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METHOD 7E TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of NOx gas
concentration using a chemiluminescence analyzer. The gases pass through a heated
sampling probe and filter to prevent condensation. The gases then pass through a
calibration valve to a heated sampling line. After the heated sampling line is a
condenser for moisture removal. The sample is then passed through to a Thermo
Environmental Instruments Model 42 chemiluminescence analyzer where the gases are
analyzed for NOx concentrations. Before the testing procedures commence the
analyzer is left to warm up for a 90 minute period. It is then calibrated according to
Method 7E specifications. To the extent practicable, the measured emissions should be
between 20 to 100 percent of the selected calibration span. Three calibration gases are
selected. The High-Level gas concentrations shall be equivalent to 20 to 100 percent of
the calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of
the calibration span. The Low-Level Gas concentrations of less than 20 percent of the
span. Before the first run an analyzer calibration error check is conducted. If the low-
level, mid, or high cal gases expected concentrations differ by more than +-2% of the
span then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 10 TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of CO gas
concentration using a Luft-type nondispersive infrared analyzer. The gases pass
through a heated sampling probe and filter to prevent condensation. The gases then
pass through a calibration valve to a heated sampling line. After the heated sampling
line is a Universal Analyzers Model 530 air cooled single sample thermoelectric water
condenser with a perostolic pump for moisture removal. The sample is then passed
through an ascarite tube to a Thermo Environmental Instruments Model 48 Luft-type
analyzer where the gases are analyzed for CO concentrations. Before the testing
procedures commence the analyzer is left to warm up for a 90 minute period. It is then
calibrated according to Method 7E specifications. To the extent practicable, the
measured emissions should be between 20 to 100 percent of the selected calibration
span. Three calibration gases are selected. The High-Level gas concentrations shall be
equivalent to 20 to 100 percent of the calibration span. Mid-Level concentrations shall
be equivalent to 40 to 60 percent of the calibration span. The Low-Level Gas
concentrations of less than 20 percent of the span. Before the first run an analyzer
calibration error check is conducted. If the low-level, mid, or high cal gases expected
concentrations differ by more than +-2% of the span then the procedure needs to be
repeated until an acceptable 3 point calibration is obtained. After the analyzer
calibration check the upscale and low level calibration gases are introduced to the
sampling calibration valve and recorded. System bias calibration must be within 5.0% of
the analyzer calibration span for low-scale and upscale calibration gases. At the
conclusion of each of the test runs the low-level gas and an upscale gas closest to the
concentrations are introduced to the calibration valve assembly. If either the low-level or
upscale value exceeds +-3% of the span, then the run is considered invalid.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within
two hours of the start of the test the FIA is calibrated. The calibration range or span is
selected to be from 1.5 to 2.5 times the expected concentration. Three calibration
ranges are then selected as follows:  Low level 25-35% of the span, Mid level 45-55% of
the span, and a High level 80-90% of the span. A zero and a high level calibration gas is
then injected a the valve assembly and the FIA is adjusted to these levels. Then all four
gases are introduced into the analyzer and recorded. If the responses are within 5% of
the expected values then the analyzer is responding correctly. The sample probe is
located in the center of the stack and sealed in place and the test is started. The test
lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the
mid level calibration gas is injected at the valve assembly. The analyzer responses are
then recorded. The drift check is acceptable if the results are within 3% of the span
value. These checks are performed before and after each test run.
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        CALCULATIONS
RUN #1 RUN #2 RUN #3

 ^H
1. Vm (std) 43.07 42.45 42.75 =    VM * 17.64 * PBAR + 13.6    * Y

Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.07 42.45 42.75

Vm           = Volume of gas sampled at meter box, cuft. = 45.02 44.61 45.09

17.64        = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm            = Average dry gas meter temperature, + 460 Rankine. = 531.04167 533.75 535.79167

Pbar         = Barometric pressure, inches of mercury (Hg) = 28.64 28.64 28.64

^H             = Average pressure differential across orifice. = 2 2 2

13.6          = Specific gravity of mercury. = 13.6 13.6 13.6

Y               = Calibration factor of meter box. = 1.0004 1.0004 1.0004

RUN #1 RUN #2 RUN #3

2. Vw (std) 2.43 2.95 2.80 =   Vlc     * P H20 R Tstd    =  K2   *   Vlc
Mh20 *         Pstd

RUN #1 RUN #2 RUN #3
Vlc             = Volume of water and silica colected. = 51.5 62.5 59.4

P H20       = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20      = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R               = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd         = Standard absolute temperature, 528 R. = 528 528 528

Pstd         = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2             = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.05334 0.06487 0.06145 =            Vw(std)
  Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws           = Water vapor in the gas stream, proportion. = 0.05334 0.06487 0.06145

Vw(std)     = Volume of water vapor in the gas sample, scf. = 2.43 2.95 2.80

Vm(std)     = Volume of gas sampled at meter box, scf. = 43.07 42.45 42.75

Outlet
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RUN #1 RUN #2 RUN #3

4. Md 29.086694 29.056811 29.102617 = 0.44 (%CO2)   +  0.32 (%O2)   +  0.28  (%N2)   +  %CO)

RUN #1 RUN #2 RUN #3
Md             = Dry molecular weight, lb / lb-mole. = 29.09 29.06 29.10

0.44           = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32           = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28           = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.50 28.34 28.42 = Md   *  (1-Bws)   +  M H20   *  (Bws)

RUN #1 RUN #2 RUN #3
Ms              = Molecular weight of gas , wet basis, lb /lb-mole. = 28.50 28.34 28.42

M H20       = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 12.70 13.02 13.18 = 85.49   *  Cp   *     ^p     *  Ts   +  460
 Ps   *  Ms

RUN #1 RUN #2 RUN #3
Vs              = Average stack gas velocity, ft / sec. = 12.70 13.02 13.18

85.49        = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp             = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P              = Velocity head of stack gas, avg. sq rt. = 0.13704 0.13847 0.13895

Ts              = Temperature of stack gas, + 460 (Rankine). = 1359.625 1393 1420
Ps               = Absolute stack gas pressure, barometric + static. = 28.65 28.65 28.65
Ms              = Molecular weight of stack gas, wet basis. = 28.50 28.34 28.42

RUN #1 RUN #2 RUN #3

7. ACFM 2393.78 2454.40 2483.86 = Stack Area   *   60   *   Vs

RUN #1 RUN #2 RUN #3
Vs              = Average stack gas velocity, ft / sec. = 12.70 13.02 13.18
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RUN #1 RUN #2 RUN #3
Tstd Ps

8 SCFH 50567 50007 49802 =    3600  *  ( 1  -  Bws  )  *  Vs  *  A  *    *
Ts   Pstd

RUN #1 RUN #2 RUN #3
3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.0533415 0.0648732 0.0614459

A = Area of stack in sq ft. = 3.14 3.14 3.14

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 1359.625 1393 1420

Ps = Absolute stack gas pressure, barometric + static. 28.64 28.64 28.64

Vs = Average stack gas velocity, ft / sec. 12.70 13.02 13.18
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        CALCULATIONS
VOC

RUN #1 RUN #2 RUN #3
Lbs/Hr

1. Propane 0.00495 0.00734 0.00437 =    0.11443  *  SCFH  *  PPM  *  10^- 6

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802

PPM = PPM = 0.8556412 1.2832484 0.7671375

RUN #1 RUN #2 RUN #3
Lbs/Hr

2. Carbon 0.00405 0.00600 0.00357 =   0.031182  *  SCFH  *  PPM  *  3  *  10^- 6

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802

PPM = PPM = 0.8556412 1.2832484 0.7671375

3 = Carbon equivalent correction factor for propane. = 3 3 3
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        CALCULATIONS
NOX

RUN #1 RUN #2 RUN #3

1. Lbs/Hr 0.14956 0.14341 0.14333 =    1.194  *  SCFH  *  PPM  *  10^- 7

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802

PPM = PPM corrected = 24.77 24.02 24.10

RUN #1 RUN #2 RUN #3
Cma

2 PPM Corr. 24.77 24.02 24.10 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm. = 0.11 0.16 0.135

C = Effluent gas concentration, dry basis, ppm. = 24.73 24.35 24.2

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm. = 25.255 25.64 25.395

Cma = Actual concentration of the upscale calibration
gas, ppm. = 25.3 25.3 25.3
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        CALCULATIONS
CO

RUN #1 RUN #2 RUN #3
1

Lbs/Hr 0.00 0.00 0.00 =    .726  *  SCFH  *  PPM  *  10^- 7

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50566.76 50007 49802

PPM = PPM = 0.07 0.17 0.20

RUN #1 RUN #2 RUN #3
Cma

2 PPM Corr. 0.0665 0.1662 0.2 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm. = -0.055 -0.075 -0.01

C = Effluent gas concentration, dry basis, ppm. = 0.01 0.09 0.19

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm.= 14.04 14.24 14.41

Cma = Actual concentration of the upscale calibration
gas, ppm. = 14.42 14.42 14.42



Page 21

Custom Stack Analysis, LLC.        P. O. Box 3750  14614 Cenfield St NE  Alliance, Ohio 44601  Phone: 330-525-5119   Fax: 330-525-7908   E-mail: stacks@customstackanalysis.com

        CALCULATIONS
O2

RUN #1 RUN #2 RUN #3
Cma

1 % Corr. 14.21 14.76 14.27 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm.= 0.14 0.27 0.26

C = Effluent gas concentration, dry basis, ppm.= 14.29 14.65 14.15

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm.= 10.095 10.015 9.995

Cma = Actual concentration of the upscale calibration
gas, ppm. = 10.00 10.00 10.00
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        CALCULATIONS
CO2

RUN #1 RUN #2 RUN #3
Cma

1 % Corr. 3.24 2.92 3.32 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm.= -0.005 0.02 0.025

C = Effluent gas concentration, dry basis, ppm.= 3.26 2.93 3.31

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm.= 9.795 9.72 9.63

Cma = Actual concentration of the upscale calibration
gas, ppm. = 9.72 9.72 9.72
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Test Data



Plant Date

Location By

Point # Angle
1 3

2 3

3 1

4 0

5 2

6 0

7 1

8 1

B-1 2

2 1

3 3

4 4

5 2

6 2

7 1

8 0

Avg 2

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet4/15/2021

P039 Accutherm Outlet Jim G, Brian L, Dylan G



Plant Meggitt Aircraft Braking Systems Corporation Date

Location By

Run No.

Point #
Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F

A-1 0.022 878 0.023 892 0.019 921 0.022 942

2 0.024 881 0.023 895 0.021 926 0.025 948

3 0.019 882 0.020 908 0.022 935 0.021 953

4 0.025 883 0.023 915 0.022 940 0.024 958

5 0.018 884 0.019 921 0.020 947 0.020 969

6 0.016 882 0.018 926 0.018 951 0.017 974

7 0.015 880 0.017 931 0.016 958 0.016 979

8 0.012 881 0.015 933 0.014 966 0.014 985

B-1 0.018 865 0.018 902 0.021 932 0.019 960

2 0.020 867 0.019 907 0.024 937 0.020 967

3 0.022 872 0.020 913 0.020 943 0.022 973

4 0.021 874 0.022 918 0.024 950 0.022 981

5 0.018 880 0.019 924 0.021 954 0.019 989

6 0.017 882 0.019 930 0.018 961 0.020 994

7 0.016 883 0.018 934 0.016 965 0.017 998

8 0.014 884 0.015 937 0.013 968 0.015 1002

0.14 899.63 0.14 932.50 0.14 960.19
0.136 881 0.138 918 0.138 947 0.139 973

Static:

P039 Accutherm Outlet Brian L

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet

4/15/2021

Post 3

Run #2 Run #3

Pre 1 Post 1 Post 2

Run #1

0.1920.186 0.189 0.189



COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 4/15/2021 4/15/2021 4/15/2021

RUN LENGTH (min) 60 60 60

VOLUME (cubic feet) 45.022 44.605 45.093

Y FACTOR 1.0004 1.0004 1.0004

BAROMETRIC 28.64 28.64 28.64

METER TEMP. (R) 531.04 533.75 535.79

STACK TEMP. (R) 1359.63 1392.50 1420.19

AVERAGE ^P 0.137 0.138 0.139

AVERAGE ^H 2.00 2.00 2.00

IMPINGER VOLUME 51.50 62.50 59.40

PITOT COEF. 0.84 0.84 0.84

STATIC PRESSURE 0.188 0.189 0.191

STACK AREA 3.14 3.14 3.14

CARBON DIOXIDE 3.24 2.92 3.32

OXYGEN 14.21 14.76 14.27

NITROGEN 82.55 82.33 82.41

TEST DATA

Outlet

P039 Accutherm

Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet

1204 Massillon Road

Akron

OH

44306

Methods 1-4, 3A, 7E, 10 and 25A

Jim G, Brian L, Dylan G



4/15/2021

RUN #1 RUN #2 RUN #3

VM (std) 43.069 42.454 42.755

VW (std) 2.427 2.945 2.799

BWS 0.053 0.065 0.061

MD 29.087 29.057 29.103

MS 28.495 28.340 28.420

VS (ft/sec) 12.699 13.021 13.177

SCFH 50566.76 50006.76 49802.36

ACFM 2393.78 2454.40 2483.86

DCFM 842.78 833.45 830.04

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

TEST RESULTS

P039 Accutherm Outlet



RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (lbs/hr propane) 0.005 0.007 0.004

VOC (lbs/hr carbon) 0.004 0.006 0.004

NOX (lbs/hr) 0.150 0.143 0.143

CO (lbs/hr) 0.000 0.001 0.001

O2 % 14.214 14.756 14.268

CO2 % 3.238 2.916 3.324

RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.86 1.28 0.77

NOX (ppm) 24.73 24.35 24.20

CO (ppm) 0.01 0.09 0.19

O2 (%) 14.29 14.65 14.15

CO2 (%) 3.26 2.93 3.31

NOX CAL. CORR.

INITIAL ZERO 0.04 0.18 0.14

INITIAL UPSCALE 25.15 25.36 25.92

FINAL ZERO 0.18 0.14 0.13

FINAL UPSCALE 25.36 25.92 24.87

ACTUAL UPSCALE 25.30 25.3 25.3

NOX (ppm corrected) 24.77 24.02 24.10

CO CAL. CORR.

INITIAL ZERO 0.02 -0.13 -0.02

INITIAL UPSCALE 14.02 14.06 14.42

FINAL ZERO -0.13 -0.02 0

FINAL UPSCALE 14.06 14.42 14.4

ACTUAL UPSCALE 14.42 14.42 14.42

CO (ppm corrected) 0.07 0.17 0.20

O2 CAL CORR.

INITIAL ZERO 0.02 0.26 0.28

INITIAL UPSCALE 10.07 10.12 9.91

FINAL ZERO 0.26 0.28 0.24

FINAL UPSCALE 10.12 9.91 10.08

ACTUAL UPSCALE 10.00 10 10

O2 (% corrected) 14.21 14.76 14.27

CO2 CAL CORR.

INITIAL ZERO -0.04 0.03 0.01

INITIAL UPSCALE 9.79 9.8 9.64

FINAL ZERO 0.03 0.01 0.04

FINAL UPSCALE 9.80 9.64 9.62

ACTUAL UPSCALE 9.72 9.72 9.72

CO2 (% corrected) 3.24 2.92 3.32

4/15/2021
P039 Accutherm Outlet

P039 Accutherm Outlet

4/15/2021

TEST DATA

TEST RESULTS



Plant: Date :

Barometer (Pg) ID: 1

Ambient Temp Y 1.0004

ΔH 1.986

ΔH Set Point : 2.0

Run Time

Start: 60

Stop:

Cold Box #

11
Time

0 68 64.0 63 5

5 71 66.0 56 5

10 72 66.0 54 5

15 74 67.0 53 5

20 74 68.0 57 5

25 75 68.0 57 5

30 75 69.0 58 5

35 75 69.0 60 5

40 75 70.0 61 5

45 76 70.0 62 5

50 76 70.0 62 5

55 76 71.0 63 5

60

Vm

58.8 5.0

Leak Rate @ 9.0 " Hg = 0.000

Custom Stack Analysis, L.L.C.
Method 4

Meter Box

28.64

50

Meggitt Aircraft Braking Systems Corporation

13:45

4/15/2021

Time

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

14:45

Run #1

203.991

207.748

170.240

174.012

177.793

181.546

185.323

189.058

192.762

196.477

200.211

71

211.510

215.262

45.022

AVG:



Run Time

Start: 60

Stop:

Cold Box #

4
Time

0 73 70 59 6

5 74 71 52 6

10 75 72 52 6

15 75 71 52 6

20 77 71 53 6

25 76 71 55 6

30 76 72 57 6

35 77 70 56 6

40 77 72 58 6

45 77 72 57 6

50 77 72 57 6

55 77 75 58 6

60

Vm

55.5 6.0

Leak Rate @ 10.5 " Hg = 0.004

Time

15:27

16:27

230.576

234.243

Run #2

215.689

219.412

223.171

226.841

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

237.930

241.628

245.371

249.025

252.831

256.558

260.294

44.605

AVG: 74



Run Time

Start: 60

Stop:

Cold Box #

6

Time

0 74 72 58 5

5 76 73 53 5

10 77 73 53 5

15 78 73 54 5
20 78 73 58 5
25 78 74 58 5
30 78 74 57 5
35 79 74 57 5
40 79 74 58 5
45 79 74 56 5
50 79 75 53 5
55 80 75 54 5
60

