniéra date d'étalonnage: | 18-Oct-19
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-Oct-20
Commentaire:

Entria Va Valeur Valour a Incertitude
Source Daﬁh;'ll:; Actuelle Déviation Etalon “2;: “arglu Commsntiaive
-17.000mV| -17.000 mV| -17.016 mV Q06mvV] -17.016 mv| 0.1 mv Input#i
0.000 my 0.000 mv 0037 mv| +0.037 mV 0.037 m\V/ 0.1 mv Inpuit#t
20.000 mV 20.000 mV 19.940 mv/ -0.060 m\f 19.840 m\/ 0.1 mv Inputi#i
30.000 mv/ 30.000 my 29.931 mv -0.069 m\/ 28931 mv 0.1 mv Input#2
Inputi#3 Non-Conforme
5.000V.DC.| S.000V.DC| 4.9%9VDC.| -0001V.DC.| 4999V.DC| 0.1V.DC Inputid
30.000 mv 30.000 my 29,990 my -0.010 m\ 28.980 my 0.1 mv INput#s
30.000mV]  30.000mV] 29991 mV| +0.009mV] 29.991 mv 0.1 mv Input#s
100.00 Ohms| 100.00 Ohms| 99.88 Ohms| -0.02 Ohms| 9998 Ohms| 1.0 Ohms Input#7
100.00 Ohms | 100.00 Ohms| 9999 Ohms| -0.01 Ohms| 99.99 Ohms 1.0 Ohms Inputis
100.00 Ohms| 100.00 Ohms|] 99.99 Ohms| -0.01 Ohms| 9999 Ohms| 1.0 Ohms Input#s
100.00 Chms| 100,00 Ohms| 9998 Ohms| -0.01 Ohms| 9998 Ohms 1.0 Ohms Input#10
100.0 *C 100.0 *C 100.5°C +.5°C 100.5°C 1.0°C Input#1 1 TypeT
100.0 °C 100.0 *C 100.4 °C +0.4 *C 100.4 °C 1.0°C Input#1 2TypaT
100.0 *C 100.0 *C 100.0 *C 0.0*C 100.0°C 10°C Input#13 Typel
100.0 *C 100.0 *C 100.2 °C +0.2°C 100.2 °C 1.0°C Input#14Typed
100.0 °C 100.0 °C 100.4 °C +0.4°C 100.4 °C 1.0°C Input#is Typed
100.0 *C 100.0 °C 100.0 °C 0.0°C 100.0°C 1.0°C Input#16Type)
100.00 Ohms| 100,00 Ohms| 99.98 Ohms| -0.01 Ohms| 9999 Ohms| 1.0 Ohms Input#17
100.00 Ohms| 100.00 Ohms| 100.01 Chms| +0.01 Ohms | 100.01 Ohms 1.0 Chms Input#18
100.00 Ohmg| 100.00 Ohms | 100.02 Chms] +0.02 Ohms | 100.02 Ohms 1.0 Ohms Input#19
100.00 Ohms| 10000 Ohms | 100.01 Ohms] +0.01 Ohms | 100.01 Ohms 1.0 Ohms Inputi20
12.000 mA 12000mA] 12,000 mA 0000 ma|  12.000 mA 1.00 mA Input#21
12.000 mA 12.000 ma 12.000 mA 0.000 mA 12.000 mA 1.00 ma, Input#22
Conditions Environnementales: Températura: 20 °C Humidité: 23 %RH
SF02101
Le cdrodl anitur du prisend comifckl appartient & Inst S&Lawond inc ol doil éue reproduil intigrasemont, & moins duna sulchsadon éorito de inst. SlLaurent Inc. Pags 1 ds 2



BO rue da la montagna

=%: Instrumentation oo A
Saint-Laurent.. e T

Accradité IS0 17025 Emall: inst.st-laurant @uidestron.ca

CLAS 2010-02

CERTIFICAT D'ETALONNAGE

CE-EM-154 09/03/20

Mo.Certificat;

|T.'._""f'——. o

E:urnpag nin

Services Polytests Inc

Procédure de service:

4IM3101

Adresse:

695 B rue Gaudstte

Précision requise:

+ 2°C

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

385

UMENT

Fréguence d'étalonnage: (jours)

Type d'instrument: | Enregistreur Type d'entréae: Temp

Manufacturier: Keithley Type de sortie: Digitale

No. Model: Tro0 Type de mesure: Température

No. Série: 1306774 Gamma: Divers

Emplacement: MIA No. Machine: M.A

Type d'Etalonnage:  Test avec EM-147

e o e s o CARE U NEY 4 g BB b o e LA o e e e O

el

Conforme: X X
Non Conformo:

2 Mars 2021
8 Mars 2020

Date du prochain Etalonnage:
Date d'émission du certificat:

Le Service d'évaluation des laboratoires d'étalonnage (CLAS) du Consell national de
recherchas du Canada (CHITC) a évalué o cerifié la capacité détalonnage du laboralolne ot
In tragabilité au Systéma intemational dunités (51) ou & des dalons acceplables selon ke
CLAS, Le présent codifical d'étalannage esf défivié confarmément aux conditions da
cortification du CLAS o aux condions d'accrédilation du Conseld canadien des normes
(CCN). Mumdro daccréditation du CCGN: & 669, Le CLAS et le CCN ne garantissent pas
Fexacliude des dlalnnages indidduels effectués par los laboratoires accridités.

o S

Martin Langlais - Technisien

2020 - ST =

SFO0S1M

Lo droit daubew du prisant cerifical oppartiont & inst. £1-Launen ing ol doil #m reprodult inbkgraomasl, & meing funi Buonsation orle de insl. Sk-Lauwrent inc. Fage 2 di 2
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001

Traceable® Certificate of Calibration for Dial Barometer

rﬂ.:lle

i

e
Mt !’-E';l.
J:""""-'-Fn.lu"l # '”Wﬂ-

Cert. No.: 4199-11842976

Manufactured for and distributed by: Traceable Product 12554 Galveston Rd'B230, Webster, TX 77508
Instrument Identification:

Model: 4199 S/N: 192343385 Manufacturer: Control Company
Standards/Equipment:
Description Sarlal Humber Dua Date HIST Traceabls Referanco
Digltal Baramater D4540001 22 Oct 2020 10004612786
Certificate Information: ;
Technician: 57 Procedure: CAL-33 Cal Date: 6 Oct 2020 Due Date: 6 Oct 2022
Test Conditions: 62,4 %RH 23.682°C 1015 mBar
Calibration Data: EM-304
Unit{s) ‘Nominal As Found | In Tel “Mominal | AsLeft | InTol | . Min ! TS Sl TUR
mb/hPa 96117 8961 Y PRS0 e “BsE oo ees o DBz | =441
— mbihPa 982,32 982 T G62.10 | @6z oy arr 987 | 062 401
mbhPa 1,012.31 1.012 . e 101222 |- 1,012 N 100 Ao 062 =d:1

Thils cerlificate Indicates Traceabllity to standards provided by (NIST) Natlonal Institute of Standards and Technology andfor a Natlonal
Standards Leboratory,

A Tast Uncorlainty Ratio of al leaat 411 Is maintained uniless othansse siafed and b calculated vaing the sxpanded measurement uncertainty,. Unceriainly evaluation indludas the Inatrumant undar teal
and I caloulated bn acconiance wih the 130 *Gulde 1o the Expressian of Unceralnty In Measurement” {GUN), The uncertalnly repressnls an expanded uncerlalnly using a coverage factor k=2 1o
appioaimale a-85% confidance lovel, In lolerance condillcne are based on Lesl resulls faling within specfied Rmils wih o reduclion by the uncertalnly of ihe measisemant. The results conlalned
haraln. ralsto-cnly id the- Bém callbratod. This cortifcata shall nel bo reproduced exsépt in full, withoul witken approval of Canbfel Campany.

Nominal=Standarda Raading: As Lefl=insirumant's Reading: In Tol=in Tolenanca; Min/Max=Accopianze Ranger tU=Expandad Measuroment Uncertalnly; TUR=Tesl Uncarainty Ratk;

Accuracy=a{Max-Min)2; Min = As Lefl Mominal (Rounded) - Tolerance; Max = As Lel Kaminal (Roundad) + Tolemnes; Date=MMGDNY
: £ /5.

Aaron Judica, Technlcal Manager

Nikgl Redriguez, Qualty Manager

Mota:

Maintaining Accuracy:

In aur opirion.cnce calbmied your Dial Baramater should mainain e accuracy. Thare |8 no exact way ba delesmine Bow lang calibraton will be malniained, Dial Baromatars changs Btde, Fany at
&, bul can be affected by aging, lemparaiune, shock, and conlamination,

Recalibration:

For factory calbration and re-cortification racaatle o Matlonal Insftute of Stardards and Tacknology contact Conlrol Compary.

CONTROL COMPANY 12554 Galveston RD Sulte B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 service@control3.com

Coriral Compiny s an1S0 17025: 2005 Calbralion Laboralory Accredited by (A2LAY Amarlean Associaticn far Labaratary Adsrediation, Cerlioate Mo, 1T50.01.
Cantral Company I8 150 80012008 Qualky Certiflad by (DNV) Dol Norska Veritas, Certficats Ha. CERT-01805-2005-A3-HOU-RvA,
Inlamational Laboratory Accredditation Cooperation th.n.Cj = MulBatora! Recognition Arrangement (MRA)L

Page 1 of 1 Traceabio® I5 & reglstered trademark of Conlrol Company 2 2008 Control Company



( 407 e Chuleod, Monledal-Nond {Qusbe]
HIH 116 Carada
‘ e " a TEL.: (4] 3203242 | § BAR 7746665
FAX  {514] 320-3750

| CALIBRATION SOLUTIONS TO IMPROVE YOUR PERFORMANCE | inlp.canadaitieyc com
LA METEOLOGIE AU SERVICE DE VOTRE PERFORMANCE |

Certificat d'Etalonnage | Certificate of Calibration

CLIENT : Description: VERIFICATELIR D'HUMIDHTE | MOISTURE METER
SERVICES POLYTESTS INC. Fabricant/ Manufacturer: DELMHORST
695-B GAUDETTE Modele/ Model : MCS-1 REFERENCE STANDARD
ST-JEAN-SUR-RICHELIEU, QUEBEC No série | Serial no : N/A
# Inventaire | Asset # : EM-191
CERTIFICAT No | Certificate No: 312463  PROCEDURE | Procedure :
TRESCAL - DELMHORST_M(S-1 REFERENCE STANDARD
Date étalonnage/ Calibration Performed : 2020- _12;-_29
Echéance/ Due Date : 2021-12-29 [Type de résultat [ Results fype ©  As-Found = As-Left
Conditions de mesure [ Measurement conditions Résultats d'essais | Test resufts Conforme [ In Tolerance
TEMPERATURE | Temp. 23°C Lisage restreint| Restricted use : O
HLBAIDITE § Humidity - 36% RH Réparation effectuge | Repair performed : O
Ajustement effectué [ Adustment performed @ 7]
ETALONS UTILISES/ Standards Used:
Identification  Manuf. Model Description Ser. # Etalonnéf Cal. Echéance] Due
PROITI H-P 344014 MULTIMETER. LIS3IB069261 2020-11-13 2021-11-13

e =
Les spécifications mentionnées comme limites de tolérances d'essai sont celles établies par le manufacturier, sauf indication contraire,
Test foderance limits ane based on mamacturers specifications unless stated otfrerwise.

NOTES :

Technicien :
Technician o

2021 01 /7 i

Lt syl cpanlibet ofes L socidte et conloims au exigences de la nome 150 17025 et les étaions utileds pour ke processus diétalonnage sont rettacabies au 51 par Fentrenmise ch CRBC effou du M5T.
Oher Gually systesm compdies wetlt the recquiernents of 50 12025 and the standands ased for the coblyalion ave fraceabde fo STHYOUgT NEC andior M5T.

1 (R [FAS PR G CF CARMICAT Arvas 1t A SU0NCAL LSRR INC L {EIRPEAR A st 10 PROCLET ALFIEGE CLITH SRR 1T R 1 CTMRINTOUENT FROALRINE GORS 0 T R0AL CAMMCR A
TN TR R ENER TR IRE 0 S AT B TN ! A R CT (RS B AL DRTORT T D N ETEA (IREIAT (0 DRCMGA CAWADA P

Page1/]2
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I Certificat d'Etalonnage

| CALIBRATION SOLUTIONS T LMPROVE ¥OUR PERFORMANCE | Certificate of Calibration
[ LA METROLOGIE AU SERVICE DE VOTRE PERFORMANCE |

312463 |
CLIENT / Customer : SERVICES POLYTESTS INC. |
DESCRIPTION / Deseription : VERIFICATEUR D'HUMIDITE / MOISTURE METER |
MANUFACTURIER / Manufacturer : DELMHORST |
MODELE / Model : MCS-1 REFERENCE STANDARD |
DESCRIPTION LIMITES LECTURES LIMITES
Description Limits Readings Limits
DOUGLAS-FIR @ 80°F Déviation
Nominal Malns
12 % 120 MOhms 1159 4,1
2 % 1,10 MOhms 1,096 0,005

SRR AR MU AL TUAILEE RO T WACS - § WEFERERCT % 1ANDAID o

A
17025
PG - B 1M 110

Page 2 | 2

,/ f{(/ / ” | | sr aowx 1 oao o m ;H / / ;/ trescal.com
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Nu Certificat:

Instrumentation

Saint.Laurent..

Accradité 1ISO 17025

AIC-ChaC

T
CLAS 2010-02

80 rue die la montagne
Si-Joseph du lac
{Carbbec), JON 1MO
Tél: (450) 473-6169
Fax (4501 4735207
Ermail: inst. si-laurenti@videctron. ca

CERTIFICAT D'ETALONNAGE

CE-EM- DDE 23!03!211

Sarwa Poi:.rbasts Ine

Procédure de service

ﬂmp«g nia: 4INO106
Adresse: 695 B rue Gaudette Précision requise: +-0.25"H20
St-Jean-sur-Richelieu, Québec, J3B 757 365

Fréquence d'étalannaga: {jours)

Etalnn uuuu&.

Type d'instrument: | Indicateur

Manufacturier: Dwyer Type de sortie: Digitale
No. Model: MS-321-LCD Type de mesure: Pression
MNo. Série: E47U020014 Gamma: 0-0.5"H20
Emplacement: M.A. No. Machine: MN.A,

Hu du cnrﬂﬂcat d‘étaiannagu 2020001510
No. Série: 2784750 Derniére date d'étalonnage: | 5-Mar-20
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: |5-Mar-21
Commentaire:

4 ?I'-T' ?ii .l_...ll R
Etalon Uﬂliné. Fluka a4 Nn du nerttﬂcat d'ﬁtalunnagm 2019007064
Mo. Série; 8138009 Derniére date d'étalonnage: 18-0¢ct-19
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-0c¢t-20
Commentaire:
! INNAGEY N Gine (=1 ESE o
Entrio r Erreur de |V s | Incerti
Source II?EIL?‘I:Q Actuelle Déviation Eatflﬂrl?lgt:q_ EIHET:B Commentalre
0.0000 "H20] 0.000"H20| 0.000"H20| 0.000"H20| 0.000"H20| 0.25 "H20 Vérification indicateur
0.2500 "H20) 0.250"H20| 0.248"H20| -0.001 "H20| 0.249"H20| 0.25 "H20 Vérification indicateur
0.5000"H20) 0.500"H20)] 0.500"H20| o0.000"H20| os500°H20| 025 'H20 Vérification indicateur
0.7500 "H2O 0.780"H20) 0.750"H20| 0.000"H20| 0.750"H20| 0.25"H20 Vérification indicateur
1.0000 "H20| 1.000"H20| 0.994 "H20| -0.008"H20| 0.804 "H20| 0.25 'H2O Vérification indicataur
0.0000 "H20| 0.0000 V.DC.| 0.0004 V.DC. 0.0004 V.OC.| noood4 vDc.| osvDC \érification sortie analogique
0.2500 "H2O| 2.5000V.DC.| 2.4853 V.DC. |-0.0147 V.DC. | 2. 4853 vV.DC. 0.5 v.DC, Vérification sortie analogique
0.5000 "H20| 5.0000Vv.DC.| 48780 v.DC.|-0.0220 vDC.| 49780 v.DC.| o0s5v.DC \érification sortie analogique
0.7500 "H20| 7.5000V.DC.| 7.5042 V.DC.| 0.0042 v.DC.| 75042 v.DC.| 0.5V.DC, Vérification sortie analogigque
1.0000 "H20 10,0000 v.DC. | 8.9672 v.DC.|-0.0328 v.DC.| a o672 v.DC.| 0.5V.DC. Vérification sortie analogique
Conditions Environnementales: Température:  20°C Humidité: 31 %RH

Type d'Etalonnage:

L il danslous du présinl cartifical appartiond & Inal. St-Lawrent ing el doil de reproduil intbgrabemant, & mains dune aulorisation écrme oo Inet. S1-Laurenl inc.

SF09108

Page 1de 2




BGE Avtredisd B0 ru# de la mantagne
N 5
Instrumentation (Gubibes), JON 1800
Saint-Laurent.. ooty ars o
A.Cl:l'édﬁé Isg 11025 m FRAE e Ermal: inst.zl- -lavrart@videciran.ca
CLAS 2010.02 MEEED

CERTIFICAT D'ETALONNAGE

MNo.Certificat: ~ CE-EM-006 23/03/20

Compagnie: |Services Polytests Inc . = chédura de nanrlna 4IHBTDB
Adresse: 695 B rue Gaudette Précision requise: +0.258"H20
St-Jean-sur-Richelieu, Québec, J3B 757 Fréquunc.e d'étalonnage: {juum] 365

'INS IrIr“"|||| |. T

Type d'instrument: | Indicateur = Tyrnad antrén Pression

Manufacturier: Dwyear Type de sortie: Digitale
Mo, Model: MS-321-LCD Type de mesura: Pression
Mo, Série: E47UD20014 Gamma: 0-0.5"H20
Emplacement: MLA Mo. Machine: M.A

mmmmwwdmmwm-mmpumumwﬂhﬁmmmm“maumm 17025 ol e
Fpctuar I wmmmmmmﬁm

endbor . -MISSION . ONFORMI 'E D'ETA _
Date d'Etalonnage: 23 Mars 2020 mrant Aprés

Date du prochain Etalonnage: 23 Mars 2021 Conforme: X 4
Date d'émission du certificat; 23 Mars 2020 Mon Conformae:

Lo Senvice dévaluation des laboratoires délalonnage (CLAS) du Conseil national de
racheqches du Canida (CHRC) & dvaleé of corlifid [a capaciié ddalonnage du kaboratoine et
Ia tracabiité au Sysléme international d'unités (B1) ou 4 des étalons acceplables selon o

CLAS. Lo présent certifical d'étalonnage esl délivrd conformémant aux conditions de

ceriification du CLAS @ aux condilions d'aconddiiation du Consedl canadien des normas

{CCH). Muméro d'accréditation du CCN: @ 888, Le CLAS et s CCM ne garantissent pas
Fexactiuda des dlalonnages individeels affecluds par los laboratoires accrbdibis. Martin Langlals - Technlclen

O3 -Gk

SFO09106

L ehroil iutour dhi présant Caftificst appartent & nst. 5 Lavatent bnc ol doit diro reprodut inbbgraloment, & moins dune Autansaton scrile da Insl St-Lawent Inc. Paga 2 da 2



nlspERSInN KIC Okl

Laboratoire = Laboratory CLAS 2010401
8800 Chemin de |a Céte-de-Lissse, Laching, QC HBT 1A1
CERTIFICAT D'ETALONNAGE e e daperaionica. 1.856.300,5068
Client : Polytests No. du Certificat : 1562-4BB901-181
Adresse : 685 B rue Gaudetie Date d'étalonnage : 08-01-2018
St-Jean-sur-Richelieu, QC
J3B7SY

‘ —~ . : LY
T?chnlflgﬂ' R'V:f.-r:ﬂ,,—a( -_;"[ ..-C._/Z:l"-?_’m_-r- =

Simeonidis, Georgios

David Llorens, Responsable Qualité

DESCRIPTION DU SERVICE:

Description des masses ; ASTM EB1T Date d'approbation : 09-01-2018

Classe de précision : ASTMB Date prochain étalonnage : 09-01-2023

Densité : 7.85g/cm? Accrédtation CCN n. : 668

Identification (sl unigue) : EM-080 Certification CLAS n. : 2010-01

Condition d'essal : Temp®C: 21.17 Pression kPa: . 101.475 Humidité: 48,665
NOTES:

Pour I'étalonnage des masses, nous utilisons la procédure "Comparaison individuelle" PDL-09-MG-001 et la
procédure "Détermination des incerlitudes” PDL-08-MG-002. Le droit d'auteur du présent certificat appartient
au laboratoire délivreur et doit &tre reproduit intégralement, & moins d'une autorisation écrite du laboratoire
délivreur,

REMARQUES:

A e

I JArv- mgpage 1de5



nlsl En3|“N MG CWIC

Labormtoeire = Laboratory CLAS 201001
i 9900 Chemin de la Céte-de-Liesse, Lachine, OC HAT 1A1
CERTIFICAT DETALONNAGE ok dspersionca. 1865.9%0.50%

Client : Polytests No. du Certificat : 152-4BB901-181
Adresse : 695 B rue Gaudetie Accrédtation CCN n. : 668

St-Jean-sur-Richelleu, QC Cartification CLAS n.: 2010-01|

JABTEY Classo d'oxactitude : ASTM 6

Date d'étalonnage : 02-01-2018

Masse : 2kg Date du prochaln étalonnage : 09-01-2023

RESULTAT DE L'ETALONNAGE, MASSE CONVENTIONNELLE:

‘Valeur Neminale Mo de série Na dinvantair Masse conventionnalla Massa conventionnalle Tolérance + (mg) Incartitudas + (mg)
aprds ajustement

2 kg EM-080 2.0001538 kg 200 mg 2.0 mg

AP

page 2de 5



'ISPE“SI“N ARC CARIC

Laboratoire = Laboraiory CLAS 201001
CERTIFICAT D'ETALONNAGE P00 CREN (8 8 e aporsion.ca. 1256.390.606

Cllent : Palytests Mo. du Certificat : 152-4BB201-181
Adrosso ! 695 B rue Gaudetta Accridtation CCN n. : 668

St-Jean-sur-Richelieu, QC Cartification CLAS n. : 2010-01

JABTSY Classe d'exactitude : ASTM B

Dato d'étalonnage ; 09-01-2018

Masse : 2kg Date du prochaln étalonnage : 08-01-2023

RESULTAT DE L'ETALONNAGE DES POIDS, CORRECTIONS:

Vabour Mominale No da séria No d'inventaire Massa conventionnalla Massa convantionnalle Toldrance £ (mg) Incaritudes + (mg)
Comaction Comaction

aprés ajustamant
2 kg EM-0B0 153.8 mg 200 mg 20mg

i

page 3de b



nISI ERSIW AT ChIC

Laboratoire » Laboralory CLAS 201001

CERTIFICAT D'ETALONNAGE M g - g i B

BALANCES UTILISEES

Pour l'étalonnage manuel ;

>5kga25kg: Mettler Toledo XP32003L, SNR 1123271214, max. 32100 g, d = 0.005 g
*=1kgasky Mettler Toledo PRS003, SNR 1115311634, max. 5100g, d=0.001 g
>300ga2kg: Mettler Toledo XP20045, SNR B131185222 max. 2100g, d=0.1mg
=100ga200g: Mettler Toledo AT201 SMR BA1115230148, max. 205 g, d = 0.01 mg
=5gaidlg: Mettler Toledo AX 106 SMNR 1127063524, max. 111 g, d=1 pg
imgasg: Mettler UMX5, SNR 1121103085, max. 6.1 g, d =0.1 ug

Pour I'étalonnage automatisé

>200ga1kg: Mattler Toledo AX 1005 SNR 1127063210, max. 1108 g, d = 0.01 mg
>65galdlg: Mettler Toledo AX106 SNR 1120143015, max. 111 g,d =1 pg
imgasg: Mettier UMX5, SNR 11251408561, max. 5.1 9, d =01 ug

Les balances sont vérifides selon notre procédure de conlrdle parodique PDL-11-MG-001,

INCERTITUDES:

Les incertitudes que nous retrouvons comprennent

Lincertifude associée & l'opdration de pesags.

Lincertitude associde 4 la densite de l'alr.

Lincartilude associde & 'étalon ulilisé.

Lincertitude associde & la densitd de la masse & 8ire étalonnds.

B L ko

Lincertitude de l'opération de pesage comprend la reproductibilité & long terme.

Les incertitudes précisées dans ce rapport sont des incertitudes élargies représentant un niveau

de confiance d'approximativement 95 %, obtenu en multipliant ensemble lincertitude-type composée
par un facteur de couverture de k = 2. Pour de plus amples renseignements, veuillez consulter la
publication GUM (Guide pour l'expression de l'incerlitude de mesure, édition de 1985),

TRACABILITE

Le Service d'évaluation de laboratoires d'étalonnage (CLAS) du Conseil national de recherches du Canada
(CNRC) a évalué et a certifié des capacités d'étalonnage spécifiques de ce laboratoire et leur tragabilité & des
étalons nationaux de mesure reconnus et au Systéme international d'unités (S1). Ce certificat d'étalonnage est
émis conformément aux conditions de certification accordées par CLAS et aux conditions d'accréditation
accordées par le Conseil canadien des normes (CCN). Le CLAS pas plus que le CCN ne peut garantir 'exactitude
des étalonnages individuels effectués par des laboratoires accrédités.

AP

page 4 de 5



nlsl ERSI“N AIC CAAC

Laboratoire « Laboratory CLAS 301001
9800 Chemin de la Cite-de-Liesse, Lachine, QC HBT 1A1

CERTIFICAT D'ETALONNAGE " e dispersion ca 1.866,390.5066
REFERENCES UTILISEES

Poids Mo de série Fabricant Data d'élalonnage Date dua

20kg 69576 Troemner 30-05-2017 30-05-2018

Ska 1280409 Mettler Toledo 02-08-2017 02-00-2018

Skg 96-0888-50-2 Denver Instrumant Company 02-08-2017 02-00-2018

2kg 129008 Mettler Toledo 02-09-2017 02-08-2018

2kg 96-0888-50-3 Cenver Instrumant Company 02-09-2017 02-08-2018

300g 96-0888-50-2 Denvar Instrument Company 02-09-2017 02-08-2018

1kg-1mg  MT-01 Mettler Toledo 02-08-2017 02-08-2018

ETALONS CERTFIES PAR LE CNRC( Référence NRC MS-2016-0021)

Poids Mo de série Fabricant Date d'étalonnage Date due

100g 95170 Mettler Toledo 17-10-2016 17-10-2018
10kg 129100 Mettier Toledo 17-10-2016 17-10-2018
1kg 95171 Mettler Toledo 17-10-2016 17-10-2018

REFERENCES DE LA STATION ROBOTISEE

Poids Mo de série Fabricant Date d'élalonnage Date due
1kg-1mg  DHOODA13Z Laberatoire Dispersion 01-08-2017 01-08-2018

N’
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1D Certificat de Calibration
520801-020-122120-ACC-USI

Mettlar-Tolado Inc.
Sarvica Divislon

1800 Polarls Parkway
Columbus, OH 43240

METTLER TOLEDO

1|i'|l‘lr|||
h.n \":‘J“;i Accradited by the American Association
w for Laboratory Accredilation [(AZLA)
LY | §
’@m}f ACCREBITED| CALIBRATION CERT #1802.01

IS0 17025 Registersd
1-B00-METTLER AMNSUNCEL Z540-1 Accredited
Ll L] L ] [ ] -
Certificat de Calibration de Précision
Accuracy Calibration Certificate
Client
Compagnie: _Services Polytests —— | .
Adrassn: _695-8 Rue Gaudetie ——.
Wille: _Saint-Jean-Sur-Richelieu ) Contact: Danick Power
le.l‘cnda Pastal; J3B 78T 3
Etat/Provinca: Quebsc el |
Weighing Device
Manufacturier RICE LAKE Type dinstrument: Waighing Insirsment
Modéla; _AX4HP-10K = = # Outil EM-114 EM-137 = e
MNa. Séria: Crasas o Modble Indicatour: Jassss 0
Buitding: e e e Tesminal Serial No.: 164851 e
Fioor: WD Tamninal Assal No.: ND

Lisibaitd (d)
. . : -d{lth:g : 0.05 kg
Procedura
Instruction de Calibration: _EURAMET cg-18 v. 4.0 (11/2015)

Instruclion de travail METTLER TOLEDC:

20200008

Ce cerlifical de calibration contlent des mesures pour la calibration Tel que Trouva. Aucune calibration Tel que Laissd n'a 816 effeciude
puisque 'appareil n'a pas éé modifié suile & la calibration Tel que Trouva, Par conséquent, les résultats Tel que Lalssd cormespondant
aux résultats Tel que Trouwd,

The calitvation was agreed with the user below the maximum capacity of the balanca,

Tal que Trouwd

Sart: 20,0 °C

End: 20.0"C

Envirpnmental conditions have been vorfied to ensure the accuracy of
the calibration,

This certificate is Issued in accordance wilh the conditions of accreditation granted by AZLA, which Iz based on ISQAEC 17025, AZLA
has assessed the measurement capahbilily of the labaratory and its traceability to recognized national standards.

