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Executive Summary

Monitoring Objectives

Manitoring was reguired to demonstrate compliance of an ELBH- CZ s.r.c 930kW EBailer £ Jet
Exhoust Bag Filter configuration with the Ronowalble Heat Incottive, The boilor is installed af

HLC Wood Produc!s, Upwood Air Park, Camibridgashineg,

Ermission Point Identification

Substances to be Monitored

S30kW Boller Exhaust

Tolal Parliculale Maller v

Oricles of Nitrogen (as NG v
Ceycpen (for correction) v
Special requirements Mone

Cpinions and interpretations cxpressed within this report are outside the scope of Envirocdre

Technical Consullancy's MCERTS ard UKAS accredilalian.

Pezr=ail Mambas MAA

Clean Energy Consuloroy | HLE Waood] Produats
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Monitoring Resulfs

Emizsion | Substance S Peiigdic Uncartainty as % | Meoniteiing | Accreditation -
Paoint 1o be UE:;,:S;'E:“E Monitering | Units of ELV ng:‘;;?;: Esnﬁmialiiim f -_Smr.fnﬂ: End Method for use of Dgf"?h:g
Refersnce | Monltared i Result {35% confldence) ¥ pRamping v Refarance Methad M
132.4 1.z TET11ERE
56 iy I 0.5 AR
20.5 03 TRET A
Tl _ ATEK. _ 0%
Mearl sl = T A7, /04,7 R 5 =M 5554 MCFITA B
ez lz=r 7.1 1120 @ |-lth UEIps
F30kW 42 “30A12:58
i Al a8 St
Gl 0.9 “ 252145
Exhaust
D aden ool MIE 1455 gy B 4.7 273K, S{ik
0 A7, FQ0d;TR TRT1-14:54 RS =M T<737 RCFITS o
& 887 i ik 110 P
b (o B g - . - 275k, At s o ; . T GO
o e i1 9.8 % 0.8 iy AT Fa LA L B s FACL 515 s
*Comverted from ELV of 30g/ Gl
" rConyerted from LLY of [hlo/G
mr Ghvon s ol cimission conconlrmalicn
Por=it Mamibzer Hia
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Comparison of Operator CEMS and
Emission i ais PR Periodic Monitoring Resulls
Pcint Dcite Tvoe Duration Fuel Feedstock | Abatement | Load CEMS Periodic
Reference yp Subsiance Meonitoring | Units
Results
Results
A0k Vood Jel Exterusl
Boiler 2904415 | Combustion | Continuouws | Biomass wolste & E kel 0% MSA NI M7 A, RS
g Filter
Exhiciust aoffouts
Monitoring Deviations
Emission
Point Substance Devidalions Moenitering Deviations Other Relevant Issues
Reference

230kNY Boiler

Exhaust e

Only one part safely occessible, sample
points doubled cn anc line to componsato,

During lesl aneg Ihe bailer swilched oll Tor
five minutes and thersfors this test hos nat

been repoted

Por=ait Markzar: Mia
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Supporting Information

4! X

Anpendix 1 General Information

Monitonng Organisation Staff Details

Function in
Personnel mehitoting MCERTS Level MCERTS Number
campdign
M D Sharples Team Lecder MCERTS Lewel 2 (TET, TEAY KNITZ 1784
MrL Cddy | Technician MCERTS Level 1 (TETY M3 1228
Monitorng Methods

: : Envirocare Internal
Pollutant Species Standard Technique
Procedure
Lo ol e BS EN 13284 Gravimeliic ETC-M-01
Motter
Crygen BS EM 14782 Zirconium Cel| ETC-MW-25
Crides of Nifrogen BS EM 14792 Chemiluminsscence ETC-MA-28
stack Tempgrm’rure + BS EN 13784 Pitot Tube + ETC M
Velocity Thermocouple
Equipmeant Checklist
Equipment ID Model Number Purpose

Tesmo: 35

Tazto 350

LI o panenT Qs anglyesr

| cated | rocontrelle: ard samele gas

SRU2 Tezsto 339 o
onciticnar
1% J5 Hosloiags Surmsl ng ok Irlegralsd Probe
RS APEX Conscla lsckinelic Sarmipla