Vm
55.8 5.0

Leak Rate @ 10.0 " Hg = 0.000

Time

17:04

18:04

Run #3

VAC

"Hg

264.046

267.823

271.548

275.332

286.626
290.390

Meter Volume Meter Temp Cond

Temp

279.127
282.879

AVG: 76

294.139
297.893

309.139
45.093

301.663
305.358



Appendix #2

Laboratory Data



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 812.6 563.0 537.8 968.5

Tare 726.3 610.3 536.6 957.2
Net 86.3 -47.3 1.2 0.0 0.0 0.0 11.3

Reagent H2O H2O

mLs 100.0 100.0

grams grams
200.0 40.2 Total = 51.5

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 677.5 755.0 626.3 1030.3

Tare 628.1 752.7 625.2 1020.6
Net 49.4 2.3 1.1 0.0 0.0 0.0 9.7

Reagent H2O H2O
mLs 100.0 100.0

grams grams
200.0 52.8 Total = 62.5

grams grams grams grams grams grams grams

Box ID 1 2 3 4 5 6 Drierite

Gross 792.8 655.7 488.4 969.2

Tare 750.5 650.4 487.0 958.8
Net 42.3 5.3 1.4 0.0 0.0 0.0 10.4

Reagent H2O H2O
mLs 100.0 100.0

grams grams

200.0 49.0 Total = 59.4Impinger Total =

Scale Serial # 1203240794

R
U

N
#

3

6

Intial Imp mL =

R
U

N
#

2

4

Intial Imp mL = Impinger Total =

R
U

N
#

1

11

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet Brian L

Moisture Weights Moisture

Impinger Total =Intial Imp mL =



Appendix #3

Calibration Data



































































Appendix #4

Monitoring Data



Meggitt Aircraft Braking Systems Corporation

P039 Accutherm Outlet O2 Gas Cal

High 20 20

Nox Gas Cal Mid 10 10.1

High 46.93 47.20 Zero 0 0.1

Mid 25.30 25.10

Zero 0.00 0.40 CO2 Gas Cal

High 20.04 20

NO2 Gas Cal Mid 9.72 9.8

49.50 48.70 Zero 0 0

VOC Gas CO Gas Cal

High 47.05 High 29.76 30

Mid 24.70 Mid 14.42 14.6

Low 13.70 Zero 0 0

Zero 0.00

CO2 O2 CO VOC NOx Time Stamp

-0.03 0.04 -0.01 0.14 25.15 4/15/2021 11:43:53 AM Nox Bias VOC Zero

-0.04 0.41 -0.02 0.57 25.12 4/15/2021 11:44:53 AM

-0.01 11.35 -0.02 2.22 22.73 4/15/2021 11:45:53 AM

0.02 15.53 0.04 44.22 12.51 4/15/2021 11:46:54 AM

-0.02 20.96 0.03 47.13 0.58 4/15/2021 11:47:54 AM

-0.03 20.91 -0.02 47.42 0.04 4/15/2021 11:48:55 AM VOC High

-0.03 20.91 0.00 46.91 0.04 4/15/2021 11:49:55 AM

-0.03 20.92 -0.01 46.96 0.04 4/15/2021 11:50:55 AM

-0.03 18.42 0.13 4.36 0.04 4/15/2021 11:51:56 AM

-0.04 0.75 6.99 0.33 0.04 4/15/2021 11:52:56 AM

-0.04 0.17 13.92 0.27 0.04 4/15/2021 11:53:57 AM

-0.04 0.02 14.02 0.24 0.04 4/15/2021 11:54:57 AM Co Bias CO2 O2 Zero

-0.04 0.02 13.97 0.23 0.04 4/15/2021 11:55:58 AM

-0.04 0.02 13.96 0.18 0.04 4/15/2021 11:56:58 AM

-0.03 4.09 13.93 4.77 0.04 4/15/2021 11:57:58 AM

-0.02 13.18 6.60 13.08 0.04 4/15/2021 11:58:59 AM

-0.04 20.81 0.26 13.19 0.04 4/15/2021 11:59:59 AM VOC Low

-0.03 20.93 0.10 10.59 0.04 4/15/2021 12:01:00 PM

-0.02 20.93 0.10 6.79 0.04 4/15/2021 12:02:00 PM

-0.01 20.97 0.10 24.55 0.04 4/15/2021 12:03:00 PM

-0.04 21.05 0.02 24.62 0.04 4/15/2021 12:04:01 PM VOC Bias CO Zero

-0.04 21.04 0.04 18.16 0.04 4/15/2021 12:05:01 PM

-0.02 20.99 0.00 1.89 0.04 4/15/2021 12:06:02 PM

0.13 20.72 0.01 2.44 0.04 4/15/2021 12:07:02 PM

8.34 11.94 -0.05 0.32 0.04 4/15/2021 12:08:03 PM

9.79 10.07 -0.20 0.25 0.04 4/15/2021 12:09:03 PM O2 CO2 Bias Nox Zero

9.80 10.09 -0.15 0.48 0.04 4/15/2021 12:10:03 PM

5.51 14.40 -0.23 0.65 0.04 4/15/2021 12:11:04 PM

0.38 20.91 -0.07 0.80 0.04 4/15/2021 12:12:04 PM

0.09 20.93 0.01 0.81 0.04 4/15/2021 12:13:05 PM

0.07 20.93 0.00 0.79 0.04 4/15/2021 12:14:05 PM

0.06 20.93 0.03 0.72 0.04 4/15/2021 12:15:05 PM

0.05 20.93 0.01 0.72 0.04 4/15/2021 12:16:06 PM

0.04 20.93 0.03 0.71 0.04 4/15/2021 12:17:06 PM

0.04 20.93 0.02 0.72 0.04 4/15/2021 12:18:07 PM

0.04 20.93 0.03 0.72 0.04 4/15/2021 12:19:07 PM

0.03 20.93 0.07 0.72 0.04 4/15/2021 12:20:08 PM

0.03 20.93 0.00 0.72 0.04 4/15/2021 12:21:08 PM

0.04 20.93 -0.01 0.68 0.04 4/15/2021 12:22:08 PM

0.04 20.93 0.01 0.71 0.04 4/15/2021 12:23:09 PM

0.04 20.93 -0.02 0.64 0.04 4/15/2021 12:24:09 PM

0.03 20.93 -0.04 0.61 0.04 4/15/2021 12:25:10 PM

0.04 20.93 0.02 0.65 0.04 4/15/2021 12:26:10 PM

0.04 20.93 0.00 0.66 0.04 4/15/2021 12:27:11 PM



0.04 20.93 -0.01 0.68 0.04 4/15/2021 12:28:11 PM

0.04 20.93 0.01 0.69 0.04 4/15/2021 12:29:11 PM

0.04 20.93 0.01 0.65 0.04 4/15/2021 12:30:12 PM

0.04 20.93 -0.01 0.67 0.04 4/15/2021 12:31:12 PM

0.04 20.93 0.06 0.71 0.04 4/15/2021 12:32:13 PM

0.04 20.93 0.01 0.71 0.04 4/15/2021 12:33:13 PM

0.04 20.93 0.01 0.71 0.04 4/15/2021 12:34:14 PM

0.05 20.93 0.04 0.71 0.04 4/15/2021 12:35:14 PM

0.05 20.93 0.02 0.68 0.04 4/15/2021 12:36:14 PM

0.04 20.93 -0.03 0.68 0.04 4/15/2021 12:37:15 PM

0.04 20.93 0.00 0.70 0.04 4/15/2021 12:38:15 PM

0.05 20.93 -0.01 0.70 0.04 4/15/2021 12:39:16 PM

0.05 20.94 -0.01 0.65 0.04 4/15/2021 12:40:16 PM

0.05 20.94 -0.02 0.64 0.04 4/15/2021 12:41:17 PM

0.05 20.94 -0.01 0.70 0.04 4/15/2021 12:42:17 PM

0.05 20.94 0.00 0.69 0.04 4/15/2021 12:43:17 PM

0.05 20.94 0.01 0.69 0.04 4/15/2021 12:44:18 PM

0.05 20.93 0.02 0.66 0.04 4/15/2021 12:45:18 PM

0.05 20.93 0.02 0.64 0.04 4/15/2021 12:46:19 PM

0.06 20.93 0.02 0.70 0.04 4/15/2021 12:47:19 PM

0.06 20.93 0.00 0.69 0.04 4/15/2021 12:48:19 PM

0.06 20.93 0.02 0.71 0.04 4/15/2021 12:49:20 PM

0.06 20.93 -0.02 0.71 0.05 4/15/2021 12:50:20 PM

0.06 20.93 0.01 0.72 0.04 4/15/2021 12:51:21 PM

0.06 20.93 0.01 0.70 0.05 4/15/2021 12:52:21 PM

0.06 20.93 0.00 0.69 0.06 4/15/2021 12:53:22 PM

0.06 20.93 -0.03 0.70 0.06 4/15/2021 12:54:22 PM

0.06 20.94 0.01 0.74 0.04 4/15/2021 12:55:22 PM

0.07 20.94 0.00 0.72 0.04 4/15/2021 12:56:23 PM

0.07 20.93 0.00 0.77 0.04 4/15/2021 12:57:23 PM

0.07 20.93 0.03 0.72 0.04 4/15/2021 12:58:24 PM

0.07 20.93 0.03 0.75 0.04 4/15/2021 12:59:24 PM

0.07 20.93 0.02 0.73 0.04 4/15/2021 1:00:25 PM

0.08 20.93 0.03 0.71 0.05 4/15/2021 1:01:25 PM

0.08 20.93 0.02 0.71 0.06 4/15/2021 1:02:25 PM

0.08 20.93 0.01 0.71 0.05 4/15/2021 1:03:26 PM

0.08 20.93 0.02 0.71 0.06 4/15/2021 1:04:26 PM

0.08 20.93 -0.02 0.73 0.05 4/15/2021 1:05:27 PM

0.08 20.93 0.02 0.72 0.06 4/15/2021 1:06:27 PM

0.08 20.93 0.00 0.70 0.06 4/15/2021 1:07:27 PM

0.08 20.93 -0.02 0.68 0.06 4/15/2021 1:08:28 PM

0.08 20.93 -0.02 0.72 0.04 4/15/2021 1:09:28 PM

0.09 20.93 -0.02 0.76 0.04 4/15/2021 1:10:29 PM

0.09 20.93 -0.02 0.75 0.04 4/15/2021 1:11:29 PM

0.09 20.93 -0.02 0.72 0.04 4/15/2021 1:12:30 PM

0.09 20.93 0.00 0.72 0.04 4/15/2021 1:13:30 PM

0.09 20.93 -0.02 0.73 0.04 4/15/2021 1:14:30 PM

0.09 20.93 -0.03 0.76 0.05 4/15/2021 1:15:31 PM

0.09 20.93 -0.01 0.74 0.05 4/15/2021 1:16:31 PM

0.09 20.93 0.02 0.74 0.04 4/15/2021 1:17:32 PM

0.09 20.93 -0.01 0.75 0.05 4/15/2021 1:18:32 PM

0.09 20.93 -0.01 0.69 0.05 4/15/2021 1:19:32 PM

0.10 20.93 0.00 0.72 0.04 4/15/2021 1:20:33 PM

0.09 20.93 -0.01 0.74 0.04 4/15/2021 1:21:33 PM

0.10 20.93 0.00 0.72 0.04 4/15/2021 1:22:34 PM

0.10 20.93 0.01 0.72 0.04 4/15/2021 1:23:34 PM

0.10 20.93 0.00 0.73 0.06 4/15/2021 1:24:35 PM

0.10 20.93 -0.02 0.74 0.05 4/15/2021 1:25:35 PM

0.10 20.93 0.00 0.77 0.06 4/15/2021 1:26:35 PM

0.11 20.93 -0.06 0.79 0.04 4/15/2021 1:27:36 PM

0.11 20.93 -0.03 0.80 0.04 4/15/2021 1:28:36 PM

0.11 20.93 -0.02 0.80 0.04 4/15/2021 1:29:37 PM

0.11 20.93 -0.05 0.77 0.04 4/15/2021 1:30:37 PM



0.11 20.93 -0.06 0.80 0.04 4/15/2021 1:31:38 PM

0.11 20.93 -0.05 0.81 0.04 4/15/2021 1:32:38 PM

0.11 20.93 -0.03 0.81 0.04 4/15/2021 1:33:38 PM

0.11 20.93 -0.05 0.80 0.04 4/15/2021 1:34:39 PM

0.11 20.93 -0.03 0.79 0.04 4/15/2021 1:35:39 PM

0.11 20.93 -0.04 0.76 0.04 4/15/2021 1:36:40 PM

0.10 20.94 -0.06 0.79 0.04 4/15/2021 1:37:40 PM

0.09 20.94 -0.10 0.76 0.04 4/15/2021 1:38:40 PM

0.11 20.93 -0.02 1.49 0.04 4/15/2021 1:39:41 PM

1.25 17.26 -0.04 1.54 13.12 4/15/2021 1:40:41 PM

2.80 15.06 0.60 1.18 22.64 4/15/2021 1:41:42 PM

2.94 14.85 0.62 0.96 23.14 4/15/2021 1:42:42 PM

3.32 14.31 0.42 0.88 24.48 4/15/2021 1:43:43 PM

3.50 14.05 0.53 0.82 25.35 4/15/2021 1:44:43 PM

3.52 14.03 0.34 0.82 25.65 4/15/2021 1:45:43 PM Start Run 1

3.49 14.08 0.19 0.82 25.44 4/15/2021 1:46:44 PM

3.51 14.06 0.07 0.82 25.33 4/15/2021 1:47:44 PM

3.57 13.99 0.13 0.82 25.47 4/15/2021 1:48:45 PM

3.54 14.04 0.09 0.81 25.24 4/15/2021 1:49:45 PM

3.54 14.04 0.09 0.82 25.26 4/15/2021 1:50:46 PM

3.55 14.02 0.06 0.82 25.32 4/15/2021 1:51:46 PM

3.57 13.98 0.05 0.82 25.47 4/15/2021 1:52:46 PM

3.56 14.00 0.09 0.82 25.46 4/15/2021 1:53:47 PM

3.53 14.03 0.04 0.82 25.34 4/15/2021 1:54:47 PM

3.54 14.03 0.08 0.82 25.25 4/15/2021 1:55:48 PM

3.56 14.00 0.05 0.82 25.42 4/15/2021 1:56:48 PM

3.57 14.00 0.04 0.82 25.43 4/15/2021 1:57:48 PM

3.55 14.02 0.05 0.82 25.20 4/15/2021 1:58:49 PM

3.52 14.07 0.04 0.82 25.21 4/15/2021 1:59:49 PM

3.55 14.03 -0.01 0.82 25.28 4/15/2021 2:00:50 PM

3.48 14.13 0.02 0.82 25.04 4/15/2021 2:01:50 PM

3.54 14.03 0.01 0.82 25.21 4/15/2021 2:02:51 PM

3.52 14.05 0.07 0.82 25.37 4/15/2021 2:03:51 PM

3.53 14.03 0.07 0.82 25.29 4/15/2021 2:04:51 PM

3.56 13.99 0.04 0.82 25.37 4/15/2021 2:05:52 PM

3.53 14.06 0.05 0.82 25.44 4/15/2021 2:06:52 PM

3.55 14.02 0.05 0.82 25.39 4/15/2021 2:07:53 PM

3.42 14.07 0.04 0.82 25.23 4/15/2021 2:08:53 PM

3.49 14.06 0.02 0.80 25.15 4/15/2021 2:09:54 PM

3.49 14.06 0.02 0.82 25.07 4/15/2021 2:10:54 PM

3.45 14.07 0.02 0.82 25.08 4/15/2021 2:11:54 PM

3.20 14.32 0.00 0.83 24.76 4/15/2021 2:12:55 PM

3.03 14.53 -0.06 0.82 24.25 4/15/2021 2:13:55 PM

2.91 14.56 -0.02 0.84 23.96 4/15/2021 2:14:56 PM

2.87 14.69 -0.05 0.85 23.85 4/15/2021 2:15:56 PM

2.74 14.82 -0.03 0.87 23.30 4/15/2021 2:16:56 PM

2.61 14.89 -0.04 0.84 23.18 4/15/2021 2:17:57 PM

2.62 14.84 -0.05 0.85 23.15 4/15/2021 2:18:57 PM

2.86 14.69 -0.04 0.82 23.27 4/15/2021 2:19:58 PM

2.97 14.50 -0.03 0.82 23.91 4/15/2021 2:20:58 PM

2.95 14.46 -0.05 0.82 24.09 4/15/2021 2:21:59 PM

2.94 14.45 -0.02 0.82 24.11 4/15/2021 2:22:59 PM

3.05 14.49 -0.05 0.81 24.15 4/15/2021 2:23:59 PM

3.07 14.50 -0.04 0.79 23.90 4/15/2021 2:25:00 PM

3.48 14.12 -0.12 0.78 25.37 4/15/2021 2:26:00 PM

3.28 14.25 -0.05 0.80 25.13 4/15/2021 2:27:01 PM

3.23 14.39 -0.09 0.82 24.54 4/15/2021 2:28:01 PM

3.04 14.53 -0.06 0.78 24.27 4/15/2021 2:29:02 PM

3.06 14.55 -0.08 0.79 23.98 4/15/2021 2:30:02 PM

3.05 14.49 -0.05 0.79 23.98 4/15/2021 2:31:03 PM

3.03 14.56 -0.05 0.81 24.12 4/15/2021 2:32:03 PM

3.05 14.60 -0.08 0.80 23.76 4/15/2021 2:33:03 PM



3.07 14.57 -0.05 0.80 23.91 4/15/2021 2:34:04 PM

3.07 14.52 -0.06 0.78 23.90 4/15/2021 2:35:04 PM

2.74 14.82 -0.06 1.32 23.84 4/15/2021 2:36:05 PM

3.05 14.49 -0.05 0.76 23.85 4/15/2021 2:37:05 PM

3.38 14.18 -0.11 0.81 24.60 4/15/2021 2:38:06 PM

3.24 14.33 -0.08 0.80 25.24 4/15/2021 2:39:06 PM

3.14 14.35 -0.05 0.77 25.15 4/15/2021 2:40:06 PM

3.14 14.34 -0.06 0.67 25.13 4/15/2021 2:41:07 PM

3.05 14.47 -0.09 0.70 25.16 4/15/2021 2:42:07 PM

3.07 14.47 0.05 0.66 24.79 4/15/2021 2:43:07 PM

3.32 14.21 0.23 0.67 25.18 4/15/2021 2:44:08 PM

3.28 14.30 0.05 0.67 24.76 4/15/2021 2:45:08 PM Stop Run 1

3.26 14.29 0.01 0.81 24.73 Avg

3.25 14.35 0.00 0.63 24.58 4/15/2021 2:46:09 PM

3.21 14.30 -0.02 0.62 24.62 4/15/2021 2:47:09 PM

3.23 14.34 -0.02 0.92 24.64 4/15/2021 2:48:10 PM

1.29 16.64 -0.08 0.65 22.90 4/15/2021 2:49:10 PM

0.05 20.93 -0.12 0.68 13.62 4/15/2021 2:50:10 PM

0.05 20.94 -0.09 0.74 0.15 4/15/2021 2:51:11 PM

0.85 17.70 -0.08 0.80 0.18 4/15/2021 2:52:11 PM

9.49 10.39 -0.20 0.72 0.35 4/15/2021 2:53:12 PM

9.80 10.12 -0.31 0.67 0.18 4/15/2021 2:54:12 PM O2 CO2 Bias Nox Zero

9.76 10.14 -0.31 0.67 0.13 4/15/2021 2:55:13 PM

8.85 10.87 -0.32 0.98 0.14 4/15/2021 2:56:13 PM

0.10 5.50 1.29 0.80 0.13 4/15/2021 2:57:13 PM

0.04 0.44 13.98 0.73 0.12 4/15/2021 2:58:14 PM

0.03 0.26 14.06 0.72 0.13 4/15/2021 2:59:14 PM Co Bias CO2 O2 Zero