Authorized AZLA Signalory:

Stephane Poisson

Date calibration Tal qua Trewwd: 21-12-2020
Diate calibration Tel gque Lalssé: el

Date dEmisalon: 21-12-2020
Requestad Mext Calibration Date: J1-12-2021

B =

—=Z c:éc"-

Version Logidale: 1.23.0036
Varshon du Rappart: 2.12.1

S METTLER TOLEDD

Page 1de 5
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1D Cartificat do Calibration
520501-020-122120-ACC-US|

METTLER TOLEDO Service

Résultats de Mesure
Répétabilité

Charge de Test: 70 kg

Tel que Lalssé

Tal que Trouvé

O Tal qua Trouvé

#* Tal qua Laissé 1 (Poini de Tesi)

1 70.00 kg | NID
—— S s 7, —
2 70.00 kg | NI - e
3 70.00 kg | NID T T
4 70.00 kg ! NID P o ~ad] M e
| [1] ! ! .\'\-\. ™ -"'. 2
5 70.00 kg , NID ;«._‘/ P adi S O Sk
L no0kg | ND ke P N
rI f n"r "{‘\ i o My .-"""'C-- l"-. “Ill l'|
. PECEEs] R RS Ve e " [ | | ! :l{. _j_. 1}1 ..-:‘ﬁl ".I '|I | 1
Ecart Type 0.000 kg ND r i 7 B I
= I — ) — 1 |l I, | II',.I. -'[—"!-O ..-;':I"- -1’:.,' I|I Ill. |I ||
\ X "'x LN ¥ i A SO Y,
\ : _-\-"”\ o P ./"-..H J |I|l
III"I_ it \\ | W wh
s e
& . . - o /
. -
M _.-f/
4
Tha " in tha graph reprosants the roadab@ity of the rangaintarval in which the
tsl was parformed.
Tha: results of this graph are basad wpon the absclute valuses of the dferences
from the mean wahia,
Excentricita
Charge de Test: 50 kg
Position Tal que Trouve Tal que Laissé 3 ¥ 4
2 50.00 kg WD
3 B0L040 kg NID P
4 50L040 kg ND k"}
T I | S0.00 kg ND Od Od
ey S — |z 5
Maximala 0.00 kg NIA Tel qua Trouvé
Tha "d® in tha graph represents the readability of the rangefinterval in which
1ha tesl was parfarmad,
arsion Logiceslie: 1,23.0.36 ©METTLER TOLEDD Page 2 de 5

Wersion du Rapport 22121

Lo document a b fownl par wole élecironigue.



|D Certificat de Calibration o EDO :
520501-020-122120-ACC-USI ME"LER T L Serv Ice
Erreur d'indication
Tel que Trouvd
FnGe e Elargio K
__1 Okg 0.0D kg 0.029 kg 2
2 | 35- kﬂ i 0.00 kg 0.041 kg 2
3 Tokg 0.00 kg i 0.041 kg 2
4 | 110kg 110.00 kg 0.00 kg 0.042 kg R
5 150 kg 150.05kg 0.05 kg 0.043 kg 2 |
) 110 kg 110,00 kg 0.00 kg 0,042 kg ‘2_]
L L, [ L 0.00ky - side S 2 ]
8 35 kg 35.00 kg 0.00 kg 0.041 kg Ea
9 0 kg 0.00 kg . D.00kg | 0.020 kg 2 |
0.8 — - - e TP ESEISRISEESRE e S LT e e e
J O Tal que Trouvd
|
1R [ - iy 5 LIl ek A d
| T
: # Tal que Lalssé
g -| . ol -
| _,-I"
2 - ) L A M R For imgroved legibility of the graphics
2 i i T I only increasing measuremant points
& | | a&ne shown and measuremant painis
E £ . | close o zoro an not displaysd.
R = e =
o f == - P FEETSEES |
I
IR . — g . —o0 e .
O 13 [ 110 150

Calibralion Palnls [kg)

The uncartainty stated is the expanded uncertainty at calibration cbtained by mulliplying the standard combined uncartainty by the
coverage facior k - which can be larger than 2 according to EURAMET ¢g-18, The valug 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 seltings of

the weighing instrument when it was calibrated,

Test Equipment

Tous les podds wlilisés pour e contrile métrologique sont retragables aux dtalons Mationaux el Internationaws, Les polds onl dki calibrds at
cenifiés par un laboratoire da calibration accrédité,

Jeu de Polds 1: OIML M1

Weight Set Number; Gropa Date dEmission: 11-09-2020

# Cartifical: _M20-0351 Cate de Calibration Due: _11-08-2021 gy

Jeu de Poids 2; QIML M1

Welght Set Mumbor: s ) Date d'Emission: 28052020

# Certifical: 1412741 Date de Calibration Due: 28-05-2021 s
Remarques

ND

Worsion Logicicla: 1.23,0,36
“erslon du Rappot: 2,12.1

SMETTLER TOLEDC
Lo documend & ébé fourn| par vobs dlacireniqus.

Page 3de 5



bkl b 8 METTLER TOLEDO Service

End of Accradited Section

Tha information below and any attachments to this calibration cerlificate are not part of the accredited calibration.

Varsion Logicale: 1.2210.36 SMETTLER TOLEDD Pagedde 5
Warsion du Reppt: 2121 Lo document & dii Tournl par woia dlacirenique.



AR METTLER TOLEDO Service

Incertitude de Mesure du dispositif de pesage en opération

Stated is the expanded uncerainty with k=2 in use, The formula shall ba used for the estimation of the uncertaimty under considaration of
the erors of indication, The value R represents the net load indication in the unit of measure of the devica,

Ceefficient de température pour Pévaluation de Mncertitude de mesure en opération: 10,0+ 10%/ K

Plage d'opératicn sur b sile pour 'évaluation de lNnceritude da mesure en opération: 20K

Linéarisation de MEquation d'incariiude
Fiage '

Tel que Trouvé Tel que Lalsssd

__ Ui=aig+ortighg R | T | R

To oplimize the stability of the linearization, besides of the zers 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,

d [ ] Max

Absclute and Relative Measurement Uncerainty In Use for Various Net Indications (Examples)

Indication Met Tal que Trouws Tel que Lalssé

1.50 kg : 0.042 kg i 2.8% I A
1500ky ' 0.052kg | 0.34% _ MA [ e
0 "35@?&{; _ ' Wﬁq_ ' 0.21% _ N/A
'?'5?0_41'@:); 6.'665';:9 _ 0.13% MIA
_tsomokg | sk oo A
0.3 — o - -

Incertilide (kg)
i
L
1
% Inceritude
=
i

| N
i e — [T A,
a e 5 i ] ey r
25 50 75 100 o i 19 100 1000
% of Welghing Range Piage de Pesege (kg)
Tal qua Trouvé Tel que Laigsé
Wersion Logicalle: 1.73.0.36 SMETTLER TOLEDO Page Sde s

ersion du Rapgest: 2.120.1 Lo documeni o did fouwmd par vola dlactronique.



shalep s o e ol T METTLER TOLEDO Service

Handbook 44 Tolarance Assessment

Handbook 44 Tolerance Assessment(Entretien)

Assassment done without considering measurement uncerainty.
Les mesunes du cerlificat de calibration joint ont été évaluges salon las tolérances difinias par NIST HB44,

Tel que Trouvé Tel que Laissé

v  =Passed
Global J N/D ¥ =Failed

Watghing Devica

Range Max. Capacity Readability (d)
1!
Test Load
Tolfrance
“ Fram To
5 = 0.00kg | O0.00kp 0,0125 kg
5 005k | 2500k ik
i  2505kg | 100.00 kg 0.1 kg
1ﬂﬂ.ﬂ5b§g | 150.00 kg 0.15 kg
i () Teal que Trouvé
Cube o Prmhy gl * Tel qua Lalssé
— Toléranca
Eccantricity and Repeatability

As Found As Laft

Taat Load Talérance
e Lo IS Max, Ermar / Ranga Resuit |

T
Max. Emor / Range I Rasult

1|

l

|

| )

‘ N/D NID
|

]

Excentricitéd (Macimum Error) | 50 kg W
Excentricité (Plaga) 50} kg o :g . ~ 0.00kg | o L
Répélabilitd (Maximum Errar)| 70 kg 0.1 kg 0,00 kg v MiD NID
_Repetabiits (Plage) | 70k | 010ka | 0.00kg ‘ v ND ND

Max. Error: Maximum of the absolute valueas of the individual emors,
Ranga: Diffarance betwaen largast and smallest measurement valua,

Error of Indication
| As Found [ Asg Laft
Raefarence Valua Toléranca | 1
Emor of Indication Rasult | Emor of Indication | Result
1 | 0 kg | 005k 0.00 kg v NID Do |
1l 35 kg | o0k | 0O0kg v ND ND |
75kg | 00k  000kg v ND ND |
(4] mokg | otsk | oww [ v N N
5[ wskg | otskg [ omsk [ v | w® [ WD
6 | 110 kg 0.15 kg 0.00 kg W ) ND
sl wg | otk 0.00 kg v N B
B ok ooskg | 0w | v [ w0 | wo |
Wasslon Loglchalio: 1 23,095 ©METTLER TOLEDOD Page 1 da 1

Werzion du Rapperl:-2,12.1 Lo dazumion| a 468 foarnl par vola dlocironique,
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No.Certificat:

Instrumentation

SainteLaurent..

Accradité 1SO 17025

CE-EM-126 09/03/20

MIC-ChRC

FrrrrrrrreTTy
CLAS 2010-02

Services Polytests Inc

o
N*GGS

CERTIFICAT D'ETALONNAGE

80 rua de la maniagne

Sl-Joseph du lac

{Quebac), JOM TR

Ted: (450) 473-6169

Fax: (450) 4T3-5207

Ernail; inst.st-laurant@videctron.ca

Compagnie Procédure de service: 4IN9108
Adresse: 685 B rue Gaudette Précision requise: +- 1"Hg
St-Jean-sur-Richelieu, Québec, J3B 757 Fréquence d'étalonnage: (jours)| 365

Emplammant:

T}.rpn d'{nsirumunt. Manométre T}rpn d arrtrﬁn. E

Manufacturier: Dwyer Type de sortie: Digitale

No. Model: DPG200 Type de mesure: Pression

No. Siérie: MN.A, Gamme: 0-28"Hg
Mo. Machine:

No. du nartiﬁcat d‘éiar-:mnaga

2019004641

Etalon Utilisé: Crystal XP2i

No. Série: 258138 Derniére date d'étalonnage: | 12-Jul-19
Cartificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 12-Jul-20
Commentaire:

;:.-'f‘ L._L

R B -:.m;:, o

Etalon Utilisé: Fluke 744 2019007064
No. Série: 8139009 Dernigre date o' émlannnga. 18-Oct-18
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-Oct-20

Commentaire:

Entrée

_____ RESULTAT

Inna-rtitudn

Valour r 'u'aluur a rﬁs
Source Donnée A\:;:r;:ln gg:;::lg: Etalannl;ga Elargie Fommentiire
0.00"Hg 0.00 "Hg 0.00 "Hg 0.00 "Hg 0.00 "Hg 1"Hg Varification indicataur
-7.50"Hg -7.50 "Hg -7.61 "Hg -0.11 "Hg =761 "Hg 1"Hg Vérification indicateur
-15.00 "Hg -15.00 "Hg -15.23 "Hg -0.23 "Hg -15.23 "Hg 1"Hg Vérification indicateur
-22.50 "Hg -22.50 "Hg -22.86 "Hog -0.36 "Hg -22.86 "Hn 1"Ha Vérification indicataur
-28.00 "Hg -28.00 "Hg -28.45 "Hg -0.45 "Hg -28.45 "Hg 1"Hg Vérification indicateur
0.00 "Hg|10.0000 V.DC. [10.0546 V.DC. +0.0546 V.DC. [10.0546 V.DC.| 0.5V.DC. Vérification sortie analogigue
-7.50 "Hg| B.0000 v.DC.| 8.0385 V.DC. }rﬂ.ﬂaﬁﬂ W.DC.| 8.0366 V.DC. 0.5V.DC, ‘Vérification sortie analogique
-15.00 "Hg| 6.0000 v.DC.| 6.0071 v.DC. J0.0071 v.DC.| 6.0071 V.DC.] 0.5V.DC. Vérification sortie analogique
-22.50 "Hg| 4.0000V.DC.| 3.9609V.DC.|-0.0391 V.DC.| 3.9609 V.DC.| 0.5V.DC. Werification sortie analogique
-28.00 "Hg| 2.5333v.DC.| 2.4630V.DC.|-0.0703 V.DC.| 24630 V.DC.|] 0.5V.0C Vérification sortie analogique
Conditions Environnementales: Temperature: 20 °C Humidité: 23 %RH

Type d'Etalonnage:

L drodt dabeur cu prddend covtifcal appartient & nst. Sl-Lawren Ind # doil bl reprodut intégralement, & moirg dune autorisation dorite do Inst. St-Launant ino.

SF09106
Pagn g 2



80 rue de |a rontagne

St-Josaph du lac

(Québec), JOM 100

Tl (450) 473-6169

Fand: (450) 4735207

Ermad: ingl - laurent@vidactron.ca

Instrumentation

Saint-Laurent..
Accrédité 1SO 17025 RRC-ChIC

Frrrrrrrrr
CLAS 2010-02 MN*6ED

CERTIFICAT D'ETALONNAGE

CE-EM-126 09/03/20

Mo.Certificat:

BT

'II :- I :I l-:_l I: il'

Compagnie: Sarvices Polytests Inc Procédure de service: 4INg106

Adresse: 685 B rue Gaudette Précision requise: +- 1"Hg
St-Jean-sur-Richelieu, Québec, J3B 757 Frégquence détalonnage: (jours)| 365

Type dinstrument: | Manométre Type d'entréa: Prassion

Manufacturier: Dwyer Type de sortie: Digitale

Mo, Model: DPG200 Type de mesure: Fression

Mo. Série: M.A. Gammae: 0-28"Hg

Emplacement: MLA, Mo. Machine: N.A.

Watmcﬂhmr ch-havel, o ke ks mwuw.HMqﬁ:{Mﬂmemumm1muu

bbb g un ivesu ds

Date d'Etalonnage: 9 Mars 2020 Aprés

Date du prochain Etalonnage: 9 Mars 2021 Conformae: X X
Date d*émission du certificat: 9 Mars 2020 Mon Conforme:

Le Service dévalunation des laboraloines d'#atonnege (GLAS) du Conseil nationsl da
recharches du Canada (CHRC) & dvatud el cedifis la capacitd d'@alonnage du Inbarsioire of

lan tragabilith au Systéme international d'unibés (S1) ou & des dlalons acceplables sebon |e

CLAS, Le présent ceriificat délalonnage est délivié conformément aux condilions da L
corlification du CLAS et aux condilions d'sccréditation du Consell canadien des nanmes

(GGM), Muméro d'aconbdifalion du CON: # 669, Le GLAS of la CCN no garantissan] pas
I'exactiuds des dalannagas individusls affoctiuss par las laboraloinas accréditds, Martin Langlals - Techniclan

=020 A

SFO09106
L crit Gmriour du présent ceifics: apparsent & Inat. St-Lacant ing o doil dire repeout intégralament, & mains duna auborsstion dcrile & inst. St-Launent Ine. Page 2 do 2



A B0 rue de la montagne
Instrumentation ey b 10
Saint.Laurent.. o (o e

CLAS 2010.02

CERTIFICAT D'ETAI..ONNAGE

No.Certificat:  CE- EM-1 27 DQIUSJEU

Compagnie: | Services Palyleeebs Inc Procédure de service 4INI106

Adrasse: 695 B rue Gaudette Précision requise: +\- 1"Hg
St-Jean-sur-Richelieu, Québec, J3B 757 Fréquence t!'étzillrl;.lnn.'su;ea1 Ijuurs] 385

Type d'instrument: | Manométre Typa d'mtré«&

Manufacturier: Dwyer Type de sortie: Digitale

Mo. Model: DPG200 Type de mesura: Pression

No. Série: MNA. Gamme: 0-28"Hg

Emplacement: : No. Machine: MN.A,

Etalon Utilisé: No. du certificat d'étalonnage: | 2019004641

Cryslal KPEI
No. Séria: 258139 Dernidre date d'étalonnage: | 12-Jul-18
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 12-Jul-20
Commentaire:

ETALONL 2 Tk TR R

Emfm Utilisé: Fluke 744 No. du certificat d'étalonnage: 2019007064
!«In. Sirie: 8138009 Demniére date d'étalonnage: 18-0ct-19
Cartificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-Oct-20
Commentaire:

_ RESULTATD'ETALONNAG
Entrée \r'alaur Valeur Erreurde | Valeur aprés | Incertitude
Source Donnée Actuelle Déviation | Etalonnage | Elargie
0.00 "Hg 0.00 "Hg 0.00 "Hg 0.00 "Hg 0.00 "Hg 1"Hg Vérification indicateur
-7.50 "Hg -7.50 "Hg -7.51 "Ha -0.01 "Hag -7.51 "Hg 1"Hg Wérification indicateur
-15.00 "Ha -15.00 "Hg -15.03 "Hg -0.03 "Hg -15.03 "Hg 1"Hg Vérification indicateur
-22.50 "Hg -22 50 "Hg -22.57 "Hg -0.07 "Hag -22.57 "Hg 1"Hg Vérification indicateur
-28.00 "Hg -28.00 "Hg -28.10"Hg -0.10 "Hg -28.10 "Hg 1"Hg Vérification indicateur

0.00 "Hg|10.0000 V.DC. | 9.9990 V.DC.|-0,0010 V.DC.| 9,9990 V.DC. 0.5V.DC, Verification sortie analogigue
-7.50"Hg| 8.0000V.DC.| 8.0128 V.DC. }+0.0128 V.DC. | B.0128 V.DC. 0.5 v.DC. Verification sortie analogigue
-15.00 "Hg| 6.0000v.DC.| 6.0177 V.DC. lo.0177 v.oc.| s.0177 V.OC. 0.5v.0C. Vérification sortie analogigue
-22.60"Hg| 4.0000Vv.DC.| 3.9973 V.DC. |-0.0027 V.DC.| 3.9973 vV.DC. 0.5 V.DC. Weérification sortie analogigue
-28.00 "Hg| 2.5333V.DC.| 2.5184 v.DC. |-0.0149 V.DC.| 2.5184 V.DC. 0.5v.0C. Viérification sortie analogigue
Conditions Environnementales: Température: 20 °C Humidité: 23 %RH

Type d'Etalonnage:

5FO2108
L choit faulur du présent corifical appartiont & Inat St-Laurent inc et deit 8 reprodull infégraiemant, & mains dune aulorisaton derito de inst. St-Launent Inc. Page 1de 2



80 rue de la montagne

Instrumentation St-Joseph du lac
Saint-Laurent.. o ooy aTa1ee

Fax: (450) 473-5207
Accradité IS0 17025 MIC-CNIC Email: st st-laurentEvideation, ca

FTTTTTTrereey
CLAS 2010-02

CERTIFICAT D'ETALONNAGE
Eh.l'l-121||r nuafzn

AL IERT
L |.||_l.|

Mo.Certificat:

Compagnis: | Services Polytests Inc Procédure de service: | 4INO108

Adresse: 695 B rue Gaudelte Précision requise: += 1"Hg
St-Jean-sur-Richelieu, Quebec, J3B 757 Fréquence d'étalonnage: (jours)| 365

.._-_-_'I_.”I.:r._-_.:_ .'-E

Type d'instrument: | Manométre Type d'en Pression

Manufacturier: Dwyer Type de sortie: Digitale

No. Model: DPG200 Type de mesure: Pression

No. Série: N.A. Gamme: 0-28"Hg

Emplacemant: WA, Mo. Machine: WA
Iwumm@uwwmmﬂwﬁfmhmuﬂuﬂh" L Lo quREhd da sl AU Ergncss do in noama 150 17028 o les

Date d'étalunnige: 8 Mars 2020 Avant Apris

Date du prochain Etalonnage: 8 Mars 2021 Conforme: X X
Date d'émission du certificat: 9 Mars 2020 Mon Conforme:

L Service dévaluation dos laboralcires o'édatonnage (CLAS) du Consell netional da
recharches du Canada (CHRC) a dvalud el certifié la capacitd d'éalonnage du laboredoire et

Ia tragabilith au Systéme inlarnational dunibés (S1) ou & des dlalons acceptables selan o

CLAS, Le présent corlificat détalonnage est délivié conformément sux conditions de L
cortification du CLAS et aux condilions d'accriditation du Consoll canadien des nommes

(CEN). Numéro d'accrédiation du CON: # 66D, Le CLAS et le CCN ne garaniissen pas
l'wxactitude des éalonnages individuals effeciuds par les laboraloires acerédilis, Martin Langlals - Technichen

2P o3 =0

SF09106
Lo ol Bt o prisant cariScat apparient 4 inal St-Laurent in of doi dirs mproduil inldgraiemant, & maing dune sulnriaation scre de ins StLaurert inc. Fago 7 da 2



Luboratoire = Laboratory

CERTIFICAT D’ETALON NAGE

Client : Polytests

Adresse : 685 B rue Gaudette
St-Jean-sur-Richelieu, QC
JABTST |

Techniclen:

Simeonidis, Georgios

DESCRIPTION DU SERVICE:

Description des masses ; ' ASTM EB1T
Classe da précision : | ASTM 1

Densité : ' 7.96g/cm?
Identification (sl unique) : ' (items multiples)
Condition d'essal : : Temp °C.  21.2685

NOTES:

MG ChC
CLAS 2010-01

8800 Chemin de la Cdte-de-Liesse, Lachine, QC HET 1A1

No. du Cartificat :
Date d'étalonnage :

' NI

www.dispersion.ca 1.866.390.5085

152-4BR901-182
09-01-2018

-JZ_[ | . -(_'/f_::f”iﬂ..._,. =

David Llorens, Responsable

Date d'approbation :

Date prochain étalonnage :
Accrédtation CCN n, :
Certification CLAS n. :

Presslon kPa:  101.565

Qualité

08-01-2018
08-01-2023
668
2010-01

Hurnidité: 49.58

Pour l'étalonnage des masaasé nous utilisons la procédure "Comparaison individuelle" PDL-08-MG-001 et la
procédure "Détermination des incertitudes" PDL-09-MG-002. Le droit d'auteur du présent certificat appartient
au laboratoire délivreur et doit &tre reproduit intégralement, 4 moins d'une autorisation écrite du laboratoire

délivreur.

REMARQUES:

20§

I SAYY “page 1de 5



n|SI EnSI“N RIC CNIC

Luaboratoire = Laboratory CLAS 2010401
CERTIFICAT D'ETALONNAGE e wweteperchnca. 1.008.890.8008

Cliant : Polylesls No. du Cortificat ; 152-4BB301-182
Adrosse : 685 B rue Gaudetta Accridtation CCN n. : 668

St-Jaan-sur-Richalieu, QC Cartification CLAS n. : 2010-01

JIBTET Classe d'exactitude : ASTM 1

Date d'étalonnage : 09.01-2018

Masse : 100 mg - 200 g Date du prochain atalonnage : 09-01-2023

RESULTAT DE L'ETALONNAGE, MASSE CONVENTIONNELLE:

Valeur Nominale  No de sére Mo dinvantaira  Masse corventionnall | Masse conventionnelia  Toléranca + (mg) Inceritudes + {mg)
apnes ajustament

100 mg 1000014200  EM-128 00,6883 mg 0.010 g 0.002 mg
200q 1000028013 EM-128 160.96082 g 0.50 mg 010 mg

NP

page 2 de §



nISI E“SI“" FC ChIC

Laboratoire = Laboratory CLAS 201001
CERTIFICAT D'ETALONNAGE e e dapersion.ca. 1.866.560.6066

Cliant ; Folytests No. du Certificat : 162-4BB901-182
Adrosse : 695 B rus Gaudetta Acorddtation CCN n. : aea

St-Jean-sur-Richeliey, GC Certification CLAS n. : 2010-01

JABTST Classe d'exactitude : ASTM 1

Date d'étalonnage : 08-01-2018

Massa : 100mg - 2000 Date du prochaln étalonnage : 08-01-2023

RESULTAT DE L'ETALONNAGE DES POIDS, CORRECTIONS:

Valaur Nerninala Me da sétia Mo d'invantalra Mazse conventionnalle Masss conventionnalla Tolérance + (mg) Incartiudes + (mg)
Comection Corraction
apris ajustameant

100 mg 1000014200  EM-128 <0,0007 mg 0.010 mg 0002 mg
200g 1000028013 EM-128 -0.38 mg 0.50 mg 0.10mg

2

page 3de 5



nISI EHSIn" AC CNAC

Laboratoire = Laboratory CLAS 2010-01
9800 Chemin de |a Céte-de-Liesse, Lachine, QC HET 1A1

CERTIFICAT D'ETALONNAGE T v dispersion.ca’ 1,856 390,5008
BALANCES UTILISEES
Pour I'étalonnaga manuel :

>6kga2skg: Mettler Toledo XP32003L, SNR 1123271214, max. 321009, d=0.005¢g

=1kgabkg Mettler Toledo PR5003, SNR 1115311634, max, 5100 g, d =0.001 g

>300gaz2kg: Mettier Toledo XP20045, SNR B131185222, max. 2100g, d=0.1mg

=100ga200g: Mettier Toledo AT201 SNR BA1115230146, max. 205 g, d = 0.01 mg

»5ga1dlg: Mettler Toledo AX 106 SNR 1127083824, max. 111 g,d = 1 g

1mgasg; Mettler UMX5, SNR 1121103055, max. 5.1 g, d = 0.1 yg

Pour 'étalonnage automatisé

>200g41kg: Mettler Toledo AX1005 SNR 1127083210, max. 1109 g, d = 0.01 mg
>65ga100g: Mettler Toledo AX108 SNR 1120143015, max. 111 g, d = 1 g
1mgabg: Mettler UMX5, SNR 1125140561, max. 5,1 g, d = 0.1 g

Les balances sont vérifidées selon nofre procédure de conirdle périodigue PDL-11-MG-001.

INCERTITUDES:

Les incertitudes que nous retrouvons comprannent :

Linceriifude associde & 'opération de pesage.

Lincerfifude associge & la densité da l'air,

Lincertilude associde & ['étalon ulilise.

Lincertifude associde & la densilé de la masse & dlre élalonnee,

b

L'incertitude de l'opération de pesage comprend la reproductibilité & long terme.

Les incertitudes précisées dans ce rapport sont des incertitudes élargies représentant un niveau

de confiance d'approximativement 95 %, obtenu en multipliant ensemble l'incertitude-type composée
par un facteur de couverture de k = 2, Pour de plus amples renseignements, veuillez consulter la
publication GUM (Guide pour 'expression de l'inceritude de mesure, édition de 1935).

TRAGABILITE

Le Service d'évaluation de laboratoires d'étalonnage (CLAS) du Conseil national de recherches du Canada
(CNRC) a évalué et a cerlifié des capacités d'élalonnage spécifiques de ce laboratoire et leur tragabilité & des
étalons nationaux de mesure reconnus et au Systéme international d'unités (SI). Ce certificat d'étalonnage est
émis conformément aux conditions de certification accordées par CLAS et aux conditions d'accréditation
accordées par le Conseil canadien des normes (CCN). Le CLAS pas plus que le CCN ne peut garantir I'exactitude
des étalonnages individuels effectués par des laboratoires accrédités.

NE

page 4 de 5



DISPERSION ot

Laboratoire = Loboratory CLAS 201001
800 Chemin de la Cote-de-Li , Laching, QC HBT 1A1

CERTIFICAT D'ETALONNAGE s dispersion.ca 1.866.390.5066
REFERENCES UTILISEES

Paids Mo de série Fabricant Dale d'élalonnage Date due

20kg B9TE Trogmner 30-05-2017 30-05-2018

Gkq 128088 Mattler Toledo 02-08-2017 02-09-2018

5k 96-0888-50-3 Denver Instrument Company 02-00-2017 02-09-2018

2kg 120098 Mettlar Toledo 02-08-2017 02-08-2018

2kg 95-0888-50-3 Denver Instrument Company 02-08-2017 02-08-2018

300g 96-0888-50-2 Danver Instrument Company 02-08-2017 02-09-2018

ikg-1mg  MT-01 Mettler Toledo 02-09-2017 02-09-2018

ETALONS CERTFIES PAR LE CNRC( Référence NRC MS-2016-0021)

Poids No de série Fabricant Date d'étalonnage Date due

100g 95170 Mettier Toledo 17-10-2016 17-10-2018
10kg 129100 Mettier Toledo 17-10-2016 17-10-2018
kg 95171 Mattiar Toledo [ 17-10-2016 17-10-2018

REFERENCES DE LA STATION ROBOTISEE

Polds Mo de série Fabricant Date d'étalonnage Date due
ikg-1mg  DKO00A132 Laboratoire Dispersion 01-08-2017 01-08-2018

| NY
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B0 rue de la montagne
St-Josaph du lac

Instrumentation (Québec), JON MO
Tél: (450 473-6165

Saint‘ Lall I'&l"ltn Faux: (450) 473-5207

Accrédité IS0 17025 MG ChiC Email: inst st-baurent @videatron.ca
CLAS 2010-02

CERTIFICAT D'ETALONNAGE

No.Certificat: CE-EM-147 09/03/20
3} i CLIENT s o g A e ]

;.11

Py A
FRA 1 Rl et A a1

S-awmaa Paolytests Inc Pmcédura da unrica'
Adresse: 695 B rue Gaudeaite Précision requise:

St-Jean-sur-Richelieu, Cluédbec, J3B 757 Frégquence d'étalonnage: ﬂnum} 365

Compagnie:

T]!pa d" Imtmmunt Enreqistraur Typa d'mtrﬁe.