Ferrmi o ber; MEA

Clean Ensroy Caraltoncy | HLE Wiaod Procucts

Poport Marrbe: 2540 w2
Lale of Moni oreg: 29 Apdd 20105
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Appendix 2; 230kW Boiler Results and Calculations

Photograph of the sampling lecation and positions

Ferrni hourrber MAA (i
Clean Ensroy Caraltoncy | HLE Wiaod Procucts B
Poport Marrbe: 2540 w2

Lale of Moni oreg: 29 Apdd 20105 &

Page 7 of 18 I



Flow Critera Megsuremants

Stack reference:  Boiler

Duct diameter 29.0 cm
Cross sactional area @ 0189 sg.metres
Barometric pressure: 1008 mbar
Ambient Temperature: 100 C

Molecular weight of Stack Gas 29.000 glgmole
Pitot Coefficient: 0.825

Sample Traverse Travaerse Differential Prassura Stack Stack Angle of
Line Paoint Position cmH;0 Velocity Temp Swirl
(%60 1 2 3 Average {mis) {*C}) %}
A Al 0.067 0,240 0. 260 0.300 0.287 57 450 o
A2 0.150 0,300 0.320 0.340 0320 6.6 81.0 o
Al 0,250 200 0400 0,400 0,400 .3 520 o
Ad 0.350 0400 0380 0.380 0.387 v.2 B30 o
AS 0.450 01.340 0340 0,340 0.340 6.8 B30 o
AR 0.550 0300 0.300 0.300 0.300 B4 B4.0 o
AT 0,650 (250 (1. 260 0,240 0.250 58 85.0 0
Al 0.750 0.220 0220 0.200 0.213 5.4 BE.O o
AL 0.850 0200 0180 0.160 0,180 49 B850 [
A10 0.933 0160 0160 0180 0167 47 B1.0 0
ki
Mean Duct Velocity: 6.1 {mis
Ratio HighestLowest; 16 1
Mean Stack Temperature, 784 {°C)
3524 (°K)
Volumetric Flow Rate:  4127.5 {mfhe)
Corrected Gas Volume Flow ;| 31849 (Nm*hr)

Water Vapour Measuremeants

hWaoisture content wos found to be between 5.2% and 5.3%

Fearrri bourrbear; M/
Clean Ensroy Caraltoncy | HLE Wiaod Procucts

Roport Murrbe: 8540 w2 [
Lale of Moni oreg: 29 Apdd 20105
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Manual Monitoring Method | Results | Caleulations

Sampling Run No: 2

Por=it Mamibzer Hia

Mass emission rate (M1) =

Clean Energy Consullorey | HLC Wood 1redusls

Pepor] Mumbser; S540 w2
Dot of Manitoring: 249 Apdl 2015
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aai = Duct diameter: 490 {cm) Date:  29/04/2015
Stack details: Boiler Cross-sectional araa: 0,188 {m*) Operators: LINDS
MMeter Bax Mo: CBE Barometric Pressura (mbar) Ambient Temperalura | ) Leak Check (lmin) Time
Gas Meter Coafficient: 1.001 Before After Befora Afer Befora Aftar Stadt Erd
Pitot Coeflicient| 0.825 1009 1009 10.0 10.0 0.20 0.10 11:18 11:48
Molecular weight of Stack Gas 29.00 qlgmale
Static Pressure in Stack .10 cm H20 Oxygen Lavel % 126
Oxygen Ref % 11.0
MNozzle diameter= 9.55 mm
Average Gas Meter Temperature= 15.00 o
Average Stack Tempearature 67.8 i+
Average Stack Velocity= 6.2 metres'second
Isokineticity = 102 Y
Total Sampling Time= 30.0 minutes
Gasmaoter Difference= 643.8 litres
Corrected Gasmeter Volume 6444 (Gasmeater Coefficient)
Mean Sampling Rate = 21.5 litres'minuts
Number of sample points 4 Filter Reference Type
2-15-022 37mm CHA
Emission Calculations
Corrected Total Dry Gas Volume = 60847  Litres (273K, 101.3kPa)
Mass of water collectad Runi= 26.4 g
Volume of Mass of Water = 33.4 MLitres
Water Content = 52 %
Corrected Total Particulate Matter Emission = 13.4 mg/Nm?® (273K; 101.3kPa, 11% O2 and dry gas)
Corrected Total Particulate Matter Emission = 71 g/GJ (11% 02)

| 0.043 |kg/hr

envirocare



Sampling Run No: 3

Duct diameater:

48.0

[em)

Date:

20472015

Mass emission rate (M1) =

[ 0.025 |kghr

k ils: Boiler
Stack details e Cross-sectional area: 0,189 (mz} Operators LMNDS
Meter Box Mo: CB& Baromelric Pressume (mbar) Ambient Temperature | C) Leak Check ('min} Time
Gas Meter Coeficient: 1.001 Before After Before After Before After Start End
Pitot Cosfiicient 0.825 1009 1009 10.0 12.0 0.10 0.20 13:08 13:38
Modecular waight of Btack Gas 28,00 g/gmole
Static Prassure in Slack 0,10 cm H20 Oxygen Level % 9.1
Oxygen Ref % 11.0
Mozzle diameter= 9.55 mm
Average Gas Meter Temperature= 1817 o
Average Stack Temperature 68.0 k"
Average Stack Velocity= 6.1 metres'second
Isokineticity = 103 Y
Total Sampling Time= 30.0 minutes
Gasmeter Difference= 626.6 litres
Corrected Gasmeter Volume 627.2 [Gasmeter Coefficient)
Mean Sampling Rate = 20.9 litres/minute
Number of sample points 4 Filter Referance Type
2-15-823 A7mm QA
Emission Calculations
Cormrected Total Dry Gas Volume = 58577  Litres (273K; 101.3kPa)
Mass of water collected Runi= 42.5 g
Valume of Mass of Water = 529 MLitres
Water Content = 8.3 %
Corrected Total Particulate Matter Emission = 7.9 mg/Nm? (273K; 101.3kPa, 11% 02 and dry gas)
Corrected Total Particulate Matter Emission = 4.2 g/GJ (11% 02)

Por=ait Markzar: Mia
Clean Energy Consullorey | HLC Wood 1redusls

Pepor] Mumbser; S540 w2
Dot of Manitoring: 249 Apdl 2015
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Sampling Run No: 4

Mass emission rate (M1) =

0.065 |kgthr

= Duct diameter: 49.0 (o) Date: 24104/2015
Staci detass: Boller Cross-sectional area: 0.189 [m?] Operators: LANDS
Metar Box Moo cBsg Barometnic Pressure (mbar) Ambient Temparature | 'E] Leak Check (I'min} Time
Gas Meter Coefliciant 1.001 Bafon After Bafore After Bifore Aftar Start Erd
Pitot Coefficient 0.825 1009 1009 11.0 11.0 0.30 040 13:53 14:34
Motecular waight of Stack Gas 289,00 gfgminka
Static Pressure in Stack 0.10 cm H20 Oxygen Level % 76
Oxygen Ref % 11.0
Nozzie diameter= 8.55 mim
Average Gas Meter Temperature= 19.83 %
Average Stack Temperature 72.2 i
Average Stack Velocity= 6.1 metres'second
Isokineticity = 101 5
Total Sampling Time= 30.0 minutes
Gasmeter Difference= 618.0 litres
Corrected Gasmeter Volume 618.6 [(Gasmeter Coefficient)
Mean Sampling Rate = 20.6 litre s/minute
Number of sample points 4 Filtar Reference Type
2-15-8274 215925 | 3¥mm OMA
Emission Calculations
Comected Total Dry Gas Volume = 57444  Lites (273K; 101.2kPa)
Mass of water collected Runi1= 41.0 g
Volume of Mass of Water = 51.1 MLitres
Water Content = 82 %%
Corrected Total Particulate Matter Emission = 20.5 mag/Nm? (273K; 101.2kPa, 11% 02 and dry gas)
Corrected Total Particulate Matter Emission = 10.9 g/GJ (11% 02)