0.03 0.26 14.12 0.88 0.13 4/15/2021 3:00:15 PM

0.02 9.54 12.06 15.26 0.13 4/15/2021 3:01:15 PM

0.04 19.83 1.79 23.83 0.14 4/15/2021 3:02:16 PM

0.05 20.93 -0.10 24.08 0.14 4/15/2021 3:03:16 PM

0.05 20.94 -0.13 24.17 0.14 4/15/2021 3:04:16 PM VOC Bias CO Zero

0.04 20.94 -0.11 20.11 0.14 4/15/2021 3:05:17 PM

0.05 13.11 -0.13 0.92 12.95 4/15/2021 3:06:17 PM

0.05 0.46 -0.14 0.81 23.29 4/15/2021 3:07:18 PM

0.05 0.30 -0.14 0.81 25.42 4/15/2021 3:08:18 PM

0.04 0.30 -0.19 0.80 25.36 4/15/2021 3:09:18 PM Nox Bias VOC Zero

0.05 1.30 -0.16 1.06 25.18 4/15/2021 3:10:19 PM

0.05 11.67 -0.16 0.80 22.94 4/15/2021 3:11:19 PM

0.05 20.72 -0.06 0.73 12.62 4/15/2021 3:12:20 PM

0.05 20.92 -0.03 0.81 0.13 4/15/2021 3:13:20 PM

0.05 20.92 -0.06 0.81 0.13 4/15/2021 3:14:21 PM

0.05 20.92 -0.08 0.81 0.13 4/15/2021 3:15:21 PM

0.05 20.92 -0.05 0.81 0.13 4/15/2021 3:16:21 PM

0.05 20.92 -0.05 0.80 0.13 4/15/2021 3:17:22 PM

0.05 20.92 -0.03 0.81 0.13 4/15/2021 3:18:22 PM

0.05 20.92 -0.08 0.81 0.13 4/15/2021 3:19:23 PM

0.05 20.92 -0.09 0.81 0.13 4/15/2021 3:20:23 PM

0.05 20.92 -0.05 0.82 0.13 4/15/2021 3:21:23 PM

0.05 20.92 -0.06 0.81 0.13 4/15/2021 3:22:24 PM

0.05 20.91 -0.05 1.10 0.13 4/15/2021 3:23:24 PM

2.55 14.96 0.07 0.89 17.86 4/15/2021 3:24:25 PM

3.15 14.38 0.40 0.71 23.84 4/15/2021 3:25:25 PM

3.63 13.89 0.39 0.70 25.15 4/15/2021 3:26:26 PM

3.48 13.97 0.35 0.63 25.13 4/15/2021 3:27:26 PM Start Run 2

3.52 13.96 0.26 0.63 24.87 4/15/2021 3:28:27 PM

3.45 14.00 0.23 0.63 24.72 4/15/2021 3:29:27 PM

3.65 14.06 0.20 0.63 24.54 4/15/2021 3:30:27 PM

3.47 14.11 0.17 0.64 24.34 4/15/2021 3:31:28 PM

3.40 14.17 0.20 0.66 24.24 4/15/2021 3:32:28 PM

3.30 14.27 0.17 0.64 24.03 4/15/2021 3:33:29 PM



3.33 14.16 0.17 0.64 24.07 4/15/2021 3:34:29 PM

3.30 14.24 0.18 0.67 24.25 4/15/2021 3:35:29 PM

3.35 14.22 0.19 0.65 23.97 4/15/2021 3:36:30 PM

3.36 14.18 0.18 0.66 24.31 4/15/2021 3:37:30 PM

3.32 14.16 0.20 0.65 24.29 4/15/2021 3:38:31 PM

3.33 14.17 0.17 0.67 24.37 4/15/2021 3:39:31 PM

3.25 14.27 0.15 0.72 24.20 4/15/2021 3:40:32 PM

3.21 14.37 0.17 0.74 23.93 4/15/2021 3:41:32 PM

3.09 14.53 0.17 0.74 23.45 4/15/2021 3:42:32 PM

3.05 14.49 0.19 0.78 23.44 4/15/2021 3:43:33 PM

2.83 14.74 0.14 0.81 23.16 4/15/2021 3:44:33 PM

2.62 14.90 0.15 0.83 22.67 4/15/2021 3:45:34 PM

2.52 15.03 0.14 0.89 23.34 4/15/2021 3:46:34 PM

3.03 14.42 0.14 0.94 23.74 4/15/2021 3:47:34 PM

3.07 14.43 0.12 0.99 24.04 4/15/2021 3:48:35 PM

2.87 14.67 0.11 1.02 24.10 4/15/2021 3:49:35 PM

3.05 14.95 0.09 1.07 24.29 4/15/2021 3:50:36 PM

3.48 15.08 0.08 1.06 23.71 4/15/2021 3:51:36 PM

3.48 15.09 0.05 1.14 23.83 4/15/2021 3:52:37 PM

3.05 14.51 0.08 1.18 24.28 4/15/2021 3:53:37 PM

2.90 14.69 0.09 1.26 24.63 4/15/2021 3:54:37 PM

2.48 15.02 0.03 1.25 24.89 4/15/2021 3:55:38 PM

3.50 14.92 0.02 1.25 24.68 4/15/2021 3:56:38 PM

2.48 14.99 0.07 1.32 24.84 4/15/2021 3:57:39 PM

3.21 14.32 0.05 1.35 24.26 4/15/2021 3:58:39 PM

3.03 14.46 0.04 1.34 24.57 4/15/2021 3:59:39 PM

3.11 14.41 0.05 1.29 24.65 4/15/2021 4:00:40 PM

3.33 14.12 0.04 1.32 25.06 4/15/2021 4:01:40 PM

3.02 14.47 0.04 1.39 24.89 4/15/2021 4:02:41 PM

2.97 14.68 0.02 1.41 25.07 4/15/2021 4:03:41 PM

2.97 14.68 0.01 1.44 24.82 4/15/2021 4:04:42 PM

2.85 14.77 0.04 1.49 24.90 4/15/2021 4:05:42 PM

2.66 14.82 0.06 1.43 24.46 4/15/2021 4:06:43 PM

2.73 14.78 0.09 1.53 24.71 4/15/2021 4:07:43 PM

2.54 15.04 0.07 1.53 25.24 4/15/2021 4:08:43 PM

2.53 15.03 0.06 1.56 25.09 4/15/2021 4:09:44 PM

2.42 15.10 0.02 1.57 24.95 4/15/2021 4:10:44 PM

2.38 15.17 0.01 1.53 24.64 4/15/2021 4:11:45 PM

2.33 15.09 0.02 1.57 24.95 4/15/2021 4:12:45 PM

2.23 15.29 0.02 1.62 24.67 4/15/2021 4:13:45 PM

2.11 15.41 0.03 1.57 24.14 4/15/2021 4:14:46 PM

2.27 15.25 0.02 1.61 24.48 4/15/2021 4:15:46 PM

2.51 15.14 0.02 1.60 24.26 4/15/2021 4:16:47 PM

2.51 14.94 -0.02 1.61 24.24 4/15/2021 4:17:47 PM

2.60 14.84 -0.02 1.62 24.13 4/15/2021 4:18:48 PM

2.71 14.84 0.01 1.62 24.09 4/15/2021 4:19:48 PM

2.62 14.84 0.00 1.65 24.19 4/15/2021 4:20:48 PM

2.62 14.85 0.00 1.73 24.22 4/15/2021 4:21:49 PM

2.82 14.66 0.00 1.78 24.61 4/15/2021 4:22:49 PM

2.64 14.84 0.01 1.78 24.20 4/15/2021 4:23:50 PM

2.73 14.79 0.00 1.79 24.13 4/15/2021 4:24:50 PM

2.71 14.78 0.01 1.76 24.03 4/15/2021 4:25:51 PM

2.73 14.76 0.04 1.81 24.29 4/15/2021 4:26:51 PM

2.52 14.95 -0.01 1.79 24.86 4/15/2021 4:27:51 PM Stop Run 2

2.93 14.65 0.09 1.20 24.35 Avg

2.54 14.93 0.01 1.79 24.79 4/15/2021 4:28:52 PM

2.57 14.89 0.01 1.80 24.78 4/15/2021 4:29:52 PM

2.60 14.88 0.00 1.79 24.93 4/15/2021 4:30:53 PM

2.64 14.83 0.00 1.77 24.96 4/15/2021 4:31:53 PM

2.84 14.74 0.01 1.78 24.22 4/15/2021 4:32:53 PM

2.75 14.79 0.02 1.81 24.26 4/15/2021 4:33:54 PM

1.05 18.93 -0.02 9.26 12.87 4/15/2021 4:34:54 PM



0.03 20.92 0.01 24.74 0.46 4/15/2021 4:35:55 PM

0.02 20.93 -0.02 24.73 0.13 4/15/2021 4:36:55 PM VOC Bias CO Zero

0.01 20.93 -0.06 20.93 0.13 4/15/2021 4:37:56 PM

0.01 14.60 0.23 0.67 0.13 4/15/2021 4:38:56 PM

0.01 1.44 6.43 0.63 0.13 4/15/2021 4:39:56 PM

0.01 0.27 14.41 0.59 0.13 4/15/2021 4:40:57 PM

0.01 0.28 14.42 0.53 0.14 4/15/2021 4:41:57 PM Co Bias CO2 O2 Zero

0.00 0.31 14.23 0.61 0.14 4/15/2021 4:42:58 PM

0.86 7.00 11.15 0.46 0.14 4/15/2021 4:43:58 PM

9.02 9.90 0.23 0.44 0.14 4/15/2021 4:44:58 PM

9.64 9.91 -0.44 0.43 0.14 4/15/2021 4:45:59 PM O2 CO2 Bias Nox Zero

9.63 9.91 -0.44 0.42 0.15 4/15/2021 4:46:59 PM

9.22 9.23 -0.45 0.72 1.06 4/15/2021 4:48:00 PM

1.40 1.98 -0.37 0.54 21.83 4/15/2021 4:49:00 PM

0.05 0.22 -0.20 0.52 25.86 4/15/2021 4:50:01 PM

0.05 0.21 -0.22 0.50 25.92 4/15/2021 4:51:01 PM Nox Bias VOC Zero

0.05 0.34 -0.18 0.79 25.79 4/15/2021 4:52:01 PM

0.05 12.28 -0.17 0.85 22.64 4/15/2021 4:53:02 PM

0.05 20.72 -0.09 0.84 1.52 4/15/2021 4:54:02 PM

0.05 20.92 -0.14 0.81 0.13 4/15/2021 4:55:03 PM

0.05 20.92 -0.09 0.81 0.13 4/15/2021 4:56:03 PM

0.05 20.92 -0.08 0.81 0.13 4/15/2021 4:57:03 PM

0.05 20.92 -0.05 0.81 0.13 4/15/2021 4:58:04 PM

0.05 20.92 -0.12 0.79 0.13 4/15/2021 4:59:04 PM

1.22 17.50 -0.04 0.85 1.59 4/15/2021 5:00:05 PM

3.74 13.81 0.57 0.82 23.73 4/15/2021 5:01:05 PM

3.75 13.71 2.68 0.79 26.16 4/15/2021 5:02:06 PM

3.75 13.76 3.44 0.72 26.14 4/15/2021 5:03:06 PM

3.81 13.71 2.30 0.72 25.90 4/15/2021 5:04:07 PM Start Run 3

3.80 13.74 1.41 0.72 25.76 4/15/2021 5:05:07 PM

3.80 13.72 0.96 0.72 25.67 4/15/2021 5:06:07 PM

3.80 13.72 0.69 0.71 25.35 4/15/2021 5:07:08 PM

3.81 13.71 0.53 0.71 25.32 4/15/2021 5:08:08 PM

3.79 13.72 0.54 0.71 25.20 4/15/2021 5:09:09 PM

3.77 13.72 0.42 0.69 25.10 4/15/2021 5:10:09 PM

3.77 13.73 0.38 0.68 24.96 4/15/2021 5:11:10 PM

3.80 13.72 0.29 0.72 24.85 4/15/2021 5:12:10 PM

3.80 13.72 0.31 0.70 24.89 4/15/2021 5:13:10 PM

3.75 13.70 0.25 0.71 24.81 4/15/2021 5:14:11 PM

3.79 13.70 0.25 0.71 24.92 4/15/2021 5:15:11 PM

3.85 13.68 0.22 0.71 24.77 4/15/2021 5:16:11 PM

3.78 13.73 0.25 0.71 24.86 4/15/2021 5:17:12 PM

3.77 13.72 0.25 0.71 24.73 4/15/2021 5:18:12 PM

3.78 13.72 0.17 0.72 24.90 4/15/2021 5:19:13 PM

3.84 13.68 0.15 0.72 24.92 4/15/2021 5:20:13 PM

3.80 13.73 0.17 0.71 24.86 4/15/2021 5:21:14 PM

3.80 13.75 0.15 0.71 24.76 4/15/2021 5:22:14 PM

3.73 13.75 0.16 0.69 24.73 4/15/2021 5:23:15 PM

3.65 13.75 0.14 0.72 24.71 4/15/2021 5:24:15 PM

3.62 13.77 0.15 0.71 24.86 4/15/2021 5:25:15 PM

3.63 13.81 0.12 0.70 24.81 4/15/2021 5:26:16 PM

3.50 13.84 0.15 0.72 24.82 4/15/2021 5:27:16 PM

3.50 13.85 0.13 0.72 24.73 4/15/2021 5:28:17 PM

3.61 13.84 0.10 0.70 24.80 4/15/2021 5:29:17 PM

3.49 13.85 0.12 0.67 24.80 4/15/2021 5:30:18 PM

3.57 13.92 0.05 0.67 24.75 4/15/2021 5:31:18 PM

3.54 13.87 0.05 0.69 24.70 4/15/2021 5:32:18 PM

3.51 13.96 0.11 0.70 24.73 4/15/2021 5:33:19 PM

3.53 13.93 0.07 0.68 24.63 4/15/2021 5:34:19 PM

3.53 13.92 0.12 0.68 24.76 4/15/2021 5:35:20 PM

3.51 13.99 0.11 0.67 24.55 4/15/2021 5:36:20 PM

3.52 13.94 0.09 0.71 24.66 4/15/2021 5:37:20 PM



3.44 13.96 0.08 0.67 24.70 4/15/2021 5:38:21 PM

3.52 14.00 0.08 0.69 24.59 4/15/2021 5:39:21 PM

3.40 14.03 0.09 0.65 24.55 4/15/2021 5:40:22 PM

3.42 14.04 0.04 0.65 24.43 4/15/2021 5:41:22 PM

3.41 14.07 0.05 0.67 24.53 4/15/2021 5:42:22 PM

3.40 14.17 0.01 0.69 24.34 4/15/2021 5:43:23 PM

3.29 14.21 0.04 0.71 24.20 4/15/2021 5:44:23 PM

3.03 14.40 0.02 0.70 23.84 4/15/2021 5:45:24 PM

3.15 14.40 0.00 0.71 23.86 4/15/2021 5:46:24 PM

2.87 14.57 -0.02 0.71 23.38 4/15/2021 5:47:25 PM

2.83 14.59 -0.03 0.72 23.39 4/15/2021 5:48:25 PM

2.81 14.60 -0.02 0.73 23.25 4/15/2021 5:49:25 PM

2.82 14.63 -0.03 0.72 23.15 4/15/2021 5:50:26 PM

2.71 14.75 -0.01 0.68 23.17 4/15/2021 5:51:26 PM

2.83 14.60 0.00 0.74 22.97 4/15/2021 5:52:27 PM

2.60 14.82 -0.03 0.76 23.03 4/15/2021 5:53:27 PM

2.59 14.82 -0.04 0.74 22.63 4/15/2021 5:54:28 PM

2.53 14.81 -0.03 0.76 22.87 4/15/2021 5:55:28 PM

2.55 14.86 -0.03 0.79 22.69 4/15/2021 5:56:28 PM

2.55 14.89 -0.04 0.77 22.45 4/15/2021 5:57:29 PM

2.55 14.90 0.00 0.77 22.83 4/15/2021 5:58:29 PM

2.53 14.81 -0.03 0.77 22.54 4/15/2021 5:59:30 PM

2.57 14.78 0.00 0.82 22.99 4/15/2021 6:00:30 PM

2.43 14.99 -0.03 0.81 22.45 4/15/2021 6:01:31 PM

2.46 15.02 -0.01 0.87 22.55 4/15/2021 6:02:31 PM

2.11 15.43 -0.03 0.88 21.67 4/15/2021 6:03:32 PM

2.09 15.35 -0.02 0.83 21.34 4/15/2021 6:04:32 PM Stop Run 3

3.31 14.15 0.19 0.72 24.20 Avg

2.31 15.03 -0.02 0.84 21.85 4/15/2021 6:05:32 PM

2.15 15.29 -0.03 0.89 22.32 4/15/2021 6:06:33 PM

1.89 15.58 -0.06 1.10 21.16 4/15/2021 6:07:33 PM

0.87 16.90 -0.05 2.02 20.38 4/15/2021 6:08:34 PM

0.05 20.81 -0.05 1.99 1.13 4/15/2021 6:09:34 PM

0.05 17.69 -0.09 1.07 0.36 4/15/2021 6:10:34 PM

0.05 5.50 -0.11 0.81 8.81 4/15/2021 6:11:35 PM

0.05 0.53 -0.10 0.81 24.51 4/15/2021 6:12:35 PM

0.05 0.35 -0.10 0.81 24.92 4/15/2021 6:13:36 PM

0.05 0.28 -0.10 0.74 24.87 4/15/2021 6:14:36 PM Nox Bias VOC Zero

0.05 0.21 -0.10 0.92 24.91 4/15/2021 6:15:37 PM

0.05 6.85 -0.09 0.63 24.03 4/15/2021 6:16:37 PM

1.22 10.27 -0.15 0.63 14.15 4/15/2021 6:17:37 PM

9.61 10.15 -0.31 0.63 0.22 4/15/2021 6:18:38 PM

9.62 10.14 -0.25 0.63 0.20 4/15/2021 6:19:38 PM

9.62 10.08 -0.29 0.63 0.13 4/15/2021 6:20:38 PM O2 CO2 Bias Nox Zero

9.62 10.07 -0.24 0.70 0.13 4/15/2021 6:21:39 PM

8.48 10.75 0.16 1.69 0.15 4/15/2021 6:22:39 PM

0.05 19.55 0.60 24.83 0.15 4/15/2021 6:23:40 PM

0.05 20.92 0.00 24.87 0.13 4/15/2021 6:24:40 PM

0.05 20.92 0.00 24.92 0.13 4/15/2021 6:25:41 PM VOC Bias CO Zero

0.05 20.92 0.09 24.91 0.19 4/15/2021 6:26:41 PM

0.05 20.93 0.10 24.86 0.17 4/15/2021 6:27:42 PM

0.05 11.73 6.06 1.87 0.13 4/15/2021 6:28:42 PM

0.04 0.45 14.40 0.97 0.13 4/15/2021 6:29:42 PM

0.04 0.24 14.40 0.90 0.14 4/15/2021 6:30:43 PM Co Bias CO2 O2 Zero

0.05 0.24 14.40 0.90 0.14 4/15/2021 6:31:43 PM

0.04 0.23 14.40 0.91 0.14 4/15/2021 6:32:44 PM

0.04 8.46 6.02 0.93 0.14 4/15/2021 6:33:44 PM

0.04 20.17 0.02 0.92 0.14 4/15/2021 6:34:45 PM

0.04 20.92 0.00 0.91 0.14 4/15/2021 6:35:45 PM

0.04 20.92 -0.05 0.90 0.14 4/15/2021 6:36:45 PM
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Public Notice 
Ohio Environmental Protection Agency 

Draft State Implementation Plan 
VOC Reasonably Available Control Technology (RACT)  

for Meggitt Aircraft Braking Systems Corp. (Facility ID1677010999) 
 

Summit County 
 
Notice is hereby given that the Director of the Ohio Environmental Protection Agency, (Ohio 
EPA) is submitting to the United States Environmental Protection Agency (U.S. EPA) 
Reasonably Available Control Technology (RACT) for Meggitt Aircraft Braking Systems Corp, 
LLC (Facility ID 1677010999) for approval into Ohio’s state implementation plan (SIP) for the 
2015 ozone National Ambient Air Quality Standard (NAAQS).   