Manufacturier: Keithlay Type de sortie: Digital

MNo. Modal: 2700 Type de mesure: Température
Mo. Série: 1349443 Gamme: Divers
Emplacement: N.A. MNo. Machine: M.A,

\ DE L'ETALON

e Sl o

Etalnn Utilisé: Fluke 744 No. du certificat d'étalonnage: | 2019007064
Mo. Série: 8139009 Derniére date d'étalonnage: | 18-Oct-18
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-Oct-20
Commentaire:

— == I T
ﬁ : r;l::—— (g, 1 e ey Y .
AR e o el

: A = 'r?Tr P wﬁ___f]imp' ”ra:"i'_ |
Entrée Valeur \fala ur Erreur de "ufaluur aprés | Incertitude
Source Donnée Actuelle Déviation | Etalonnage | Elargie sty

Voir Commentaire

T
NMAGE '_|.I

Conditions Environnementales: Température: 20°C Humidite: 23 %RH
Type d'Etalonnage:  Data Acquisition system Conforme

mamwm“ﬂﬁﬂ“xﬁm;“w.::;m e
Date d° E!:alnn nage' 9 Mars 2020 Avam Aprés
Date du prochain Etalonnage: 9 Mars 2021 Conforme: A X
Date d'émission du certificat: 9 Mars 2020 MNon Conforme:

Le Service d'évalustion des laboraloires d'@alonnage (CLAS) du Conseil national de
recharches du Canada (CMRC) a dvalué ot cesiiflé la capacitd d'dlalonnoge du laboratole et

In ragabilitd au Systéme Intemalional dunités (S1) ou & des étalons acceplables selon be
CLAS. Le présent canificat d'élalonnage est délived conformément aux conditions de I_
conificalion du CLAS el aux conditions d'sccréditation du Consed canadian des normes

[CCN). Mumdno daccréditation du CON: # 668, Le CLAS ot le CCN no garantissent pas
rewactitude das dtaloanages indhidusls effectués par les lnboratoires sccrédites. Mariin Langlals - Techn

e s 3C

SF09101
L il awstour du présent carlibcat spparfent 4 Inst. 5% Launent Inc ot doit $tro roproduit inbdgradamsan, & moing duns sulonastion donile &a Insl. Si-Lauwant Ine. Page 1da 1




B0 e de la montagne

St-Joseph du lag

(Québec), JOM 180

Tél; (450) 473-6169

Fax: (450) 473-5207

Emiail: inst.si-leuvrent@videctran.ca

Instrumentation

Saint-Laurent..

Accréditéd 1S0 17025

T

Mo.Certificat:

MIC-ChIC

LR L R ]
CLAS 20M0-02

CERTIFICAT D'ETALONNAGE

AT

CE-EM-248 23/03/20

4IN9106

Compagnie: Sernvices Polylests Inc Procédure de service:
Adresse: 695 B rue Gaudette Précision requise: +f 0,25 "H20
St-Jean-sur-Richelieu, Québec, J3B 757 Fréquence d'étalonnage: (jours)| 365

Pression

Type d'entrée:

Indicateur

Type dinstrument:

Manufacturier: Dwyer Type de sortie: Voltage

Mo. Model: MS-321-LCD Type de mesure: Pression

No. Série: NIA Gamme: 0a010"H20
Banc de test MNo. Machine: MA,

Emplacement:
%nn Uﬂliai:
MNo. Série:

S-Mar-20
a-Mar-21

Mo. du certificat d'étalonnage:
Derniére date d'étalonnage:
Prochaine date d'étalonnage:

2784759
Alpha Controls

Certificat fait par:
Commentaire:

=

Eta

lon Utilisé:

Fluke 744
No. Série: 8139009 Derniére date d'étalonnage: 18-Oct-18
Cortificat fait par: | Alpha Contrals Prochaine date d'étalonnage: | 18-Oct-20

Commentaire;

e = _"_IF__II"' '_._I_r N T -
Incartitude

Entrée ‘Jnlnur =

Valeur
Source Donnée Actuelie E;r\'rai:a:: Etl:lt-:lt:'l::;;_ ie COmamnain

0.0000 "H2O| 0.0000"H20| 0.0002 "H20| 0.0002 "H20| 0.0002 "H20| 0.25"H20 Vérification indicateur
0.0250"H2O| 0.0250 "H20| 0.0241 "H20| -0.0009 "H20| 0.0241 "H20| 0.25"H20 Vérification indicateur
0.0500 "H2CQ| 0.0500 "H20| 0.0530 "H20| 00030 "H20| 0.0530"H20| 0.25"H20 Vérification indicateur
0.0750"H20| 0.0750"HZ2O| 0.0745"H20| -0.0005 "H20| 0.0748 "H20| 0.25"H20 Vérification indicateur
0.1000 "H2O| 0.1000 "H20| 0.0984 "H20| -0.0016 "H20| 0.0984 "H20| 0.25"H20 Vérification indicataur
0.0000 "H20O| 0.0000 V.DC.| 0.0006 V.DC. +0.0006 V.OC.| 0.0006 V.DC.|] 0.5V.DC. Viérification sortie analogique
0.0250 "H20| 2.5000 V.DC.| 2.4667 V.DC.|-0.0333 V.DC.| 24667 V.DC.| 0.5V.0C. Vérification sortie analogique
0.0500 "H20| 5.0000V.DC.| 5.0312V.DC.| 0.0312V.DC.| 5.0312V.DC.| 05V.DC. Vérification sortie analogique
0.0750 "H20 | 7.5000 V.DC.| 7.4588 V.DC.|-0.0412V.DC.| 74588 V.DC.| 05V.DC. Vérification sortie analogique
0.1000 "H20|10.0000 V.DC. | 9.8590 V.OC. [-0.1410 V.DC.| 8.8580V.DC.| 05V.DC, Vérification sortie analogique
Conditions Environnementales: Température: 20 °C Humidité: 31 %RH

Type d'Etalonnage:

L ol diarslour du prisent corifical appationt & inst. St-Lawent inc et doit dtro reprodufl insbgraiemont, & meens Sune suloriabion drive de Irt. St-Lautent lns.

SFO9106
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1 ;tl:l rua de la monlagne
Instrumentation Bt
Saint-Laurent.. 16 s arssiee

Accradité 1ISO 17025 MiC-ChNIC Ernail: st st-laurentvideciron.ca

CLAS F010-02

CERTIFICAT D'ETALONNAGE

CE-EM-249 23/03/20

No.Certificat:

Procédure de service: 4IM3106

Compagnie: | Servicas Polytests Inc
Adresse: 685 B rue Gaudette Précision requise: +/- 0,25 "HZ20
St-Joan-sur-Richelieu, Québec, J3B 757 Fraquence d'étalonnage: (jours)| 365

- 1 |. | |:":'i I-I il i':: E L

Type d'instrument: | Indicateur Type d'entrée: Pression

Manufacturier; Crwyer Type de sortie: Voltage

MNo. Model: MS-321-LCD Type de mesure: Pression

No. Série: MiA Gamme:; 03010 "H20

Emplacemeant: Banc de test No. Machine: MiA
mmm.mmdﬁmm-mmhmaﬂ'whmummm' T pis el Stsnlorrg B g b mvarrm B50 17028 ol lon.

i nbors uidada affdcsont Titsloin g est CHAL otiou i NIST. Le degrd dincedfade sst basd sur un shisai & corlancastSi, K=3.
GAT |G EE

23 Mars 2020 Avant Aprés

Date d'Etalonnage:

Date du prochain Etalonnage: 23 Mars 2021 Conforme: X X
Date d'émission du certificat; 23 Mars 2020 Non Conforme:

Le Service dédvaluation des laboratoires délalonnage (CLAS) du Consell national de
recherches du Canada (CHRC) a dvalué ef cedifid la capacité d'étatonnage du laboralolne ot
[a tragabilith au Sysiéme international d'unités (S1) ou & des étalons acceplables salon be

CLAS. Le présent cortifical ddtalonnage st délivrd conformémant sux conditions de H i: L_

certification du CLAS ef sux conditions d'accraditation du Consed canadion des normes

{CGN). Numdro o'accrédilation du GON: # 668, Le CLAS ot ke CCN ne garantssent pas
Fexaclitudo des dalonnages individuals efeciuds par les laboratoires poerddiéds. Martin Langlals - Techniclen

270+ “

S5F09106
Le droll d'suteur du présent cerlificat apparterd & Inst. St-Lawront inc o doit dire reproduil inbhgralemant, & molns dane aubcrisaton éorile de insl, Si-Laurent Inc. Pags 2 do 2



T

Mo.Certificat:

Gumpag nia:

Instrumentation

Saint<Laurent..

Accrédité 1S0 17025

CE EM I}EI1 1D.Fﬂ3!20

Sanrmea Polytasia Inc

MC.ChNIC

FEFTrrrrreTm
GLAS 2010-02

CERTIFICAT D'ETALONNAGE

BLC Accrpdied

LA

0

A rdaild OCH

B0 rue de ln montagne

St-Josaph du lac

(Quibses), JON 1040

Tél: (450) £73-8169

Fax: (450) 473-5207

Ernail: imst.st-laurent@videatron, ca

[ERCEE]

Procddure de service:

4INS101

Adresse:

595 B rua Gaudette

Précision requise:

+- 2.0°C

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

Fr&quuncu d'étalonnage: (jours)

Type d'instru

Indicateur

Typa d enu'éa.

Temp

mant:
Manufacturier: Fluke Type de sortie: Digitale
No. Model: g2-1 Type de mesure: Température
No. Série: 80630037 Gamme: Divers
Emplacement: MNo. Machine: MN.A.

——————
b} Tl 2

e b el B e el g e P !Ju

Etalon Utilisé: Fluke 744 No. du certificat d' mlannaga 2015007064
No. Série: 6139008 Derniére date d'étalonnage: | 18-Oct-19
Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 18-Oct-20
Commentaire:

g =

ot e

s W

Va raur Valeur Erreur de ‘Ja beur a s Inr.:nrﬂtudn i
Source Donnée Actuslle Déviation | Etalon n‘:;éa Elargie Commenialie

00°C 0.0°C -0.1°C 01°C 0.1°*C 1.0°C T1 typed
126.0°C 125.0°C 125.0 °C 0.0°C 125.0*C 1.0°C T1 typed
250.0 °C 280.0*C 250.0 °C 0.0*C 260.0°C 1.0°C T1 typed
375.0°C 375.0°C 3749°C 01°C 3749°C 1.0°C T1 typed
500.0 °C 500.0 *C 500.0°C 0.0°C 500.0°C 1.0°C T1 typed

go°C 0.0°C 0o°c 0.0*C 0.0°C 1.0°C T2 typed
125.0°C 125.0°C 125.0 °C 00=*C 125.0°C 1.0°C T2 typed
250.0 °C 280.0*C 280.0 °C 0.0*C 250.0°C 1.0°C T2 typel
375.0°C 375.0°C 37s.0°C 0.0°C ar5.0°C 1.0*C T2 typed
500.0 °C 500.0 *C 500.0 °C 0.0°C 500.0 °C 1.0*C T2 typed

g.o*C go°c 0.2°C +0.2 *°C 02°'C 1.0°C T1 typak
125.0*C 125.0°C 125:27°C +0.2°C 125.2 °C 1.0°C T1 typak
2500 *C 250.0°C 250.1°C +0.1°C 250.1°C 1.0°C T1 typeK
375.0°C 378.0°C 5.2 G +0.2 °C 375.2°C 1.0°C T1 typek
500.0*C 500.0 °C 500.1°*C +0.1"C 500.1 °C 1.0°C T1 typak

o0o-c 0.0°*C 0.2*C +0.2 *C 0.2°C 1.0*C T2 typeK
125.0°C 125.0 °C 125.2°C +0.2°C 125.2°C 1.0%C T2 typek
250.0°C 250.0°C 2502 °C +0.2°C 250.2°C 1.0% T2 typek
375.0°C ars.0°c 375.2'C +0.2°C 37e.2°C 1.0%C T2 typeK
500.0 °C 500.0°C 5001 °C +1*C 500.1 *C 1.0 °C T2 typek

Conditions Environnementales: Température: 20 °C Humidité: 23 %RH

Type d'Etalonnage:

L dhroit oulow du présent cortifical separtiont 4 Inst. Bt-Lautent Inc at doil #ro roprodull intégrabemaent, & mains Jursd sulorasson eoite de s, Si-Laurent inc.
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:%:1 Ins_trumentation
Saint-Laurent.

80 rua da la montagne
St-Joseph du lac
(Québec), JON 1440
Téd: (450) 473-6189
Fax; {450) 473-5207

Accradité 1S0O 17025 MC-ChNIC Email: inst st-lsurant@videstron ca
L L L e |
CLAS 2010-02

CERTIFICAT D'ETALONNAGE

Mao. cemﬁcat CE-EM-001 10/03/20

cnmpagmu Services Polytests Inc

Procédure de sarvice: 4II‘~I91EI1

Adresse: G35 B rue Gaudette

Précision requise: +-2.0°C

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

Type d'instrument: | Indicateur

Fréguence d'étalonnage: (jours)| 365

Type d‘antnie Temp
Manufacturier: Fluke Type de sortia: Digitale
Mo, Model: 52-1 Type de mesure: Températura
Mo. Série: B0B3003T Gamme: Divers
Emplaceameant: MN.A No. Machine: MLA,
wwmmmmwwmummwhhMKumﬂﬁ ol o gy el b iewaired K50 TS ol ek

u CHRC otou au MIST. Le

dincentituds est basd sur un riveau o condance=P5%, H‘ﬂ‘

Date d'Etalonnage: 10 Mars 2020
Date du prochain Etalonnage: 10 Mars 2021 Confarme: X X
Date d'émission du certificat: 10 Mars 2020 Nen Cenforme:

Le Service d'évahsation des laborataires détalonnage {CLAS) du Consoll naticnal de

rechorches du Canada (GHNRC) a dvalud el carlifid |a capacité G élalonnage du Laborabaine et

kA tracabidité au Sysiéme intomational dunités (51) ou & des dalons accepiables salon ba
CLAS. Le présent cestifical d'étalonnage esd délivré conformémant auy conditions de
corfification du CLAS of sux condibons d'accrédilation du Conseil canadian des normes
{GCM]). Numitre daccriditation du GCGN: # 858, Le GLAS et ke CCN ne garankissent pas
Fexactilude des dlalonnages indihiduels effecluds par los lahoratoires accriditis.

ot b

Martin Langlals - Technician

20 = 5

SF0911

Lo drok dautews du présent corsical appartiont & ngt. Si-Lauen] Inc ol deil §ene reprodull intbgralemant, & moins: dune autorisation donle do Inst St-Lawmn ing. Fingo 2 do



POLYCONTROLS

INTEGRATION » CALIBRATION « INSTRUMENTATION

CERTIFICAT D'ETALONNAGE # 13427

Date d'étalonnage : 2020-12-21
Date d"émission du certificat : 2020-12-22

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

Etalonnage d'un
[Mébitmétre volumétrique American Meter Company DTM-200A S/N : 99A274209

CONFORMITE AU PROGRAMME DE QUALITE

Tous les étalonnages sont effectués conformément au manuel d'assurance qualité de Polycontrols qui est conforme 4 la
norme ISO/IEC 17025: 2017, 4 la norme IS0 9001 — 2015 ainsi qu'a toutes autres exigences de qualité définies dans la
description d'achat des clients. Les résultats ne sont valides que pour I'objet soumis & I'essai ou a 1’étalonnage. Si
applicable, la régle de décision est décrite au certificat,

TRACABILITE

La tragabilité des étalons de débit au National Institute of Standards and Technology, NIST, est maintenue par les
laboratoires de Fluke Corporation de Phoenix, Arizona et est conforme aux normes ISO/AEC 17025, ANSI/NCSL
£540-1-1994, 150-10012-1, MIL-5TD 45662 A.

Le Service d'évaluation des laboratoires d'étalonnage {CLAS) du Conseil national de recherches du Canada (CNRC) a
évalué et certifi¢ la capacité d'étalonnage du laboratoire et la tragabilité au Systéme intermational d'unités (S1) ou a des
¢talons acceptables selon le CLAS. Le présent certificat d'étalonnage est déliveé conformément aux conditions de
certification du CLAS et aux conditions d'aceréditation du Conseil canadien des normes (CCN). Le CLAS et le CCN ne
garantissent pas I'exactitude des étalonnages individuels effectués par les laboratoires accrédités,

APTITUDE EN MATIERE DE MESURE ET D'ETALONNAGE - CMC

Les rendements métrologiques d'étalonnage ont une incertitude de £0.2% de la lecture pour les mesures entre 5 SCCM
a 10 SLPM, £0.3% de la lecture pour les mesures entre 10 SLPM a 30 SLPM, £0.2% de la lecture pour les mesures
entre 30 SLPM & 3000 SLPM, £0.3% de la lecture pour les mesures supérieures 4 3000 SLPM jusqu'a 6000 SLPM et
+0.5% pour les mesures inféricures & 5 SCCM jusqu'a concurrence de | SCCM, équivalent air ou azote. Les incertitudes
exprimées sont élargies avee un facteur d’élargissement k = 2, et ce, pour un niveau de confiance d’environ 95 %, dans
I"hypothése d'une distribution normale incluant la résolution de I'instrument. Le rapport dlincertitude des essais (RIE)
de cet étalonnage respecte un ratio de 4:1 4 moins d'indication contraire.

SOMMAIRE DES CONDITIONS DE L'INSTRUMENT EN TEST

Conditions initiales  En bon état

Travail Effectué Etalonnage de l'instrument
Lectures Initiales = Lectures finales, aucun ajustement

Résultats Lectures finales dans les tolérances

Rennaj u Fréquence d'étalonnage aux 12 mois

oy E.IJX-HF_) - ! , /J

— Iy LA
Bernard Poirier Respgfisable du laboratoire
Métrologiste

D012 Polycontrals « Le présent document ne peul étre reproduit, sinon en entier, que par "approbation éenite des laboratoires
d'étalonmage de la compagnie Polyeoitrels inc. 3650 boul. Matte {Lacal A-1), Brossard (Québec), Canada, 14Y 222
Tel: (4507 444-3600 Fax: (450) 444-1088  www_polycontrols.com

Page 1 of 3
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POLYCONTROLS O

' aN + CA Mc.caac recmnmcen
NTEGRATI L LIBRATION « INSTRUMEMNTATION CLAS 200901 e -
Certificat d'étalonnage # 13427
Numéro de série: 99A274209 Station de mesure: 3
Date d'¢talonnage: 2020-12-21 Procédure: POS-CAL-005
Identification de l'instrument: EM-130 Régle de décision: Méthode #3
Instrument de mesure de référence utilisé pour I'étalonnage final
Description Maodeéle # Série Tracabilité Date dii
Fluke muibinu_l 20 slpm 2E2-5 237 1500279836 2021-03-06
Fluke molbloc_30 slpm JE4-VCR-V-0Q) 2403 1500285594 2021-06-10
Fluke molbox 1 Muolboxl 755 1500285062 2021-06-09
RTD Mist M22 2208102 2020003043 2021-04-23
Module 44.5 PSI avec Baro 163671 Module 30 160659 2020003156 2021-04-28
Spécifications finales de I'appareil Condition d'étalonnage
Gaz Air Gaz Ajr
Température d'opération Température ambiante 21.5°C
Pression a l'entrée Pression ambiante 1005.15 mbar
Pression a la sortie Orientation Verticale
Température de référence Elastomére Viton
Pression de référence Valve Viton
Etendue d'échelle 0-200 ACFH
Signaux Entrée/Sortie -
Alimentation
Tolérance ] %0.R.
Lectures finales
Déhit Instrument Valeurs mesurées Référence Erreur Tolérance | Incertitude
du test en test Pression  Température Référence calculée calculée acceptable k=2 TUR
ACFH it PSlA s i fr* fit* it f?
406438 6,760 14.5028 21.49 6. 710 6. Thh 0,006 0.068 0.023 292
T0.7640 11.790 14,6081 21.33 11.683 11.762 0.028 0.118 0.029 =
164.5625 27.430 14.7148 21.28 27473 27.453 -0.023 0.275 0,068 = |
}/g Y J
Page 2 of 3 ﬁ:)z <




POLYCONTROLS W 6

MC-ChIC

[re]
INTEGRATION « CALIBRATION » INSTRUMENTATION . e
CLAS 200902 BERE

Certificat d'étalonnage # 13427

Numéro de série: 99A274209 Station de mesure; 3
Date d'étalonnage: 2020-12-21 Procédure: POS-CAL-005
Identification de l'instrument: EM-130 Régle de décision: Méthode #3

Résultats finaux

Q 0 20 30 40 5 60 70O 80 90 100 110 120 130 140 150 160 170 18O 190 200 210
Débit de I'instrument en test (ACFH)

Voir l'snnexe pour la régle de décision

Zﬁg,‘f- or-zf
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POLYCONTROLS

INTEGRATION = CALIBRATION » INSTRUMENTATION

Annexe pour la réegle de décision

Méthode 3 Statut de Conformité Non-binaire avec Bande de Garde en considérant incertitude de
la mesure directement

Cette méthode tient compte d’une bande de garde pour définir 'intervalle acceptable et de rejet. La limite acceptable du
resultat de la mesure est calculée selon la méthode mathématique suivante AL = TL— w et de rejet RL = TL + w, dont w = rlJ.
Le multiple r de I'incertitude combiné élargie U peut &tre défini selon la table 1 section 5.2 du document ILAC G8 : 2019,
L'incertitude de la mesure U est une incertitude combinée élargie ayant un niveau de confiance de 95% (k = 2). La régle de
conformité non-binaire avec bande de garde est définie lorsqu'il y a quatre choix sur le statut de I'essai : dans la tolérance,
acceptation conditionnelle, rejet conditionnel, et hors tolérance.

Les conformités de [‘'essai sont définies telles que :

Intervalle Fu@osw
de Rejet ® FAésultats
des mesuras
e T e g e L s, ——limitedela
‘I E T tolérance
b Iﬂ A e _T__ 1 et - = Testdébit
hwu Limite
Intervalle Acceptable
Acceptable | {AL)
- == Limite de
Cas 1 Cas 2 Cas 3 Cas 4 Rejet (L)
Lo M o i i i .,

Explication de la régle Non-Binaire avec Bande de Garde

Cas 1 - Inférieur @ la limite acceptable AL, Statut : Dans les tolérances (in tolerance).
e Lerésultat de la mesure est a l'intérieur de I'intervalle acceptable. Cependant, I'estimation du risque en
assumant la probabilité d'une distribution normale d'étre & "'extérieur de |a limite de la tolérance est
< 2.5%. L'incertitude de |'essal est directement prise en considération. Couleur verte,
Cas 2 — inférieur & la limite de la tolérance TL, supérieur & la limite acceptable AL, Statut : Dans les tolérances-Conditionnel,
*  Lerésultat de la mesure est a 'extérieur de I'intervalle acceptable mais inférieur  la limite de la
tolérance. Cependant, la valeur observée est située dans la bande de garde w = TL-AL et |e statut du
résultat est conditionnel 3 I'évaluation du risque du client. Lincertitude de la mesure est directement
prise en considération. Couleur
Cas 3 — Supérieur o la limite de la tolérance, inférieur & RL, Statut : Hors telérance-Conditionnel.
*  lerésultat de la mesure est supérieur a la limite de la tolérance mais & I'extérieur de I'intervalle de rejet.
Cependant, la valeur observée est située dans la bande de garde w = TL-RL et le statut du résultat est
conditionnel a 'évaluation du risque du client. L'incertitude de la mesure est directerment prise en
considération. Couleur
Cas 4 - Supérieur d lo limite de rejet RL, Statut : Hors-tolérance (Out of tolerance).
* Llerésultat de la mesure est a I'intérieur de I'intervalle de rejet. Lincertitude de I'essai est directement
prise en considération. Couleur rouge.

2020 Pelycantrols — Le présent document ne peut Btre reprodult, sinon en entler, que par |'approbation écrite des laboratoires d'étalonnages de la
compagnie Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Québec), Canada, J14Y 272
Tel: (450) 444-3600 Fax : (450} 444-10B8 www polycontrols.com

Annexe Page L de 1
Extrait de POS-CAL-202, Rev, Db, 2020




80 rue de la montagne
St-Joseph du lac

Instrumentation {Québec), JON 140
Tl (450) 473-6169

Saints<Laurent.. Té 0) 4755160
Accridité 1SO 17025 MIC-ChAC Email: inst s${-lauren@videctron.ca
CLAS 2010-02 :

CERTIFICAT D'ETALONNAGE

ND Gertlf'c.at CE-EM-136 121’03:’20'

Compagnie: Sewrm Polytests Im:: Procédure de service: ISL-004

Adresse: 695 B rue Gaudette Précision requise: +e2°C H-3%RH
St-Jean-sur-Richelieu, Québee, JAB 7S7 Frﬁquanr;u d'étalonnage: (jours)| 365

T i S Al S S PECIFIOATION DE LINSTRUMERT o B e e e

Typa d‘lnstrument' Hygmmélra ‘l‘:.rpn d' unm TampﬁﬁRH

Manufacturier: Fluke Type de sortie: Digitale

Mo, Model: a71 Type de mosure: Temp/humidité

Mo. Sario: 10610850 Gammae: 5-.95%RH -20a60°C

Emplacement: M.A No. Machine: N.A.

Er.alnn Utilisé: Vaisala HM141-HMP45 MNo. du mrﬂﬂaat i i ﬁlalnnnagn: 2&19[:0&:}62

Mo, Série: VOB20123-U4840010 Derniére date d'étalonnage: | 12-Sep-19

Certificat fait par: | Alpha Controls Prochaine date d'étalonnage: | 12-Sep-20

Commentaire:

Enh‘éﬂ e l.l ‘J'nleu 58 Erreur de II|.|"a|m.|r nprim - Int:urtitudn
Source Donnée Actuelie Déviation Eulnnnnﬁ Ehmm Commontaire
250°C 26.0°C 25.0°C 0.0°C 250°C 1.0°C
40.0*C 40.0°C 40.2 °C +0.2*C 40.2 *C 1.0%

30.0 %RH 30.0 %RH 31.4 %RH +1.4 %RH 31.4 %RH - %RH
55.0 %RH 55.0 %RH 55.6 %RH +0.6 %RH 55.6 %RH - %RH
75.0 %RH 75.0 %RH 75.4 %RH +0.4 %RH 75.4 %RH —~ %RH

Conditions Environnementales: Température:  MNA. Humidité:  MN.A,
Type d'Etalonnage:

hhmma{nmlumwmmdm”wumnmluuwhwuww*w-mmmmﬁummmwum
Hm-ﬂ-u efeduer i rodrag mmmhMBThiWrﬂm"mmuummm

E(E 1 A CONF
Data l:l Etllnnnagu. 12 Mars 2020
Date du prochain Etalonnage: 12 Mars 2021 Conformae:
Date d'émission du certificat: 12 Mars 2020 Non Conforme:

Le Sesvice d'éwaluation des laboratoires d'étalonnage (CLAS) du Conseil nafionad do
rachesches du Canada (CHRGC) a évalué ¢l cortié la capacitd d'italonnage du laboraloine el

In tracabiité au Systeme international dunités (51) ou & des étalons accoptables selon la

CLAS. Le présent cortifical d'dtalonnage asl dékvné conformément sux condilions do J__‘ L
cedification du CLAS &l aux conditions d'acerdditation du Consell canadien des normes

(GO} Numiro daccridiation du CON: § 889, Le CLAS e & CCM ne garanisson pas -
Fexaclilude des élalonnages individuols effectuds par les laboraloiies accridilés. Muartin Langtals - Tochnicien

=
Zoﬁ_msb’ﬁ

Lo drosit Faubessr du prisoni corsfical appartiont & Insi. Si-Lauront Inc 81 doil dire negrodst intigealemant, & moins dune sulorisaton Srio de Irst. S1-Launast Inc Fago 1 de 1




CERTIFICATE OF NIST TRACEABLE CALIBRATION

Calibration Certificate No: 84629
Customer Information

I LT
Customer: Services Polytests, Inc. S L W
Address 1 695-B Gaudetie m \H‘_:‘{fﬂmdﬂi
St=Jean=sur-richelieu Al X acemEDiTED
13B 787 NN v
G NS N Taag
Customer PO #: 100519 alulpbet Carticata B LEVTEH
Procedure ID:  GTP AIRVEL Revision #: 7 Revision Date: 10/17/2018
Calibration Standards Information
Graftel 1D Manufacturer Model # Description CAL Due
10017 Hart Scientific/Burns ~ 1502A/3925 PRT, Temperature 8/3/2021
10086 Furness Controls FC0332 DP Transmitter SM2021
10100 Graftel na Temperature 10/18/2022
10171 Furness FCO332-2wW 0-.4" H20 5712021
10187 Vaisala PTB210 Barometric Pressure Gauge 12/1/2021
10157 - HOBO UX100-011 RH/Temp logger _]_,_ﬂ-"fﬁ.l‘?ﬂ.?ﬂ
Sensor Information
Manufacturer: Omega Description:  Velometer Method Used: Pitol Tube
Model #: HHF143 Rated Accuracy: + See Atachment  Accuracy Specified By: Omega
Instrument 1D#: EMI353 Range: 4010 5000  fpm Condition: Functional

Serial #: 1015949

Comments: Calibration Date: D8/27/2020 | Upper range limited o 5000fpm, 08-16-18.
Calibration Due: 08/27/2021

The calibrations within the centificate/repart are fraceable trough NIST or another Natiorral Metrology fnstilute ta the intermational System of
Uinits (51). The reported calibration uncertainly has a confidence level of 35% (k=2). A callbration uncerainty ratio of 4:1 was maintained
unlass required uncertainty is supporfed by analysis. Graffe! Quality Assurance System complies with applicable reguiraments of ISCVEC-
1F025-2017, ANSUNCSL Z540--19594 and 150 9001 2008, All rasults comtained within this carificate relale only fo termys) calibrated. This
cartificate shall not be reproduced excapt in full and with the written consent of Graftel. Acceplance Criteria par Simple Acceplance Ruls:
Maasuramen! Uncertainty is not appiied fo the measured value when infout of lolerance statement is made.