Por=it Mamibzer Hia

Clean Energy Consullorey | HLC Wood 1redusls

Pepor] Mumbser; S540 w2
Dot of Manitoring: 249 Apdl 2015
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Analysis Results
Boiler Run 2

Total Particulate Matter Weighing Analysis Results

FILTER WEIGHINGS

PROBE WASH WEIGHINGS

Filter type I7mm QMA Run 2 (mg) Blank (mg) |
Filter reference| 2-15-822 | 2-15-924 Deposit + container |  27259.27 29706.48
Run 2 mg |Blank mg | Container| 27258.07 28705.38
Filter weight post site 96.05 90.72 Probe wash 1.20 1.10
Filter weight pre site 90.18 90.64 Corrected Probe wash 0.99 0.89
Filter weight change 5.86 0.08
Probe wash weight 0.99 0.89
Total deposit 6.85 0.97
MOISTURE WEIGHINGS CONTROL CRUCIBELE WEIGHINGS
No.T (g) MNo.2(g) | No.3{g) | MNo.dg) Crucible 1 {mg)| Crucible 2 {mg) | Crucible 3 (mg) |
Impinger end 753.0 797 .8 646.3 241.9 Pre-weights 30142.56 28468.89 23173.75
Impinger start 73389 796.0 645.9 036.4 Post-weights | 30142.79 28469.09 23173.96
Moisture in each impinger 19.1 1.8 0.4 5.5 Weight change 0.23 0.20 0.21
Total Maisture 26.8 g Average weight change 0.21
Emission Limit Value 565 mg/m® Date of Analysis 05/05/2015
Overall Blank Value 159  mg/m® Analytical Laboratory Envrocars
Is overall blank less than 10% of emission limit value? YES Analytical Method ETC-M-02
Data entered by: LJO Accreditation 130 17025

Por=ait Markzar: Mia

Clean Energy Consullorey | HLC Wood 1redusls
Pepor] Mumbser; S540 w2
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Boiler Run 3

Total Particulate Matter Weighing Analysis Results

FILTER WEIGHINGS

PROBE WASH WEIGHINGS

Filter type 37mm QMA Run 3 (mg) Blank (mg) |
Filter reference| 2-15-923 | 2-15-924 Deposit + container | 28390.06 29706.48
Bun 3 mg |[Blank mg Container|  28389.11 29705.38
Filter weight post site 95.49 90.72 Probe wash 0.95 1.10
Filter weight pre site 90.75 90.64 Corrected Probe wash 0.74 0.89
Filter weight change 4.74 0.08
Probe wash weight 0.74 0.589
Total deposit 5.48 0.97
MOISTURE WEIGHINGS CONTROL CRUCIBLE WEIGHINGS
No.1 (g) No.2(g) | No.3(g) | No.dg) | Crucible 1 (mg]| Crucible 2 (mg) | Crucible 3 (mg) |
Impinger end 783.9 801.9 647.5 848.2 Pre-weights | 30142.56 28468.89 2317375
Impinger start 753.0 797.8 646.3 941.9 Post-weights |  30142.79 28469.08 23173.96
Moisture in each impinger 30.9 4.1 1.2 6.3 Weight change 0.23 0.20 0.21
Total Moisture 42.5 g Average weight change 0.21
Emission Limit Value 565 mg/m® Date of Analysis 05/05/2015
Ovwerall Blank Value  1.65  mg/m® Analytical Laboratory Emvrocare
Is overall blank less than 10% of emission limit value? YES Analytical Method ETC-M-02
Data entered by: LJO Accreditation IS0 17025