On March 17, 2025, Ohio submitted a revision to Ohio’s SIP to address RACT requirements for 
the 2015 8-hour ozone NAAQS. As noted in this submittal, Ohio Administrative Code (OAC) 
rule 3745-21-11(B) requires facilities that have the potential to emit of fifty tons per year or 
more, but less than one hundred tons per year of volatile organic compounds (VOC) and are 
located in nonattainment counties to submit a RACT study for sources not controlled by 
Ohio’s Control Technique Guideline (CTG) regulations in OAC Chapter 3745-21 or by 
categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-21-16, 3745-21-21 and 
3745-21-25. 

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp 
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland 
2015 ozone maintenance area and has no prior existing source-specific RACT established in 
OAC rule 3745-21-09.  

The updated RACT Study was submitted per OAC rule 3745-21-11(B). Ohio has determined 
that the updated RACT study, along with supplemental information submitted subsequently, 
is sufficient to justify the continued use of the existing thermal oxidizer with an overall control 
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as 
RACT for the carbon furnaces under the 2015 ozone standard.  

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking 
Systems Corp into Ohio’s SIP. 

Ohio EPA is seeking public comment to satisfy U.S. EPA requirements for public involvement 
in SIP related activities in accordance with 40 CFR 51.102.  



The public comment period will run until October 12, 2026.  Written comments should be 
submitted at: https://ohioepa.commentinput.com - Search by entering the permit # 
(P0129464 for Meggitt Aircraft Braking Systems Corp) in the "Search Projects" search box.  

A public hearing on this action may be requested by contacting Kathryn Jobe at 614-728-0671 
or kathryn.jobe@epa.ohio.gov no later than 30 days from the draft public notice. If a public 
hearing is requested, a new notification will be published to identify the time and location of 
the public hearing. The public hearing will be held at least 30 days after the date of the new 
notification.  

All interested persons are entitled to comment on these changes. All comments submitted to 
the above address by the close of business 30 days from when the draft public notice is issued 
will be considered by Ohio EPA prior to final action on this action. Written statements 
submitted after this time period may be considered as time and circumstances permit but 
will not be part of the official record.  

Questions or comments about this document should be directed to Kathryn Jobe at 614-728-
0671 or kathryn.jobe@epa.ohio.gov. 

 

mailto:kathryn.jobe@epa.ohio.gov
mailto:kathryn.jobe@epa.ohio.gov


 

 

 
 50 W. Town Street 

Suite 700 
Columbus, Ohio 43215 U.S.A. 

 614 | 644 3020 
epa.ohio.gov 

    
 The State of Ohio is an Equal Opportunity Employer and Provider of ADA Services 

 

DATE 
 
Ms. Anne Vogel 
Regional Administrator 
U.S. EPA, Region 5 
77 West Jackson Blvd.  
Chicago, Illinois 60604 

Re: Revision to Ohio’s Reasonably Available Control Technology (RACT) State Implementation 
Plan for the 2015 Ozone National Ambient Air Quality Standards – Source-Specific Volatile 
Organic Compound (VOC) RACT for Meggitt Aircraft Braking Systems Corp.  (Facility ID 
1677010999) 

Dear Administrator Vogel: 

On March 17, 2025, Ohio submitted a revision to Ohio’s State Implementation Plan (SIP) to address 
Reasonably Available Control Technology (RACT) requirements for the 2015 8-hour ozone National 
Ambient Air Quality Standards (NAAQS) for areas classified as serious. As noted in this submittal, 
Ohio EPA adopted requirements in Ohio Administrative Code (OAC) rule 3745-21-11 for facilities in 
the nonattainment areas that emit fifty tons per year or more, but less than one hundred tons per 
year of volatile organic compounds (VOC) from sources not controlled by Ohio’s CTG regulations in 
OAC Chapter 3745-21 or by categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-
21-16, 3745-21-21 and 3745-21-25 to submit an updated RACT study within one year of the effective 
date of the rule. Upon review of the RACT study, Ohio EPA evaluated if the RACT proposed by the 
facility is appropriate to satisfy RACT requirements under the 2015 ozone standard. 

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp. 
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland 2015 
ozone maintenance area and has no prior existing source-specific RACT established in OAC rule 
3745-21-09. 

The updated VOC RACT Study was submitted per OAC rule 3745-21-11. Ohio has determined that 
the updated RACT study, along with supplemental information submitted subsequently, is 
sufficient to justify the continued use of the existing thermal oxidizer with an overall control 
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as RACT 
for the carbon furnaces under the 2015 ozone standard. The RACT study is provided in Appendix A, 
and the permit that incorporated RACT is provided as Appendix B. Within the permit, we have 



 
 
 
highlighted the terms and conditions associated with RACT and request only those provisions are 
subject to this SIP revision request. Appendix C provides the permit strategy write-up for the 
permit. 

Ohio held a public comment period on Ohio’s RACT determination from September 10 to October 
12, 2026. Appendix D contains the public notice. [Ohio’s response to comments received during 
the public comment period is in Appendix E/No comments were received during the public 
comment period]. 

This SIP does not include the relaxation of any existing requirements and therefore will not 
interfere with the attainment or maintenance of the NAAQS in accordance with section 110(l) of the 
CAA.  

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking Systems 
Corp.  into Ohio’s SIP. 

Ohio EPA is submitting this SIP via U.S. EPA’s State Planning Electronic Collaboration System 
(SPeCS). If you have questions, please contact Jennifer Van Vlerah in our Division of Air Pollution 
Control at (614) 644-3696.  

 

Sincerely,  

 

 

John Logue 
Director 

 

Cc: Bob Hodanbosi, Chief, Division of Air Pollution Control, Ohio EPA 

Enclosures 
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oxidizer associated with P039. Process exhaust gases from the carbonization furnaces are ducted directly to 
the thermal oxidizers, where VOCs and other combustibles are destroyed through high‑temperature 
oxidation prior to atmospheric release.  
 
The thermal oxidizers are regulated through Permit-to-Install and Operate (PTIO) P0129464, which contains 
enforceable operating parameters, including continuous monitoring and recordkeeping, to maintain 
minimum combustion temperatures. Additionally, the PTIO requires stack testing to demonstrate compliance 
with the allowable mass emission rates for VOC, organic hazardous air pollutants (HAPs), and organic 
material (OM). Appendix C provides a copy of the most recent stack test as required by OAC 3745-21-
11(B)(7)(h). 
 
A top‑down RACT analysis was not performed for the carbon furnaces because the units are already 
equipped with thermal oxidizers that represent the highest level of reasonably available VOC control 
technology for this source category. Exhaust gases from the carbon furnaces are routed to thermal oxidizers 
designed and operated to achieve a VOC destruction efficiency of 99%.  
 
Capture efficiency is estimated to exceed 99% because furnace exhaust is conveyed through a dedicated 
closed-duct system directly to a thermal oxidizer, and the furnaces are maintained under vacuum 
throughout the carbonization process. The integrity of the exhaust ductwork is critical because the 
introduction of oxygen into a furnace during carbonization could create a significant safety hazard, including 
the potential for fire or other upset conditions.  
 
Thermal oxidation is widely recognized as the most effective and commonly implemented control technology 
for high‑temperature, continuous industrial furnace exhaust streams containing VOCs. The installed thermal 
oxidizers provide near‑complete oxidation of organic compounds and represents the upper bound of feasible 
VOC control performance for this type of process. Alternative control technology evaluated under a 
traditional top‑down analysis (i.e., carbon adsorption, catalytic incinerator, condenser, scrubber, or 
alternative combustion‑based controls) would not provide a materially higher level of control than the 
existing 99% destruction efficiency, nor would they be technically practicable for the furnace exhaust 
conditions. 
 
Because the unit already achieves VOC emission reductions consistent with the most stringent level of 
control that is reasonably available, there are no technically feasible or economically reasonable control 
options that would result in a meaningful incremental reduction in VOC emissions beyond the existing 
configuration. Therefore, a top‑down RACT analysis would not identify any additional RACT‑level controls 
and would not materially inform the determination of RACT for this emission unit. 
 
Accordingly, the existing carbon furnaces equipped with thermal oxidizers with a destruction efficiency of 
99% are considered to meet RACT, and no further controls are evaluated. 

3.3 Source Modification/Replacement 
In accordance with OAC 3745-21-11(B)(11), this RACT evaluation includes consideration of process 
modifications or operational changes that could reduce or eliminate VOC emissions at the source. 
 
The carbonization furnaces are integral to Meggitt’s operations. These emission units are used to thermally 
process materials under controlled conditions to achieve required product characteristics and performance 
specifications. Continuous and reliable operation of the carbonization furnaces is necessary to meet 
production demands and maintain product quality and consistency. 
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APPENDIX C. THERMAL OXIDIZER STACK TEST RESULTS

 
 



Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate
and Volatile Organic Compounds Emissions Testing

Sampling performed on the North & South Afterburner Outlets

Akron, OH

Test Date: 12/7/20 & 12/8/20



Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report
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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-4 and 25A at Facility ID# - 1677010999. Testing was conducted on
the North & South Afterburner Outlets on December 7th & 8th, 2020 for
compliance purposes - Permit # - P0121253 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray,
Mr. Brian Lemasters and Mr. Ethan Minor. The testing procedures were
coordinated by Mr. Jim Davies and Mr. Jon Carver of Meggitt Aircraft Braking
Systems Corporation (see Table 1.1).

Table 1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Mr. Jim Davies
Mr.Jon Carver

Meggitt Aircraft Braking Corporation
1204 Massillon Road
Akron, OH 44306

(330) 796-1743 (Phone)

Mr. James Gray
Owner

Mr. Brian Lemasters
Project Manager

Mr. Ethan Minor
Project Technicians

Custom Stack Analysis,LLC.
14614 Cenfield St. N.E.
Alliance, OH 44601

(330) 525-5119 (Phone)
(330) 525-7908 (Fax)

Test results are located on pages 3-4. A description of the testing protocol is
included on pages 5-6. All testing calculations are located on pages 11-18. Appendix 1
includes field test data. Appendix 2 contains laboratory data from Custom Stack
Analysis, LLC. Appendix 3 contains calibration data for the equipment used on test day.
Appendix 4 contains monitoring data.
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Table 1.2 demonstrates how Meggitt Aircraft Baking Systems Corporation in Akron, OH is

operating in compliance with the applicable emission standards.

Table 1.2: Emission Limits and Test Results Summary

Pollutant Emission Limitations Test Result Average
Compliance

Demonstrated

Volatile Organic
Compounds

See below

North Afterburner 
0.00415 lbs/hr 
0.0182 tons/yr

South Afterburner 
0.00166 lbs/hr 
0.00726 tons/yr

Yes
Yes

Yes
Yes

Individual unit VOC limitations:
• from emissions units P036 and P048, combined, 2.5 lb/hr and 10.95 ton/yr
• from emissions units P037 and P049, combined, 2.5 lb/hr and 10.95 ton/yr
• from emissions unit P038, 2.5 lb/hr and 10.95 ton/yr
• from emissions unit P041, 2.5 lb/hr and 10.95 ton/yr
• from emissions unit P044, 2.47 lb/hr and 10.82 ton/yr

The overall combined VOC emissions from emissions units P036, P037, P038, P041, P044, P048 and 
P049 are limited to 11.31 ton/yr.
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Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 37.31 38.22 38.31 37.95

Standard Cubic Feet an Hour 227,390 230,154 232,946 230,163

Actual Cubic Feet per Minute 15,822 16,212 16,246 16,093

Moisture % 8.18% 8.70% 8.48% 8.45%

Carbon Dioxide % 4.33% 4.17% 4.17% 4.22%

Oxygen % 12.17% 12.33% 12.17% 12.22%

Nitrogen % 83.50% 83.50% 83.66% 83.55%

Method 25A

VOC (ppm) 0.20 0.19 0.20 0.19

(lbs/hr Carbon) 4.17E-03 4.01E-03 4.29E-03 4.15E-03

(tons/yr) 1.83E-02 1.76E-02 1.88E-02 1.82E-02

Methods 1-4 & 25A

Test Results
Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet

12/7/2020
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Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 30.58 30.95 30.53 30.69

Standard Cubic Feet an Hour 197,116 195,080 190,059 194,085

Actual Cubic Feet per Minute 12,968 13,128 12,950 13,015

Moisture % 8.46% 8.80% 8.39% 8.55%

Carbon Dioxide % 4.83% 4.83% 4.83% 4.83%

Oxygen % 11.67% 11.67% 11.50% 11.61%

Nitrogen % 83.50% 83.50% 83.67% 83.56%

Method 25A

VOC (ppm) 0.11 0.09 0.08 0.09

(lbs/hr Carbon) 2.01E-03 1.60E-03 1.36E-03 1.66E-03

(tons/yr) 8.82E-03 7.01E-03 5.95E-03 7.26E-03

Methods 1-4 & 25A

Test Results
Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet

12/8/2020
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METHOD 1

Sample and velocity traverses for stationary sources.
To aid in the representative measurement of pollutant emissions and/ or total

volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.
The average gas velocity in a stack is determined from the gas density and from

measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.
This method is applicable for determining carbon dioxide and oxygen

concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within

two hours of the start of the test the FIA is calibrated. The calibration range or span is

selected to be from 1.5 to 2.5 times the expected concentration. Three calibration

ranges are then selected as follows: Low level 25-35% of the span, Mid level 45-55% of

the span, and a High level 80-90% of the span. A zero and a high level calibration gas is

then injected a the valve assembly and the FIA is adjusted to these levels. Then all four

gases are introduced into the analyzer and recorded. If the responses are within 5% of

the expected values then the analyzer is responding correctly. The sample probe is

located in the center of the stack and sealed in place and the test is started. The test

lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the

mid level calibration gas is injected at the valve assembly. The analyzer responses are

then recorded. The drift check is acceptable if the results are within 3% of the span

value. These checks are performed before and after each test run.
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CALCULATIONS

RUN #1 RUN #2 RUN #3

^H

1. Vm (std) 42.74 42.04 42.21 = VM * 17.64 * PBAR + 13.6 * Y

Tm

RUN #1 RUN #2 RUN #3

Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 42.74 42.04 42.21

Vm = Volume of gas sampled at meter box, cuft. = 45.13 44.39 44.53

17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm = Average dry gas meter temperature, + 460 Rankine. = 538.58333 538.58333 538.16667

Pbar = Barometric pressure, inches of mercury (Hg) = 28.76 28.76 28.76

^H = Average pressure differential across orifice. = 2 2 2

13.6 = Specific gravity of mercury. = 13.6 13.6 13.6

Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004

RUN #1 RUN #2 RUN #3

2. Vw (std) 3.81 4.01 3.91 = Vlc * P H20 R Tstd = K2 * Vlc

Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vlc = Volume of water and silica colected. = 80.8 85 83

P H20 = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20 = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2 = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.08180 0.08698 0.08481 = Vw(std)

Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.08180 0.08698 0.08481

Vw(std) = Volume of water vapor in the gas sample, scf. = 3.81 4.01 3.91

Vm(std) = Volume of gas sampled at meter box, scf. = 42.74 42.04 42.21

North Afterburner Outlet
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RUN #1 RUN #2 RUN #3

4. Md 29.1796 29.1604 29.154 = 0.44 (%CO2) + 0.32 (%O2) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, lb / lb-mole. = 29.18 29.16 29.15

0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.27 28.19 28.21 = Md * (1-Bws) + M H20 * (Bws)

RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, lb /lb-mole. = 28.27 28.19 28.21

M H20 = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 37.31 38.22 38.31 = 85.49 * Cp * ^p * Ts + 460

Ps * Ms
RUN #1 RUN #2 RUN #3

Vs = Average stack gas velocity, ft / sec. = 37.31 38.22 38.31

85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P = Velocity head of stack gas, avg. sq rt. = 0.33580 0.34248 0.34462

Ts = Temperature of stack gas, + 460 (Rankine). = 1948.2083 1961 1946
Ps = Absolute stack gas pressure, barometric + static. = 28.80 28.80 28.80
Ms = Molecular weight of stack gas, wet basis. = 28.27 28.19 28.21

RUN #1 RUN #2 RUN #3

7. ACFM 15821.95 16211.57 16246.01 = Stack Area * 60 * Vs

RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 37.31 38.22 38.31
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RUN #1 RUN #2 RUN #3
Tstd Ps

8 SCFH 227390 230154 232946 = 3600 * ( 1 - Bws ) * Vs * A * *

Ts Pstd
RUN #1 RUN #2 RUN #3

3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.0817974 0.0869803 0.084805

A = Area of stack in sq ft. = 7.07 7.07 7.07

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 1948.2083 1961 1946

Ps = Absolute stack gas pressure, barometric + static. 28.76 28.76 28.76

Vs = Average stack gas velocity, ft / sec. 37.31 38.22 38.31
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CALCULATIONS
VOC