Performed By: Mﬂ_, Date:  B/27/2020

koevin Garcia
Calibration Technician

Approved By: __ﬁv.}ﬁ____ e Date:  B/28/2020
Scolt Pickelt

Vice Fresideni, Lab Services

Page 1 of 2

GRAFTEL 95 Chancellor Dr., Roselle, IL 60172  847.364.2600
www.graftel.com



ATTACHMENT TO CALIBRATION CERTIFICATE 84629
AS FOUND / AS LEFT DATA

Page 2 of 2

Reading Lower Limit | Measured | Upper Limit Measurement !
From of Meter | Reading From| of Meter Errar, Uncertainty cmc STATUS
Standard, Reading, Readin (k=2) (k=2) !
Actual Air Velocity i
m fpm fEm fpm fpm fpm fpm STATUS
170 167 172 173 2 | 4 4 Fass
283 279 281 287 -2 | 6 G Fass
466 460 464 472 2 | 8 8 Pass
1483 1467 1485 1498 2 21 21 Pass
2568 2541 2569 2505 1 a5 35 Fass
3500 3464 3500 3538 0 47 47 Pass
4531 4485 4537 4577 5] &1 61 Pass
5007 4956 5011 1 5058 4 67 g7 Pass
ERROR CHART
150 g —-F-——j-- —_—
5 100 94— :
[
b
@ 50 — —- —
[
E 0 L A _, A . i
9 - 1000 2000 3000 4000 5000 6000
4 SHft—m———mF——— - :
3 -100
#
=150 .
AIR VELOCITY, mfpm
Instrument Specifications |
Test riuid: A I
Lower Velocity Range: 40 fpm
Upper Velocity Range: 7800 pm
Velocity Resolution: 1 |
Velocity Accuracy:§+/-(1% RE&dith}
Laboratory Ambient Conditions I I
ressure; 4 psia |
Humidity:] 5300 | %RA |
Temperature; 84 .64 °F
FLOW - TEMPERATURE - HUMIDITY - PRESSLURE - DESIGN - CONSULTING - ENGINEERING

ﬂGnAFTEL

WWWL GRAFTEL, COM

NIST Traceable Calibration Data Sheet

B70 C.ln'll!lil:iw_' Drive, Elk Grove VHlage, IL GOOOT7 Phone: 847 -364-2600 Fax: BAT-264-2809




407 nae Craresnd, Moniséal-Nord [Qudhec)
HIH 176 Carada

TIL.{504) 320-3242 [ | BAS T74-GEGY
Fd {5 14] 3203750

JE.I-HHIMI'IDH SI'.".LI'I'JIDHS“ ra JMPN‘I‘.'W'[ l'ﬂLI'I' PIFFDRM!NEE&EI i Canadalinescsl com

,f CMIBRHTI-EN EDLUHENS FG IMPﬂCl'u'E ‘!"CIUF‘. F‘ERFDRH.-W‘MCE !

Certificat d'Etalonnage / Certificate of Calibration

CLIENT : Description: STOPWATCH
SERVICES POLYTESTS INC. Fabricant] Manufacturer: EXTECH
695-B GAUDETTE Modélef Model : 365510
ST-JEAN-SUR-RICHELIEU, QUEBEC No série | Serial no : 131636
# Inventaire [ Asset # : EM-175
TIFI rtifi ! 312464  PROCEDURE | Procedure :
TRESCAL - EXTECH_365510
AARA - M = fj
Date étalonnage/ Calibration Performed : 2020-12-24
Echéance/ Due Date : 2021-12-24 [Type de résultat | Resuils fype As-Found = As-Left
Conditions de mesure [ Measurement conditions Résultats d'essais | Test resufts :  Conforme [ In Tolerance
TEMPERATURE | Temp. : 23°C Usage restreint] Restricted use O
HUMEDITE | Hurmidity : 36% RH Reparation effectuée [ Repair performed ; L]
Ajustement effectué | Adiustment performed . ]
ETALONS UTILISES/ Standards Used:
Identification Manuf. Model Description Ser. # Etalonné/ Cal. Echéance/ Due
PRO313 H-p 531324 LIMIVERSAL COLNTER 3546A03142 2020-07-22 2021.07-22
PRO3SZ AGILENT 332504 FUNCTIONARBITRARY WAVEFORM CENERATOR  MYA0D0BD14 2019-06-12 2021-06-12

Les spécifications mentlonndes commme mites de tolérances 'essal sont celles établies par le manufacturier, sauf indication contraire
Test foverance fimits are based on manulacturers specifications wess stated otfrenwise,

NOTES :

202]-o!. /9 s W W= | O

= . MARTEL

Ler saysbrnme cualitd cé Lo sociéle est condorme meexigences die b norme B0 17025 et les Malons uldisds powr le processus d'étalonnage sont retragatiies au 51 par Pentremite oo CRRT el fouw du NISTT
O uaily system compdies with the requiements of 150 17025 and the standands wsed for the calbation are fraceabie fo 51 Hyough MEC anion ST,

o el Er S O EARTH AT APPARTIT A, BTRCA EARADA I, £1 (SR i L] CTH APASGRAT ALPRTUos® (M AT 1 S ol COMUSINT Py it §100% O THEMA, CANAZA AT
TR CASGAT, A (T RN A Pt S PTOCAT Se (TVA F  ahT TV TR CMS SR P L T pAAT B W (VTN RN T TR AN A CORLIANT

.1?025
/f”:‘ oo oo lor o e ol [ 1 || trescalcom



ml Certificat d' I:Zta]ﬂnnagc

| CALIBRATION SOLUTIONS TO IMPROVE YOUR PERFORMANCE | Certificate of Calibration

[ LA METROLOGIE AU SERVICE DE VOTRE PERFORMANCE |

312464 I
CLIENT / Customer : SERVICES POLYTESTS INC. |
DESCRIPTION [ Description : STOPWATCH |
MANUFACTURIER / Manufacturer : EXTECH 28
MODELE / Model : 365510 |
DESCRIPTION LIMITES LECTURES  LIMITES
Description Limits Readings Limits
in Max
Temps écoulé, chronométre sous test / Elapsed time on test stopwatch Comptes [ Counts
Minutes Seconds 1100 sec Chronométre/timer
23 & a7 138687
Total au compteur /| Reference timer: [133{535,5 ]mmptas.rmunts
(At ) Deviation (1/100sec): 1,50
Deviation Par jour/ Per day (%) 0,0011 % *Secondes | Deviation 24hrs — * Secondes
Devintion Par jour/ ¢ (sl 0,93 sec =300 0,93 3,00

* Tolérances basées sur une déviation maximale de 3 sec/jour
* Tolerances based on a 3 sccfday maximum deviation

Incertitude/ Uncertainty: +17 ms

Lorsque feurnies dans ks rappon, les inceriiudes de mosure sont dos moertiudes Slargies repriesenant
un niveau de confiance dapproximalivernent 95% , oblenu en multipiant Mincerude-lype composée
par un (acieur de couvenure da ks2

e p——— T

When suppiied i the repart, the measurement uncarfaintias ane expanded uncerfainies representing
a confidence level of approximalely $5% , oblain by muliphang the comirined slandand
wnearainly by @ covrage fachar of k=2,

Page 2] 2
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Mo, Certlﬁcat

Instrumentation
Saint.Laurent..

80 rua de la maniagne

St-Joseph du lac

(Quibec), JOM TR0

Tel: (450) 4736169

Fax, (450) 4735207

Ernail: inst.st-laurent@videctron.ca

CERTIFICAT D'ETALONNAGE

CE-EM-224 121'03.?2!]

Gnmpagnin

Senrluaa Pnl;rl-ﬂxls Inc

Procédure de service:

ISL-022
Adresse: 695 B rue Gaudette Précision requise: +- 1/32"
St-Jean-sur-Richelieu, Québec, JAB 757 Fniquam d'étalonnage: (jours)| 365

Ruban & mesurer

_'"||I||. 'L‘I

Etalon Utilisé:

Taps masura—:

Type diinstrument: T Typ&d‘enm
Manufacturier: Stanley Type de sortie: MiA
No. Model: Leverlock 128#39; Type de mesure: Inch
No. Série: MIA Gamme: a1z
Emplacement: Portable No. Machine: NiA,

No. du narllﬂr.at d ﬂtalnnnaga:

Mo, Série; 200689786 Dernigre date d'étalonnage: 18-Feb-20
Certificat fait par: | Starrett Prochaine date d'étalonnage: | 18-Feb-22
Commentaire:

——p = TP

AN TR T

TS

e

Enlrée ‘Ja leur . "u"alaur - Errﬂur dn '*.r'alﬂur aprﬁs
Source Donnée Actuelle Déviation Etalannaﬂn Cammatialr
1.00" 1.00" 1.00" 0.00" 1.00 "
35.00" 36.00" 36.00" 0.00" 36.00"
T200" raoo" 72.00" 0.00" 7200"
108.00" 108.00 " 108.00" 0.00" 108.00 "
132.00" 132.00" 132.00" 000" 132.00"
Conditions Environnementales: Température: 22°*C Humidité: 35 %RH
Commantaire:
leshrarneniaion B5-Lauend Inc. Carie que Mnsiument c-hisl, teconttn oo evcbd s spdabcatonms datias par b lsbaiquant. Les italons olilsés pow oflechear Tétalonnage o=t

L ION DU CERTIFICAT | ~ CONFORMITE D'ETAL
Date d I‘:’talunnagu. 12 Mars 2020
Date du prochain Etalonnage: 12 Mars 2021 Conforme:
Date d'émission du certificat: 12 Mars 2020 Mon Confarme:

L drodl Tasstour du présent corlifical appariend & Inst. Si-Launee Inc ol dolt dve reprodunl Fasgralement, & mord dund autonsaion dcnte da Inst. St-Lawant Inc

[y

Martin Langlais - Technicien

a0 - # =

Fape1de 1




207-177-6218
Fax 207-777-6215
WWW.specair.com

22 Albiston Way
N , Auburn, ME 04210
B00-292-6218

Date: 08/14/2017 Certificate of Analysis

Customar:
VAC OXY

Results are reparted in mole percent, unless otherwise indicated. Mixes are prepared via partial pressure metheds, or gravimetrically, using high load high
sensitivity electronic scabes, Prior to use, scales are verified for accuracy using applicable NIST traceable weights; analyses are calibrated against reference
materials traceable bo NIST weights andfor MIST gas reference materials,

Cylinder Serial #: 809277 Cylinder Size: K CGA Connection: 350 Fill Pressure: 1450 PSI
Analysis: Certified Standard Lot #: 4722621

Component(s): Requested Concentration(s): Actual Concentration(s):

Carbon Monoxide 3% 3.0%

Carbon Dioxide 18% 18.0%

Oxygen 2% 2.0%

Nitrogen BALANCE BALANCE

Expiration Date: 08/2020

Approved By:

s

S -:}."{"/-' I,f ‘-"}‘5?'?:

i

Tom Bosse

- ZH
ﬁ'mfFW

The Information contained heretn has been prepared at your request by qualified experts, While we believe that the informatien is accurate within the [imits
of the analytical methods employed, and Is complete to the extent of the specific analyses performed, we make no warranty or representation as to the
sultability of the use of the information for any particular purpose, The infarmation is offered with the understanding that any use of the information i at the
sole discretion and risk of the user, In no event shall the llability arising out of the use of the information contained herein exceed the fee established for
providing such infermaticn,



22 Albiston Way
Auburmn, ME 04210
B00-292-6218
207-777-6218

\Y

Snecdi

hl

Specialty Gases Fax 207-777-6215
\ ° y www.specair.com
areL RS0 Certificate of Analysis
Customer:
VAC QXY

Results are reported in mole percent, unless otherwise indicated. Mixes are prepared via partial pressure methods, or gravimetrically, using high load high
sensitivity electronic scales. Prior ko use, scales are verified for accuracy using applicable NIST traceable weights; analyses are calibrated against reference
materials traceable to NIST welghts andifor NIST gas reference materials.

Cylinder Serial #: K3886 Cylinder Size: K CGA Connection: 590 Fill Pressura: 1450 PSI
Analysis: Certified Standard Lot #: 4722622

Component(s): Requested Concentration(s): Actual Concentration(s):

Carbon Monoxide 1% 1.0%

Carbon Dioxide 10% 10.0%

Owygen 10% 10.0%

Nitrogen BALANCE BALANCE

Expiration Date: 08/2020

Approved By:

i -' 3 1
Clep s € —oddf

Tom Bosse

5 M{,F 201t
FM- 236

The Information contained hersin has been prepared at your request by qualified experts. While we belleve that the information is accurate within the limits
of the analytical methods employed, and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the
suitability of the use of the infermation for any particular purpase. The information is offered with the understanding that any use of the information 15 at the

sole discretion and risk of the user. In no ewent shall the Hability arising out of the use of the information contalned herein exceed the fee established for
providing such information,
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Instrumentation

SainteLaurent..

Accrédité IS0 17025

SCC Accreoisd

& Lm
MIC-CMIC
P PRy ﬂwﬁﬂl L
CLAS 2010:02 N EGE

CERTIFICAT D'ETALONNAGE

B0 rue de la montagne

Si-Joseph du lac

(Cugbec), JON 1M0

Tal (450) 473-6188

Fax: (450) 473-5207

Email; inst.gl-laurent@Evideatron.ca

No.Certificat; CE-EM-308 18M11/20
CLIENT SPECIFICATION DE CALIBRATION
Compagnie: Services Polytests Inc Procédure de service: 4INS102
_.ﬁ._drﬂss_u:__ 695 B rue Gaudette . Pracision requise: +-5.0'C
St-Jean- sur-Richelieu, Québee, J3B 757 ﬁrﬁqunnnn d'étalonnage: (jours)| 365 -
SPECIFICATION DE L'INSTRUMENT TR
Type d'instrument: | Thermocouple Type "K" Type d'entrée: Temperature
Manufacturier: Gnneéa - Type da sortie: my
No. Model: Type K Type de mesure: o | femparature
No. Série: NA Gamme:  |TypeK
Emplacement: WA, e MNa. Machine: _ﬂ.-.ﬁ..
SPECIFICATION DE L'ETALON o Sl KT Ve
Etalon Utilisé; Probe etalon Har No. du certificat d'élalonnage: | 2020000833
No. Série: AZ6317/00361 Derniéro date d'étalonnage: | 11-Feb-20
Mﬂ_ﬂi fait par: Nphﬁn_rﬁ.rel T - P;uchainn dam.d'.ﬁt:.l.lunnagn: 11-Fab-21
Commeantaire: == =
SPECIFICATION DE L'ETALON
Etalon Utilisé: Hart Scientific 2566 Mo. du certificat d'étalonnage: | 2020003757
No. Sﬂrla_‘- - ATATIS ey - __ Derniére da_ta d'étalonnage: | 20-May-20
Curllﬂcat fait par: ﬁlpha CGI“IIII.‘.I!E Frm:halnn datn d'étalonnage: | 20-May-21
ﬂommnntalra Meet the requirement -as_Sla::undary Standard Instrumant [AMSE!{:{JE:
SPECIFICATION DE L'ETALON
Etalon Utilisé: TC-BAZ537 Mo. du certificat d'étalonnage: | BAZ537
Nu Série: - . Derniére date d'étalonnage: 28-Apr-20
cnﬂlﬂcat fait par: bEaCurp T Prochaine date d'é¢talonnage: | 28-Apr-21
Commentaire: == =
RESULTAT D'ETALONNAGE
fuics | Downks | Achishe | Dovsiisn | Bsanss | Eatih Commentaire
___N0D7C)  e0ntc) 020 98.0°C _01°C)  89.9°%C] i [ _Conforme
650.0 °C 650.0 °C 650.7 °C +0.7 °C Bs0.7°C|  2°C Conforme
925.0°C e260°c| eas9°C|  +n9°C 925.9 °C 2'c Conforme
_Cﬂj:ﬂigl'_m_.__l_iﬂj{irm;nﬂmanrtales: Température: 22 °C Hurmidité: 48 %RH
Type d'Etalonnage: ——— . //
i -

Lo drod dauteur del prosont coriScnl appariaeal & Inst 51-Launenl ine ol st bl fopeodull inldgralemont. & mont d'une Suloreaton dero de inst. 51 Lsurenl inc.

200~ |(-& 4 5F09102
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Instrumentation

SainteLaurent..

N, Cerh‘ﬁcai-

cnmpug mie:

Accradité IS0 17025

CERTIFICAT D'ETALONNAGE

CE EM 303 18/11/20

MC: ChC

rTTTT e

CLAS 2010~ |}2

80 rue de ia maniagne

Sl-Josoph du lac

(Cuetbac), JOM 1MO

Tél: (450) AT2-5168

Fiae: (450) 473-5207

Email; insLst-BaurentEvideatron.ca

__SPECIFICATION DE CALIBRATION

semc:as F‘ulytas’!s Ing

Adresse:

595 B rue Gaudelte

Précision requise:

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

Procédure da aewmﬂ:

4iM8102

+-50°C

Fréguence d'dtalunna.qin (jours) | 365

r'.. T M‘d\ltﬂ """" % T;-'...... |I-" .

~ SPECIFICATION DE

L'INSTRUMENT

T:.rp-n d'instrument: | Thermocouple T:.Ipa K T'g.rpe d'eutrée Temperature
Manufacturier: Omeaga Type de sortie:
No. Model: Typa K Type de mesure: Température
MNo. Série: M.A Gamme
Emplacement: M.A No. Machine:
um“"" “m'“'p?...""-'f'i' ke e Al oo CHAC s e T, L S et o1 e st e s Contarct 55, “"{““““"‘"“ BN W S e
| ETAL E /| EMISSION DU CERTIFICAT = ~ CONFORMITE ﬂ'ETﬂ:LONN‘AEE
Date d'Etalonnage: 18 Novembre 2020 | ! Avant Aprés
Date du prochain Etalonnage: 18 Novembre 2021 lEunf-:-mna: X X
Date d'émission du certificat: 18 Novembre 2020 | MNon Conforme:
Le Service diévahialion dos laboralcines d'#ssonnage (CLAS) du Consed national de
recherchis du Canada (CNRC) a évalud of cartidlt la capacild détalonnage du labarataine of
la tragabilith au Systbme internatianal dunitds (51) ou & des Malons accoplables solon
CLAS. Le prisent cartifical élalonnage esl délivié conformiment aux condSions de i [ !
certification du GLAS et aux condilions d'asccriditalion du Conaeil canadion des normes e SRR
{CEN). Numdédro d'accrdditation du CCN: # 689, La CLAS of le CCN ne garaniissent pas
lexactiude des dnlonnagas indhdducts effociuds par les laborsiosras aconbdiths Martin Langlals - Technicien
SF0g102

Lo droit dfauteud du présent cerifical appartient & kst S5Lacrens Bng o doil dbve rprodut inbigralement, & moins dunn aulcrisason Gt o s ShLaurenl Inc,

Fage 2 da 2



€ POLYTESTS

St-jean-sur-Richelieu, revision 1: December 13t 2021 Client: Jotul
Project: PI-20250 Model: F35

APPENDIX 4: Unit pre burn

Page 18 of 29 M_rap_EPAwoodstove ALT-125 V1 — May 15" 2018



Aging Data for Jotul F-35 Woodstove

Testing from February 2, 2021 — February 8, 2021 For Jotul F-35 Woodstove

Testing Performed by Derik K. Andors

Temperature taken in the stack at 8 feet, every hour.

Test data was taken during EPA-ASTM emissions testing.

Cold start high followed by low.

Jaﬁ \/ . ) /;,,,.

Derik K. Andors
Dragonfyre LLC

64 West Shore Road
South Hero, VT 05486
802-343-4116
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Jotul F 35

Installation and Operating Instructions

JOTUL

The Jotul F 35 heater is listed to burn solid wood
only.

Do not burn any other fuels.

Read this entire manual before you install and use
this appliance.

Save these instructions for future reference and
make them available to anyone using or servicing
the fireplace insert.

This wood heater requires periodic inspection and
repair for proper operation. See this manual for
specific maintenance information. It is against
federal regulations to operate this wood heater

in a manner inconsistent with the operating
instructions in this owner’s manual.

This heater meets the 2020 U.S.
Environmental Protection Agency’s
emission limits for wood heaters

manufactured after May 15, 2020.

Une version frangaise de ce manuel est disponible au
télechargement sur www.jotul.ca
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Jotul F 35 Accessories

Stove-Top Thermometer - #5002
We recommend the use of a magnetic stove-top thermometer
to monitor the surface temperature of the stove.

The optimum surface temperature range for the most
efficient performance is between 400° F - 700° F (205°
C-316° Q).

Short Leg Kit - #157636

This kit includes four, 4 1/4” steel legs which allow stove
installation into a fireplace opening height as low as 25 1/2”.
Approved only for code-approved, masonry fireplace hearth
mount installation. Not approved for use in mobile homes. See

page 21.

Mobile Home Floor Bracket Kit - #157321

This kit includes two brackets used to fulfill the mobile home
requirement that the stove be secured directly to the floor.
See installation instructions on page 21.

Outside Air Kit - #157637

This kit includes an adaptor collar that allows connection
between an exterior wall air inlet through a duct directly to
the bottom of the stove fuel bed.

See installation instructions on page 21.



Standards

The Jotul F 35 non-catalytic heater has been tested and listed
to:

U.S: ANSI/UL 1482-2011

Canada: CAN/ULC-S627-00 and ULC-S628-93

Certified Safety Tests performed by:

ITS, Intertek Testing Services
Middleton, WI

Manufactured by:

Jotul North America

55 Hutcherson Drive

Gorham, Maine 04038-2644

Check Building Codes

When installing, operating and maintaining your

Jotul F 35 woodstove, follow the guidelines presented in these
instructions, and make them available to anyone using or servicing
the stove.

Your city, town, county or province may require a building permit
to install a solid fuel burning appliance.

In the U.S., the National Fire Protection Association’s Code,
NFPA 211, Standards for Chimneys, Fireplaces, Vents and Solid
Fuel Burning Appliances, or similar regulations, may apply to the
installation of a solid fuel burning appliance in your area.

In Canada, the guideline is established by the CSA Standard,
CAN/CSA-B365-M93, Installation Code for Solid-Fuel-Burning
Appliances and Equipment.

Always consult your local building inspector or authority having
jurisdiction to determine what regulations apply in your area.

The Jotul F 35 is approved for use in mobile homes. Install
in accordance with 24 CFR, Part 3280 (HUD). Follow the

instructions in this manual.

A WARNING !

THIS WOOD HEATER HAS A
MANUFACTURER-SET MINIMUM LOW
BURN RATE THAT MUST NOT BE
ALTERED. IT IS AGAINST FEDERAL
REGULATIONS TO ALTER THIS SETTING
OR OTHERWISE OPERATE THIS WOOD
HEATER IN A MANNER INCONSISTENT
WITH OPERATING INSTRUCTIONS IN THIS
MANUAL.
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Combustion Specifications

Heat Output Ran e:1
Heating Capacity:
Maximum Burn Time:
EPA Efficiency:>

CO Emissions:*
Pariculate Emissions:>

Fuel: 16” Logs (40 cm) Front to Back

EPA Info Needed

See the Operation section of this manual for important infor-
mation regarding the safe, proper, and most efficient operation of

}/our stove.

Heat Output Range results are determined during specific
emissions tests established by the EPA.

Heating Capacity and Maximum Burn Time will vary depending
on design of home, climate, wood type and operation

EPA Validated Efficiency:

High Heat Value (HHV) and Low Heat Value (LHV)
efficiencies are determined per the CSA B415.1-10 test
method. The difference between the HHV and LHV is in how

the energy in the exhaust gas water vapor is accounted.

LHYV efficiency assumes all the water vapor in combustion

gas was condensed and the heat from such was recovered and
transferred to the dwelling. HHV calculations do not assume all
water vapor is condensed, therefore the HHV value is less than

the LHV value.

Carbon Monoxide Emissions rate results from Test Method CSA
B415.1-10.

Particulate Emissions rate is obtained using EPA Test Methods:
ALT-125 (Cordwood Fuel)
ASTM E2515-11
ASTM E3053-17

rF.ﬁE'm'ﬁ We suggest that our woodbuming hearth )
iNsTITUTE products be installed and serviced by

' professionals who are certified in the U.S.
by the National Fireplace Institute® (NF1) as
NFI Woodburming Specialists or who are

certified in Canadaby ¢
Wood Energy Technical Wood Energy
\ . certified.rg Training (WETT). @mwmwﬂw

A
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Safety Notices

« BURN SOLID, NATURAL WOOD FUEL ONLY. DO
NOT BURN ANY OTHER FUEL.

« DO NOT USE CHEMICALS OR FLUIDS TO START A
FIRE. DO NOT BURN GARBAGE OR FLAMMABLE
FUELS.

« DO NOT USE A GRATE OR ELEVATE THE FIRE.
BUILD THE FIRE DIRECTLY ON THE HEARTH.

« IFTHIS ROOM HEATER IS NOT PROPERLY
INSTALLED, A HOUSE FIRE MAY RESULT. TO
REDUCE THE RISK OF FIRE, FOLLOW THE
INSTRUCTIONS IN THIS MANUAL. FAILURE TO
FOLLOW THESE INSTRUCTIONS MAY RESULT IN
PROPERTY DAMAGE, BODILY INJURY, OR LOSS
OF LIFE.

« CONTACT LOCAL BUILDING OR FIRE OFFICIALS
ABOUT RESTRICTIONS AND INSTALLATION
INSPECTION REQUIREMENTS IN YOUR AREA.

« ANY EXISTING CHIMNEY SYSTEM MUST BE
INSPECTED BEFORE INSTALLATION OF THIS
APPLIANCE.

« DO NOT CONNECT THIS STOVE TO ANY AIR
DISTRIBUTION DUCT OR SYSTEM.

o EXTREMELY HOT WHILE IN OPERATION! KEEP
CHILDREN, CLOTHING, AND FURNITURE AWAY.

CONTACT WILL CAUSE SKIN BURNS. USE A CHILD

GUARD SCREEN TO PREVENT ACCIDENTAL
CONTACT BY SMALL CHILDREN.

« INSTALL SMOKE DETECTORS IN THE LIVING AREA

AND BEDROOMS OF YOUR HOME. TEST THEM
REGULARLY AND INSTALL FRESH BATTERIES
TWICE ANNUALLY.

WHEN INSTALLED IN THE SAME ROOM AS THE
STOVE, A SMOKE OR CARBON MONOXIDE
DETECTOR SHOULD BE LOCATED AS FAR FROM

THE STOVE AS POSSIBLE TO PREVENT THE ALARM

SOUNDING WHEN ADDING FUEL.

+ Avoid creating a low pressure condition in the room where

the stove is operating. Be aware that operation of an

exhaust fan or clothes dryer can create a low pressure area
and consequently promote flow reversal through the stove

and chimney system. In some cases, the optional Outside

Air Kit #157637 can be used to alleviate this condition. The

chimney and building, however, always work together as a

system - provision of outside air, directly or indirectly to an
atmospherically vented appliance will not guarantee proper
chimney performance. Consult your local Jotul authorized

dealer regarding specific installation/performance issues.

+ Jotul strongly recommends that this stove be installed by a

professional solid fuel technician, or that you consult one
if you do the work yourself. Also, consult your insurance
company regarding any other specific requirements.

Recommended Installation Tools

* Measuring Tape » Work Gloves
« Phillips screwdriver « Safety Glasses
+ 10 mm open-end * 4 mm hex key
or socket wrench * 13 mm open-end or

socket wrench

PLEASE NOTE:

ITIS NORMAL FOR SMOKE AND ODOR
TO OCCUR DURING THE INITIAL STAGES
OF OPERATION, DEPENDING UPON
TEMPERATURES GENERATED OVER TIME.
THIS “CURING” CONDITION CAN BE
ALLEVIATED BY PROMOTING FRESH AIR
CIRCULATION WITHIN THE IMMEDIATE
VICINITY OF THE APPLIANCE.




1.0 Installation

If this solid fuel room heater is not properly installed, a house
fire may result. For your safety, follow the installation directions.
Contact the local building or fire officials about restrictions and
installation inspection requirements in your area.

Your local officials have final authority in determining if a proposed
installation is acceptable. Any requirement by the local authority
having jurisdiction that is not specifically addressed in this manual,

defaults to NFPA 211, and local codes in the U.S. or in Canada, CAN/
CSA-B365-M and local codes.

< 91/2”
6” dia. ‘ j
\‘ | ‘

i J}
235/8”

221/2”

221/2”

o

WINDOW AREA

96 sq. in.

Figure 1. F 35 dimensional views.

261/2”
TO STOVE FLUE
COLLAR

/ZL
A

L

201/4”
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1.1 Unpack the Stove

Inspect the stove for damage. Contact your dealer immediately
if any damage is found. Do not install the stove if any damage is
evident.

Contents:
*  Miscellaneous Hardware

NOTE: The integral Rear Shroud acts as a heat shield.

There is no accessory stove heat shield.

DO NOT REMOVE THE REAR HEAT SHIELD

1.2 Short Leg Kit 157636 Installation

This set of four steel legs reduces stove height by 3 1/4 inches
allowing installation into fireplaces having a low lintel.
See fig. 22, page 21. Approved for use only in a code-approved,

masonry ﬁreplace.

1.3 Floor Bracket Kit 157321

Install this kit to conform to Mobile Home code woodstove installation

requirements.See fig. 24, page 21.
1.4 Flue Outlet Orientation

The cast iron Flue Collar is oriented to exit at 45°.
Change orientation to Rear Exit or Top Exit by positioning a 45°
sheet metal adaptor as desired.

1. Secure 45° adaptor or chimney connector to the cast flue collar

holes provided

< 301/4” >

45° Rear Exit Flue
Collar Adaptor

28 3/4”
253/4”

= Y

~ 18

Use Short Leg Kit #157636 to reduce stove height by 3 1/4”.

Hearthmount installation only.
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1.6 Chimney Connector

Use 6” single wall or listed 6” double-wall stovepipe to connect
the stove to the chimney. Single wall stovepipe must be black
steel or stainless steel and have a minimum thickness of 24
gauge. Do not use aluminum or galvanized steel pipe for
chimney connection - these materials are not suitable for use
with solid fuel. Attach the flue collar to the chimney connection
using 2 self-drilling screws found in the miscellaneous kit.