Por=ait Markzar: Mia

Clean Energy Consullorey | HLC Wood 1redusls
Pepor] Mumbser; S540 w2

Dot of Manitoring: 249 Apdl 2015

Page 13 of 18

envirocare



Boiler Run 4

Total Particulate Matter Weighing Analysis Resulls

FILTER WEIGHINGS PROBE WASH WEIGHINGS
Filter typs 37mm QMA Fun 4 {mg) Blank {mg)
Filter reference| 2-15-927+2-15025 | 2-15924 Deposit + container 392,67 29706.48
Run 4 mg Blank mg Container|  31391.51 297056.38
Filter weight post site 197.05 90.72 Probe wash 1.16 1.10
Filter weight pre site 182.23 80.64 Corrected Probe wash 0.95 0.89
Filter weight change 14.82 0.08
Probe wash weight 0.95 0.89
Total deposit 15.77 0.7
MOISTURE WEIGHINGS CONTROL CRUCIELE WEIGHINGS
Mo 1 (g) Mo.2(gl | Modig) | Modig) Crucible 1 (mg)| Crucible 2 (mg) | Crucible 3 (mg) |
Impinger end 810.2 806.8 649.7 955.8 Pre-weights 30142.56 28468.89 2317375
Impinger start 7839 801.9 647.5 944.2 Posti-weights 30142.79 28489.09 23173.96
Maoisture in each impinger 26.3 4.9 22 7.6 Weight change 0.23 0.20 0.21
Total Maisture 41 g Average weight change 0.21
Emission Limit Value 565 mg/m® Date of Analysis 05/05/2015
Onverall Blank Value 168  mg/m® Analytical Laboratory Enmvirocare
Is overall blank less than 10% of emission limit walua? YES Analytical Method ETC-M-02
Data entered by: LJO Accreditation SO 17025

Por=ait Markzar: Mia

Clean Energy Consullorey | HLC Wood 1redusls
Pepor] Mumbser; S540 w2

Dot of Manitoring: 249 Apdl 2015
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Instrumental Gas Analyser Site Calibration Meosuremeants

ANALYSER CALIBRATIONS
Combustion Gases Emissions from Boiler (29/04/15)

Data entered by: LJO
Combustion Gas Analyser: Testo 350

TypeofGas| NO 0,
Certified Calibration Values | 2033 |ppm+-2%| 1115 S +12%
Response Time T90 40 seconds 10.00 seconds
Period - _ _
Span PreCal directto analyser | 2030  |ppm 1116 [%
Zera PreCal through sample line 1.0 ppm 0.04 %
Span PreCal through sample fine | 2000  [ppm 1113 [%
Zera PostCal through sample fine 6.0 ppm 0.06 ]
Span PosiCal through sample ine | 2120  |ppm 1116  [%
Span Drift -1.5 % 0.3 %
Lo Drift]  -25 Yo 0.2 %
s data valid without adjistment | NO | vwEs |
Does data require adjustment|  YES | NOD |
ls data invalid MO | MO
Instrumental Gas Analyser Results
Gaseous Analysis using Test 350 Analyser
HLC Wood Products Ltd, Cambridgeshire
Combustion Gas Emissions from Boiler (29/04/15)
Oxygen Reference: "
Data entered by: LJO
Oxides of Adjusted for Conversion from
Oxygen Nitrogen Span/Zero Drift mg/Nm3 to g/GJ
(87 NOx 0, NOx MNOx (as NOj) NOx (as NO3) NOx (as NOs)
(%) {ppm) (%) {ppm) (mg/Nm?) (mg/Nm?) (g/GJ)
Average 9.8 85.6 9.8 88.8 182.3 165.9 88.1
Maximum 191 111.5 19.1 115.3 236.7 221.3 117.5
Minimum 5.5 17.0 5.5 20.5 42.0 127.5 B67.7

Por=ait Markzar: Mia

Clean Energy Consullorey | HLC Wood 1redusls
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Combustion Gas Emissions from Boiler
HLC Wood Products, Cambridgeshire (29/04/15)

Test Two Test Three Test Four

8

ta
3

g

g
04(%)

NOx (As NO2) (g/Gj?) @ 11% Oxygen
2 g

8

3

0 . . - . . .
12:11 12:26 12:41 12:56 13:11 13:26 13:441 13:56 14:11 14:26
Time
——NOx (as NO2) —02

Formit Marbzcr: HiA . N

Clean knergy Consullarey | HES Wood Produsls

Repor Numbser: 5840 2 L
Datz of Wonitoring: 29 Apl 2015
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Uneertainty Caleoulations