RUN #1 RUN #2 RUN #3

Lbs/Hr

1. Propane 0.00510 0.00490 0.00524 = 0.11443 * SCFH * PPM * 10^- 6

RUN #1 RUN #2 RUN #3

scfh = Standard stack volumetric flow rate. = 227390 230154 232946

PPM = PPM = 0.1960352 0.1861953 0.1966794

RUN #1 RUN #2 RUN #3

Lbs/Hr

2. Carbon 0.00417 0.00401 0.00429 = 0.031182 * SCFH * PPM * 3 * 10^- 6

RUN #1 RUN #2 RUN #3

scfh = Standard stack volumetric flow rate. = 227390 230154 232946

PPM = PPM = 0.1960352 0.1861953 0.1966794

3 = Carbon equivalent correction factor for propane. = 3 3 3
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CALCULATIONS

RUN #1 RUN #2 RUN #3

^H

1. Vm (std) 43.20 42.42 42.83 = VM * 17.64 * PBAR + 13.6 * Y

Tm

RUN #1 RUN #2 RUN #3

Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.20 42.42 42.83

Vm = Volume of gas sampled at meter box, cuft. = 45.21 44.38 44.80

17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm = Average dry gas meter temperature, + 460 Rankine. = 535.58333 535.33333 535.20833

Pbar = Barometric pressure, inches of mercury (Hg) = 28.85 28.85 28.85

^H = Average pressure differential across orifice. = 2 2 2

13.6 = Specific gravity of mercury. = 13.6 13.6 13.6

Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004

RUN #1 RUN #2 RUN #3

2. Vw (std) 3.99 4.09 3.92 = Vlc * P H20 R Tstd = K2 * Vlc

Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vlc = Volume of water and silica colected. = 84.7 86.9 83.2

P H20 = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20 = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2 = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.08458 0.08803 0.08385 = Vw(std)

Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.08458 0.08803 0.08385

Vw(std) = Volume of water vapor in the gas sample, scf. = 3.99 4.09 3.92

Vm(std) = Volume of gas sampled at meter box, scf. = 43.20 42.42 42.83

South Afterburner Outlet
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RUN #1 RUN #2 RUN #3

4. Md 29.2396 29.2396 29.2328 = 0.44 (%CO2) + 0.32 (%O2) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, lb / lb-mole. = 29.24 29.24 29.23

0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.29 28.25 28.29 = Md * (1-Bws) + M H20 * (Bws)

RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, lb /lb-mole. = 28.29 28.25 28.29

M H20 = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 30.58 30.95 30.53 = 85.49 * Cp * ^p * Ts + 460

Ps * Ms
RUN #1 RUN #2 RUN #3

Vs = Average stack gas velocity, ft / sec. = 30.58 30.95 30.53

85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P = Velocity head of stack gas, avg. sq rt. = 0.28360 0.28421 0.27818

Ts = Temperature of stack gas, + 460 (Rankine). = 1842.2083 1877 1909
Ps = Absolute stack gas pressure, barometric + static. = 28.89 28.89 28.89
Ms = Molecular weight of stack gas, wet basis. = 28.29 28.25 28.29

RUN #1 RUN #2 RUN #3

7. ACFM 12967.65 13127.84 12949.88 = Stack Area * 60 * Vs

RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 30.58 30.95 30.53
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RUN #1 RUN #2 RUN #3
Tstd Ps

8 SCFH 197116 195080 190059 = 3600 * ( 1 - Bws ) * Vs * A * *

Ts Pstd
RUN #1 RUN #2 RUN #3

3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.0845824 0.0880319 0.0838546

A = Area of stack in sq ft. = 7.07 7.07 7.07

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 1842.2083 1877 1909

Ps = Absolute stack gas pressure, barometric + static. 28.85 28.85 28.85

Vs = Average stack gas velocity, ft / sec. 30.58 30.95 30.53
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CALCULATIONS
VOC

RUN #1 RUN #2 RUN #3

Lbs/Hr

1. Propane 0.00246 0.00196 0.00166 = 0.11443 * SCFH * PPM * 10^- 6

RUN #1 RUN #2 RUN #3

scfh = Standard stack volumetric flow rate. = 197116 195080 190059

PPM = PPM = 0.1092398 0.0877224 0.0764071

RUN #1 RUN #2 RUN #3

Lbs/Hr

2. Carbon 0.00201 0.00160 0.00136 = 0.031182 * SCFH * PPM * 3 * 10^- 6

RUN #1 RUN #2 RUN #3

scfh = Standard stack volumetric flow rate. = 197116 195080 190059

PPM = PPM = 0.1092398 0.0877224 0.0764071

3 = Carbon equivalent correction factor for propane. = 3 3 3
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Test Data



Plant Date

Location By

Run No.

Point #
Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F

A-1 0.16 1658 0.06 1547 0.08 1651 0.07 1733

2 0.18 1689 0.05 1599 0.10 1692 0.08 1762

3 0.26 1602 0.15 1671 0.11 1669 0.11 1593

4 0.22 1548 0.10 1292 0.09 1545 0.11 1448

5 0.18 1355 0.07 1074 0.07 1295 0.09 1233

6 0.10 1157 0.06 1048 0.06 1198 0.08 1054

B-1 0.04 1680 0.15 1578 0.14 1660 0.11 1634

2 0.05 1720 0.17 1673 0.17 1697 0.22 1726

3 0.04 1612 0.22 1702 0.20 1633 0.22 1630

4 0.07 1413 0.19 1645 0.18 1524 0.16 1349

5 0.07 1235 0.16 1478 0.15 1475 0.14 1150

6 0.06 1118 0.11 1392 0.10 1289 0.11 1032

0.34 1488.21 0.34 1501.13 0.34 1486.33
0.328 1502 0.343 1475 0.342 1527 0.347 1445

Static:

North Afterburner Ethan M

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet

12/7/2020

Post 3

Meggitt Aircraft BrakingSystems Corporation

Run #2 Run #3

Pre 1 Post 1 Post 2

Run #1

0.530.53 0.54 0.55



COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 12/7/2020 12/7/2020 12/7/2020

RUN LENGTH (min) 60 60 60

VOLUME (cubic feet) 45.125 44.390 44.529

Y FACTOR 1.0004 1.0004 1.0004

BAROMETRIC 28.76 28.76 28.76

METER TEMP. (R) 538.58 538.58 538.17

STACK TEMP. (R) 1948.21 1961.13 1946.33

AVERAGE ^P 0.34 0.34 0.34

AVERAGE ^H 2.00 2.00 2.00

IMPINGER VOLUME 80.80 85.00 83.00

PITOT COEF. 0.84 0.84 0.84

STATIC PRESSURE 0.54 0.55 0.54

STACK AREA 7.07 7.07 7.07

CARBON DIOXIDE 4.33 4.17 4.17

OXYGEN 12.17 12.33 12.17

NITROGEN 83.50 83.50 83.66

TEST DATA

Outlet

North Afterburner

Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet

1204 Massillon Road

Akron

OH

44306

Methods 1-4 & 25A

Brian L. Ethan M



12/7/2020

RUN #1 RUN #2 RUN #3

VM (std) 42.741 42.044 42.209

VW (std) 3.808 4.005 3.911

BWS 0.082 0.087 0.085

MD 29.180 29.160 29.154

MS 28.265 28.190 28.208

VS (ft/sec) 37.306 38.224 38.306

SCFH 227389.53 230153.95 232946.44

ACFM 15821.95 16211.57 16246.01

DCFM 3789.83 3835.90 3882.44

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

TEST RESULTS

North Afterburner Outlet



RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (lbs/hr propane) 0.005 0.005 0.005

VOC (lbs/hr carbon) 0.004 0.004 0.004

RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.20 0.19 0.20

TEST RESULTS

12/7/2020
North Afterburner Outlet

North Afterburner Outlet

12/7/2020

TEST DATA



Plant: Date :

Barometer (Pg) ID: 1

Ambient Temp Y 1.0004

ΔH 1.986

ΔH Set Point : 2.0

Run Time

Start: 60

Stop:

Cold Box #

9
Time

0 77 75 41 3

5 78 76 41 3

10 79 76 40 3

15 80 76 40 3

20 82 77 41 3

25 81 77 42 3

30 81 77 43 3

35 81 78 43 3

40 81 79 45 3

45 81 77 44 3

50 81 77 44 3

55 81 78 45 3

60

Vm

42.4 3.0

Leak Rate @ 5.5 " Hg = 0.000

Custom Stack Analysis, L.L.C.
Method 4

North Afterburner Outlet

Meter Box

28.76

Meggitt Aircraft Braking Systems Corporation

12:14

12/7/2020

Time

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

13:14

Run #1

511.755

515.450

478.000

481.764

485.534

489.282

493.042

496.631

500.430

504.175

508.275

79

519.230

523.125

45.125

AVG:



Run Time

Start: 60

Stop:

Cold Box #

6
Time

0 79 77 42 4

5 79 77 40 4

10 79 77 39 4

15 79 77 40 4

20 80 77 41 4

25 80 77 42 4

30 80 77 43 4

35 80 77 43 4

40 80 78 45 4

45 80 78 44 4

50 80 78 44 4

55 81 79 46 4

60

Vm

42.4 4.0

Leak Rate @ 8.0 " Hg = 0.000

Time

13:45

14:45

541.278

544.972

Run #2

526.364

530.111

533.812

537.549

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

548.684

552.372

556.058

559.751

563.435

566.535

570.754

44.390

AVG: 79



Run Time

Start: 60

Stop:

Cold Box #

11

Time

0 78 77 39 4

5 78 77 1 4

10 79 77 41 4

15 79 77 43 4
20 79 78 44 4
25 80 77 44 4
30 80 78 45 4
35 80 78 45 5
40 79 77 47 5
45 79 77 45 5
50 80 77 46 5
55 79 76 46 5
60

Vm
40.5 5.0

Leak Rate @ 8.5 " Hg = 0.000

Time

15:13

16:13

Run #3

VAC

"Hg

571.148

574.893

578.625

582.387

593.435
597.210

Meter Volume Meter Temp Cond

Temp

586.065
589.731

AVG: 78

600.935
604.645

615.677
44.529

608.345
612.153



Plant Date

Location By

Run No.

Point #
Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F

A-1 0.06 1743 0.08 1231 0.07 1356 0.07 1595

2 0.10 1703 0.11 1449 0.09 1523 0.10 1633

3 0.08 1538 0.11 1435 0.07 1701 0.08 1523

4 0.07 1144 0.10 1395 0.11 1658 0.07 1176

5 0.10 1236 0.09 1121 0.08 1432 0.06 1062

6 0.08 1087 0.07 1046 0.06 1134 0.07 1087

B-1 0.06 1153 0.06 1467 0.05 1473 0.06 1543

2 0.07 1326 0.08 1692 0.08 1657 0.11 1687

3 0.06 1648 0.10 1581 0.07 1682 0.11 1654

4 0.08 1305 0.07 1411 0.10 1519 0.09 1521

5 0.10 1212 0.09 1275 0.09 1389 0.06 1362

6 0.06 1189 0.07 1168 0.06 1222 0.07 1198

0.28 1382.21 0.28 1417.38 0.28 1449.46
0.276 1409 0.292 1356 0.277 1479 0.280 1420

Static:

South Afterburner Ethan M

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet

12/8/2020

Post 3

Meggitt Aircraft Braking Systems Corporatio

Run #2 Run #3

Pre 1 Post 1 Post 2

Run #1

0.530.53 0.57 0.55



COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 12/8/2020 12/8/2020 12/8/2020

RUN LENGTH (min) 60 60 60

VOLUME (cubic feet) 45.212 44.380 44.801

Y FACTOR 1.0004 1.0004 1.0004

BAROMETRIC 28.85 28.85 28.85

METER TEMP. (R) 535.58 535.33 535.21

STACK TEMP. (R) 1842.21 1877.38 1909.46

AVERAGE ^P 0.28 0.28 0.28

AVERAGE ^H 2.00 2.00 2.00

IMPINGER VOLUME 84.70 86.90 83.20

PITOT COEF. 0.84 0.84 0.84

STATIC PRESSURE 0.55 0.56 0.54

STACK AREA 7.07 7.07 7.07

CARBON DIOXIDE 4.83 4.83 4.83

OXYGEN 11.67 11.67 11.50

NITROGEN 83.50 83.50 83.67

TEST DATA

Outlet

South Afterburner

Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet

1204 Massillon Road

Akron

OH

44306

Methods 1-4 & 25A

Brian L. Ethan M



12/8/2020

RUN #1 RUN #2 RUN #3

VM (std) 43.197 42.422 42.834

VW (std) 3.991 4.095 3.921

BWS 0.085 0.088 0.084

MD 29.240 29.240 29.233

MS 28.289 28.250 28.291

VS (ft/sec) 30.576 30.954 30.534

SCFH 197115.57 195079.74 190058.77

ACFM 12967.65 13127.84 12949.88

DCFM 3285.26 3251.33 3167.65

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

TEST RESULTS

South Afterburner Outet



RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (lbs/hr propane) 0.002 0.002 0.002

VOC (lbs/hr carbon) 0.002 0.002 0.001

RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.11 0.09 0.08

TEST RESULTS

12/8/2020
South Afterburner Outet

South Afterburner Outet

12/8/2020

TEST DATA



Plant: Date :

Barometer (Pg) ID: 1

Ambient Temp Y 1.0004

ΔH 1.986

ΔH Set Point : 2.0

Run Time

Start: 60

Stop:

Cold Box #

12
Time

0 77 75 37 4

5 75 75 38 4

10 77 77 36 4

15 77 77 39 4

20 75 75 39 4

25 75 76 40 4

30 76 74 40 4

35 77 75 43 4

40 76 74 41 4

45 77 74 43 4

50 76 74 42 4

55 76 74 43 4

60

Vm

40.1 4.0

Leak Rate @ 7.5 " Hg = 0.000

Custom Stack Analysis, L.L.C.
Method 4

South Afterburner Outet

Meter Box

28.85

30

Meggitt Aircraft Braking Systems Corporation

8:40

12/8/2020

Time

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

9:40

Run #1

703.955

707.740

669.947

673.645

677.430

681.450

685.020

688.905

692.605

696.250

700.100

76

711.462

715.159

45.212

AVG:



Run Time

Start: 60

Stop:

Cold Box #

11
Time

0 76 74 39 5

5 76 74 41 5

10 76 74 43 5

15 77 75 42 5

20 76 74 42 5

25 76 75 44 5

30 76 75 45 5

35 77 74 46 5

40 77 74 46 5

45 76 75 47 5

50 77 74 47 5

55 76 74 48 5

60

Vm

44.2 5.0

Leak Rate @ 10.0 " Hg = 0.000

Time

10:40

11:40

731.004

734.717

Run #2

716.015

719.788

723.551

727.279

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

738.405

742.091

745.754

749.512

753.100

756.862

760.395

44.380

AVG: 75



Run Time

Start: 60

Stop:

Cold Box #

9

Time

0 75 74 42 5

5 76 74 43 5

10 77 74 43 5

15 76 74 44 5
20 77 74 46 5
25 76 75 46 5
30 77 74 47 5
35 76 74 47 5
40 77 74 46 5
45 76 75 46 5
50 76 74 48 5
55 76 74 46 5
60

Vm
45.3 5.0

Leak Rate @ 9.5 " Hg = 0.000

Time

12:15

13:15

Run #3

VAC

"Hg

761.450

765.015

768.815

772.445

783.825
787.550

Meter Volume Meter Temp Cond

Temp

776.295
780.225

AVG: 75

791.281
795.039

806.251
44.801

798.793
802.514







Appendix #2

Laboratory Data



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 821.3 652.2 537.2 981.5

Tare 749.7 651.1 536.5 974.1
Net 71.6 1.1 0.7 0.0 0.0 0.0 7.4

Reagent H2O H2O

mLs 100.0 100.0

grams grams

200.0 73.4 Total = 80.8

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 688.3 755.3 508.4 956.0

Tare 612.6 754.1 507.8 948.5
Net 75.7 1.2 0.6 0.0 0.0 0.0 7.5

Reagent H2O H2O

mLs 100.0 100.0

grams grams

200.0 77.5 Total = 85

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 802.2 723.5 535.8 997.8

Tare 729.0 722.6 535.0 989.7
Net 73.2 0.9 0.8 0.0 0.0 0.0 8.1

Reagent H2O H2O

mLs 100.0 100.0

grams grams

200.0 74.9 Total = 83

Impinger Total =

R
U

N
#

1

9

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet Ethan M

Moisture Weights Moisture

Impinger Total =Intial Imp mL =

R
U

N
#

3

11

Intial Imp mL =

R
U

N
#

2

6

Intial Imp mL =

Impinger Total =



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 697.9 546.8 625.2 993.1

Tare 622.0 546.1 624.8 985.4
Net 75.9 0.7 0.4 0.0 0.0 0.0 7.7

Reagent H2O H2O

mLs 100.0 100.0

grams grams

200.0 77 Total = 84.7

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 806.6 723.2 535.6 970.4

Tare 729.2 722.3 535.1 962.3
Net 77.4 0.9 0.5 0.0 0.0 0.0 8.1

Reagent H2O H2O

mLs 100.0 100.0

grams grams

200.0 78.8 Total = 86.9

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 824.8 652.0 536.9 979.0

Tare 750.0 651.4 536.6 971.5
Net 74.8 0.6 0.3 0.0 0.0 0.0 7.5

Reagent H2O H2O

mLs 100.0 100.0

grams grams

200.0 75.7 Total = 83.2

Impinger Total =

R
U

N
#

1

12

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet Ethan M

Moisture Weights Moisture

Impinger Total =Intial Imp mL =

R
U

N
#

3

9

Intial Imp mL =

R
U

N
#

2

11

Intial Imp mL =

Impinger Total =



Appendix #3

Calibration Data

















































Appendix #4

Monitoring Data



Meggitt Aircraft Braking Systems Crporation

North Afterburner Outlet

VOC Conc.