Follow these guidelines:

Do not use chimney connector as a chimney. It is intended
only as a connection device to a code approved chimney.

¢ Each connector section must be oriented with the male
(crimped) end pointing toward the stove. See fig. 3.

* Secure all connector joints with three sheet metal screws.

¢ For the best performance, the chimney connector should be
as short and direct as possible, including no more than two

90° elbows.

¢ The maximum vertical run of single wall stovepipe should
not exceed 10 ft.

o The maximum horizontal run should not exceed 3 ft. with a
1/4” rise per foot. Under no circumstance should horizontal
pipe be installed slanting down toward the chimney.

 No part of the chimney connector may pass through an attic
or roof space, closet or other concealed space, or through
a floor or ceiling. All sections of the chimney connectors
must be accessible for cleaning. Where passage through

a wall or partition of combustible construction is desired,
the installation must conform with NFPA 211 or CAN/
CSA-B365, and is also addressed in this manual.

+ Do not connect this stove to a chimney flue serving another

appliance.
—
|11
Toward Flue Gas
Stove Direction
P

Figure 3. Chimney connector orientation.

2.0 Chimney Requirements

There are two types of approved chimneys:

1. A code-approved masonry chimney with a ceramic tile or
listed steel flue liner.

2. Aprefabricated chimney complying with the requirements
for Type HT (2100°F) chimneys per UL 103 or ULC S629.

An NFPA 211 Level 1 chimney inspection should be performed
prior to installation. Depending on specific circumstances and the
outcome of the Level 1inspection it may be determined that a
Level 2 or 3 inspection is also necessary.

The chimney size should not be less than the cross-sectional
area of the flue collar, and not more than three times greater
than the cross-sectional area of the flue collar. If the chimney
flue is outdoors, its cross-sectional area may not exceed two
times greater than the stove flue collar. See also Sect. 3.2.

When selecting a chimney type and the location for the
chimney in the house, keep this in mind: It is the chimney that
makes the stove work - not the stove that makes the chimney
work. This is because a chimney actually creates a suction, called
“draft” which pulls air through the stove.

Several factors affect draft: chimney height, cross-sectional
area (size), and temperature of the chimney, as well as the prox-
imity of surrounding trees or buildings.

A short exterior masonry chimney will give the poorest per-
formance because it will be difficult to warm the flue and sustain
the temperatures necessary to maintain draft strength. In ex-
tremely cold climates, it may be necessary to reline the chimney
or extend the height to help establish draft.

A tall, interior masonry chimney is easier to keep warm and
will perform well under a variety of weather and environmental
conditions.

The following guidelines give the necessary chimney require-
ments based on the national code (ANSI-NFPA 211 for the
US. And CSA CAN-B365 for Canada). However, many local
codes differ from the national code to take into account climate,
altitude, or other factors. Your local building inspector is the final
approving authority. Consult them prior to installation.

Do not connect the stove to any air distribution duct or system.

2.1 Masonry Chimneys

Follow these guidelines when installing the Jotul F 35 into a
masonry chimney:

+ The masonry chimney must have a fireclay liner or equivalent,
with a minimum thickness of 5/8”
(14 mm) and must be installed with refractory mortar. There
must be at least 1/2”air space between the flue liner and
chimney wall.

¢ The fireclay flue liner must have a nominal size of
8” X 8”, and should not be larger than 8”X12”. A round
fireclay liner must have a minimum inside diameter of 6” and
maximum inside diameter of 8”.



A larger chimney should be relined with an appropriate code
approved liner.

*  Brick or modular block must be a minimum of
4” nominal thickness. Stone construction must be at least 12”

thick.

A newly-built chimney must conform to local codes, or, in
their absence, must comply with national regulations.

+ An existing chimney must be inspected by a professional,
licensed chimney sweep, fire official, or code officer to ensure
that the chimney is in proper working order. Any repairs must
be completed before installing the stove.

¢+ No other appliance may be vented into the same flue.

+ Anairtight clean-out door should be located at the base of
the chimney.

2.2 Prefabricated Chimneys

A prefabricated metal chimney must be tested and listed for
use with solid fuel burning appliances. High Temperature (HT)
Chimney Standard UL 103 for the U.S. and High Temperature
Standard ULC S-629 for Canada.

The manufacturer’s installation instructions must be followed
precisely. Always maintain the proper clearance to combustibles
as established by the pipe manufacturer. This clearance is usually
a minimum of 2”, although it may vary by manufacturer or for
certain chimney components.

2.3 Chimney Height

The chimney must be at least 3 feet higher than the highest point
where it passes through the roof and at least 2 feet higher than
the highest part of the roof or structure that is within 10 feet of
the chimney, measured horizontally. See fig. 4.

Chimneys shorter than 14 feet may not provide adequate draft.
Inadequate draft can result in smoke spillage when loading the
stove, or when the door is open. Poor draft can also cause back
puffing (ignition of gas build-up inside the firebox) and sluggish
performance. The minimum height does not, in itself, guarantee
proper chimney performance. Optimum draft force should be
in the .05 - .10 in. w.c. range measured by a Magnahelic gauge.
Draft at .07 w.c. is ideal.

Excessive chimney height can promote over-strong draft
resulting in high stove temperatures and short burn times. Your
Jotul dealer is an expert resource to consult regarding draft issues
or other performance-related questions.

2.4 Wall Pass-Throughs

Note: In addition to the methods described here, any listed, pre-
fabricated wall pass-through components available from chimney
manufacurers may be used.

Jotul F 35 130074_1 9/21

+

At least 2 ft.

+

Figure 4. Chimney Height Requirement.

2” clearance between wall stud
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and chimney

Flue Liner

R
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Thimble: 5/8” SSS

Header

A

Pass-through
construction: 1\
12” brick from

thimble to chimney

1274

Fireclay Liner or q \\
equivalent \

Sill/Support

X

X

Vi

>

Figure 5. Masonry Wall Pass-through.

In the U.S.

The National Fire Protection Association’s publication, NFPA
211, Standard for Chimneys, Fireplaces, Vents and Solid Fuel
Burning Appliances permits four methods for passing through a
combustible wall. Before proceeding with any method be sure to
consult with your local building officials to discuss any local code
requirements.

Common Method:

See fig. 5. Remove all combustible materials from the pass-
through area (around the chimney connector), a minimum 12”7, A
6” diameter connector will require a 31” x 31” square opening.

The opening must be filled with at least 12” of brick around a
fireclay liner. The liner must be ASTM C35 or equivalent, having a

minimum wall thickness of 5/8”.

The Pass-through must be at least 18” from combustible ceiling
materials.
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It will be necessary to cut wall studs, install headers, and construct
a sill frame to maintain the proper dimensions and to support the

weight of the brick.

The bricks must be solid brick with a minimum of 3 inches thick
(nominal 4”).

Refractory mortar must be used at the junction of the chimney
and the pass-through liner. The pass-through liner must not
penetrate the chimney liner beyond the inner surface of the
chimney liner. Use extreme care when constructing the hole in
the chimney liner as the tiles can shatter easily.

In Canada

The installation must conform to CAN/CSA-B365, Installation
Code for Solid Fuel Burning Appliances and Equipment. Before

proceeding be sure to consult your local building inspector.
Common Method:

This method requires the removal of all combustible materials from
at least 18” around the chimney connector’s proposed location. A
6” round liner requires a minimum opening 43” x 43” square.

Locate the pass-through at least 18” from combustible ceiling
materials.

The space that is cleared of combustible materials must remain
empty. Sheet metal panels can be used to cover the area. However,
when using a panel on both sides of the wall, each cover must be
installed on noncombustible spacers at least 1” from the wall. If
one panel of sheet metal is to be used it may be installed flush to
the wall.

See section 5.3.1 and 5.3.2 of CAN/CSA - B365-M91. Consult
your local building inspector, authorized Jotul Dealer, NFPA 211
in the U.S. or CAN/CSA-B635 in Canada for other approved wall
pass-through methods.

3.0 Connecting to the Chimney

3.1 Masonry Chimney

A ceramic or steel thimble is commonly used to penetrate the
chimney wall into the flue. The chimney connector/stove pipe
must slide completely inside thimble to the inner surface or the
flue liner. It may be necessary to include a thimble sleeve having a
slightly larger diameter than the connector pipe. See fig. 6.

The connector pipe and/or thimble sleeve must not protrude into
the flue liner or otherwise restrict draft.

Use refractory cement to seal the seams between the chimney
connector, sleeve, and thimble.

Do not connect this stove to a chimney flue servicing another

appliance of any kind.

Connector pipe must be
flush with the inside of
the flue tile
Chimney Flue Tile
Connector \I\
Thimble
Figure 6.
Masonry Chimney Thimble.
E E Connector extends at least
|| | into the first flue. Direct
] - connection to the chimney
— =J | / cap is highly recommended.
| ~= |
- | 115
1] I
1] I :
1 I Damper is sealed
1] L |~ with a steel plate
1 and high-tempera-
—FA ture sealant.

B

Figure 7. Hearthmount Installation.

3.2 Hearthmount into a Masonry Fireplace

The Jotul F 35 on standard legs may be installed into a masonry
fireplace with a minimum opening height of

16 3/4”.

Use Short Leg Kit 157636 to install into a fireplace with a minimum
opening height of 251/2”. Short legs are approved only for use on a

code-approved, masonry fireplace hearth.

Building code requires that the fireplace damper plate be
removed or securely fixed in the open position.

A connector pipe must then extend from the stove’s flue exit
through the damper area of the fireplace and into the chimney
tile liner. See fig. 7. In any case, we recommend that a full
liner be installed through any masonry chimney to ensure
good performance.



The cross-sectional area of the flue of a chimney with no walls
exposed to the outside below the roofline may be no more than
three times the cross-sectional area of the stove flue collar.

The cross-sectional area of the flue of a chimney with one or more
walls exposed to the outside below the roofline may be no more
than two times the cross-sectional area of the stove flue collar.

If the chimney liner is too large to accommodate the stove, an
approved relining system must be installed to resize the flue.

A new sheet metal damper block-off plate must be installed
around the connector pipe at the damper frame and sealed with

the proper sealant (usually High-Temp Silicone).

3.3 Prefabricated Chimneys

When connecting the Jotul F 35 to a prefabricated metal
chimney always follow the pipe manufacturer’s instructions and
be sure to use the all components that are required. This usually
includes a chimney adaptor that is secured to the bottom section
of the metal chimney and allows the chimney pipe to be secured
to it with two sheet metal screws. See fig. 8.

| —
Listed Chimney
Storm Collar
Flashing
Specified
clearance
Attic
Insulation
Shield
Ceiling
Support
Chimney
Adaptor
Chimney
Connector

Figure 8. Prefabricated Listed Type HT Chimney.
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3.4 Mobile Home Installation

The Jotul F 35 is approved for installation in manufactured mobile
homes provided the following requirements are met:

1. All chimney components, including chimney sections, supports,
spark arrestor, etc., shall comply with the Standard for Factory-
built Chimneys for Residential Type and Building Heating

Appliances, UL 103 and/or CAN/ULC-S629 Standard for 650°C
Factory-built Chimneys.

2. The chimney shall be attached directly to the stove and extend
at least 3 ft. above the roof. Termination must be at least 2 ft.
above the hightest elevation of any part of the mobile home within

10 ft.

3. In order to allow for transportation of the mobile home, the
chimney termination shall be readily removed at or below an
elevation of 13.5 ft. above ground level and reinstalled without use
of special tools or instructions.

4. A spark arrester must be installed at the termination. The
net free area of the arrester above the chimney outlet must not
be less than four times the net area of the chimney outlet, and
the vertical height of the arrester must not be less than one-half
the diameter of the chimney flue. Openings shall not permit the
passage of a sphere having a diameter larger than 1/2”, and shall
permit the passage of a sphere having a diameter of 3/8”.

5. Direct connection of the stove to an outside air source is
required. Use Outside Air Kit #157637 . Do not substitute any
other connection method or device. See Appendix, Section 7.0.
Duct termination must not be installed at a level that is higher
than the air inlet located at the bottom of the stove.

6. The stove must be secured to the mobile home floor. Use Floor

Bracket Kit 157321.

7. When the chimney exits the mobile home at a location other
than through the roof, and exits at a point 7 ft. or less above the
ground level, a guard or other method of enclosing the chimney,
must be provided at the point of exit for a height up to 7 ft.
Openings of this chimney guard shall not permit penetration of
a 3/4 in. diameter rod, or contact with the chimney by a 1/2 inch
diameter rod inserted through the opening a distance of

4 inches.

8. Provision must be made for electrical grounding of the chimney,
chimney connector, and stove in accordance with local building
codes.

WARNING: Do not install this appliance in a sleeping room.
CAUTION: The structural integrity of the mobile home floor,

walls, and ceiling/roof must be maintained.
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4.0 Clearance to Combustibles

4. Floor Protection

The Bottom Heat Shield must remain on the stove unless the
stove is installed on concrete poured on earth.

The Jotul F 35 also requires one of the following forms of hearth
protection if not installed directly on concrete poured on earth:

1) Any non-combustible material.

2) Any UL/ULC Type |, Type Il, or Warnock Hersey Listed hearth
board.

All floor protection materials must be non-combustible (i.e.,
metals, brick, stone, mineral fiber boards, etc.). Any organic
materials (i.e., plastics, wood, paper products, etc.) are
combustible and must not be used.

IN THE U.S: Floor protection must extend continuously forward
from the door opening at least 16 in. and 8 in. from the sides of
the door opening. Protection must also extend 2 in. from the rear
and 2” to the sides under any horizontal chimney connector. This
will result in a minimum floor protector measuring 30” wide x

40.5” deep for rear exit and 30” wide x 43.25” deep for top exit.
See figs 9 and 9a.

IN CANADA: Floor protection must extend continuously 18”
from the front of the stove and 8 in. from the sides and rear. It
must also extend 2 in. under any horizontal chimney connector.
This results in a floor protector dimension of 39” wide x 48.5”
deep for rear exit and 39” wide x 45.55” deep for top exit. See
figs.10 and 10a.
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4.2 Clearances to Walls and Ceilings

The clearances listed and diagramed in this manual have been tested
to UL and ULC standards and are the minimum clearances to
combustible materials specifically established for the Jotul F 35.

A combustible surface is anything that can burn (i.e. sheet rock, wall
paper, wood, fabrics etc.). These surfaces are not limited to those that
are visible and also include materials that are behind non-combustible
materials. If you are not sure of the combustible nature of a material,
consult your local fire officials.

Remember: “Fire Resistant” materials are considered combustible;
they are difficult to ignite, but will burn. Also “Fire-rated” sheet
rock is also considered combustible.

Contact your local building officials about restrictions and
installation requirements in your area.See pages 12-13 for clearance
requirements and diagrams.

4.3 Using Shields to Reduce Clearances

Double Wall Connector: Listed double wall pipe is an acceptable
alternative to connector pipe heat shields.

Wall-Mounted Protection: When reducing clearances through the
use of wall-mounted protection:

In the U.S. refer to NFPA 211, Standard for Chimneys, Fireplaces,
Vents and Solid Fuel Burning Appliances, for acceptable materials,
proper sizing and construction guidelines.

In Canada, refer to CAN/CSA-B365, Installation Code for Solid-Fuel
Burning Appliances and Equipment, also for acceptable materials,
proper sizing and construction guidelines.

Notice: Many manufacturers have developed woodstove
accessories that permit clearance reduction. Use only those
accessories that have been tested by an independent laboratory
and carry the laboratory’s testing mark. Be sure to follow all of the
manufacturer’s instructions.
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Figure 9. Floor Protection minimum dimensions, U.S. Rear Exit.
Figure 9a. Floor Protection minimum dimensions, U.S. Top Exit.
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4.4 Alcove Installation

The Jotul F 35 can be installed in an alcove as diagrammed in ﬁgs.

1.-12.

1. Only double-wall chimney connector may be used.

2. Wall and ceiling protection, if used, must extend over the entire
area.

3. Alcove floor protection must consist of a Type | or Type I,
UL/ULC 1618 or WHI listed hearth pad or a non-combustible

material.

4. Minimum Alcove Ceiling Height from Floor:
Unprotected Surface - 727
Protected Surface - 65”

The Short Leg option is not approved for use in Alcove installations.

4.5 Clearances to Fireplace Mantels
and Surrounding Trim

See fig. 13 and the Clearance Chart on page 13 for approved
clearances to combustible materials that may be part of ﬁreplace
construction.

Mantel and Trim clearances may be reduced by 50% with use of
shielding constructed in accordance with NFPA 211 specifications.
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Figure 11. Alcove Clearances.
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Figure 12. Alcove with Wall Protection.
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A: Unit to Mantel (12 in. deep) - 20in.
B: Floor to Mantel - 46 in.
C: Stove to1in. Top Trim - 16 in.
D: Stove to 1in. Side Trim - 8in.

[] Non-combustible Material

Figure 13. Mantel and Trim Clearances



4.6 Jotul F 35 Clearance Specifications
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5.0 Operation

Please read the following section before building the first fire in

your new Jatul F 35.

5.1 Combustion Efficiency

The Jotul F 35 has an EPA tested High Heating Value (HHV)
efficiency rate of 68.47%. There are aspects of efficiency,
however, that you should be aware of in order to get the most
from your stove.

Operation habits and fuel moisture can have a significant effect
on efficiency. Poorly seasoned wood having a higher than
optimum moisture content, can reduce the amount of energy
transferred to the living area as a result of the energy expended
to evaporate the excess fuel moisture in order for the wood

to burn. Operational aspects, such as not building a robust
kindling fire to readily ignite the larger fuel pieces, can result in
an inefficient smoldering fire. Additionally, most modern wood
heaters’ optimum performance and efficiency are at the medium
to medium -to-low burn rates.

The location of the stove can have a significant effect on heating
efficiency, primarily in regard to heat distribution. For example,
a wood heater centrally located in the residence in an open living
area will likely provide better circulation of heat than will a stove
located in a room adjacent to the larger living area.

5.2 Minimize Carbon Monoxide Emissions
Testing the F 35 to CSA B414.1-10 resulted in a carbon

monoxide emission rate of 1.35 grams per minute. Most means of
combustion produce CO, including wood fires. Maintaining a well-
established fire and avoiding operation that produces a smoldering,
smoky fire, will greatly reduce CO levels.

It is highly recommended that a CO monitor (detector) be
installed in the same room as the stove. The monitor, however,
should be located as far away as possible from the stove to avoid
alert soundings when adding fuel to the fire.

5.3 Wood Fuel and Performance

Jotul specifies the use of only 16” fuel for several important
reasons. Foremost, the combustion system was specifically
designed for optimum performance with 16” fuel. There can

be several unwanted consequences of using fuel longer than
16”. Longer fuel pieces can potentially diminish combustion
and emissions performance. Longer pieces can also present an
interference with proper door closing operation and potentially
result in broken glass should the fuel extend to the opening of
the firebox

The F 35 is designed to burn natural wood only. Higher
efficiencies and lower emissions generally result when burning
air-dried, seasoned hardwoods, as opposed to softwoods, green or
freshly cut hardwoods. Wood that has been air-dried for a period
of 6 to 14 months will provide the cleanest, most efficient heat.
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Wood seasoned more than 2 years will burn too quickly to take
advantage of the stove’s low end efficiency strength. A seasoned
log will have check marks (cracks) on the ends and be lighter than
an unseasoned log which will show little or no check marks.

We recommend using a moisture meter to determine the
moisture content of your wood. For purposes of home heating,
your fuel should have a moisture content between 12 - 20%. Wood
with higher moisture content will burn, however, very inefficiently.
Most of its heat value will be lost to driving water out of the wood.
Worse, that moisture will condense as creosote in the relatively
cool chimney flue, increasing the potential for a chimney fire.

Use of unseasoned wood defeats the purpose of any modern wood-
burning stove.

BURN UNTREATED WOOD ONLY. DO NOT BURN:

« Coal * Garbage
* Synthetic fuel or logs * Material containing plastics
* Materials containing asbestos * Unseasoned wood
* Manure or animal remains * Lawn clippings or yard waste
* Material containg rubber, including tires
¢ Waste petroleum products, asphalt products, paints,

paint thinners or solvents
« Construction or demolition debris
* Railroad ties or pressure-treated wood
+ Salt water driftwood or other previously salt-water;

saturated materials
« Paper products, cardboard, plywood, or particle board. (The
prohibition against burning these materials does not prohibit the use
of fire starters made from paper, cardboard, saw dust, wax or similar

substances for the purpose of starting a fire.)

Burning of any of the materials listed above can result in the release
of toxic fumes, cause smoke, or render the heater ineffective and
cause smoke

« NEVER USE GASOLINE, GASOLINE-TYPE LANTERN FUEL,
KEROSENE, CHARCOAL LIGHTER FLUID OR SIMILAR
LIQUIDS TO START OR “FRESHEN-UP” THE FIRE. ALWAYS
KEEP SUCH LIQUIDS AWAY FROM THE HEATER AT ALL
TIMES.

WARNING

ALWAYS WEAR STOVE GLOVES WHILE TENDING
THE FIRE.

NEVER ALLOW THE FIRE TO REST DIRECTLY ON
THE GLASS. KEEP THE LOGS SPACED AT LEAST ONE
INCH FROM THE GLASS TO ALLOW FOR PROPER
AIR FLOW WITHIN THE STOVE. AVOID STRIKING
THE GLASS WITH LOGS.

OPERATE THIS STOVE ONLY WITH THE FRONT
DOOR FULLY CLOSED. OPERATION WITH THE
DOOR PARTIALLY OPEN MAY RESULT IN OVER-
FIRING. IF THE DOOR IS LEFT PARTIALLY OPEN,
GAS AND FLAME MAY BE DRAWN OUT OF THE
STOVE CREATING SAFETY RISKS FROM BOTH
FIRE AND SMOKE.




5.4 How Your Jotul F 35 Works

When used with dry wood and a well-drafting chimney system,
modern non-catalytic wood stoves burn fuel efficiently by the
precise control and delivery of primary and secondary air to the

fire.

Primary Air is drawn into a front inlet in the stove bottom and
directed through a regulator shutter under the front door before
entering the lower fire chamber. Additional primary air is directed
to the top of the load door to act as an air wash to help prevent
extreme soot build-up on the glass panel. The amount of primary
air available to the fire determines the intensity of heat output and
rate of fuel combustion; the greater the amount of air, the greater
the heat output, the faster the wood burns. The primary air setting
also determines the effectiveness of the air wash over the glass; the
higher the setting, the cleaner the glass.

Additional air is separately directed into the top of the fire
chamber to support combustion of exhaust gasses before passing
out of the stove. This unregulated Secondary Air enters through
an inlet in the rear of the stove bottom and is heated as it passes
through the rear of the stove into manifold at the top rear of the
firechamber. The secondary air is then directed through a stainless
steel baffle plate.

Volatile gases, released unburned from the fuel bed, rise to
the baffle where they are turbulently mixed with the hot, fresh
oxygen. Secondary combustion then occurs before the gases pass into
the heat exchange chamber. The action of secondary combustion
can be readily seen through the viewing glass as slow, rolling
flames suspended over the main fuel bed and smaller jets of flame
extending from the baffle manifold ports. At the same time,
no smoke will be observed exiting the chimney. This is evidence
that the stove is operating at the so-called "sweet-spot” wherein
optimum efficiency and lowest particulate emissions are realized.

See fig. 15.

Use a Stove-top Thermometer

Determining the primary air setting for the best overall
performance for your particular needs and installation will be
established over time and experience. Each installation has unique
characteristics that affect stove performance. You should use a
stove-top thermometer to monitor the status of the fire. Place
the thermometer on the stove top, centered to one side or the
other. Generally speaking, once the stove temperature has reached
400°F - 600°F (204°C -316°C), the air control may be set in a
mid-range position to allow adequate oxygen to support efficient
combustion throughout the burn cycle.

You can also monitor stove performance through the window.
Peak combustion efficiency occurs when exhaust gas is burned
at the baffle in the top of the firebox. This is apparent as rolling
yellow-orange flames appearing at the secondary air ports in the
underside of the baffle plate and forward tube. At this stage, little
or no smoke will be visible exiting the chimney.
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Air Flow Diagram
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Figure 15. Combustion air paths

5.5 Air Control Settings

Use the following guide for best performance.

Burn Rate  Air Control Setting
Low Fully Closed
Medium 1/2” Open
High Fully Open

*‘ 1/2” ‘G
— =7

/ ; \
< T
/ ; \
Minimum 1 Maximum
Low I High
Medium

Figure 16. Air Control Settings

5.6 Controlling the Fire

Combustion intensity is controlled by the position of an air shutter
located under the front door. You adjust its position using the
handle located under the ash lip. Slide the handle to the left to
decrease air to the fire. Sliding it to the right increases air delivery
and consequently, fire intensity. See fig. 16. The shutter regulates
and directs primary air to the front of the burn chamber. Push it
to the right to allow maximum air to support combustion. It should
be fully open when first starting or rekindling a fire, or when
greater heat output is desired.
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5.7 Break-In Procedure
Although your Jatul F 35 is constructed of welded, 3/16” steel

plate, it also incorporates cast iron components. This material
requires the stove to be“broken-in” gradually so that heat
expansion does not occur too quickly and cause damage. The
following steps describe the proper break-in procedure for your
stove. Use a magnetic stove-top thermometer to monitor stove
temperature, placed directly on the cookplate.

Set the Primary Air Shutter fully open, all the way to the right.

1. Light a small fire of newspaper and kindling at the front of
the stove. Gradually add small pieces of wood, but only allow
the stove to reach a maximum surface temperature of 200°F
(93° Q). Continue burning at this low rate for approximately 1
hour.

2. Allow the stove to cool to room temperature.

3. Light a second fire, allowing the stove to reach a maximum

temperature of 300°F (149°C) for 1 hour.

Cool the stove to room temperature.

Light a third fire and gradually allow the stove to reach a

surface temperature of 400°F (204°C)

6. Cool the stove to room temperature. This completes the
“break-in” procedure.

v A

Note: If the temperature exceeds the limit during any break-in
fire, move the Air Shutter all the way to the left to shut off the
air supply completely. It is normal that the stovetop temperature
will continue to climb until the fuel burns down somewhat. Once
the fire is out and the stove has cooled to room temperature,
continue the break-in procedure. Never attempt to reduce the
temperature by removing burning logs from the fire.

Break-in Odors: It is normal for a newly-painted stove
to emit odor and smoke during the first few fires,

and these may set off smoke alarms. This condition is
caused by curing of the high temperature paint and
will diminish with each subsequent fire. It is advisable
to open windows or doors to provide plenty of fresh air
and cross-ventilation during the break-in period.

WARNING:

NEVER OVER-FIRE THE STOVE. IF ANY PART
OF THE STOVE OR CHIMNEY GLOWS, YOU ARE
OVER-FIRING. A HOUSE FIRE OR SERIOUS
DAMAGE TO THE STOVE OR CHIMNEY COULD
RESULT. IF THIS CONDITION OCCURS,
IMMEDIATELY CLOSE THE AIR CONTROL.

ATTEMPTS TO ACHIEVE HEAT OUTPUT RATES
THAT EXCEED HEATER DESIGN SPECIFICATIONS
CAN RESULT IN PERMANENT DAMAGE TO THE
HEATER.
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5.8 Starting and Maintaining a Fire

Burn only solid wood directly on the bottom of the stove
firechamber. Do not elevate the fire in any way.

See Section 8.1 of the Appendix on page 22 for detailed
information regarding the cordwood test method fire-building
procedure from a cold start to a high fire, medium fire or cold

fire.

Top-Down Fire Building - See fig. 17.

Many people find this method to be superior to the traditional
method.

1. With the primary air control lever in the full open position
(to the right), place two short 1/4-split logs on the firebox
floor, perpendicular to the rear wall, about 6 inches apart.

2. Place kindling across the base logs.
3. Place one or two smaller split logs on top of the kindling.

4. Place newspaper between the two bottom logs under
the kindling. Light the news paper and close the door.
Continue to add kindling and small logs as necessary to
build the fire. Keep the air control fully open until the fire
is well-established.

5. Add more logs as the fuel bed become fully involved and
use the stove-top thermometer to monitor progress.
When the stove has reached a surface temperature range
of between 400° and 600°, (204°C -316°C), adjust the
primary air control lever as necessary to generate the heat
output and burn time desired.

You can also monitor stove performance through the window.
Peak combustion efficiency occurs when exhaust gas is burned
at the baffle in the top of the firebox. This is apparent as
rolling yellow-orange flames appearing at the secondary air
ports in the underside of the baffle plate and forward tube.

At this stage, little or no smoke will be visible exiting the

chimney.



Front of Stove

Figure 17. Top-down fire starting structure.

5.9 Adding Fuel

Follow this procedure when reloading the stove while it is still hot
and a bed of hot embers remains:

+ Always wear gloves when tending to the stove.

+ Adjust the Primary Air Shutter Lever to the fully open
position - all the way to the right. Wait a few seconds to
re-establish strong draft before opening the load door. This will
allow fresh air to flush the firebox and prevent smoke escaping
when the door is opened.

*  Minimize CO exposure: Open the door slightly, and hesitate a
moment to allow exhaust purge, then open the door fully.

+ Use a stove tool or poker to evenly distribute coals and embers
around the firebox.

+  Load the fuel, usually with smaller logs first.

+  Close the door, being sure to latch the door tightly.

«  Wait 5 - 10 minutes to re-establish the fire before setting the
air controls for the desired heat output and burn time. (If
there is at least a 2” thick ember bed when reloading, it may
be possible to close the door and immediately adjust the air

control setting).

+  Set the Air Shutter for the desired heat output.

WARNING: Operate the stove only with the

front door fully closed except for refueling.

Operation with the door partially open may
result in overfiring. Also, if the door is left
partially open, combustion gas and flame
may be drawn out of the stove, creating risks
from both fire and smoke.
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5.10 Creosote Formation and the
Need for Removal

When wood is burned slowly, it produces tar and other vapors
that combine with moisture to form creosote. Creosote vapors
condense in the relatively cool chimney flue, and creosote residue
accumulates on the flue lining. When ignited, this creosote fuels
an extremely hot fire.