MEASUREMENT UNCERTAINTY CALCULATION - RUN 2

Boiler Run 2
Emission Limitwalug = 565  mg/Nm® Mean Emission Concentration = 13,40 mg/Nm°®
Mean Sampling Rate = 21,48 [itres/minuta Menitaring Time= 300 miins
Leak Rate= 015 |itres/minute Envrocane Console used = cBs
Barometric Pressure = 1009 mbar Temperature uncertainly = 024 °C
Duct Temperature = 794 °C Gasmeter uncesrtainty = 037 %
Sampled Gas Volume = B43.80  litres Barometer used = BAT1
Barometer uncertainty = 1 mbar
BS EN 13284 Envirocare % Source (Combined
Uncertainty Max Uncert| Certified |Units| Actual | Uncert | Uncert
Source of Uncertainty | ASD " Critaria Value Value value u u?
Weighing Procedure Sid 5% of limit value 2.825 0.122 mg 022 0.1220 | 0.01488
Leak Rate| Rect [<2% of sampling rate 043 015 Wmin| .70 0.0540 | D.00292
Time|  Sid 1sec in Thour = 0.028% 2 0.50 SBC5 0.03 0.0037 | 0.00001
Gasmeter Volums Std  |<2% 12.88 238 fitres | 037 00496 | 000246
Std Ref Conditions Cormections
Teamparature Sid 1% of walua 35 0.24 ol - 030 0.0405 [ 000164
Pressura Sid 1% of valua 10.08 1 mbar| 0.10 0.0133 | 0008
Total 0.02308
Combined Standard Uncertainty [{Sum u 7j*0.5] 015
Expanded Total Uncertainty as a percentage of emission concentration(95% Confidence) 22
Expanded Total Uncertainty (ma/Nm ?) (95% Confidence)|  0.29
Expanded Total Uncertainty as a percentage of ELV (95% Confidence ) 0.5
MEASUREMENT UNCERTAINTY CALCULATION - RUN 3
Boiler Run 3
Emission Limit value = 565  mg/Nm® Mean Emission Concentration = 7.86 mgfNm?
Mean Sampling Rate= 20081 litres/minute Menitoring Time = 30.0 mins
Leak Rate= 015 litres/minute Envirocare Console used = cB&
Barometric Pressure = 1005 mbar Temperature unceriainty = 024 "C
Duct Tempersture = 784 "C Gesmeter incedainty = 037 %
Sampled Gas Voluma = B26.60  litres Baromater used = BAT
Baromeler uncerainty = 1 mibar
BS EN 13284 Envirocare Ya Source (Combined
Uncertainty Max Uncert| Certified |Units| Actual Uncart Uncart
Source of Uncertainty | ASD" Criteria Value Value value u u?
Waeighing Procedurs Std 5% of limit welus 2825 0122 mig 0.22 0220 | 0.01488
Leak Rate| Rect  |<2% of sampling rate .42 0.15 Wmin| 072 0.0325 | 0.00106
Time Sid 1sac in thour = 0.028% 2 050 S80S 03 00022 | 000000
Gasmeter Volume Std |=2% 12.53 2.32 litres 0.37 0.0291 | 0.00085
Sitd Ref Conditions Cormections
Temperature Sid 1% of value 3.5 0.24 " 030 0.0237 | 0.00056
Pressure Sid 1% of value 10,08 1 mbar| .10 0.0078 | 0.00006
Total 0.01742
Combined Standard Uncertainty [(Sum u I}"I.'I.E] 13
Expanded Total Uncertainty as a percentage of emission concentration(95% Confidence) 3.3
Expanded Total Uncertainty (mg/Nm :‘} (95% Confidence) .26
Expanded Total Uncertainty as a percentage of ELV (35% Confidence ) 0.5

Fearrri bourrbear; M/

Clean Ensroy Caraltoncy | HLE Wiaod Procucts

Repart Nurrbe: 854042 [
Lale of Moni oreg: 29 Apdd 20105
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MEASUREMENT UNCERTAINTY CALCULATION - RUN 4