High 47.05

Mid 24.7

Low 13.7

VOC Time Stamp

47.21 12/7/2020 11:46:59 AM High

47.27 12/7/2020 11:48:00 AM

46.81 12/7/2020 11:49:00 AM

47.04 12/7/2020 11:50:01 AM

46.75 12/7/2020 11:51:02 AM

1.44 12/7/2020 11:52:02 AM

0.15 12/7/2020 11:53:03 AM Zero

0.15 12/7/2020 11:54:03 AM

0.15 12/7/2020 11:55:04 AM

0.15 12/7/2020 11:56:05 AM

0.15 12/7/2020 11:57:05 AM

8.87 12/7/2020 11:58:06 AM

13.38 12/7/2020 11:59:06 AM

13.43 12/7/2020 12:00:07 PM Low

13.55 12/7/2020 12:01:08 PM

13.44 12/7/2020 12:02:08 PM

13.62 12/7/2020 12:03:09 PM

13.49 12/7/2020 12:04:09 PM

19.58 12/7/2020 12:05:10 PM

24.60 12/7/2020 12:06:11 PM

24.76 12/7/2020 12:07:11 PM Bias

24.77 12/7/2020 12:08:12 PM

24.20 12/7/2020 12:09:12 PM

23.85 12/7/2020 12:10:13 PM

23.63 12/7/2020 12:11:14 PM

1.57 12/7/2020 12:12:14 PM

0.16 12/7/2020 12:13:15 PM

0.15 12/7/2020 12:14:15 PM Start Run 1

0.15 12/7/2020 12:15:16 PM

0.18 12/7/2020 12:16:11PM

0.15 12/7/2020 12:17:12 PM

0.15 12/7/2020 12:18:12 PM

0.15 12/7/2020 12:19:13 PM

0.23 12/7/2020 12:20:13 PM

0.19 12/7/2020 12:21:14 PM

0.15 12/7/2020 12:22:14 PM

0.15 12/7/2020 12:23:15 PM

0.15 12/7/2020 12:24:16 PM

0.40 12/7/2020 12:25:16 PM

0.25 12/7/2020 12:26:17 PM

0.17 12/7/2020 12:27:18 PM

0.15 12/7/2020 12:28:18 PM

0.15 12/7/2020 12:29:19 PM

0.15 12/7/2020 12:30:19 PM

0.15 12/7/2020 12:31:20 PM

0.15 12/7/2020 12:32:20 PM

0.15 12/7/2020 12:33:21 PM

0.21 12/7/2020 12:34:22 PM

0.15 12/7/2020 12:35:22 PM

0.15 12/7/2020 12:36:23 PM

0.15 12/7/2020 12:37:24 PM

0.15 12/7/2020 12:38:24 PM



0.24 12/7/2020 12:39:25 PM

0.38 12/7/2020 12:40:25 PM

0.16 12/7/2020 12:41:26 PM

0.26 12/7/2020 12:42:26 PM

0.15 12/7/2020 12:43:27 PM

0.15 12/7/2020 12:44:28 PM

0.18 12/7/2020 12:45:28 PM

0.16 12/7/2020 12:46:29 PM

0.15 12/7/2020 12:47:29 PM

0.15 12/7/2020 12:48:30 PM

0.15 12/7/2020 12:49:31 PM

0.15 12/7/2020 12:50:31 PM

0.24 12/7/2020 12:51:32 PM

0.17 12/7/2020 12:52:32 PM

0.35 12/7/2020 12:53:33 PM

0.57 12/7/2020 12:54:34 PM

0.15 12/7/2020 12:55:34 PM

0.15 12/7/2020 12:56:35 PM

0.15 12/7/2020 12:57:36 PM

0.15 12/7/2020 12:58:36 PM

0.15 12/7/2020 12:59:37 PM

0.15 12/7/2020 1:00:37 PM

0.15 12/7/2020 1:01:38 PM

0.15 12/7/2020 1:02:38 PM

0.15 12/7/2020 1:03:39 PM

0.22 12/7/2020 1:04:40 PM

0.15 12/7/2020 1:05:40 PM

0.15 12/7/2020 1:06:41 PM

0.16 12/7/2020 1:07:42 PM

0.15 12/7/2020 1:08:42 PM

0.15 12/7/2020 1:09:43 PM

0.15 12/7/2020 1:10:43 PM

0.15 12/7/2020 1:11:44 PM

0.20 12/7/2020 1:12:45 PM

0.15 12/7/2020 1:13:45 PM

0.15 12/7/2020 1:14:46 PM Stop Run 1

0.18 Avg

0.15 12/7/2020 1:15:46 PM

0.15 12/7/2020 1:16:47 PM

0.15 12/7/2020 1:17:48 PM

0.15 12/7/2020 1:18:48 PM

3.82 12/7/2020 1:19:49 PM

25.08 12/7/2020 1:20:49 PM

25.07 12/7/2020 1:21:50 PM Bias

24.90 12/7/2020 1:22:51 PM

25.10 12/7/2020 1:23:51 PM

25.06 12/7/2020 1:24:52 PM

25.05 12/7/2020 1:25:52 PM

25.12 12/7/2020 1:26:53 PM

22.29 12/7/2020 1:27:54 PM

0.16 12/7/2020 1:28:54 PM

0.15 12/7/2020 1:29:55 PM Zero

0.15 12/7/2020 1:30:55 PM

0.15 12/7/2020 1:31:56 PM

0.15 12/7/2020 1:32:57 PM

0.15 12/7/2020 1:33:57 PM

0.19 12/7/2020 1:34:58 PM

0.15 12/7/2020 1:35:58 PM

0.15 12/7/2020 1:36:59 PM

0.17 12/7/2020 1:38:00 PM

0.15 12/7/2020 1:39:00 PM

0.28 12/7/2020 1:40:01 PM



0.28 12/7/2020 1:40:01 PM

0.20 12/7/2020 1:41:02 PM

0.15 12/7/2020 1:42:02 PM

0.15 12/7/2020 1:43:03 PM

0.15 12/7/2020 1:44:03 PM

0.18 12/7/2020 1:45:04 PM Start Run 2

0.23 12/7/2020 1:46:04 PM

0.16 12/7/2020 1:47:05 PM

0.15 12/7/2020 1:48:06 PM

0.15 12/7/2020 1:49:06 PM

0.15 12/7/2020 1:50:07 PM

0.15 12/7/2020 1:51:08 PM

0.15 12/7/2020 1:52:08 PM

0.25 12/7/2020 1:53:09 PM

0.18 12/7/2020 1:54:09 PM

0.15 12/7/2020 1:55:10 PM

0.15 12/7/2020 1:56:11 PM

0.15 12/7/2020 1:57:11 PM

0.15 12/7/2020 1:58:12 PM

0.15 12/7/2020 1:59:12 PM

0.15 12/7/2020 2:00:13 PM

0.15 12/7/2020 2:01:14 PM

0.15 12/7/2020 2:02:14 PM

0.15 12/7/2020 2:03:15 PM

0.15 12/7/2020 2:04:15 PM

0.15 12/7/2020 2:05:16 PM

0.17 12/7/2020 2:06:17 PM

0.31 12/7/2020 2:07:17 PM

0.18 12/7/2020 2:08:18 PM

0.15 12/7/2020 2:09:18 PM

0.15 12/7/2020 2:10:19 PM

0.15 12/7/2020 2:11:20 PM

0.15 12/7/2020 2:12:20 PM

0.15 12/7/2020 2:13:21 PM

0.15 12/7/2020 2:14:21 PM

0.15 12/7/2020 2:15:22 PM

0.15 12/7/2020 2:16:23 PM

0.21 12/7/2020 2:17:23 PM

0.17 12/7/2020 2:18:24 PM

0.15 12/7/2020 2:19:25 PM

0.15 12/7/2020 2:20:25 PM

0.15 12/7/2020 2:21:26 PM

0.15 12/7/2020 2:22:27 PM

0.15 12/7/2020 2:23:27 PM

0.15 12/7/2020 2:24:28 PM

0.15 12/7/2020 2:25:29 PM

0.27 12/7/2020 2:26:30 PM

0.34 12/7/2020 2:27:31 PM

0.16 12/7/2020 2:28:32 PM

0.15 12/7/2020 2:29:36 PM

0.15 12/7/2020 2:30:37 PM

0.15 12/7/2020 2:31:38 PM

0.15 12/7/2020 2:32:42 PM

0.15 12/7/2020 2:33:43 PM

0.18 12/7/2020 2:34:46 PM

0.15 12/7/2020 2:35:47 PM

0.15 12/7/2020 2:36:50 PM

0.15 12/7/2020 2:37:51 PM

0.15 12/7/2020 2:28:52 PM

0.15 12/7/2020 2:39:53 PM

0.24 12/7/2020 2:40:55 PM

0.18 12/7/2020 2:41:56 PM



0.15 12/7/2020 2:42:58 PM

0.15 12/7/2020 2:43:59 PM

0.15 12/7/2020 2:44:01 PM

0.15 12/7/2020 2:45:02 PM Stop Run 2

0.17 Avg

0.15 12/7/2020 2:46:03 PM

0.15 12/7/2020 2:47:04 PM

0.26 12/7/2020 2:48:05 PM

0.23 12/7/2020 2:49:06 PM

0.19 12/7/2020 2:50:07 PM

0.15 12/7/2020 2:51:08 PM

0.15 12/7/2020 2:52:08 PM

0.15 12/7/2020 2:53:09 PM

0.15 12/7/2020 2:54:10 PM

0.40 12/7/2020 2:55:10 PM

16.34 12/7/2020 2:56:11 PM

23.90 12/7/2020 2:57:12 PM

24.47 12/7/2020 2:58:12 PM Bias

24.70 12/7/2020 2:59:13 PM

24.62 12/7/2020 3:00:13 PM

24.46 12/7/2020 3:01:14 PM

24.44 12/7/2020 3:02:15 PM

24.69 12/7/2020 3:03:15 PM

21.88 12/7/2020 3:04:16 PM

0.15 12/7/2020 3:05:16 PM

0.15 12/7/2020 3:06:17 PM Zero

0.15 12/7/2020 3:07:18 PM

0.15 12/7/2020 3:08:18 PM

0.15 12/7/2020 3:09:19 PM

0.15 12/7/2020 3:10:19 PM

0.22 12/7/2020 3:11:20 PM

0.15 12/7/2020 3:12:21 PM

0.15 12/7/2020 3:13:21 PM Start Run 3

0.15 12/7/2020 3:14:22 PM

0.25 12/7/2020 3:15:22 PM

0.36 12/7/2020 3:16:23 PM

0.24 12/7/2020 3:17:24 PM

0.15 12/7/2020 3:18:24 PM

0.15 12/7/2020 3:19:25 PM

0.15 12/7/2020 3:20:26 PM

0.15 12/7/2020 3:21:26 PM

0.15 12/7/2020 3:22:27 PM

0.15 12/7/2020 3:23:27 PM

0.15 12/7/2020 3:24:28 PM

0.15 12/7/2020 3:25:29 PM

0.15 12/7/2020 3:26:29 PM

0.15 12/7/2020 3:27:30 PM

0.15 12/7/2020 3:28:30 PM

0.15 12/7/2020 3:29:31 PM

0.15 12/7/2020 3:30:31 PM

0.15 12/7/2020 3:31:32 PM

0.15 12/7/2020 3:32:33 PM

0.20 12/7/2020 3:33:33 PM

0.37 12/7/2020 3:34:34 PM

0.21 12/7/2020 3:35:35 PM

0.15 12/7/2020 3:36:35 PM

0.15 12/7/2020 3:37:36 PM

0.15 12/7/2020 3:38:36 PM

0.15 12/7/2020 3:39:37 PM

0.15 12/7/2020 3:40:38 PM

0.15 12/7/2020 3:41:38 PM



0.15 12/7/2020 3:41:38 PM

0.15 12/7/2020 3:42:39 PM

0.15 12/7/2020 3:43:39 PM

0.15 12/7/2020 3:44:40 PM

0.15 12/7/2020 3:45:41 PM

0.15 12/7/2020 3:46:41 PM

0.24 12/7/2020 3:47:42 PM

0.46 12/7/2020 3:48:42 PM

0.31 12/7/2020 3:49:43 PM

0.18 12/7/2020 3:50:44 PM

0.15 12/7/2020 3:51:44 PM

0.15 12/7/2020 3:52:45 PM

0.15 12/7/2020 3:53:45 PM

0.15 12/7/2020 3:54:46 PM

0.17 12/7/2020 3:55:47 PM

0.15 12/7/2020 3:56:47 PM

0.15 12/7/2020 3:57:48 PM

0.15 12/7/2020 3:58:48 PM

0.15 12/7/2020 3:59:49 PM

0.15 12/7/2020 4:00:50 PM

0.15 12/7/2020 4:01:50 PM

0.15 12/7/2020 4:02:51 PM

0.23 12/7/2020 4:03:51 PM

0.29 12/7/2020 4:04:52 PM

0.20 12/7/2020 4:05:53 PM

0.15 12/7/2020 4:06:53 PM

0.15 12/7/2020 4:07:54 PM

0.15 12/7/2020 4:08:54 PM

0.15 12/7/2020 4:09:55 PM

0.16 12/7/2020 4:10:56 PM

0.15 12/7/2020 4:11:56 PM

0.15 12/7/2020 4:12:57 PM

0.17 12/7/2020 4:13:57 PM Stop Run 3

0.18 Avg

0.15 12/7/2020 4:14:58 PM

0.15 12/7/2020 4:15:59 PM

0.15 12/7/2020 4:16:59 PM

0.27 12/7/2020 4:17:01 PM

0.19 12/7/2020 4:18:02 PM

0.15 12/7/2020 4:19:02 PM

0.15 12/7/2020 4:20:03 PM

0.15 12/7/2020 4:21:03 PM

0.15 12/7/2020 4:22:04 PM

1.05 12/7/2020 4:23:04 PM

22.63 12/7/2020 4:24:05 PM

24.79 12/7/2020 4:25:06 PM

25.52 12/7/2020 4:26:06 PM Bias

25.51 12/7/2020 4:27:07 PM

25.05 12/7/2020 4:28:07 PM

25.50 12/7/2020 4:29:08 PM

25.64 12/7/2020 4:30:08 PM

25.67 12/7/2020 4:31:09 PM

10.69 12/7/2020 4:32:10 PM

0.15 12/7/2020 4:33:10 PM Zero

0.15 12/7/2020 4:34:11 PM

0.15 12/7/2020 4:35:12 PM



Meggitt Aircraft Braking Systems Corporation

South Afterburner Outlet

VOC Conc.