The chimney connector and chimney flue should be inspected at
least every other month during the heating season to determine if
creosote buildup has occurred.

If creosote has accumulated, it should be removed to reduce the
chance of a chimney fire.

In the event that creosote ignites in the flue, the resulting fire is
often accompanied by a roaring noise and crackling sound as flakes
of burning creosote break loose. If you suspect you are having a
chimney fire, immediately close the air controls and make sure the
door is closed securely. Call the fire department and have everyone
leave the house.

Do not attempt to extinguish the fire. Opening the door will only
supply additional oxygen and intensify the fire. When the fire in
the flue has subsided, resist the temptation to open the door to
check on the fire. The fire may have suffocated, but could re-ignite
with a supply of fresh air. After a chimney fire, do not use the
stove until the chimney connector and flue have been cleaned and
inspected to ensure no damage has been sustained.

See Section 6.6 of this manual regarding chimney cleaning.

5.11 Ash Removal

Remove ashes whenever accumulation nears the primary air port
located inside the firechamber just under the door opening.

Always wear safety gloves when handling the ashes.

Ashes should only be placed in a metal container equipped
with a tight sealing lid. The container should be placed on a
noncombustible floor or on the ground, well away from all
combustible materials, pending final disposal. If the ashes are

to be disposed of by burial in soil or otherwise locally dispersed,
they should be kept in the closed container until all cinders have

thoroughly cooled.
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6.0 Maintenance

6.1 Door Latch Adjustment

Over time, as the door gasket becomes compressed, it may

be necessary to adjust the door latch in order to maintain the
integrity of the door seal. To check the front door seal, close and
latch the door on a dollar bill and slowly try to pull the bill free.
You should feel resistance as you pull. If it can be easily removed,
the seal is too loose. Follow this procedure to tighten the latch
mechanism.

Tools Required:
* 4 mm hex key

1. Remove the two socket head screws and latch keeper from the

stove. See fig. 18.

2. Remove one of the shim plates from the latch cavity and re-
install the latch keeper. Retain the shim plate(s) removed for
future use.

3. Test the seal integrity using the dollar bill.

The door gasket will compress over time. When the latch can
no longer be tightend by shim removal, install a new gasket and
replace the shim plates.

Shim

Figure 18. Latch adjustment.
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6.2 Glass Care
Cleaning

On occasion it will be necessary to clean the carbon deposits and
fly ash off of the glass. If these deposits are allowed to remain on
the glass for an extended period of time, the surface may become
etched and cloudy. Any creosote that might develop on the glass
will burn off during the next hot fire.

Follow this glass cleaning procedure:

1. Glass must be completely cool.

2. Only use cleaning products specifically formulated to clean
solid fuel appliance glass and follow the manufacturer’s
instructions. Use of abrasive compounds or solutions will
damage the glass. DO NOT USE AMMONIA-BASED
GLASS CLEANERS.

3. Rinse and dry glass completely before burning the stove. Polish
with a piece of newspaper.

Caution! Always operate the door slowly and carefully to avoid
cracking or breaking the glass. Never use the door to push wood
into the firebox. If the glass becomes cracked or broken follow the
replacement procedure in Section 6.5.

Never operate the stove with a cracked or broken glass panel.

Important: Replace glass only with ceramic glass panel
PN 224923 specifically designed for the Jotul F 35, available from

your local Jetul dealer. Do not substitute any other glass.

6.3 General Care

Regular maintenance will ensure excellent performance and
prolong the life of your stove. The following procedures do not take
long and are generally inexpensive. When performed consistently,
they will lengthen the life of your stove and provide many years of
service.

* Regularly empty the stove of all soot and ashes. Only use a
vacuum for this job if the vacuum is specifically designed to
handle ashes. CAUTION: Ashes maycontain hidden, live
embers. Be certain the ash bed contains no live embers before
using a vacuum.

* Inspect the stove: Using a strong light inspect the stove inside
and out for cracks or leaks.

* Replace any broken bricks. See fig. 35, page 24. DO NOT
OPERATE THE STOVE WITH BROKEN OR MISSING
BRICKS.



6.4 Gasket Replacement

Tools needed:
* needle nose pliers

* 4mm hex key

* wire brush + gasket cement

1. Use the pliers to remove the small C-clips from the door hinge
pins. Remove the door from the stove and place it face down
ona protected surface.

2. Use the hex key to remove the warning label plate from the
back of the door.

3. Use pliers to remove the old gasket and adhesive from the

door.

Thoroughly clean the channel with a wire brush.

vk

Apply a small bead of gasket cement to the channel as shown

in fig. 19. DO NOT APPLY CEMENT TO THE GLASS CLIPS

OR THE CLIP LANDING AREAS.

6. Starting at the center of the gasket length and the top center
of the channel, gently press each gasket half into the channel.
Do not stretch the gasket. Wrap the ends at the center of the
bottom as shown in fig. 19.

7. Replace the Warning Plate.

8. Replace the door. Close and latch the door and then reopen.

Wipe away any excess cement that may have squeezed out

from around the gasket.

9. Replace the C-clips onto the hinge pins.

Description Part Number
1. Door Gasket 223858

2. Glass Gasket 200024

3. Screw, M6x10 Button Hd. 117978

4. Glass Clip Ass’y. 157642

5. Glass Panel 224923

6. Warning Plate 226905

Gasket Cement Area

Glass Clip Landing-
APPLY NO CEMENT

Figure 19. Glass and Gasket Replacement

Jotul F 35 130074_1 9/21

6.5 Glass Replacement

Tools needed:

* 4mm hex key

1. Lift the door gasket over the glass clips enough to expose the
clip button head screws. See fig. 20. Use the 4mm hex key to
loosen the glass clips just enough to remove the glass panel. It is
not necessary to completely remove the clips from the door.

If replacing the glass gasket, follow steps 3-5 in section 6.4.

2. Position the new glass panel and tighten the glass clips just
snug. Avoid overtightening or placing uneven pressure on the
glass.

3. Reposition the door gasket over the glass clips.

i

Figure 20. Loosen the glass clips.

N e S T S
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|
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6.6 Chimney System 6.7 Replace Firebricks

The Jotul F :?;5 is designe.d to. burr\ cle‘anly and efficiently when DO NOT OPERATE THE STOVE WITH BROKEN OR
use‘d ac.cordlng to the guidelines in this ma.nuaI. In order‘to MISSING BRICKS.

maintain proper performance, you should inspect the chimney

and chimney connector at the beginning of each heating season See fig. 35, page 24 and the parts listing on page 25 for the
and then every other month during the heating season. Clean the configuration and part number of any firebricks that require
chimney whenever creosote and fly ash accumulation exceeds 1/4 replacement. Order bricks through your local Jotul authorized
inch in any part of the system. dealer.

Chimney brushes are available from your local Jatul dealer
or hardware supply store. Your dealer can also refer you to a

reputable, professional chimney sweep who will have all the .
P proTesst ey swesp L 6.8 Secondary Manifold

equipment to ensure a complete and proper job.

Inspection
WARNING: FAILURE TO KEEP THE CHIMNEY . . . .
CONNECTOR AND FLUE FREE OF CREOSOTE BUILD-UP Visual inspection of the manifold can be conducted
CAN RESULT IN A CHIMNEY FIRE through the front door opening. Check for evidence of

warping or cracks and replace if damaged.

Tools Required

e 10 mm wrench or socket driver

e wire brush

«  pliers

o 1/4” socket driver or flat head screwdriver

/O\ * 4 mm hex key « work gloves
,\7///

Cleaning and Removal / Fig. 21.

@\ Insulation Blanket 1. Remove the Top Plate M6 set screws (#1), one
on each side of the stove. Lift the plate off the

stove and place it on a protected surface.

2. Lift the steel Flame Deflector (#2) up off of
the two shoulder fasteners at the front lip of
1 the firebox and remove it through the front
door opening.

3. Lift the Ceramic Insulation Blanket (#3) off the
7] top of the Secondary Manifold (#6) and out of

the stove. Place it on a flat surface, taking care
— to retain its shape.

LS

% 4. Remove the Rear Shroud by removing two

1/4” set screws (#4) from each side of the back
A e of the stove. Place the shroud on a protected
surface taking care not to scratch painted
surfaces.

5. Remove the two, M6 Baffle Retainer bolts
(#5).

Figure 21. . Lift the Baffle and Turbulator Assembly

Secondary Baffle removal. (#6) out of the firebox. Clean and inspect

the assembly for cracks, warping or other

deterioration. Contact your Jotul authorized

dealer for replacement parts.

Rear

Shroud

Flame
Deflector

{1
o

7. Reverse steps to reassemble.

20
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7.0 Accessory Installation CAUTION.

. Avoid injury- always wear safety gloves when handling sheet metal
7.1 SI"IOI't Leg Klt 157636 parts. Read through these instructions to familiarize yourself with
. .. the parts before beginning the installation.

Approved for use only in existing code-approved masonry

fireplace hearth-mount installations.

Contents: -

s Figure 22. o
41/4” Steel LegS, 4 Short Leg installation
Tools Required:

« 13 mm wrench or socket/ratchet
» work gloves

DO NOT LIFT THE STOVE UP BY THE ASH LIP.

1. Have an assistant tilt the stove up on one side enough to
remove the cast iron legs. Fully remove the nuts from the leg
studs.

2. Engage the steel leg with the mounting stud. Be certain the two
locating tabs on each leg seat with the corner pockets in the
stove bottom. Tighten the nuts and carefully set the stove back
down.

7.2 Outside Air Kit 157637
Tools Required:

Remove four nuts and use to
attach the manifold.

« 10 mm and 1/4 “ socket drivers l.

Contents:

« Qutside Air Manifold

Figure
- safety glasses < work gloves 23. Outside

You will need the following additional components available at any A:r AdaRtor -
installation. ! !

hardware supplier: T
* Rodent Screen :

o Exterior Air Inlet Cover

e 4” Aluminum Duct * 4” Duct Clamps, 2 !

The exterior air inlet should be installed at a level lower than the stove

bottom.

1. Remove Bottom Heat Shield: Use the 10 mm socket driver or Manifold
wrench to remove the four nuts and the Bottom Heat Shield from Nuts
the studs in the stove bottom as shown in fig. 23. Also remove the
four remaining spacer nuts from the studs.

1
= R
'. i Manifold
i1, Nuts

[ E——

-
' Heat Shield |

2. Attach the Outside Air Manifold directly to the stove bottom using ‘
four of the nuts previously removed. P e

3. Use pliers to remove the air inlet cut-out from the bottom heat shield.

4. Attach the bottom heat shield to the outside air manifold using four

sheet metal screws from the Outside Air Kit. . ' u ,
Figure 24. .

If the bottom heat shield will not be used, install the sheet metal Floor Bracket Detail
screws supplied with the outside air kit to plug the associated holes I
in the manifold.

7.3 Mobile Home Floor Bracket Kit 157321

Contents: Floor Brackets , (2)

Fastener Required: 3/8” dia. lag screw

1. Determine the final location of the stove and use the leveller
screws to plumb and level the stove.

2. Mount the floor brackets over the leveller screws at rear and front
locations at opposite corners and secure each to the floor using a

3/8” dia. lag screw of appropriate length, (not supplied).
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8.0 Appendix

81F 35 Start-Up and Refueling

Follow these directions to get the best emissions
performance from your F 35:

Cold Start

22

Use the following technique for the best start from a “cold”
stove:

Cut and split approximately 15 kindling pieces 16 inches
long. Half of them should be approximately 3/4 inch square,
the rest 1/2 inch square. The kindling should be very dry and
weigh approximately 3 Ibs.

Cut and split approximately 15 start-up fuel pieces 16 inches
long. Half of the pieces should be larger cross-section
(approximately 11/2 inches square) and the rest smaller
cross-section (approximately 1inches square). These can be
split from larger fuel pieces that are in the range of 19-25%
moisture (Dry-basis). The total weight of the start-up fuel
should be approximately 4.5 Ibs.

. Arrange the start-up fuel pieces in a grid as shown in figs.

24-28. Place two of the larger pieces about six inches apart
going front to back. Next, two more pieces the same size left
to right about six inches apart. See ﬁg. 24. Place about seven
of the small pieces front to back on top of the gird. Place the
remaining start up fuel sideways on top. See figs. 25-26.

Next, arrange the kindling pieces in a similar alternating grid
pattern with the larger pieces first followed by the smallest
with a layer of three pieces going left to right as shown with
six or seven pieces on the top. See fig 27.

To start, make sure the air control is pushed all the way to

the right.

Using a propane torch, light the top front of the kindling
grid. The torch should be operated for 60 seconds.

Close the door until it hits the latch. This will leave the door
in a slightly open position.

After one minute, close the door fully and secure the door
latch.

Make sure the air control is still in the maximum open
position.

I = e

Figure 24.

Arrange larger fuel start-up pieces on bottom

Figure 25.

Arrange smaller fuel start-up pieces on top of grid

Figure 26.

Arrange remaining fuel start-up pieces

Figure 27.
Arrange kindling in grid pattern on top



Adding the High Fire fuel load

1.

When the kindling and start-up fuel have burned down by
approximately 2/3, rake the remaining coals and fuel pieces
forward until they are equally distributed and level.

Place the largest fuel piece in the center of the firebox with
two smaller pieces on the either side packed tightly together
and making sure there is space on both sides of the load for
good air flow. Place the remaining pieces on top of the bottom
pieces. All fuel pieces should be in a front-to-back orientation.
Air control should be set to maximum open (all the way to the

right).

Medium Fire Fueling and Operation (loading on coals

after High Fire operation):

At the end of the high fire rake the remaining coals forward
until they are equally distributed and level across the firebox.

Place the largest piece in the center of the firebox with two
smaller pieces on either side, packed tightly together making
sure there is space on both sides of the load for good air flow.
Place the remaining pieces on top. All fuel pieces should be in a
front-to-back orientation.

Immediately close the load door and set the air control to
maximum open (all the way to the right).

After 5 minutes set the control to the medium air flow position
in the center of its range of travel

Low Fire Fueling and Operation (loading on coals after

High Fire operation):

At the end of a high fire, rake the remaining coals forward until
they are equally distributed and level across the firebox.

Place the three largest pieces in first; they should be close
together. Place the remaining pieces on top of the first in the
same way.

Immediately close the door and open the air control to
maximum open (all the way to the right).

Leave the air control on the maximum setting for 10 minutes
and then set it to medium. After 5 minutes at medium, push
the air control all the way to the left for a controlled low burn.

Jotul F 35 130074_1 9/21
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9.0 Jotul F 35 lllustrated Parts

Only use replacement
parts provided through
your authorized Jotul
dealer.
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No. Description

Part Number

No.  Description

Jotul F 35 130074_1 9/21

Part Number

1. Screw, Button Head Socket - M6 x 10 Blk 117978 38.  Brick, Refractory, 4.50” x 9” x 1.25” 129082
2. Glass Clip, 5” (three) 225008 39.  Brick, Refractory, 8” 2.5” x 1.25” 226871
3. Gasket, Flat, V125x8mm (1/8”x5/16”), Self Adhesive 127215 40.  Brick, Refractory, 9” x 3.375” x 1.25” 222226
4. Door Glass, Ceramic 224923 4. Baffle Support, Left 226752
5. Gasket, MD .625 @ Fiberglass Rope 223858 42.  Baffle Support, Right 226753
6. Gasket, LD .250 @ Fiberglass Rope 200024 43.  Smoke outlet, MB 105055
7. Screw, Button Head Socket M6 x 10 mm Blk 117978 44.  Bracket, Cast Top Retaining 103713
8. Retainer, Front Door Latch 224159 45.  Bolt, Hex Head Serr Flange M6x16 8.8 Blk 99625
9. Roll Pin, Slotted 5mm x 24, steel 118251 46.  Gasket, Flue Collar, F35 226874
10. Shim, Latch Receiver 224734 47.  Nut, M6 Serrated Flange plain 117968
M. Latch Receiver, Front Door 224733 48.  Deflector, Exhaust 226464
12. Screw, Button Head Socket, M6 X 14, Blk 118215 49.  Screw, Button Head Socket, M6 X 6, Blk 118170
13. Front Door Tool 157635 50.  Bracket, Top, Cast Convection Panel 226582
14. Screw, HWH SMA 8 x 1/2 SL Blk Oxide 17917 51. Screw, Socket Set, M6 x 16 118031
15. Rear Shroud, F 45 V2 22491892 52.  Washer, Fender .250 x 1.500 dia. 118029
17. Inspection Cover, F 45 224924 53. Ash Lip, MB D&T 157645
18. Gasket, Inspection Cover 224355 54.  Baffle Weldment, F 35 226754
19. Screw, Shoulder M6 x 10, 8mm dia. x 10 mm, Hex 117982 55. Turbulator Assembly 226755
20.  Air Valve Weldment 223729 56. Blanket, F35 Ceramic Fiber 226872
21. Air Valve Handle Ass’y, Nickel Plated 157391 57. Leveler Bolt, M8 118047
23. Disc Spring, 118249 58.  Leg, Steel Stoves, MB, D&T 157346
24.  Washer, Fender 8mm Zinc 117949 59.  Gasket, MD, .625 @ Fiberglass Rope 223858
25. Side Panel, Convection, MB D&T 158266 60.  Set Screw, M8 x 40, Hex Socket, Steel, Black, DIN 916 118245
26. Firebox assembly 226743 61. Top Plate, Front, F 45, MB, D&T 157655
27.  Nut, M8, Serrated Flange, DIN 6923 5t8.8 / ANSI B18.2 117881 62.  Clip, Side 120120
28. Heat shield, Bottom 22675192 63. Gasket, LD 250 Fiberglass Rope 200024
29.  Washer, Thin Shim 117588 64.  Top Cover, MB, D&T 157647
30.  Hinge pin, New Style, Nickel Plate 125960 65. Door, Front, w/Gasket, F 45, MB 157648
31. EClip 118261 66.  Safety Warning Plate 226905
32.  Bolt, Hex Serrated Flange M6 x 20 Blk n717 67.  Latch, Front Door w/ Roll Pin 224979
33. Bracket, Bottom, Cast Convection Panel, 50 TL 224197 68. Screw, Socket Set, M6 x 20 117835
34.  Brick, Refractory, 6.625 x 4.50 224723 69.  Gasket, Secondary Ledge 225021
35, Brick, Refractory, 8.5” x 4.5” x 1.25” 221751 70.  Spacer,.250 x.500 17994
36.  Brick, Refractory, 8.5” x 3" x 1.25” 221752 71 Bolt, shoulder, M6 x 6 18244
37. Brick, Refractory, 4” x 3” 224175 72. Deflector, Side 226870
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10. F 35 Warranty Statement

Effective January 1, 2013

This warranty policy applies to wood-burning products identified by Jotul trade
names, as set forth below.

A. LIMITED LIFETIME WARRANTY, parts only:

Jotul North America Inc. JOTUL) warrants, to the original retail purchaser, that
those baffle and air manifold components of the Jotul Stove or Fireplace Insert
specified above will be free of defects in material and workmanship for the life of
the product. This warranty is subject to the terms, exclusions and limitations set
forth below.

B. LIMITED FIVE YEAR WARRANTY - Cast Iron and Steel Components:
JOTUL warrants, to the original retail purchaser, that those components of the
Jotul or Scan Stove or Fireplace Insert specified above will be free of defects in
material and workmanship for a period of five (5) years from the date of purchase.
This warranty is subject to the terms, exclusions and limitations set forth below.

C. LIMITED TWO YEAR WARRANTY - Enamel Finish:

JOTUL warrants, to the original retail purchaser, the enamel finish on cast iron
components of the Jotul Stove or Fireplace Insert specified above against peeling
or fading for a period of two (2) years from the date of purchase. This warranty is
subject to the terms, exclusions and limitations set forth below.

D. LIMITED ONE YEAR WARRANTY - Electrical Components (blowers,
thermostatic switches):

JOTUL warrants, to the original retail purchaser, that those components of the
Jotul or Scan Stove or Fireplace Insert specified above will be free of defects in
material and workmanship for a period of one (1) year from the date of purchase.
This warranty is subject to the terms, exclusions, and limitations set forth below:

JOTUL will repair or replace at its option, any of the above components determined
by JOTUL to be covered by this warranty. You must, at your own expense, arrange
to deliver or ship the component to an authorized Jotul dealer and arrange for pick-
up or delivery of the component after repairs have been made. If, upon inspection,
JOTUL determines that the component is covered by this warranty, the repair or
replacement will be made as set forth above. This warranty is not transferable and is
extended only to, and is solely for the benefit of, the original retail purchaser of the
Jotul Stove or Fireplace Insert. This paragraph sets forth the sole remedy available
under this warranty in the event of any defect in the Jotul Stove or Fireplace Insert.
The warranty period for any replaced component will be the remaining unexpired por-
tion of the warranty period for the original component.

Please retain your dated sales receipt in your records as proof of purchase.

EXCLUSIONS AND LIMITATIONS

NOTICE: This warranty is void if installation or service is performed by someone
other than an authorized installer or service agency, or if installation is not in
conformance with the installation and operating instructions contained in this
owners manual or local and/or national fire and building regulations. A listing of
local authorized installers, service agencies and gas suppliers can be obtained from
the National Fireplace Institute at http://www.nficertified.org/.

This warranty does not cover the following parts or conditions:

1) Repair or replacement of parts that are subject to normal wear and tear during
the warranty period or to parts that may require replacement in connection
with normal maintenance. These parts include paint, gaskets, burn plates, fire-
bricks, fire grates, ceramic insulation blankets or glass (glass is warranted only
against thermal breakage).

2) Damage due to incorrect installations not in conformance with the installation
instructions contained in this owners manual or local and/or national fire and
building regulations.

3) Damage, including damage to enamel surfaces, caused by improper operation,
over-firing, and/or misuse. Improper operation, such as burning the stove with
the ash door open, can damage the stove.

Over-firing occurs when any part of the stove glows red. Over-firing can also
be identified by warped plates, rust-colored cast iron, paint pigment that has

turned dusty white, or bubbling, cracking and discoloration of the enamel finish.

Misuse includes, without limitation, use that is not in conformance with the
operating instructions contained in this owners manual.

Jotul F 35 130074_1 9/21

4) Damage due to, or repair of, rust. Use of stove-top steamers may cause rust.

5) Damage due to service performed by an installer or service agency, unless

otherwise agreed to in writing by JOTUL.
6) Damage caused by unauthorized modification, use or repair.
7) Costs incurred by travel time and/or loss of service.

8) Labor or other costs associated with the repair of components beyond the
warranty period.

9) Damage incurred while the Jetul Stove or Fireplace Insert is in transit.

IN NO EVENT SHALL JOTUL, ITS PARENT COMPANY, SHAREHOLDERS,
AFFILIATES, OFFICERS, EMPLOYEES, AGENTS OR REPRESENTATIVES
BE LIABLE OR RESPONSIBLE TO YOU FOR ANY SPECIAL, INDIRECT,
INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR OTHER SIMILAR
DAMAGES, INCLUDING, BUT NOT LIMITED TO, LOST PROFITS, LOST
SALES, INJURY TO PERSON OR PROPERTY, OR DAMAGES TO A
STRUCTURE OR ITS CONTENTS, ARISING UNDER ANY THEORY OF
LAW WHATSOEVER. ALL IMPLIED WARRANTIES, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR OTHERWISE, ARE LIMITED IN DURATION
TO THE LENGTH OF THIS WRITTEN WARRANTY. EXCEPT AS
EXPRESSLY SET FORTH HEREIN, JOTUL MAKES NO ORAL, WRITTEN
OR OTHER WARRANTY WITH RESPECT TO JOTUL OR SCAN STOVES
OR FIREPLACES.

Some states do not allow the exclusion or limitation of incidental or consequential
damages, or limitations on the length of implied warranties. Therefore, the above
exclusions or limitations may not apply to you. This warranty gives you specific
legal rights, and you may have other rights, which vary from state to state.

JOTUL reserves the right to discontinue, modify or change the materials used to
produce the Jotul Stove or Fireplace. JOTUL shall have the right to replace any
defective component with substitute components determined by JOTUL to be of
substantially equal quality and price.

The dollar value of JOTULS liability for breach of this warranty shall be limited
exclusively to the cost of furnishing a replacement component. JOTUL shall not
in any event be liable for the cost of labor expended by others in connection with
any defective component. Any costs or expenses beyond those expressly assumed
by JOTUL under the terms of this warranty shall be the sole responsibility of the

owner(s) of the Jotul Stove or Fireplace Insert.

No dealer, distributor, or other person is authorized to modify, augment, or
extend this limited warranty on behalf of JOTUL. NO MODIFICATION OR
CHANGE TO THIS WARRANTY WILL BE EFFECTIVE UNLESS IT IS MADE
IN AWRITTEN DOCUMENT MANUALLY SIGNED BY AN AUTHORIZED
OFFICER OF JOTUL.

An authorized installer may have been provided with certain information related
particularly to the Jotul Stove or Fireplace Insert; however, no authorized
installer or other person who may service the appliance is an agent of JOTUL.
No inference should be made that JOTUL has tested, certified, or otherwise
pronounced any person as qualified to install or service the appliance. JOTUL
shall not be liable or otherwise responsible for any error or omission by a person
installing or servicing a Jotul Stove or Fireplace Insert.

If you believe your Jotul or Fireplace Insert is defective, you should contact your
nearest authorized Jotul dealer, who will process a warranty claim. IN ORDER
TO QUALIFY FOR WARRANTY COVERAGE, JOTUL MUST RECEIVE
NOTICE OF A POSSIBLE DEFECT WITHIN SIXTY (60) DAYS OF THE
DATE THE DEFECT IS FIRST DISCOVERED, OR REASONABLY COULD
HAVE BEEN DISCOVERED.

This warranty is given by Jotul North America, Inc.,
55 Hutcherson Drive, Gorham, Maine 04038 USA
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Quality

We appreciate your trust in welcoming our product into your home and invite your comment and appraisal of our
efforts to provide you with the finest in home hearth products.

Jotul pursues a policy of continuous product development. Products supplied may therefore differ in specification,
colour and type of accessories from those illustrated and described in this manual.

Jotul North America Inc.
P.O. Box 1157

55 Hutcherson Drive
Gorham, Maine 04038
USA

Jotul AS

P.O. Box 1411
N-1602 Fredrikstad,
Norway

JOTUL

www.jotul.us
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APPENDIX 8: Photographs of test set up
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Dilution picture Dia 8

Picture 1: Sampling system

1 |: 8 in dia Stainless steel pipa

2 |- 16 in. Between sampling probe and lower elbow

3 |- Air intake with damper to adjust flow rate

4 | Exhaust blower




Picture 2: Hood

5 |- 8in. dia. Stainless steel pipe

6 |-Na

7 |- 10 feet long between velocity port and upper elbow

g |- 48 in. dia. Galvanized steel smoke captures hood




Picture 3: Stack sampling

Picture 3.1: Gas analysis and
temperature probe Picture 3.2: chimney support

9 |: Temperature and gas analyser sampling ports located 9 feet above platform

10 |+ Exhaust system support bracket




Picture 4: Tunnel flow measurement and sampling probe

11: Velocity port
12: Sampling port, 2 sampling probes with 2x47 mm. dia.filter each.

12.1: Sampling port, sampling probes with 2x47 mm. dia.filter each., for first hour
sampling

13:18 feet long dilution tunnel

13.1: Extraction blower



Picture 5: Draft sampling

14 |: Draft sampling port located 6 in.from the flue outlet




Picture 6: Equipments

15

16

17

18

19

20

. Acquisition system

: Vacuum pump

: Digital manometer

: Digital read out for mass flow meter
: Digital vacuum gage

: Mass flow meter



Picture 7: Gaz analyser




Picture 11: Dry gas meter



Picture 12: Dilution tunnel sample system
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Picture 13: Dilution tunnel

Max Length

. SAmofy
f._'_,.-'—'_

N.

. TN
(=)
s \

Coiection Hood
Hood Diameter |
Min 4 X Mudng | L
Sacton (warrete:
. Velodty Traverss
Pars
| Sample Ports
Toat Appllance : \ i |
e z
< Mnimm2X \ })}
Vsl Olarnator n“-1 " Dlower
[ Scale (MUsed) | \"I,?““—-f’i




€ POLYTESTS

St-jean-sur-Richelieu, revision 1: December 13t 2021 Client: Jotul
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APPENDIX 9: Test load photographs
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€4 POLYTESTS

TESTING THROUGH YOUR REALITY
Run 1.1 maximum burn rate February 23" 2021

Tgst load

Test load

Coal bed Load in the stove
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TESTING THROUGH YOUR REALITY
Run 1.2 minimum burn rate February 23" 2021

Test load

Test load
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TESTING THROUGH YOUR REALITY

Run 2.1 Medium burn rate February 24 2021

o ¥ WL Ld Test load
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Coal bed Load in the stove
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TESTING THROUGH YOUR REALITY

Back view stove
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APPENDIX 10: Laboratory Operating Procedures
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

INTRODUCTION

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

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

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

familiarity with operating controls.

4, Calibration of test equipment.

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

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

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

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

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

EPA METHODS

EPA METHODS 28R
ASTME2780
ASTME2515

ASTM E2618
METHOD 28WHH
METHOD 28 PTS
ALT-125

ASMTE 3053

NoUThWNH

Page 1



POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

APPLIANCE INSPECTION AND SET-UP

A.

1.

INCOMING INSPECTION

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

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

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

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

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

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

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

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

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

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

Once break-in is completed, allow unit to cool. Clean unit thoroughly.
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

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

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

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

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

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

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

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

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

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

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

SAMPLING SYSTEM - SET-UP

A.

1.

3.

4,

GAS ANALYSIS

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

minimum.