Boiler Run 4
Emission Limit value = 56.5  mg/Nm® Mean Emission Concentration = 20,48 rnungm:'
Mean Sampling Rate = 20062 litres/minute Menitoring Time = 30.0 mins
Leak Rete=  0.35  |itres/minute Envirocare Console used = cB&
Baromelric Pressure = 1009 mbar Temperature uncerainty = 024 "C
Duct Temperature = 794 “C Gasmeter uncedainty = 037 %
Sampied Gas Voleme = 61800  litres Baromeater used = BAT1
Baromeler uncerainly = 1 mibar
BS EN 13284 Envirocara Y Source |[Combined
Uncertainty Max Uncert| Certified |Units| Actual Uncert Uncert
Source of Uncertainty | ASD* Criteria Value Value value u u?
Waighing Procedura Std 5% of limil value 2825 0122 mg 022 0.1220 | D.01488
Leak Rate| Rect [<2% of sampling rate 041 0.35 I 1.70 02007 | Q04029
Time Sid 1zec in Thour = 0.028% 2 0.50 SECS 003 0.0057 | 0.00003
Gasmeter Volume Sid <2% 12,36 229 litres 0.37 0.0758 | 0.00574
Std Ref Conditions Comections
Temperature Sid 1% ofvalue 3.5 .24 c 0.30 0.0619 | 0.00383
Pressure Sid 1% of value 1004 1 mbar | 010 00203 [ 0.00041
Total 006519
Combined Standard Uncertainty [(Sum u *)*0.5]| 0.26
Expanded Total Uncertainty as a percentage of emission concentration{95% Confidence) 24
Expanded Total Uncertainty {mgiNm "‘} (95% Confidence) 0.50
Expanded Total Uncertainty as a percentage of ELV (95% Confidence ) 0.8
UNCERTAINTY OF OXYGEN BY Testo 350
Reading = 0.8 el %
Span Gas Certified Value = 11.15 vl +/-2%
Range 25 W0l %
Uncertainty Probability
Paramater critaria distribution Divisor U Uz
Zarm Dnft/Lower limit of detection (%) -0.02 Rectangular 1.732 -1.0115 0.2001
Span Drift (Ywl) .03 Rectangular 1.732 A.0173 0.04003
Linaarty (% of wlue) (.27 Rectangular 1.732 0.0153 0, 0002
Selling Gas Divder (% of value) 0.25 Mormail 1 0.0245 0. 0006
Standard dedation of repaatability at span poinl (% of range) 0.06 Fectangular - 0.0150 0.0002
Sum U2 0.00
Combined Standard Uncertalnty (vol%d] 004
Expanded Total Uncertainty (vol3%) (95% Confidence) 008
Expanded Total Uncertainty as a percentage of emission concentration(25% Confidence) 0.8
UNCERTAINTY OF OXIDES OF NITROGEN BY Testo 350
Reading = 85.6 ppm
Span Gas Centified Value = 203.3 ppm
Rarge 250 ppm
Emisgion Limit Value 282.5 mgiNm?
Uncertainty Probability
Parameter criteria distribution Divisor 8] U2
Faro Onft/Lower limil of detection (ppm) -5.00 Rectangular 1.732 -2 BRGA 8.3338
Span Deift {pom) -3.00 Fectangular 1.732 -1.7321 3.0002
Linearity (% of valug) 0.35 Rectangular 1.732 01730 0.0298
Setting Gas Diider (% of value) 0.25 Mormal 1 0.2140 0.0458
Standand deniation of repeatability &t span point (% of range) .25 Rectangular . 0.6250 0.3906
Sum %2 11.80
Combined Standard Uncertainty (ppm) 3.44
Expanded Total Uncertainty (ppm) (35% Confidence) 6.73
Expanded Total Uncertainty as a percentage of emission concentration(85% Confidence) 7.8
Expanded Total Uncertainty (mg/Nm :'] [95% Confidence) | 1382
Expanded Total Uncertainty as a percentage of ELV (95% Confidence ) 48
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