High 47.05

Mid 24.7

Low 13.7

VOC Time Stamp

46.92 12/8/2020 7:59:44 AM

47.22 12/8/2020 8:00:45 AM High

47.23 12/8/2020 8:01:45 AM

47.22 12/8/2020 8:02:46 AM

47.41 12/8/2020 8:03:46 AM

47.67 12/8/2020 8:04:47 AM

47.86 12/8/2020 8:05:48 AM

12.15 12/8/2020 8:06:48 AM

0.02 12/8/2020 8:07:49 AM

0.02 12/8/2020 8:08:50 AM Zero

0.02 12/8/2020 8:09:50 AM

0.02 12/8/2020 8:10:51 AM

0.79 12/8/2020 8:11:51 AM

0.02 12/8/2020 8:12:52 AM

0.02 12/8/2020 8:13:52 AM

1.08 12/8/2020 8:14:53 AM

12.10 12/8/2020 8:15:54 AM

13.10 12/8/2020 8:16:54 AM

13.40 12/8/2020 8:17:55 AM Low

13.43 12/8/2020 8:18:56 AM

13.36 12/8/2020 8:19:56 AM

12.95 12/8/2020 8:20:57 AM

12.75 12/8/2020 8:21:57 AM

12.80 12/8/2020 8:22:58 AM

12.03 12/8/2020 8:23:59 AM

19.00 12/8/2020 8:24:59 AM

23.96 12/8/2020 8:26:00 AM

24.87 12/8/2020 8:27:00 AM Bias

24.84 12/8/2020 8:28:01 AM

24.94 12/8/2020 8:29:02 AM

24.50 12/8/2020 8:30:02 AM

24.36 12/8/2020 8:31:03 AM

24.37 12/8/2020 8:32:03 AM

20.03 12/8/2020 8:33:04 AM

0.03 12/8/2020 8:34:05 AM

0.02 12/8/2020 8:35:05 AM

0.02 12/8/2020 8:36:06 AM

0.49 12/8/2020 8:37:06 AM

0.21 12/8/2020 8:38:07 AM

0.02 12/8/2020 8:39:08 AM

0.02 12/8/2020 8:40:08 AM Start Run 1

0.02 12/8/2020 8:41:09 AM

0.02 12/8/2020 8:42:10 AM

0.48 12/8/2020 8:43:10 AM

0.15 12/8/2020 8:44:11 AM

0.02 12/8/2020 8:45:11 AM

0.02 12/8/2020 8:46:12 AM

0.02 12/8/2020 8:47:12 AM

0.02 12/8/2020 8:48:13 AM

0.02 12/8/2020 8:49:14 AM

0.34 12/8/2020 8:50:14 AM



0.15 12/8/2020 8:51:15 AM

0.02 12/8/2020 8:52:15 AM

0.02 12/8/2020 8:53:16 AM

0.02 12/8/2020 8:54:17 AM

0.02 12/8/2020 8:55:17 AM

0.02 12/8/2020 8:56:18 AM

0.07 12/8/2020 8:57:18 AM

0.02 12/8/2020 8:58:19 AM

0.02 12/8/2020 8:59:20 AM

0.02 12/8/2020 9:00:20 AM

0.02 12/8/2020 9:01:21 AM

0.47 12/8/2020 9:02:22 AM

0.02 12/8/2020 9:03:22 AM

0.02 12/8/2020 9:04:23 AM

0.02 12/8/2020 9:05:23 AM

0.25 12/8/2020 9:06:24 AM

0.02 12/8/2020 9:07:25 AM

0.02 12/8/2020 9:08:25 AM

0.06 12/8/2020 9:09:26 AM

0.02 12/8/2020 9:10:26 AM

0.02 12/8/2020 9:11:27 AM

0.18 12/8/2020 9:12:27 AM

0.02 12/8/2020 9:13:28 AM

0.02 12/8/2020 9:14:29 AM

0.02 12/8/2020 9:15:29 AM

0.61 12/8/2020 9:16:30 AM

0.02 12/8/2020 9:17:31 AM

0.02 12/8/2020 9:18:31 AM

0.02 12/8/2020 9:19:32 AM

0.26 12/8/2020 9:20:32 AM

0.11 12/8/2020 9:21:33 AM

0.02 12/8/2020 9:22:34 AM

0.02 12/8/2020 9:23:34 AM

0.02 12/8/2020 9:24:35 AM

0.51 12/8/2020 9:25:35 AM

0.02 12/8/2020 9:26:36 AM

0.02 12/8/2020 9:27:37 AM

0.07 12/8/2020 9:28:37 AM

0.02 12/8/2020 9:29:38 AM

0.09 12/8/2020 9:30:39 AM

0.02 12/8/2020 9:31:39 AM

0.02 12/8/2020 9:32:40 AM

0.67 12/8/2020 9:33:40 AM

0.41 12/8/2020 9:34:41 AM

0.07 12/8/2020 9:35:42 AM

0.02 12/8/2020 9:36:42 AM

0.02 12/8/2020 9:37:43 AM

0.02 12/8/2020 9:38:43 AM

0.02 12/8/2020 9:39:44 AM

0.13 12/8/2020 9:40:44 AM Stop Run 1

0.10 Avg

0.02 12/8/2020 9:41:45 AM

0.02 12/8/2020 9:42:46 AM

0.37 12/8/2020 9:43:46 AM

0.16 12/8/2020 9:44:47 AM

0.02 12/8/2020 9:45:48 AM

0.61 12/8/2020 9:46:48 AM

22.83 12/8/2020 9:47:49 AM

19.05 12/8/2020 9:48:49 AM

24.41 12/8/2020 9:49:50 AM

24.37 12/8/2020 9:50:51 AM

24.55 12/8/2020 9:51:51 AM Bias



24.44 12/8/2020 9:52:52 AM

24.95 12/8/2020 9:53:52 AM

25.10 12/8/2020 9:54:53 AM

24.86 12/8/2020 9:55:54 AM

19.80 12/8/2020 9:56:54 AM

0.02 12/8/2020 9:57:55 AM

0.02 12/8/2020 9:58:55 AM

0.02 12/8/2020 9:59:56 AM

0.02 12/8/2020 10:00:57 AM

0.02 12/8/2020 10:01:57 AM Zero

0.02 12/8/2020 10:02:58 AM

0.02 12/8/2020 10:03:58 AM

0.08 12/8/2020 10:04:59 AM

0.02 12/8/2020 10:06:00 AM

0.02 12/8/2020 10:07:00 AM

0.02 12/8/2020 10:08:01 AM

0.12 12/8/2020 10:09:02 AM

0.02 12/8/2020 10:10:02 AM

0.02 12/8/2020 10:11:03 AM

0.05 12/8/2020 10:12:03 AM

0.02 12/8/2020 10:13:04 AM

0.02 12/8/2020 10:14:04 AM

0.02 12/8/2020 10:15:05 AM

0.02 12/8/2020 10:16:06 AM

0.33 12/8/2020 10:17:06 AM

0.02 12/8/2020 10:18:07 AM

0.02 12/8/2020 10:19:07 AM

0.15 12/8/2020 10:20:08 AM

0.02 12/8/2020 10:21:09 AM

0.06 12/8/2020 10:22:09 AM

0.02 12/8/2020 10:23:10 AM

0.02 12/8/2020 10:24:11 AM

0.02 12/8/2020 10:25:11 AM

0.02 12/8/2020 10:26:12 AM

0.02 12/8/2020 10:27:12 AM

0.09 12/8/2020 10:28:13 AM

0.02 12/8/2020 10:29:14 AM

0.02 12/8/2020 10:30:14 AM

0.02 12/8/2020 10:31:15 AM

0.02 12/8/2020 10:32:15 AM

0.02 12/8/2020 10:33:16 AM

0.02 12/8/2020 10:34:17 AM

0.11 12/8/2020 10:35:17 AM

0.02 12/8/2020 10:36:18 AM

0.02 12/8/2020 10:37:18 AM

0.02 12/8/2020 10:38:19 AM

0.02 12/8/2020 10:39:19 AM

0.05 12/8/2020 10:40:20 AM Start Run 2

0.02 12/8/2020 10:41:21 AM

0.02 12/8/2020 10:42:21 AM

0.02 12/8/2020 10:43:22 AM

0.25 12/8/2020 10:44:23 AM

0.02 12/8/2020 10:45:23 AM

0.02 12/8/2020 10:46:24 AM

0.51 12/8/2020 10:47:24 AM

0.02 12/8/2020 10:48:25 AM

0.02 12/8/2020 10:49:26 AM

0.02 12/8/2020 10:50:26 AM

0.24 12/8/2020 10:51:27 AM

0.16 12/8/2020 10:52:27 AM

0.02 12/8/2020 10:53:28 AM

0.05 12/8/2020 10:54:29 AM



0.02 12/8/2020 10:55:29 AM

0.02 12/8/2020 10:56:30 AM

0.02 12/8/2020 10:57:30 AM

0.02 12/8/2020 10:58:31 AM

0.27 12/8/2020 10:59:32 AM

0.02 12/8/2020 11:00:32 AM

0.02 12/8/2020 11:01:33 AM

0.12 12/8/2020 11:02:33 AM

0.02 12/8/2020 11:03:34 AM

0.02 12/8/2020 11:04:35 AM

0.08 12/8/2020 11:05:35 AM

0.02 12/8/2020 11:06:36 AM

0.02 12/8/2020 11:07:37 AM

0.02 12/8/2020 11:08:37 AM

0.02 12/8/2020 11:09:38 AM

0.49 12/8/2020 11:10:38 AM

0.24 12/8/2020 11:11:39 AM

0.02 12/8/2020 11:12:40 AM

0.02 12/8/2020 11:13:40 AM

0.02 12/8/2020 11:14:41 AM

0.02 12/8/2020 11:15:41 AM

0.14 12/8/2020 11:16:42 AM

0.42 12/8/2020 11:17:42 AM

0.02 12/8/2020 11:18:43 AM

0.02 12/8/2020 11:19:44 AM

0.02 12/8/2020 11:20:44 AM

0.02 12/8/2020 11:21:45 AM

0.38 12/8/2020 11:22:45 AM

0.02 12/8/2020 11:23:46 AM

0.02 12/8/2020 11:24:47 AM

0.02 12/8/2020 11:25:47 AM

0.14 12/8/2020 11:26:48 AM

0.02 12/8/2020 11:27:48 AM

0.02 12/8/2020 11:28:49 AM

0.02 12/8/2020 11:29:50 AM

0.02 12/8/2020 11:30:50 AM

0.02 12/8/2020 11:31:51 AM

0.02 12/8/2020 11:32:52 AM

0.23 12/8/2020 11:33:52 AM

0.02 12/8/2020 11:34:53 AM

0.02 12/8/2020 11:35:53 AM

0.02 12/8/2020 11:36:54 AM

0.07 12/8/2020 11:37:55 AM

0.02 12/8/2020 11:38:55 AM

0.02 12/8/2020 11:39:56 AM

0.02 12/8/2020 11:40:57 AM Stop Run 2

0.08 Avg

0.02 12/8/2020 11:41:57 AM

0.06 12/8/2020 11:42:58 AM

0.02 12/8/2020 11:43:58 AM

0.02 12/8/2020 11:44:59 AM

0.02 12/8/2020 11:46:00 AM

0.09 12/8/2020 11:47:00 AM

0.02 12/8/2020 11:48:01 AM

0.05 12/8/2020 11:49:01 AM

5.11 12/8/2020 11:50:02 AM

24.40 12/8/2020 11:51:02 AM

24.71 12/8/2020 11:52:03 AM

25.01 12/8/2020 11:53:04 AM Bias

24.95 12/8/2020 11:54:04 AM

25.02 12/8/2020 11:55:05 AM

25.03 12/8/2020 11:56:05 AM



25.04 12/8/2020 11:57:06 AM

25.05 12/8/2020 11:58:07 AM

7.72 12/8/2020 11:59:07 AM

0.02 12/8/2020 12:00:08 PM

0.02 12/8/2020 12:01:08 PM

0.02 12/8/2020 12:02:09 PM

0.02 12/8/2020 12:03:10 PM Zero

0.02 12/8/2020 12:04:10 PM

0.02 12/8/2020 12:05:11 PM

0.02 12/8/2020 12:06:11 PM

0.11 12/8/2020 12:07:12 PM

0.02 12/8/2020 12:08:13 PM

0.02 12/8/2020 12:09:13 PM

0.02 12/8/2020 12:10:14 PM

0.02 12/8/2020 12:11:14 PM

0.02 12/8/2020 12:12:15 PM

0.08 12/8/2020 12:13:16 PM

0.02 12/8/2020 12:14:16 PM

0.02 12/8/2020 12:15:17 PM Start Run 3

0.07 12/8/2020 12:16:18 PM

0.02 12/8/2020 12:17:18 PM

0.02 12/8/2020 12:18:19 PM

0.37 12/8/2020 12:19:19 PM

0.02 12/8/2020 12:20:20 PM

0.02 12/8/2020 12:21:21 PM

0.08 12/8/2020 12:22:21 PM

0.02 12/8/2020 12:23:22 PM

0.05 12/8/2020 12:24:22 PM

0.02 12/8/2020 12:25:23 PM

0.02 12/8/2020 12:26:24 PM

0.02 12/8/2020 12:27:24 PM

0.02 12/8/2020 12:28:25 PM

0.06 12/8/2020 12:29:25 PM

0.02 12/8/2020 12:30:26 PM

0.29 12/8/2020 12:31:27 PM

0.02 12/8/2020 12:32:27 PM

0.02 12/8/2020 12:33:28 PM

0.02 12/8/2020 12:34:28 PM

0.15 12/8/2020 12:35:29 PM

0.02 12/8/2020 12:36:30 PM

0.02 12/8/2020 12:37:30 PM

0.35 12/8/2020 12:38:31 PM

0.02 12/8/2020 12:39:31 PM

0.02 12/8/2020 12:40:32 PM

0.02 12/8/2020 12:41:33 PM

0.02 12/8/2020 12:42:33 PM

0.26 12/8/2020 12:43:34 PM

0.02 12/8/2020 12:44:35 PM

0.02 12/8/2020 12:45:35 PM

0.02 12/8/2020 12:46:36 PM

0.25 12/8/2020 12:47:36 PM

0.02 12/8/2020 12:48:37 PM

0.02 12/8/2020 12:49:38 PM

0.19 12/8/2020 12:50:38 PM

0.02 12/8/2020 12:51:39 PM

0.02 12/8/2020 12:52:39 PM

0.02 12/8/2020 12:53:40 PM

0.05 12/8/2020 12:54:40 PM

0.02 12/8/2020 12:55:41 PM

0.02 12/8/2020 12:56:42 PM

0.06 12/8/2020 12:57:42 PM

0.02 12/8/2020 12:58:43 PM



0.02 12/8/2020 12:59:44 PM

0.02 12/8/2020 1:00:44 PM

0.02 12/8/2020 1:01:45 PM

0.31 12/8/2020 1:02:45 PM

0.02 12/8/2020 1:03:46 PM

0.02 12/8/2020 1:04:47 PM

0.02 12/8/2020 1:05:47 PM

0.27 12/8/2020 1:06:48 PM

0.02 12/8/2020 1:07:48 PM

0.02 12/8/2020 1:08:49 PM

0.02 12/8/2020 1:09:50 PM

0.02 12/8/2020 1:10:50 PM

0.53 12/8/2020 1:11:51 PM

0.15 12/8/2020 1:12:51 PM

0.02 12/8/2020 1:13:52 PM

0.02 12/8/2020 1:14:53 PM

0.03 12/8/2020 1:15:53 PM Stop Run 3

0.07 Avg

0.02 12/8/2020 1:16:54 PM

0.02 12/8/2020 1:17:55 PM

0.10 12/8/2020 1:18:55 PM

0.02 12/8/2020 1:19:56 PM

0.02 12/8/2020 1:20:56 PM

0.02 12/8/2020 1:21:57 PM

0.13 12/8/2020 1:22:57 PM

0.02 12/8/2020 1:23:58 PM

18.19 12/8/2020 1:24:59 PM

23.99 12/8/2020 1:25:59 PM

24.91 12/8/2020 1:27:00 PM

25.63 12/8/2020 1:28:00 PM

25.77 12/8/2020 1:29:01 PM

25.89 12/8/2020 1:30:02 PM Bias

26.00 12/8/2020 1:31:02 PM

26.02 12/8/2020 1:32:03 PM

26.02 12/8/2020 1:33:04 PM

26.02 12/8/2020 1:34:04 PM

25.82 12/8/2020 1:35:05 PM

1.67 12/8/2020 1:36:05 PM

0.15 12/8/2020 1:37:06 PM

0.02 12/8/2020 1:38:07 PM

0.02 12/8/2020 1:39:07 PM Zero

0.03 12/8/2020 1:40:08 PM



Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate,
Oxygen, Carbon Dioxide, Nitrogen Oxide, Carbon Monoxide and

Volatile Organic Compounds Emissions Testing

Sampling performed on the P039 Accutherm Thermal Oxidizer Outlet

Akron, OH

Test Date: 4/15/2021



Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate,
Oxygen, Carbon Dioxide, Nitrogen Oxide, Carbon Monoxide and

Volatile Organic Compounds Emissions Testing

Sampling performed on the P039 Accutherm Thermal Oxidizer Outlet

Akron, OH

Test Date: 4/15/2021

Brian E. Lemasters
Custom Stack Analysis, LLC.



Custom Stack Analysis, LLC. P. O. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com

REPORT CERTIFICATION

Custom Stack Analysis, LLC. has used its professional experience and best
professional efforts in performing this compliance test. I have reviewed the results of
these tests, and to the best of my knowledge and belief, they are true and correct.

Brian E. Lemasters



Custom Stack Analysis, LLC. P. O. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Custom Stack Analysis, LLC.        P. O. Box 3750  14614 Cenfield St NE  Alliance, Ohio 44601  Phone: 330-525-5119   Fax: 330-525-7908   E-mail: stacks@customstackanalysis.com

EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-4, 3A, 7E, 10 and 25A. Testing was conducted on the P039 Accutherm
Outlet on April 15th, 2021. The testing was conducted at Meggitt Aircraft Braking
Systems Corporation (Facility ID – 16-77-01-0999) on P039 Accutherm Outlet to
determine compliance status with Permit No. – P0121253 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray, Mr.
Dylan Gray and Mr. Brian Lemasters. The testing procedures were coordinated by Mr.
Jim Davies of Meggitt Aircraft Braking Systems Corporation. All testing procedures were
witnessed by Mr. Connor Moroney of the Akron Regional Air Quality Management
District (see Table 1.1).

Table 1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Mr. Jim Davies
Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, OH 44306 (330) 796-1743 (Phone)

Mr. Connor Moroney

Akron Regional Air Quality
Management District
1867 W. Market St,
Akron, OH 44313

(330) 812-3904 (Phone)

Mr. James Gray
Owner

Mr. Brian Lemasters
Project Manager

Mr. Dylan Gray
Project Technician

Custom Stack Analysis,LLC.
14614 Cenfield St. N.E.
Alliance, OH 44601

(330) 525-5119 (Phone)
(330) 525-7908 (Fax)

Test results are located on page 3. A description of the testing protocol is
included on pages 4-8.  All testing calculations are located on pages 15-22. Appendix 1
includes field test data. Appendix 2 contains laboratory data from Custom Stack
Analysis, LLC. Appendix 3 contains calibration data for the equipment used on test day.
Appendix 4 contains monitoring data. Appendix 5 contains process data.
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Custom Stack Analysis, LLC.        P. O. Box 3750  14614 Cenfield St NE  Alliance, Ohio 44601  Phone: 330-525-5119   Fax: 330-525-7908   E-mail: stacks@customstackanalysis.com

Table 1.2 demonstrates how Meggitt Aircraft Braking Systems Corporation in Akron, OH is operating in
compliance with the applicable emission standards.

Table 1.2: Emission Limits and Test Results Summary

Pollutant Emission Limitations Test Result Average Compliance
Demonstrated

Nitrogen Oxide 0.637 tons/yr

Volatile Organic
Compounds

0.36 tons/yr 0.0199 tons/yr Yes

Carbon Monoxide 0.0023 tons/yr
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Custom Stack Analysis, LLC.        P. O. Box 3750  14614 Cenfield St NE  Alliance, Ohio 44601  Phone: 330-525-5119   Fax: 330-525-7908   E-mail: stacks@customstackanalysis.com

Run #1 Run #2 Run #3 Avg.
Stack Gas    Velocity (ft/sec) 12.70 13.02 13.18 12.97
Standard Cubic Feet an Hour 50,567 50,007 49,802 50,125
Actual Cubic Feet per Minute 2,394 2,454 2,484 2,444
Moisture % 5.33% 6.49% 6.14% 5.99%
Carbon Dioxide % 3.24% 2.92% 3.32% 3.16%
Oxygen % 14.21% 14.76% 14.27% 14.41%
Nitrogen % 82.55% 82.33% 82.41% 82.43%

CO (ppm) 0.07 0.17 0.20 0.14
CO (lbs/hr) 0.0002 0.0006 0.0007 0.0005
CO (tons/yr) 0.0011 0.0026 0.0032 0.0023

Nox (ppm) 24.77 24.02 24.11 24.30
Nox (lbs/hr) 0.1496 0.1434 0.1433 0.1454
Nox (tons/yr) 0.6551 0.6282 0.6278 0.6370

VOC (ppm) 0.86 1.28 0.77 0.97
VOC (lbs/hr Carbon) 0.0040 0.0060 0.0036 0.0045
VOC (tons/yr) 0.0177 0.0263 0.0157 0.0199

Methods 1-4, 3A, 7E, 10 and 25A

Test Results
Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet

4/15/2021



Page 4

Custom Stack Analysis, LLC.        P. O. Box 3750  14614 Cenfield St NE  Alliance, Ohio 44601  Phone: 330-525-5119   Fax: 330-525-7908   E-mail: stacks@customstackanalysis.com