Calibrate analyzers as follows:

NOTE :

b)

c)
d)

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

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

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

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

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

Check for response time synchronization.

a)

b)

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

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

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

a)

Load impingers as follows:

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

Impinger #4: 200 — 300 grams silica gel (dry)
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

b)

c)

f)

PROCEDURE

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

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

Leak check system as follows.

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

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

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

results are obtained.

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

B. DILUTION TUNNEL SAMPLE TRAIN SET-UP

1. Filters and holders.

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

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

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

d) Carefully assemble filter holder units and connect to sampling

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

2. Leak checking.

a)

b)

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

Plug probes and start samplers, adjust pump bypass valve to
produce a vacuum reading of 5 inches Hg. (NOTE: During
test, vacuum must not exceed 5 inches unless posttest leak
check shows acceptable results.)
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

PROCEDURE

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

d) Calculate leakage rate as follows.

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

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

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

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

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

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

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

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

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

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

equally if necessary. Record individual piece load on form no. EPA-
11-TP.
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

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

B. UNIT START-UP

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

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

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

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

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

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

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

shall be noted with associated time stamp on form no. EPA-1-TP.
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING

C.

TEST RUN

PROCEDURE

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

a)
b)

c)
d)

e)

f)

g)

h)

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

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

Turn on probe sample systems and stack sampler.

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

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

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

1) Rotometer readings.

2) Tunnel pitot tube reading.

(Zero regularly between readings)

3) Gas meter readings.

4) Temperature readings.

5) Draft reading

6) Test laod weight

7) CO, CO; and O; readings

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

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

When the fuel charge is consumed, it will signal end of test
and shut down the sampling systems. When this occurs,
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POLYTESTS Services inc.

SFBA EMISSIONS AND EFFICIENCY TESTING LABORATORY OPERATING
PROCEDURE

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

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

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

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

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

B. CALCULATION OF RESULTS

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

GENERAL

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

It is critical that all spaces on the data forms be properly filled in. Each test must be
represented by a complete record of what was done and when.
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data 2021-02-23 pi20250 alt 125 run 1

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

Equation 9.2 (1) 7 — Z{,nf,-,.,,“.,, ) (100)/(100 + MCy1,))
Nomenclature

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

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

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

Sample calculation

Data

MeLnwb 15,63 Ibs
MCe.n 20,69 %
n

MeLdb 12,95 Ibs

Equation 9,2 (2)
Msyar = ) (Msypys) (100)/(100 +MCsy,)

Nomenclature

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

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

n individual startup fuel pieces, as applicable

Sample calculation

Data

Msunwb 4,50 Ibs
MCsyn 20 %
n

Msudb 3,75 Ibs
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data 2021-02-23 pi20250 alt 125 run 1

Equation 9,2 (3) M, = (Mg, )(100) /(100 + MC,.)

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

MC, Average moisture of kindling % dry basis

Sample calculation

Data

Miwb 3,10 Ibs

MC, 9,00 %

Midb 2,84 Ibs

Equation 9,2 (4) Megenar = Mpsypar + Mrrenas

Nomenclature

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

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

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

Sample calculation

Data

Mgsusob 2,70 Ibs
MeLendo 1,50 Ibs
Megendb 4,20 Ibs
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data 2021-02-23 pi20250 alt 125 run 1

Equation 9,2 (5) Mresnae = Mgap + Msyap + Mrerap — Megenar
Nomenclature

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

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

Mydb Weight of kindling, dry basis Ib (kg)

Sample calculation

Data

Megendb 4,20 Ibs

MevLdo 12,95 lbs

Msuab 3,75 lbs

Miab 2,84 Ibs

Mrgendb 15,35 Ibs

Equation 9,2 (6) BRy = 60(Merap — Mrrenas) /0

Nomenclature

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

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

Sample calculation

Data

Bu1 70 min
MeLab 12,95 Ibs
MeLendb 1,50 Ibs
BRy 4,45 kg/hr
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data 2021-02-23 pi20250 alt 125 run 1

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

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

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

Sample calculation

Data

Megedb 0,00 lbs

Meiab 15,25 Ibs

Mreaab 15,25 Ibs

Equation 9,2 (8) BR = 60(Mpr54s)/ 0

Nomenclature

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

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

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

Sample calculation

Data

0 405 min
Mrrgdb 15,25 Ibs
BRy 1,03 kg/hr
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data 2021-02-23 pi20250 alt 125 run 1

For high test run
Equation 9,2 (9) P‘HIRH = 60 ETH-"III&H: )

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

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

Sample calculation

Data

Ery 50r

B2 96,00 min

PMg 3,07 kg/hr

Equation 9,2 (10) PMgy = Eru/Mrreuas
Nomenclature

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

Sample calculation

Data

Ery 50r
MregHdb 15,35 dry Ib
PMg 0,71 gr/dry kg
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data 2021-02-23 pi20250 alt 125 run 1

for high fire test run

- n
Equation 9,2 (11) PMy..u = Ergy / (Mrpagan* (HHV) {Flﬂ)} ¢ (10%)

Nomenclature

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

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

Sample calculation

Data

Eru 4,9 gr

MregHdb 15,35 dry Ib

HHV 8690 btu/lb

n; 67,85%

PMptun 0,1197 Ib/Mmbtu

Equation 9,2 (12) PMg = 60(E/8)

Nomenclature

PMg Paticulate emission rate for low or medium fire test run, gr/hr
Er Total particulate emission for low or medium fire test run, from ASTME 2515 (g)
0 Total duration of low or medium fire test run, min.

Sample calculation

Data

Er 4 gr

0 405 min
PMgy 0,53 gr/hr
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data 2021-02-23 pi20250 alt 125 run 1

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

Sample calculation

Data

Er 3,6 gr
Meadb 15,25 dry Ib
PMk 0,52 gr/dry kg

for high fire test run

: n,
Equation 9,2 (14) PMyey = Er/(Mresap(HHV)(355)) * (10°)
Nomenclature
Pmbtu Particulate per heat output unit for low and medium test run, Ib/ MMbtu
HHV Higher heating value of test fuel, dry basis, btu/lb
n CSA B415,1 overall Efficiency, HHV (hot to hot)

Sample calculation

Data

Ern 3,6 gr
Meghdb 15,25 dry Ib
HHV 8690 btu/lb

ne 69,00%

PMptun 0,0867 Ib/Mmbtu
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data 2021-02-23 pi20250 alt 125 run 1

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

Equation used 5% ( AH )

. 2 a bar 13.6
ASTM 2515, equation 6 Vg = K ¥

m{std ) 1*m T

Nomenclature
Vi (std) Volume of gas sample, corrected to standard conditions, dscm? (dscf)
Kq 17.64 R/in Hg
Vi Volume of gas sample
Y DGM calibration factor
Poar Barometric pressure mmHg (in Hg)
AH Average pressure at the outlet of the dry gas meter mm water (in. Water)
T Absolute average dry gas meter temperature K (R)

Sample calculation

Data

Vi 75,99 dcf
Y 1,00136

Pbar 29,85 in Hg
AH -1,4256 in Hg
Tm 536,1 R
Calculation

Vin(std) 71,18 dscf

Calculation based of train 2 data Low fire
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data 2021-02-23 pi20250 alt 125 run 1

Total amount of particulate matter collected (m,))

Equation used

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

m, Total amount of particulate matter collected, mg

Fi Particulate matter collected on front filter, mg

F, Particulate matter collected on second filter, mg

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

Sample calculation

Data

Fi 0,0014 g
F, 0,000 g
APF 0,000 g
Calculation

mpy 1,800 mg

Calculation based of train 2 data Low fire
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data 2021-02-23 pi20250 alt 125 run 1

Particulate concentration (Cg)

Equation used

ASTM 2515, equation 13 m,
€s = (0,001 g/mg) x | =

I'rrr: (=ed)

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

C
> corrected to standard conditions, g/dsm3 (g/dscf)
m, Total amount of particulate matter collected in the sampling train, mg
Vin(sta) Volume of gas sample measured corrected to dry standard conditions, dsm’ (dscf)

Sample calculation

Data

mpy 1,800 mg
Vin(std) 71,18 dscf
Calculation

G 0,000025 g/dscf

Calculation based of train 2 data Low fire
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data 2021-02-23 pi20250 alt 125 run 1

Particulate concentration for room air (C,)

Equation used

ASTM 2515, equation 14 m

C. = (0,001 g/mg) x (—r)
V:'r:r'[;rd':

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

C
' conditions, g/dsm3 (g/dscf)
m, Total amount of particulate matter collected in the sampling train, mg
Vinr(std) Volume of room air sample measured corrected to dry standard conditions, dsm? (dsc

Sample calculation

Data

m, 0,000 mg
Vinr(std) 70,74 dscf
Calculation

G 0,000000 g/dscf

Calculation based of train 2 data low
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data 2021-02-23 pi20250 alt 125 run 1

Adjustment factor for alternative pitot tube
placement (FP)

Equation used

ASTM 2515, equation 1 F, = Vitrav
I{TCFHF
Nomenclature
Veray Average gas velocity caclulated after the Pitot tube traverse
Average gas velocity at the center of the dilution tunnel cacluated after the multi-
Vscent point Pitot traverse
Fp Adjustment factor for center of tunnel pitot tube placement

Sample calculation

Data

Vstrav 0,250342767
Vscent 0,261723303
Calculation

Fe 0,956517
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data 2021-02-23 pi20250 alt 125 run 1

Average dilution tunnel gas velocity (V)

Equation used

ASTM 2515, equation 9 (/5P i Te
Ve = E,KoCo(VAP) |
5 pirReR mgx!_!:lgh.fs
Nomenclature
A Average dilution tunnel gas velocity, m/s (ft/s)
Kp Pitot tube constant

For the metric units:

For English units:

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

Co tubes constructed according to Method 2 specifications)

Fp Pitot tube correction factor

(x'ﬂ}wg Average square root of each individual velocity head (AP)

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

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

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

M, Molecular weight of dilution tunnel gas, wet basis, g/g-mole (Ib/lb-mol) may be
assumed to be 28.78 or 29 for CSA B415

ts Dilution tunnel temperature, °C (°F)

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

English units

Sample calculation

Data

Kp 85,49

Cp 0,99

Fp_ 0,957

(Varp),,. 0,2736 in H,0 "

Poar 29,85 in Hg

Pg 0,27 in H,0 Calculation

Ps 29,87 in Hg

Mg 29 Ib/lb-mol Vs 17,5737 ft/s
ts 8521 F Calculation based of data low
Ts 54521 R
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data 2021-02-23 pi20250 alt 125 run 1

Average dilution tunnel gas flow rate (Qstd)

Equation used

. Taa\ 1 B
ASTM 2515, equation 3 O.iq = 60(1 — By VLA ( ;:r] (P 5 J

L std
Nomenclature
Qg Total gas flow rate corrected to dry standard conditions, dsms/min (dscf/min)
60 Conversion factor minutes per hour

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

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

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

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

T RADSVIULE dvEldgE UllULIVUIL Lullner ternperduwuie, N\ i), ur 275+ LS T1OT TTIELNIC uriw,
s ARN 1+ + fAr Fnolich 1initc

ts Dilution tunnel temperature, °C (°F)

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

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

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

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

Sample calculation

Data

Bws 0,02

Vs 17,574

A 0,349 ft?

Tstq 528 R

Ts 545,21 R

Ps 29,875 in Hg
Psta 29,92 in Hg
Calculation

Qg 348,79 dscf/min

Calculation based of data low
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data 2021-02-23 pi20250 alt 125 run 1

Particulate emission rate (E)

Equation used
E= I:CS P Er.}‘?:h{

Nomenclature
E Particulate emission rate, g/hr
Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis

C
> corrected to standard conditions, g/dscm3 (g/dscf)
G Concentration of particulate matter in room air, g/dscm3 (g/dscf)
Qg Total gas flow rate, dry basis corrected to standard conditions, dsm3/min (dscf/min)

Sample calculation

Data

Cs 0,000025 g/dscf
C 0,000000 g/dscf
Qg 348,79 dscf/min
Calculation

E 0,01 g/min

E 0,53 g/h

Calculation based on train 2 data low

Page 15



data 2021-02-23 pi20250 alt 125 run 1

Total particulate emission rate (Eq)

Equation used

ASTM 2515, equation 15 Er =(Cs = C,)Qsa0

Nomenclature

E; Total particulate emission, g

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

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

Qg Total gas flow rate, dry basis corrected to standard conditions, dsm3/min (dscf/min)

0 Total sampling time, min

Sample calculation

Data

Cs 0,000025 g/dscf
C 0,000000 g/dscf
Qg 348,79 dscf/min
0 405 min
Calculation

E 3578

Calculation based on train 2 data Low
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data 2021-02-23 pi20250 alt 125 run 1

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

Equation used
ASTM 2515, equation 10 | T

20 = BKpCoifBp, |
Ve piiplepy pl\dlﬁiﬂfs

Nomenclature

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

Pitot tube correction factor

Pitot tube constant

(mmHg
. « ;ﬂ
For the metric units: 34.97 m/sec 1 =< ]

K Imm Hy0

For English units: 85.49 ft /sec —'-*’L'—Whh]

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

interval, i, of the test run

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

Molecular weight of dilution tunnel gas, wet basis, g/g-mole (Ib/lb-mol) may be
assumed to be 28.78

Sample calculation

Data

i=1

Calculation

i=1
Vsi

i=2

0,957 Fp 0,957

85,49 Kp 85,49

0,99 Cp 0,99

0,067 in H,0 Api 0,072 in H,0

572,6 R Tsi 572,7 R

29,87 in Hg Ps 29,87 in Hg

29 Ib/Ib-mol Ms 29 Ib/Ib-mol

i=2

17,06 ft/sec Vi 17,70 ft/sec
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data 2021-02-23 pi20250 alt 125 run 1

Percent of proportional sampling rate (PR)

fﬁ‘;at‘°‘;,“sfgdl s (ev..,:, (stayVeTom Tsz) o
’ equa on ' ﬁ.: Hr: %:TM;TS
Nomenclature
PR Percent of proportional sampling rate (%)
0 Total sampling time, min
0 Time of interval, 1 min
Vin Volume of gas sample measured by the DGM, dsm? (dscf)
Volume of gas sample measured by the digital mass flow controller during the i 1
Vmi(std) . . 3
minutes interval, dsm™ (dscf)
Vs Average gas velocity in the dilution tunnel, ft/min
Vs Average gas velocity in the dilution tunnel during the i 10 minutes interval, ft/min
T Absolute average digital mass flow controller temperature, K (R)
T Absolute average digital mass flow controller temperature during the i 1 minutes
Ts Absolute average gas temperature in the dilution tunnel, K (R)
Ts Absolute average gas temperature in the dilution tunnel during the i 1 minutes

Sample calculation

Data

train =1 train =2

0 405 min 0 405 min
0; 1 min 0; 1 min
Vin 74,45 dcf Vin 71,02 dcf
Vini(std) 0,183 cuft Vini(std) 0,1778  cuft
Vs 17,58 ft/sec Vs 17,58  ft/sec
Vsi 17,071 ft/sec Vsi 17,071  ft/sec
T 532,3 R T 5361 R

Toni 532,35 R Toni 534,92 R

Ts 54521 R Ts 54521 R

T 572,6 R T 5726 R
Calculation

train=1 train=2

PR 107,9 % PR 109,9 %
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data 2021-02-23 pi20250 alt 125 run 1

Filter face velocity check

Equation used

; Vi 1
FVpgr = —— X —
1 Fa
Nomenclature
FVinax Maximum filter face velocity during the test run, m/min (ft/min)
Largest 1 minute interval metered gas volume value recorded during the test run,
VmL 3
dm® (dcf)
Fa Filter area exposed to gas sample during train operation, m2 (ft)

Sample calculation

Data

Vi 0,175 dcf

Fa 0,0116 ft?
Calculation

FV max 15,13 ft/min
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data 2021-02-23 pi20250 alt 125 run 1

Dual train precision

Equation used
Train 1 — average train 1 and train 2
¥ 100 = 7.5%

average train 1 and train 2

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

Sample calculation

Data

Train 1 3,61¢g
Train 2 3,58 ¢g
Calculation

Dual train

precision 0,34 %
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data 2021-02-23 pi20250 alt 125 run 1

Analyzer drift checks
Equation used

Drift = * 100

span

Nomenclature
Drift The change in analyzer response to calibration gas over the duration of the test run
AR The difference between the analyzer response at the end of the test run and the
Span The upper limit of the instrument range, ppmv or %
Sample calculation
Data
AR 0,015 %
Span 5%
Calculation
Drift 0,30 %

Calculated with CO concentration values.
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Jotul F 35 Firebox Volume Calculation

For purposes of simplicity of calculation, the firebox was divided into three distinct volumes, A, B and C.
Drawing 351695j has been adjusted to illustrate the three distinct volumes.

The following is calculations for each of the three volumes.

Volume A

16.389 (L) x 9.205 (H) x 15.636 (D) = 2358.859 cu. in.
Volume B

12.199 (H) — 9.205 (H) = 2.992 (Avg H)

(2.994 Avg (H) x 11.250 (L) ) / 2 = 17.245

17.245 x 15.636 (W) = 269.643 cu. in.

Volume C

1.894 (L) x 3.184 (H) x 15.636 (W) = 94.293

2358.859 (VA) + 269.643 (VB) + 94.293 (VC) = 2722.795 cu. in. firebox volume

2722.795 / 1728 = 1.576 cu. ft. firebox volume
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Jotul F-35 Stove February, 2021

High Fire with a Cold Start

To start the fire from a “cold” stove:

1. Cut and split approximately 15 kindling pieces 16 inches long. Half of them should be
approximately % inch square, the rest % inch square. The kindling should be very dry and weigh
approximately 3 Ibs.

2. Cut and split approximately 15 start-up fuel pieces 16 inches long. Half of the pieces should be
larger cross-section (approximately 1 % inches square) and the rest smaller cross-section
(approximately 1 inches square). These can be split from larger fuel pieces that are in the range
of 19-25% moisture (Dry-basis). The total weight of the start-up fuel should be approximately
4.5 |bs.

3. Arrange the start-up fuel pieces in a grid as shown in the pictures. Place two of the larger
pieces about six inches apart going front to back. Next, two more pieces the same size left to
right about six inches apart. Place about seven of the small pieces front to back on top of the
gird. Place the remaining start up fuel sideways on top.

4. Next arrange the kindling pieces in a similar alternation grid pattern with the larger pieces first
followed by the smallest with a layer of three pieces going left to right as shown with six or
seven pieces on the top. See Photos

Start up fuel

Start up fuel and kindling on top, start up fuel on the bottom, stacked in the fire box from largest cross-
section on the bottom to smallest on the top.



Jotul F-35 Stove February, 2021

o0

To start, make sure the air control is pushed all the way to the right.

Using a propane torch, light the top front of the kindling grid. The torch should be operated for
60 seconds.

Close the door until it hits the latch. This will leave the door in a slightly open position.

After one minute, close the door fully and secure the door latch.

Make sure the air control is still in the maximum open position.

Adding the High Fire fuel load:

1.

When the kindling and start up fuel have burned down by approximately 2/3, rake the
remaining coals and fuel pieces forward until they are equally distributed and level.

Place the largest fuel piece in the center of the firebox with two smaller pieces on the either side
packed tightly together and making sure there is space on both sides of the load for good air
flow. Place the remaining pieces on top of the bottom pieces. All fuel pieces should be in a front-
to-back orientation. Air control should be set to maximum open all the way to the right.

Low Fire Fueling and Operation (loading on coals after High Fire operation):

1.

At the end of the high fire rake the remaining coals forward until they are equally distributed
and level across the firebox.

Place the three largest pieces in first, they should be close together. Place the remaining
pieces on top of the first in the same way.

Immediately close the door and open the air control to maximum open (all the way out).
Leave the air control on the max setting for 10 minutes, then medium for 5 minutes. Then
push the air control all the way to the left.

Medium Fire Fueling and Operation (loading on coals after High Fire operation):

1.

At the end of the high fire rake the remaining coals forward until they are equally distributed
and level across the firebox.

Place the largest piece in the center of the firebox with two smaller pieces on either side, packed
tightly together making sure there is space on both sides of the load for good air flow, place the
remaining pieces on top. All fuel pieces should be in a front-to-back orientation.

Immediately close the load door and set the air control to maximum open (all the way to the
right).

After 5 minutes set the control to the medium air flow position which is the center of its range
of travel.
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INntertek

Total Quality. Assured.

CERTIFICATE OF CONFORMITY

Emissions — Wood Heater
EPA 40 CFR Part, Subpart AAA, EPA Method ALT-125, ASTM E2515-2011, ASTM E3053-2017, CSA B415.1-10

WHI21 - 20548604

Organization
Jotul North America, Inc.
55 Hutcherson Drive
Gorham, ME 04038
USA

Product: F35

Catalytic: No

Maximum Output: 59,443 Btu/hr

Weighted Average Emissions: 1.16 g/hr

Weighted Average Annual Delivered Efficiency (HHV): 68.5%
Test Fuel Type: Cordwood

Weighted Average CO Emissions Rate (g/min): 1.35
Conformance: Complies with 2020 particulate emissions standard
Test Report No.: PI-20250

Certification Body: Intertek Testing Services NA, Inc.

Registered Address: 545 E. Algonquin Rd., Arlington Heights, IL 60005, USA
Initial Issue Date: 21-Apr-21

Date of Expiry: 22-Dec-26

Issue Status: 2

This is a certificate of conformity to confirm that the bearer has successfully completed the requirements of the Intertek
certification scheme which include the testing of products and the initial assessment. The bearer is subject to continuing
assessments of their compliance through surveillance and testing of products samples taken from production (as applicable to
the scheme) and has been registered within the scheme for the products detailed. The validity of this certificate is contingent to
the listing’s status on the Intertek Directory of Building Products: bpdirectory.intertek.com.

Jean-Philippe Kayl ¢ b i
Vice President — Global i == =
Certification 22-Dec-21
Name Signature Date

The certificate and schedule are held in force by regular annual surveillance visits by Intertek Testing Services NA, Inc. and the reader or user should contact Intertek
to validate its status. This certificate remains the property of Intertek Testing Services NA, Inc. and must be returned to them on demand. This Certificate is for the
exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any
loss, expense or damage occasioned by the use of this certificate. Only the Client is authorized to permit copying or distribution of this certificate and then only in its
entirety. Use of Intertek’s Certification mark s restricted to the conditions laid out in the agreement. Any further use of the Intertek name for the sale or advertisement
of the tested material, product or service must first be approved in writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of
assuring appropriate usage of the Certification mark in accordance with the agreement, they are not for the purposes of production quality control and do not relieve
the Client of their obligations in this respect. Version: 11 November 2021  SFT-BCH-OP-19¢
Page 1 of 2



INntertek

Total Quality. Assured.

Certificate of Conformity #:

Certificate of Conformity Original Issue Date:

WHI21 -20548604 April 21, 2021
REVISION # | REVISION DATE | REPORT PAGES | REVISION
0 April 21,2021 | N/A Original Report Issue
December 16,
1 2021 N/A Reissue based on test report corrections. New format.
Report #: Report Original Issue Date:
PI-20250 March 16, 2021
REVISION # | REVISION DATE | REPORT PAGES | REVISION
0 March 16, 2021 | N/A Original Report Issue
Table 2.3 corrected with ambient temperature and
7 corrected preburn duration
Appendix 1 updated for to include SU/H preburn for Run
64 2.1
10 Table 2.9 updated to include dual train precision in g/kg
1 zDggtlember 13, 87 Appendix 3 updated with calibration table
Appendix 8 updated depiction of dilution tunnel with
242 mixing baffles removed
244-247 Appendix 9 updated photos of tests
Appendix 7 corrected instruction manual added to specify
204-231 16” fuel length.

The certificate and schedule are held in force by regular annual surveillance visits by Intertek Testing Services NA, Inc. and the reader or user should contact Intertek
to validate its status. This certificate remains the property of Intertek Testing Services NA, Inc. and must be returned to them on demand. This Certificate is for the
exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any
loss, expense or damage occasioned by the use of this certificate. Only the Client is authorized to permit copying or distribution of this certificate and then only in its
entirety. Use of Intertek’s Certification mark s restricted to the conditions laid out in the agreement. Any further use of the Intertek name for the sale or advertisement
of the tested material, product or service must first be approved in writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of
assuring appropriate usage of the Certification mark in accordance with the agreement, they are not for the purposes of production quality control and do not relieve
the Client of their obligations in this respect.

Version: 11 November 2021  SFT-BCH-OP-19¢
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intertek

Total Quality. Assured,

This is a certificate of
conformity to certify that the
bearer has successfully
completed the requirements
of the above scheme which
include the testing of
products, the initial
assessment, and are subject
to continuing annual
assessments of their
compliance and testing of
samples of products taken
from production (as
applicable to the scheme)
and has been registered
within the scheme for the
products detailed.

www.intertek.com

Certificate of Conformity

Certificate number: WHI21 — 20548604

-

/Emissions — Adjustable burn rate wood burning heater

~

EPA 40 CFR Part, Subpart AAA, EPA Method ALT-125, ASTM E2515-2011, ASTM E3053-2017

\

Organization:

Company Name: Jotul North America, Inc.
Address: 55 Hutcherson Drive

City, State: Gorham, ME

Zip Code: 04038

Country: USA

/

Product: Model F35

Maximum Output: 59,443 Btu/hour

Weighted Average Emissions Rate: 1.57 g/hr

Weighted Average Efficiency: 68.47%

Test Fuel Type: Cordwood

Compliance: Certified to comply with 2020 particulate emissions standard.
Report Number: PI-20250

-

Certification body: Intertek Testing Services NA, Inc.
Initial registration: April 21, 2021

Date of expiry: April 21, 2026

Issue status: 1

Charles Meyers

Director, Product Certification ) o

4/22/2021

Name Signature

Registered address:
Intertek Testing Services NA, Inc. 545 E. Algonquin Rd. Arlington Heights, IL 60005 USA

Date

The certificate and schedule are held in force by regular annual surveillance visits by Intertek Testing Services NA, Inc. and the reader or user should contact Intertek to validate its
status. This certificate remains the property of Intertek Testing Services NA, Inc. and must be returned to them on demand. This Certificate is for the exclusive use of Intertek's Client
and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the agreement.
Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this certificate. Only
the Client is authorized to permit copying or distribution of this certificate and then only in its entirety. Use of Intertek’s Certification mark is restricted to the conditions laid out in the
agreement. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. Initial Factory
Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certification mark in accordance with the agreement, they are not for the purposes of
production quality control and do not relieve the Client of their obligations in this respect.
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=
2 ARESEARCH TRIANGLE PARK, NC 27711
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FEB 2 8 2018
MWr. Justin White . wﬁfﬁiﬂmm
Hearthstone QHPP, Inc. AND STANDAHDS

#17 Stafford Ave.
Morrisville. VT 03661

Dear Mr. White,

| am writing in response (o your letter dated January 12, 2018, regarding wood heaters
manufactured by Hearthstone QHPP. Inc. (Hearthstone). This response, dated February 28, 2018,
supercedes our previous response (dated February 26. 2018) to correct an inaccuracy regarding
required changes to ASTM E3053-17.

You are requesting to use an alternative test method. using cord wood, as referenced in section
60.532(c) of 40 CFR part 60, Subpart AAA, Standards of Performance for New Residential
Wood Heaters (Subpart AAA) to meet the 2020 cord wood alternative compliance option. The
2020 cord wood alternative compliance option states that each atfected wood heater
manufactured or sold at retail for use in the United States on or atter May 15, 2020, must not
discharge into the atmosphere any gases that contain particulate matter in excess of 2.5 g/hr.
Compliance must be determined by a cord wood test method approved by the Administrator
along with the procedures in 40 CFR 60.534. You have requested approval to use the procedures
and specifications found in ASTM Method E3053-17. a cord wood test method titled, “*Standard
Test Method for Determining Particulate Matter Emissions from Wood Heaters using Cordwood
Test Fuel.” in conjunction with ASTM E2515-11 and Canadian Standards Administration (CSA)
Method CSA-B415.1-10, which are specified in 40 CFR 60,534,

We understand that Hearthstone is also requesting that the aliernative method proposed above be
approved to apply broadly to all wood heaters manufactured by Hearthstone meeting the
requirements of Subpart AAA. from the approval date of this request until such time that Subpart
AAA is revised or replaced to require a different cord wood certification method, providing all
requirements of section 60.533 of Subpart AAA are met.

With the caveats set forth below, we approve vour alternative test method request for certifying
wood heaters using ASTM E3053-17 in conjunction with section 6().534 of Subpart AAA to
meet the 2020 cord wood compliance option until such time that Subpart AAA is revised or
replaced to require a different cord wood certification method. We also approve application of
this alternative method to all wood heaters manufactured by Hearthstone meeting the
requirements of Subpart AAA.

Intemet Address (URL) « hitp:/fwww.epa.gov
RecycledMacyclabla « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 25% Poslconsumer)



As required in Subpart AAA. section 60.354(d). you or your approved test laboratory must also
measure the first hour of particulate matter emissions for each test run using a separaie hlier in
one of the two parallel sampling trains. These results must be reported separately and also
included in the total particulate matter emissions per run. Also, as required by Subpart AAA,
section 60.534(¢e), you must have your approved laboratory measure the efficiency, heat output,
and carbon monoxide emissions of the tested wood heater using CSA-B415.1-10. For
measurement of particulate matter emission concentrations, ASTM 2515-11 must be used.

The following change to ASTM E3053-17 must be followed:

1. Coal bed conditions prior to loading test fuel. The coal bed shall be a level plane without
valleys or ridges for all test runs in the high. low, and medium burn rate categories.

The following changes to ASTM E2515-11 must be followed:

1. The filter temperature must be maintained between 80 and 90 degrees F during testing.

I

Filters must be weighed in pairs to reduce weighing error propagation; sce ASTM 2515-
11. Section 10.2.1 Analytical Procedure.

3. Sample filters must be Pall TX-40 or equivalent Teflon-coated glass fiber, and of 47 mm,
90 mm. 100 mm. or 110 mm in diameter.

4. Only one point 1s allowed outside the +/- 10 percent proportionality range per test run.

A copy of this letter must be included in each certification test report where this alternative test
method is utilized.

It 1s reasonable that this alternative test method approval be broadly applicable to all wood
heaters subject to the requirements of 40 CFR part 60, Subpart AAA. For this reason. we will
post this letter as ALT-125 on our website at Atp:/www3.epa.gov/iun/eme/approall. itmi for use
by other interested parties. As noted earlier in this letter, this alternative method approval is valid
until such time that Subpart AAA is revised or replaced to require a different cord wood
certification method. and at such time, this alternative will be reconsidered and possibly
withdrawn.



If vou have additional questions regarding this approval, please contact Michael Toney of my
staff at 919-541-5247 or toney. mikef@epa.gov.

Sincerely,

3 f,«f ﬁ""-@
Steffan M. Johnson, Group Leader
Measurement Technology Group

ce: Amanda Aldridge, EPA/OAQPS/OID
Adam Baumgart-Getz. EPA/JOAQPS/OID
Rafael Sanchez, EPA/OECA
Michael Toney. EPA/OAQPS/AQAD



U.S. ENVIRONMENTAL PROTECTION AGENCY. (EPA)
30-DAY NOTIFICATION FORM

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
RESIDENTI#L HYDRDNIC HEATE RS AND FORCED-AIR FURNACES

GEMNERAL INFORMATION

Manufacturer’s Name: Jgtul North America
hppllanné 1_",rpe ustable Bum Ra _F?ellet Single Bum = Forced Air \ ]
(Circle QE}: Wmd Heater ~ Stove I}a_te_He.ater H"’E""E Heater Furnace ‘ Other:
Hydronic Heater
Type (Circle Tradmanal Full Storage Partial Storage | Indoor/Outdoor | Other:
One): )
::mmig;njr; - Small (less mgu 65.!.‘:;}0 BTU/hr heat Iaﬂrgetggreater than 65,000 BTU/Mr heat Other:
(Circle One): i B -8 -
Fuel Type: Crib Peliet @rﬂ'ﬂ@ Other:
Model Name and Number: F 35 i
Catalyst: Yes No__ X__
Mailing Address: J@tul North America
Street Address: 55 Hutcherson Drive
City: Gorham - state: Maine ZIP Code: (04038
Phone: 207-591-6601 Fax: 207-501-6606 Web Site:

_ | Jotul.com/us/home ]
Address of Manufacturing Facility: Same address as above
City: State Z1P Code: .




U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
30-DAY NOTIFICATION FORM

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQ0
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
_ RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

EPA APPROVED TEST LABORATORY

Name and Title of Authorized Representative:
Danick Power, Vice President Operations

Company:
Polytests Services Inc. -
Phone: E-mail: F:x: i
450-741-3636 dpower@polytests.com

' City: = | Province & Country: ZIP Code:
St-Jean-sur-Richelieu Quebec, Canada J3B 727

EPA APPROVED THIRD-PARTY CERTIFIER

Name and Title of Authorized Representative:
Charles Meyers — Certification Manager

Company:
Intertek
Phone: N E-mail: Fax: -
312-906-7783 charles.meyers@intertek.co
m
City: _ State: ZIP Code:
Arlington Heights IL 60005
COMPLIANCE TEST INFORMATION e

Test Method(s): ALT-125, ASTM E2515-11, ASTM E3053-17, CSA B415.1-10




U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
30-DAY NOTIFICATION FORM

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

Testing Location:

Polytests Services Inc.
695 B rue Gaudette
St-Jean-sur-Richelieu
Quebec, Canada 13B 727

RogerW. Purinton, Research & Development Manager

e 1) A

Signature |

JANVARY 4 202

Date

Remarks:




TLITING THROUCT yOUR feALli T

€@ POLYTESTS

St-jean-sur-Richelieu, September 8" 2021
Att.: Rafael Sanchez, Steffan Johnson
Subject: TYPO, mixing baffle in template report

In our report template we forgot to remove the reference of the mixing baffle in the dilution tunnel in the description section 3.1 and in
the drawing in appendix 8 for our report template. This TYPO will can be found in most of our EPA reports. In reality the mixing
baffles has been removed from the tunnel in 2015 when the E.P.A. review the regulation and refer to the ASMTE2515 for sampling
standard. Our Iso 17025 accreditor (IAS) has audited Polytests for the ASMT E2515 and other testing method in March 2015 and
found the dilution tunnel compliant to the standard (no mixing baffle in place). Moreover, we have been audited every two years by
the EPA proficiency testing and dilution tunnel have been dismantling and inspected by the auditor and no mixing baffle was in the
dilution tunnels. In order to fix this issue, reports are updated to remove the TYPO and updated the drawing of the dilution tunnel in
appendix 8.

Thank you

Best regards, Regards,
e e
.-.r‘—______--__:-*""- — Gieg Dupiits

Danick Power
Polytests services inc. ok tir Ty
695-B Gaudette

Intertelk, 545 E Algonnguin Rd., Arlingtos Heights, IL GDD0S

St_jean_su r-richelieu Interiel, B431 RMurghy Deive, Middlaton, Wi 53562
J3B 757
Phone. : 450 741-3636 ntertek

Total Quaitety itk il

e-mail: infos@polytests.com

Pageldel Dulution tunnel update letter - Version 3 - April 2015



International Accreditation Service, Inc.
3060 Saturn Street, Suite 100

’As Brea, CA g28x-1732 LISA
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tel: B6G.427.4922

INTERNATIONAL fax: 562.699.80h
ACCREDITATION SERVICE www.iasonline.org

IAS Laboratory Assessment Report

File or TL No.: File 2014-12-10

Laboratory Name: Services Polytests, Inc.

Laboratory Address: 695B Gaudette, St. Jean-sur-Richelieu, Quebec, J3B 7S7, Canada
Name and Title of Laboratory Contact: Gaetan Piedalue, P. Eng.; President

Name of Assessor: Douglas Sickles, P.E.

Date(s) of Assessment. March 16-20, 2015

Use this space to record names and titles of persons present at opening meeting:

Services Polytests : Gaetan Piedalue, P. Eng.; President ; Danick Power, VP,
Operation Manager; Marie-Josee Brudeau, Quality Manager

IAS: Douglas Sickles, P.E.

Use this space to record names and titles of persons present at closing meeting:

Services Polytests : Gaetan Piedalue, P. Eng.; President ; Danick Power, VP,
Operations Manager

IAS: Douglas Sickles, P.E.

Signature of Laboratory Representative:

Signature of Assessor:
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Report Date Client Product Standards Tested By: Reviewer
P-1164 | 12-2012 ICC Chimney Liner ULC S640, Alain Lefebvre | Danick Power
UL 1777
P-1223 | 10-2014 ICC Flexible Liner ULC S640, Alain Lefebvre | Danick Power
UL 1777
P-1231 | 12-2014 ESIM Automatically CSA B366.1 | Maxime Martin | Danick Power
fed CSA B415.1
pellet/wood UL 2523
chip fired EPA Method
boiler 28 WHH
ASTM 2515A
P-1246 | 11-2014 | JA Roby Wood Stove UL 1482, Danick Power
ULC S627

TEST METHODS DEMONSTRATED AND REVIEWED:

Test methods demonstrated: (many tests shared between standards)

Test Standard/Method Title

ANSI/UL 1482 Solid Fuel Type Room Heaters

CAN/ULC S627 Standard for Space Heaters for use with Solid Fuels

ASTM E1509 Standard Specification for Room Heaters, Pellet Fuel Burning type
CAN/CSA B366.1 Solid Fuel Fired Heating Appliances

CAN/CSA B415 Performance Testing of Solid Fuel Burning Heating Appliances
ASTM E2515 Determination of particulate matter collected by a dilution tunnel

Test methods that involved interviews and equipment review:

Test Standard/Method Title

ULC S628 Fireplace Inserts

ANSI/UL 2523 Solid Fuel Fired Hydronic Heating Appliances, Water Heaters and Boilers
CAN/ULC S610 Standard for Factory Built Fireplaces

ANSI/UL 127 Factory Built Fireplaces

ANSI/UL 391 Solid Fuel and Combination Fuel Central and Supplementary Furnaces”
CAN/ULC S632 Standard for Heat Shields

ANSI/UL 1618

Wall protectors, floor protectors and hearth extensions

EPA 40 CFR Part 60,
Subpart AAA, Method 28R

Certification and Auditing of Wood Heaters

EPA 40 CFR Part 60,
Subpart QQQ, Method
28WHH

Measurement of Particulate Emissions and Heating Efficiency of Wood-Fired
Hydronic Heating Appliances

E2558,E2618, E2779, E2780

Particulate Matter Emissions for Wood, heaters, Pellet heaters, Boilers, Wood
Fireplaces

ULC S604 Standard for Factory-Built type A Chimneys

ULC S629 Standard for 650°C Factory-Built Chimneys

UL 103 Factory-Built Chimneys for Residential type and Building Heating
Appliances

ULC S640 Standard for Lining Systems for New Masonry Chimneys

ULC S641 Standard for Factory-Built Chimney connectors and wall pass-through
assemblies

UL 1777 Chimney Liners

ULC S635 Standard for Lining Systems for Existing Masonry or Factory-Built Chimneys

and Vents

IAS/TL/002
Revised: November 1, 2010
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Intertek Testing Services NA, Inc.  Tel +1-608-836-4400

ntertek
Middleton, WI 53562 www.intertek.com

Total Quality. Assured.

Issue Date: September 9, 2021
Subject: Dilution tunnel depiction in test reports

Memo to file —

U.S. EPA has indicated that the depiction of the dilution tunnel (Figure 1) noted in all emissions test reports is
showing an incorrect drawing. The current drawing is showing mixing baffles in the top portion of the tunnel,
which was a requirement of EPA Method 5G.
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FIGURE 1

Depiction of the original dilution tunnel with the mixing baffles.

ASTM E2515 replaced EPA Method 5G and part of the requirement was to remove the mixing baffles. Figure 1
was revised to remove the baffles. Two separate drawings were created, one to show a 6” diameter pipe for
the sampling area and the second to show a tunnel with a 12” sampling area. Both tunnels are connected
together and use one exhaust blower. The mixing baffles have not been removed from the tunnel and are now
used as blast gates to close off the tunnel not being used for the test.

®@ [ @

Intertek Intertek  Intertek

This report is for the exclusive use of Intertek’s Client and is provided pursuant to the agreement between Intertek and its Client. Intertek’s responsibility and liability
are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any
loss, expense or damage occasioned by the use of this report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety.
Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
The observations and test results in this report are relevant only the sample tested. This report by itself does not imply that the material, product or service is or has
ever been under an Intertek certification program.
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FIGURE 1
Depiction of 6” dilution tunnel without baffles
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FIGURE 1

Depiction of 12” dilution tunnel without baffles.
When either tunnel is used, the blast gates are retracted to the full open position during the testing.

INTERTEK TESTING SERVICES NA, INC.
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List of Issues Found

How
addressed
by the Test
Lab/MFG?

Issue

Applicable
Method/Rule
Section

Notes

1. Table 2.3 (page 6
non-CBl) lists
test 2.1 “min
observe ambient
temp” as 0.00.

In the revised test report, clarify
and/or update.

Table 2.3 TYPO,
corrected for ambient
minimum
temperature

This is likely an
error.

2. Missing 40 CFR 60.533(b)(5) In the revised test report, provide | Appendix 1 updated
information: requested data (we recognize the | to include SU/H

Please provide
SU/H data (CEM,
scale,
temperature,
etc.) for the 2.1
test day.

fuel data is already included).

preburn for run 2.1

3. Missing
information:
Could not find
both dual train
comparisons
(precision) % and
g/kg in the test
report.

Found % but not

ASTM E2515 (11.7)

Dual train comparison (precision)
must be calculated, and both
comparisons (% and g/kg) must
be included in the report. The
criteria for acceptance is
either/or, but both must be
presented in the report.

In the revised test report, include
g/kg data.

Table 2.9 updated to
include dual train
precision in g/Kg

g/ks.

4. Request of 40 CFR 60.533(b)(5) Polytests had offered a summary | Appendix 3 calibration
additional ASTM E2515 (8.1), table with the calibration dates for table of calibration
information: (8.2), (8.3), (8.4) when the equipment was dates

calibrated & when it is due.
Calibration

sheets and dates
of calibrations
(starts on page
86/264).

In the revised test report, submit
the above-referenced summary
table.

5. Request for
clarification:
Page 7/264 (non-
CBI) shows that

high burn test for

1.1ran 96
minutes. Test 2.1

In the revised test report, explain
why the first high fire was so
much shorter than the second.

Table 2.3 typo
corrected for preburn
duration




high burn shows
249 minutes.

(See photo
below)

Page 199/264
(non-CBI) shows
the description
at the top
“Picture 2: Hood
and mixing
baffles”

In the revised test report, update
the template to remove outdated
diagrams and provide the
applicable documentation.

Appendix 8 updated
to remove mixing
baffle and additional
letter signed from the
certifier

Testing photos
page 209/264
(non-CBI).

In the revised test report, include
photos of the fuel loaded into the
stove with the door open.

No photos available
with door open,
picture have been
taken through the
glass door, all piece
staked together front
to back on a leveled
coal bed. Testing was
done prior to all
revision by ADEC,
further testing will
have more details
pictures.

Page 245/264
(non-CBI) shows
that the longest
dimension is
16.389” yet the
owner’s manual
(page 170/246
non-CBl) states
that fuel can be
up to 18” in
length.

When evaluating
the firebox
diagram, we ask
why the space
behind the door
was not
considered in
calculating the
usable firebox
volume?

(See photo
below)

According to our review of the
usable firebox volume, we have
determined space that could be
usable volume within the firebox
that was not accounted for. Our
determination was based on a
maximum fuel length of 18”,
which implies that you can fit
more fuel into the stove.

In the revised test report, include
this usable space in your usable
volume calculations, recalculate
the volume, and check the test
run loading density for
compliance with method
requirements.

Jotul North America
provides an
explanation as to why
the volume in
question should not
be considered useable
firebox volume.




December 14, 2021

Mr. Rafael Sanchez, Ph.D.

United States Environmental Protection Agency

Air Branch

Monitoring, Assistance, and Media Programs Division
Office of Compliance

Room 7149-D

1200 Pennsylvania Avenue NW

Mail Code: 2227A

Washington D.C. 20004

Subject: Jgtul F 35 Certification Test report Review
Dear Mr. Sanchez,

The purpose of this correspondence is to address the “irregularity” cited regarding
firebox volume calculations and fuel piece length cited in the F 35 certification report
review.

We appreciate and understand the question and believe there is a reasonable and
comprehensive explanation for specifying 16” fuel as the only suitable length.

First it should be noted that the 18" reference contained in the manual submitted with the
report was in error It should have been 16” and was a carryover from a previous product
manual used as a template for the F 35 manual.

There are several negative outcomes of trying to use 18" fuel pieces relative to the
fierbox geometry. Foremost, several aspects exist that make the use of 18” fuel length
pieces either impractical and or damaging to the product and or could potentially present
a hazard the consumer. Additionally, fuel piece lengths significantly over 16" could be an
impediment to allow for reliable and consistent low emissions performance.

To further explain, attached is a drawing providing an additional dimension to assist in
the explanation. Please take note of the dimension 17. 50”. That dimension represents
the distance from the first “step” in the secondary baffle at the top rear of the firebox to
the door glass.



As is clearly demonstrated, the rear end of an 18" fuel piece positioned at the top of the
load and up against the first baffle step would extend the front of the fuel piece beyond
the door opening and prevent closing of the door and require removing of a perhaps
already ignited fuel piece. Additionally, a fuel piece a bit short of 18” could cause the
door glass to impact the end of the fuel piece when the door is closed and consequently
break the glass. Both of these situations have the potential to present a hazard to the
consumer and potential liability for Jotul North America

Lengths over 16” could negatively impact firebox flow dynamics. When a 16” fuel piece
is up against the first baffle step it will still allow adequate air flow downward from the air
wash manifold into the fuel load and not pose a hazard condition. Fuel pieces over 16"
can partially to completely impede proper air flow.

Should the consumer attempt to use 18" length fuel they would quickly encounter the
issues provided above and for that reason would certainly revert to 16” fuel to alleviate
the situation. Also, it would be very unlikely for a consumer to have more than one size
length of fuel and have both 16” and 18"

Common firewood lengths are either 16” or 18" and not somewhere in between.

Language in the manual can be expanded to further elaborate on the need to use only
16” wood for the reasons provided above. See additional highlighted language in manual
submitted with revised report for review.

Regarding recalculating the fuel loads for a larger firebox for 18” length pieces, with all
the above taken into account, it would be reasonable to consider that exercise as a moot
point as it would not be practical and applicable to real world use.

While test standards always attempt to capture all possible aspects of design, the reality
is that there will be situations and conditions that do not fit neatly into those parameters

and have to be taken into consideration based on their own merit. It is Jatul's belief that
this is an example of such a situation.

In closing, it has always been Jgtul’s intent to design products that will replicate
emissions performance in the field as achieved in the laboratory as well as being safe for
the consumer.

We hope that this explanation will provide an acceptable reason to confirm the original
firebox volume calculations and 16" fuel length as being applicable.

Respectfully submitted,

Roger W. Purinton

Research Development Manager
Jotul North America

55 Hutcherson Drive, Gorham Maine
Gorham, Maine 04038
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LS. ENVIRONMENTAL PROTECTION AGENCY (EPA)
215 Standards of Performance for New Residential Wood Heaters, New Rosidential
Hydroaic Heaters and Forced-Air Furnaces Application

40 CFR PART 60 SUBPARTS AAA AND QOQQQ

Disctatmer: Tae statutory provis'ons and the EPA regutations descdbed in Ihis document contaln la3aliy Binting requiremants, This
doowment is not a subshinte for these provisions or reguitions, nor 7S iF a regulakion its=if. In the cvent of & discrepancy, nlease
refer 1o 40 CFR PART 60 Subjuris 484 AND QQQU, Sectlons 60.533(h), 50.54 24(b}, and Appendix A-&. This dacument may be
reviszd pericdicatly without publc notice, I you have sddibional guestions, please coatact Rafael Sancher 2t 207-584-7028 or via
ermall at sanciak. rafaelidepa goy,

Contents
Applicotion for us epa wnend heater certificn tinn persuand o 40 rte PART 68 Subparts AAA GO0 s heemms emepetans vrs nenremes b e 1
Apphicarion for A Certificate of Comaplinace pursuonl e 40 cfr PART 60 Subports AAA 200 QOO0 e seees o
25 Seanlards of FerfoReosece for Mew Residental Woud Hleaters, new restdential hydronic heaters and forecd-air ornsces....... 2
THENEIB] EFITTIANT ..o a1 et e e e e LR R L1021 eem e sa s et s s ettt e oo et ee et e e ee st et eeee oD

Manufactirar's Authorized Represoralive INFORMATION. ... ..o e sates b e ssstems e semst et e eseeeseesesseee s oD
ERA-Approved Test Laboratory
Comollange Statements and Acknowladgements — Sections BIAI0T A0 BEFETS0 e oo eeseeenesess e rmee oo oo -

Rislruckions: Please read the below statements and affirmatiors 81d address a00mmagle, e oo e v tesee s eenes 4
For ernissions data suramany [hlas See SEACTINIENS oo e srerse e sess e e e eeeeee st e st entams e emetsm e oo n oo B
Wood Burning HEatrs .o, (U L A L PRk s b b, 3
i Tegt ALT-123 for Cerlificazion 1 Auditing 0F Wodd FREIRIS oo e irasnns e 0000 s 11 e et reersres e ses s etenbee e oo
4. Seirmimmary: Resanity = Aolfeertabtie BFood JHFRIEE FRiillrs o iiesissssn et oo sesiems st sme s set ettt vteesesestees s e s semenn o
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APPLICATION FOR A CERTIFICATE OF COMPLIANCE PURSUANT TO 40 CFR
PART 60 SUBPARTS AAA AND QQQQ

2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW
RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES

GENERAL INFORMATION

Manufacturer's Name: Jotul

Heater Type Adjustable Bumn Rate | Pellet Single Burn Forced Air ;
(Circle One): a Wood Heater |7 Stove Rate Heater | FYdronic Heater | g 0™ | Other:
Hydronic Heater

Type (Circle Traditional Full Storage Partial Storage | IndooryOutdoor | Other:

One):

Forced-Air Large (greater than 65,000 BTU/hr

Furnace Type gﬁigm than 65,000 BTU/hr heat heat output) Other:

{Circle One):

Fuel Tested: Crib Pell Cordwood Chips Other;

Test Method(s) ALT-125 “CatAIyEE Mo

Model Name and Design Number (The model name and design number must clearly distinguish one model from
another, The name and design number cannot include the EPA symbol or logo or name or derivatives such as
“EPA): F35

Physical Address (Street number and Address, not P.O. | Mailing Address:

Box):

55 Hutcherson Drive 55 Hutcherson Drive

City: Gorham State: Maine ZIP Code: 04038
Phone: 207-591-6601 Email: Website: Jotul.com/fus

EPA Submission Date of 30 day Notice: Submitted January 4, 2021

MANUFACTURER'S AUTHORIZED REPRESENTATIVE INFORMATION

Mame: Roger W. Purinton

Position/Title: Research & Development Manager

Address: 55 Hutcherson Drive

City: Gorham State: Maine ZIP Code: 04038
Phone: 207-591-6621 E-mail: Website: Jotul.com/fus
rpurinton@jotulnoamer.com

Remarks:
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Mamg of TﬁLahuratnrv: Polyiests Senvicas Ine,

Hame of Person Autherized uf ﬁespufﬁihlﬂ for Conductir;g Com pllange Testk: Dﬁﬂid-r. Powey

rars

‘ position/ Title: VP operation

Address: 695-B Gaudette,

City: St-Jean-sur-Richelieu Stabte; Quebec, Canagda ZEP Cede: 3B 757
: Phone: 450 741-3636 i Email: dpower@polytesis.com | Webslbe: wwrw.polybests.onm

— FRETT - e

" EPA-Approved Third frarty Cartifer

[ o -

Namea af Cartifler Entity: Intertek

' Mame af Person Authiiﬁied or Resporsihle far ﬁ;;iming Test Report aﬁcll-,l'ur Issuing Certiﬁcati-l-:rn of Conformity:
ChaHes Meyers

Posltien fTitle: Ee.ll'tiﬁcatinn Manager

Address: 545 E. Algonquin Raad

_‘ I - ) ]
City: Arington Hoeighis . Btate: Illinois Z1P Code: 80605
Phone: 312-506-7783 Email:  Website!
. Charlea.meyers@intartek.com *

Remarks:




1. Enginsering Brawings Statement s

ath companent listed in pzragraghs (K3(2), {3) and {47 of AN.533{B) and 60.5475(h) are provided as part of ~he
cer-fiation west report. Manufartumars may use assembly or desigr drawings that kave been trepares far otter
MIrpesas, (NIt rmust cesignate on the drawitgs the dimensions of each companent listed in farageaph (k) of this
section. Mo dokelanues of components listed tn parageaph (2} of S0.53308) and &0.5475¢0) that are different from
those specifed In that paragraph, and show ey such tolerances cannot reasanably be anticipated b cause wood
heaters in the madel hne 0 exceed the applicable emission [freits, The drawirg 351685) is provided that identifies how
the 2mission-cricical parts, such as the secondary combustion bale, ten be raadily inspected and repfaced.

i Z. Firehox Sratament Eequirement

‘ Complete engineeting drawings and spedfications of comgonemts that may affect erissions (induding specifualon fer
1
1
1
1

Meither the firzbow ar aty firebox compeaent (including the matevials listec i1 paragraph (k3(3) of 60,5330 and
60.5475(0) will be corposed of materal different from Ehe malerial vsed 5o the firebow o frabios component in the
weaew] hieater onr which certification testing way performed,

3. CBI i

4. Valid Certification Stxtement |
AH docurmentatios is provided pertaining to & vald eerification test, including the oomplete tess repars aed, for all test |
runs: Raws Ciato shests, laborstory tachnician npes, salculations and sest rasults, Docwrenkation indudes tha rams
specified in the appllcable best methods. Documentation inchudes discussion of each test un and its a3proprstencss
and validity, and detailes discadon of s anomalies, wasther a8l burn rate categorfes were achievird, any data nok
usad in the calculations and, for any test runs not completed, the data coflectad dudng the st red and the reason{s]
that thee L2st run was nak comadeted and why. The burn rate for tie low b rate cabegory was ne greater Han tha i
rate that an opeatar car achieve in lome use and no greater than is sdves Lisel by the manrfacturar gr setaler, The
tect repavt inclides & summary table that cleary pregerts the individual and cverall emission rates, effidendos and
heat outputs, The test reporl and all assodiated required Infortration, are submtted according Lo the procedures for
electronic reporting soeclfied in § 66,537(f) and 60.5175{T). Full CEI and NOM-CBI report will be provided to the !
EPA Lo issue the cerlificate, NON-CBI report will be available an manufacturer's websita, :

5. Warranties

Werranty information witl be provided n the Qwners manual that wil accompany the product, The Cener' manual
Containg infarmation expressing that the warrant €5 are void iF the vnir is nsac b barn materials for which te wlt is

6. Q/A Statement

A cuality zesuranca program for tne mods line will be crealed that sztisfies the requitemenss of saragraph () of this
section
7. Labopratory Sealing of Unit

The unit wilf be sealed by the laboratory following test senes and witl b2 keep for atdeast 5 years by ﬁ;_ma_nu_ragz_m_re_r_. '

8. Statements that the wood heaters manufactured under this certificats will he—-

{Fs T miited witl be simmilar in afl material ragpects that weud afact emissions as defined in § 60.531 to
Ehe wiood heater ubmaltted for certification besting, and labeled as prescribed in § B0.536 and 60,5478,
(ii) Each unit praduced will be aocompanied by an owrer's maral that meets the requirements in § 68,538

and 80.5478. In addition, a copy of the ownz2g's manuak will be submitted to the Administrater and he
availatke to tI'_lE public o thiz |_‘.-1a:m|'dr.1urer'5 '.'-.Ir:j.l_:n_'_rii_te.

9, Third Party Cartification Statement

Jetl Moith Amedes has entered into contracts Prlyleats Services Inc, an approved best isbaradeny, and Intertok .
Testing Servives, & third-party certifier in arder 1o saligly 1w requirements of pacagraph (7} of sartion b0.533. I

" 10, _ﬁppru'.red iahuratnr\r,fml.rd party statetnent

The approved laboratary and approved third-pasty certifier gre afimeed to submit information an behalf of Jatu Narth
_Amerca, incliding sy claimed__t_:-__l_:lla ' CBL i



11. Manufacturer's Website Cartification Test Reports avallabiiity Stabament

Jglul North America wlt place o copy of the cartification kest repart and surnmiary on it's wab gite available to the public
Mhm 30 deys after the Adrnlmsratur issires a certificate of cornpliang.

12. Tr-iu'mﬁ:rﬂI:||IIl'||r Al:knuwledgemmt Sta’tument

dgkiel Piwth Aamerica acknnedadges that the certificate of comaliznoe cannot he bransferred to another mameachere or
madel lire wilhout wricker apgsrtoval by the Adminigirator,

_13 Statement ashout Soliing Woaod Haal.ers w*thnul: an EPA cerﬂﬂcate

2gll Morth Arerica acknowledges that it is unlawful to s, disribube o offer mo sell or distritute an affecked wacrd
heatar mlh{:«u @ 'JE||Id certificate of cﬁnp-lan"e

RoeE2Z. W PURINTEN ;
RESEARCH ﬁ~DE_Ut.LaFMIEmr“ V&2 MARCH [ 2002

Print Hame and Titke: i Drate:

Sigrature of regpansibla FEE'I‘ES"HE'IJVE of the manukacturer :m’nﬁ,ﬂng the f—:ccur—.;l:',r of tite abawe qtaternents

b

The authorized ur'rrespnnslhle party whersc signature is above is enrtifying that the s 1uf.a_|.,mrer has comypliee wilh
and will comtinue to comgly with sll requirements of the 2015 NSPS for comptiance certification and that ghe
| mam.far'l:ut'er' Temains respunmh]e fnr Lumphance regardless ni’.— my #rrar yyr t]n: test ahiratory or t]llr'd! l-parly certifier.,




Attachments

Instructions: Please complete the section applicable to your certification request. You may
substitute your own data tables in licu of the ones shown below provided that all the

information is captured.

WOOD BURNING HEATERS

L Test ALT-125 for Certification and Auditing of Wood Heaters

A. SUMMARY RESULTS - ADJUSTABLE WOOD BURNING HEATERS

WEIGHTED M.P'EILAGE SUMMARY
Model name / number F35
Usable Firebox volume 157
Convection air Fan (no, Standard,
aption) None
average for each test run category L M H
burn rate kg/h DB 1,02 1,73 4,45
PM Emission rate - g/h 0,53 0,82 3,07
Co emission rate - g/h 68,00 61,14 113,38
PM Emission 1-hr Rate - g/h 1,71 2,07 4,17
Overall Efficiency - CSA B 415,1
% HHV Basis 69,0% 68,2% 67,9%
% LHV Basis 74,2% 73,4% 73,0%
Heat output - Btu/hr 13533 22166 59443
Category weightin 0.4 0,4 0,2
WEIGHTED AVERAGE FINAL RESULTS
ASTM E 3053 Weighted averages
PM Emission Rate - g/h 1,16
CO Emission Rate gfh 74,3
PM Emission 1-hr Rate - g/h 2,34
Overall Efficiency - CSA B415,1
% HHV Basis 68,47%
% LHV Basis 73,67%
Heat output range - Btu/h 13 533 to | 59443
Co Arithmetic average g/min 1,35