METHOD 1

Sample and velocity traverses for stationary sources.
To aid in the representative measurement of pollutant emissions and/ or total

volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.
The average gas velocity in a stack is determined from the gas density and from

measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.
This method is applicable for determining carbon dioxide and oxygen

concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 3A TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of O2 gas
concentration. The gases pass through a heated sampling probe and filter to prevent
condensation. The gases then pass through a calibration valve to a heated sampling
line. After the heated sampling line is a Universal Analyzers Model 530 air cooled single
sample thermoelectric water condenser with a perostolic pump for moisture removal.
The sample is then passed through to a California Analytical Instruments Model 100F
for O2  concentrations. Before the testing procedures commence the analyzer is left to
warm up for a 90 minute period. It is then calibrated according to Method 7E
specifications. To the extent practicable, the measured emissions should be between 20
to 100 percent of the selected calibration span. Three calibration gases are selected.
The High-Level gas concentrations shall be equivalent to 20 to 100 percent of the
calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of the
calibration span. The Low-Level Gas concentrations of less than 20 percent of the span.
Before the first run an analyzer calibration error check is conducted. If the low-level,
mid, or high cal gases expected concentrations differ by more than +-2% of the span
then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 7E TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of NOx gas
concentration using a chemiluminescence analyzer. The gases pass through a heated
sampling probe and filter to prevent condensation. The gases then pass through a
calibration valve to a heated sampling line. After the heated sampling line is a
condenser for moisture removal. The sample is then passed through to a Thermo
Environmental Instruments Model 42 chemiluminescence analyzer where the gases are
analyzed for NOx concentrations. Before the testing procedures commence the
analyzer is left to warm up for a 90 minute period. It is then calibrated according to
Method 7E specifications. To the extent practicable, the measured emissions should be
between 20 to 100 percent of the selected calibration span. Three calibration gases are
selected. The High-Level gas concentrations shall be equivalent to 20 to 100 percent of
the calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of
the calibration span. The Low-Level Gas concentrations of less than 20 percent of the
span. Before the first run an analyzer calibration error check is conducted. If the low-
level, mid, or high cal gases expected concentrations differ by more than +-2% of the
span then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 10 TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of CO gas
concentration using a Luft-type nondispersive infrared analyzer. The gases pass
through a heated sampling probe and filter to prevent condensation. The gases then
pass through a calibration valve to a heated sampling line. After the heated sampling
line is a Universal Analyzers Model 530 air cooled single sample thermoelectric water
condenser with a perostolic pump for moisture removal. The sample is then passed
through an ascarite tube to a Thermo Environmental Instruments Model 48 Luft-type
analyzer where the gases are analyzed for CO concentrations. Before the testing
procedures commence the analyzer is left to warm up for a 90 minute period. It is then
calibrated according to Method 7E specifications. To the extent practicable, the
measured emissions should be between 20 to 100 percent of the selected calibration
span. Three calibration gases are selected. The High-Level gas concentrations shall be
equivalent to 20 to 100 percent of the calibration span. Mid-Level concentrations shall
be equivalent to 40 to 60 percent of the calibration span. The Low-Level Gas
concentrations of less than 20 percent of the span. Before the first run an analyzer
calibration error check is conducted. If the low-level, mid, or high cal gases expected
concentrations differ by more than +-2% of the span then the procedure needs to be
repeated until an acceptable 3 point calibration is obtained. After the analyzer
calibration check the upscale and low level calibration gases are introduced to the
sampling calibration valve and recorded. System bias calibration must be within 5.0% of
the analyzer calibration span for low-scale and upscale calibration gases. At the
conclusion of each of the test runs the low-level gas and an upscale gas closest to the
concentrations are introduced to the calibration valve assembly. If either the low-level or
upscale value exceeds +-3% of the span, then the run is considered invalid.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within
two hours of the start of the test the FIA is calibrated. The calibration range or span is
selected to be from 1.5 to 2.5 times the expected concentration. Three calibration
ranges are then selected as follows:  Low level 25-35% of the span, Mid level 45-55% of
the span, and a High level 80-90% of the span. A zero and a high level calibration gas is
then injected a the valve assembly and the FIA is adjusted to these levels. Then all four
gases are introduced into the analyzer and recorded. If the responses are within 5% of
the expected values then the analyzer is responding correctly. The sample probe is
located in the center of the stack and sealed in place and the test is started. The test
lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the
mid level calibration gas is injected at the valve assembly. The analyzer responses are
then recorded. The drift check is acceptable if the results are within 3% of the span
value. These checks are performed before and after each test run.
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        CALCULATIONS
RUN #1 RUN #2 RUN #3

 ^H
1. Vm (std) 43.07 42.45 42.75 =    VM * 17.64 * PBAR + 13.6    * Y

Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.07 42.45 42.75

Vm           = Volume of gas sampled at meter box, cuft. = 45.02 44.61 45.09

17.64        = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm            = Average dry gas meter temperature, + 460 Rankine. = 531.04167 533.75 535.79167

Pbar         = Barometric pressure, inches of mercury (Hg) = 28.64 28.64 28.64

^H             = Average pressure differential across orifice. = 2 2 2

13.6          = Specific gravity of mercury. = 13.6 13.6 13.6

Y               = Calibration factor of meter box. = 1.0004 1.0004 1.0004

RUN #1 RUN #2 RUN #3

2. Vw (std) 2.43 2.95 2.80 =   Vlc     * P H20 R Tstd    =  K2   *   Vlc
Mh20 *         Pstd

RUN #1 RUN #2 RUN #3
Vlc             = Volume of water and silica colected. = 51.5 62.5 59.4

P H20       = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20      = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R               = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd         = Standard absolute temperature, 528 R. = 528 528 528

Pstd         = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2             = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.05334 0.06487 0.06145 =            Vw(std)
  Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws           = Water vapor in the gas stream, proportion. = 0.05334 0.06487 0.06145

Vw(std)     = Volume of water vapor in the gas sample, scf. = 2.43 2.95 2.80

Vm(std)     = Volume of gas sampled at meter box, scf. = 43.07 42.45 42.75

Outlet
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RUN #1 RUN #2 RUN #3

4. Md 29.086694 29.056811 29.102617 = 0.44 (%CO2)   +  0.32 (%O2)   +  0.28  (%N2)   +  %CO)

RUN #1 RUN #2 RUN #3
Md             = Dry molecular weight, lb / lb-mole. = 29.09 29.06 29.10

0.44           = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32           = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28           = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.50 28.34 28.42 = Md   *  (1-Bws)   +  M H20   *  (Bws)

RUN #1 RUN #2 RUN #3
Ms              = Molecular weight of gas , wet basis, lb /lb-mole. = 28.50 28.34 28.42

M H20       = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 12.70 13.02 13.18 = 85.49   *  Cp   *     ^p     *  Ts   +  460
 Ps   *  Ms

RUN #1 RUN #2 RUN #3
Vs              = Average stack gas velocity, ft / sec. = 12.70 13.02 13.18

85.49        = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp             = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P              = Velocity head of stack gas, avg. sq rt. = 0.13704 0.13847 0.13895

Ts              = Temperature of stack gas, + 460 (Rankine). = 1359.625 1393 1420
Ps               = Absolute stack gas pressure, barometric + static. = 28.65 28.65 28.65
Ms              = Molecular weight of stack gas, wet basis. = 28.50 28.34 28.42

RUN #1 RUN #2 RUN #3

7. ACFM 2393.78 2454.40 2483.86 = Stack Area   *   60   *   Vs

RUN #1 RUN #2 RUN #3
Vs              = Average stack gas velocity, ft / sec. = 12.70 13.02 13.18
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RUN #1 RUN #2 RUN #3
Tstd Ps

8 SCFH 50567 50007 49802 =    3600  *  ( 1  -  Bws  )  *  Vs  *  A  *    *
Ts   Pstd

RUN #1 RUN #2 RUN #3
3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.0533415 0.0648732 0.0614459

A = Area of stack in sq ft. = 3.14 3.14 3.14

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 1359.625 1393 1420

Ps = Absolute stack gas pressure, barometric + static. 28.64 28.64 28.64

Vs = Average stack gas velocity, ft / sec. 12.70 13.02 13.18
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        CALCULATIONS
VOC

RUN #1 RUN #2 RUN #3
Lbs/Hr

1. Propane 0.00495 0.00734 0.00437 =    0.11443  *  SCFH  *  PPM  *  10^- 6

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802

PPM = PPM = 0.8556412 1.2832484 0.7671375

RUN #1 RUN #2 RUN #3
Lbs/Hr

2. Carbon 0.00405 0.00600 0.00357 =   0.031182  *  SCFH  *  PPM  *  3  *  10^- 6

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802

PPM = PPM = 0.8556412 1.2832484 0.7671375

3 = Carbon equivalent correction factor for propane. = 3 3 3
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        CALCULATIONS
NOX

RUN #1 RUN #2 RUN #3

1. Lbs/Hr 0.14956 0.14341 0.14333 =    1.194  *  SCFH  *  PPM  *  10^- 7

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802

PPM = PPM corrected = 24.77 24.02 24.10

RUN #1 RUN #2 RUN #3
Cma

2 PPM Corr. 24.77 24.02 24.10 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm. = 0.11 0.16 0.135

C = Effluent gas concentration, dry basis, ppm. = 24.73 24.35 24.2

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm. = 25.255 25.64 25.395

Cma = Actual concentration of the upscale calibration
gas, ppm. = 25.3 25.3 25.3
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        CALCULATIONS
CO

RUN #1 RUN #2 RUN #3
1

Lbs/Hr 0.00 0.00 0.00 =    .726  *  SCFH  *  PPM  *  10^- 7

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50566.76 50007 49802

PPM = PPM = 0.07 0.17 0.20

RUN #1 RUN #2 RUN #3
Cma

2 PPM Corr. 0.0665 0.1662 0.2 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm. = -0.055 -0.075 -0.01

C = Effluent gas concentration, dry basis, ppm. = 0.01 0.09 0.19

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm.= 14.04 14.24 14.41

Cma = Actual concentration of the upscale calibration
gas, ppm. = 14.42 14.42 14.42
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        CALCULATIONS
O2

RUN #1 RUN #2 RUN #3
Cma

1 % Corr. 14.21 14.76 14.27 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm.= 0.14 0.27 0.26

C = Effluent gas concentration, dry basis, ppm.= 14.29 14.65 14.15

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm.= 10.095 10.015 9.995

Cma = Actual concentration of the upscale calibration
gas, ppm. = 10.00 10.00 10.00
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        CALCULATIONS
CO2

RUN #1 RUN #2 RUN #3
Cma

1 % Corr. 3.24 2.92 3.32 = Cgas = ( C - Co)  ----------------
            Cm - Co

RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibration

bias check responses for the zero gas, ppm.= -0.005 0.02 0.025

C = Effluent gas concentration, dry basis, ppm.= 3.26 2.93 3.31

Cm = Average of initial and final system calibration
bias check responses for the upscale gas, ppm.= 9.795 9.72 9.63

Cma = Actual concentration of the upscale calibration
gas, ppm. = 9.72 9.72 9.72
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Test Data



Plant Date

Location By

Point # Angle
1 3

2 3

3 1

4 0

5 2

6 0

7 1

8 1

B-1 2

2 1

3 3

4 4

5 2

6 2

7 1

8 0

Avg 2

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet4/15/2021

P039 Accutherm Outlet Jim G, Brian L, Dylan G



Plant Meggitt Aircraft Braking Systems Corporation Date

Location By

Run No.

Point #
Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F Pitot Δ P °F

A-1 0.022 878 0.023 892 0.019 921 0.022 942

2 0.024 881 0.023 895 0.021 926 0.025 948

3 0.019 882 0.020 908 0.022 935 0.021 953

4 0.025 883 0.023 915 0.022 940 0.024 958

5 0.018 884 0.019 921 0.020 947 0.020 969

6 0.016 882 0.018 926 0.018 951 0.017 974

7 0.015 880 0.017 931 0.016 958 0.016 979

8 0.012 881 0.015 933 0.014 966 0.014 985

B-1 0.018 865 0.018 902 0.021 932 0.019 960

2 0.020 867 0.019 907 0.024 937 0.020 967

3 0.022 872 0.020 913 0.020 943 0.022 973

4 0.021 874 0.022 918 0.024 950 0.022 981

5 0.018 880 0.019 924 0.021 954 0.019 989

6 0.017 882 0.019 930 0.018 961 0.020 994

7 0.016 883 0.018 934 0.016 965 0.017 998

8 0.014 884 0.015 937 0.013 968 0.015 1002

0.14 899.63 0.14 932.50 0.14 960.19
0.136 881 0.138 918 0.138 947 0.139 973

Static:

P039 Accutherm Outlet Brian L

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet

4/15/2021

Post 3

Run #2 Run #3

Pre 1 Post 1 Post 2

Run #1

0.1920.186 0.189 0.189



COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 4/15/2021 4/15/2021 4/15/2021

RUN LENGTH (min) 60 60 60

VOLUME (cubic feet) 45.022 44.605 45.093

Y FACTOR 1.0004 1.0004 1.0004

BAROMETRIC 28.64 28.64 28.64

METER TEMP. (R) 531.04 533.75 535.79

STACK TEMP. (R) 1359.63 1392.50 1420.19

AVERAGE ^P 0.137 0.138 0.139

AVERAGE ^H 2.00 2.00 2.00

IMPINGER VOLUME 51.50 62.50 59.40

PITOT COEF. 0.84 0.84 0.84

STATIC PRESSURE 0.188 0.189 0.191

STACK AREA 3.14 3.14 3.14

CARBON DIOXIDE 3.24 2.92 3.32

OXYGEN 14.21 14.76 14.27

NITROGEN 82.55 82.33 82.41

TEST DATA

Outlet

P039 Accutherm

Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet

1204 Massillon Road

Akron

OH

44306

Methods 1-4, 3A, 7E, 10 and 25A

Jim G, Brian L, Dylan G



4/15/2021

RUN #1 RUN #2 RUN #3

VM (std) 43.069 42.454 42.755

VW (std) 2.427 2.945 2.799

BWS 0.053 0.065 0.061

MD 29.087 29.057 29.103

MS 28.495 28.340 28.420

VS (ft/sec) 12.699 13.021 13.177

SCFH 50566.76 50006.76 49802.36

ACFM 2393.78 2454.40 2483.86

DCFM 842.78 833.45 830.04

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

TEST RESULTS

P039 Accutherm Outlet



RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (lbs/hr propane) 0.005 0.007 0.004

VOC (lbs/hr carbon) 0.004 0.006 0.004

NOX (lbs/hr) 0.150 0.143 0.143

CO (lbs/hr) 0.000 0.001 0.001

O2 % 14.214 14.756 14.268

CO2 % 3.238 2.916 3.324

RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.86 1.28 0.77

NOX (ppm) 24.73 24.35 24.20

CO (ppm) 0.01 0.09 0.19

O2 (%) 14.29 14.65 14.15

CO2 (%) 3.26 2.93 3.31

NOX CAL. CORR.

INITIAL ZERO 0.04 0.18 0.14

INITIAL UPSCALE 25.15 25.36 25.92

FINAL ZERO 0.18 0.14 0.13

FINAL UPSCALE 25.36 25.92 24.87

ACTUAL UPSCALE 25.30 25.3 25.3

NOX (ppm corrected) 24.77 24.02 24.10

CO CAL. CORR.

INITIAL ZERO 0.02 -0.13 -0.02

INITIAL UPSCALE 14.02 14.06 14.42

FINAL ZERO -0.13 -0.02 0

FINAL UPSCALE 14.06 14.42 14.4

ACTUAL UPSCALE 14.42 14.42 14.42

CO (ppm corrected) 0.07 0.17 0.20

O2 CAL CORR.

INITIAL ZERO 0.02 0.26 0.28

INITIAL UPSCALE 10.07 10.12 9.91

FINAL ZERO 0.26 0.28 0.24

FINAL UPSCALE 10.12 9.91 10.08

ACTUAL UPSCALE 10.00 10 10

O2 (% corrected) 14.21 14.76 14.27

CO2 CAL CORR.

INITIAL ZERO -0.04 0.03 0.01

INITIAL UPSCALE 9.79 9.8 9.64

FINAL ZERO 0.03 0.01 0.04

FINAL UPSCALE 9.80 9.64 9.62

ACTUAL UPSCALE 9.72 9.72 9.72

CO2 (% corrected) 3.24 2.92 3.32

4/15/2021
P039 Accutherm Outlet

P039 Accutherm Outlet

4/15/2021

TEST DATA

TEST RESULTS



Plant: Date :

Barometer (Pg) ID: 1

Ambient Temp Y 1.0004

ΔH 1.986

ΔH Set Point : 2.0

Run Time

Start: 60

Stop:

Cold Box #

11
Time

0 68 64.0 63 5

5 71 66.0 56 5

10 72 66.0 54 5

15 74 67.0 53 5

20 74 68.0 57 5

25 75 68.0 57 5

30 75 69.0 58 5

35 75 69.0 60 5

40 75 70.0 61 5

45 76 70.0 62 5

50 76 70.0 62 5

55 76 71.0 63 5

60

Vm

58.8 5.0

Leak Rate @ 9.0 " Hg = 0.000

Custom Stack Analysis, L.L.C.
Method 4

Meter Box

28.64

50

Meggitt Aircraft Braking Systems Corporation

13:45

4/15/2021

Time

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

14:45

Run #1

203.991

207.748

170.240

174.012

177.793

181.546

185.323

189.058

192.762

196.477

200.211

71

211.510

215.262

45.022

AVG:



Run Time

Start: 60

Stop:

Cold Box #

4
Time

0 73 70 59 6

5 74 71 52 6

10 75 72 52 6

15 75 71 52 6

20 77 71 53 6

25 76 71 55 6

30 76 72 57 6

35 77 70 56 6

40 77 72 58 6

45 77 72 57 6

50 77 72 57 6

55 77 75 58 6

60

Vm

55.5 6.0

Leak Rate @ 10.5 " Hg = 0.004

Time

15:27

16:27

230.576

234.243

Run #2

215.689

219.412

223.171

226.841

Meter Volume Meter Temp Cond

Temp

VAC

"Hg

237.930

241.628

245.371

249.025

252.831

256.558

260.294

44.605

AVG: 74



Run Time

Start: 60

Stop:

Cold Box #

6

Time

0 74 72 58 5

5 76 73 53 5

10 77 73 53 5

15 78 73 54 5
20 78 73 58 5
25 78 74 58 5
30 78 74 57 5
35 79 74 57 5
40 79 74 58 5
45 79 74 56 5
50 79 75 53 5
55 80 75 54 5
60

Vm
55.8 5.0

Leak Rate @ 10.0 " Hg = 0.000

Time

17:04

18:04

Run #3

VAC

"Hg

264.046

267.823

271.548

275.332

286.626
290.390

Meter Volume Meter Temp Cond

Temp

279.127
282.879

AVG: 76

294.139
297.893

309.139
45.093

301.663
305.358



Appendix #2

Laboratory Data



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 812.6 563.0 537.8 968.5

Tare 726.3 610.3 536.6 957.2
Net 86.3 -47.3 1.2 0.0 0.0 0.0 11.3

Reagent H2O H2O

mLs 100.0 100.0

grams grams
200.0 40.2 Total = 51.5

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 677.5 755.0 626.3 1030.3

Tare 628.1 752.7 625.2 1020.6
Net 49.4 2.3 1.1 0.0 0.0 0.0 9.7

Reagent H2O H2O
mLs 100.0 100.0

grams grams
200.0 52.8 Total = 62.5

grams grams grams grams grams grams grams

Box ID 1 2 3 4 5 6 Drierite

Gross 792.8 655.7 488.4 969.2

Tare 750.5 650.4 487.0 958.8
Net 42.3 5.3 1.4 0.0 0.0 0.0 10.4

Reagent H2O H2O
mLs 100.0 100.0

grams grams

200.0 49.0 Total = 59.4Impinger Total =

Scale Serial # 1203240794

R
U

N
#

3

6

Intial Imp mL =

R
U

N
#

2

4

Intial Imp mL = Impinger Total =

R
U

N
#

1

11

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet Brian L

Moisture Weights Moisture

Impinger Total =Intial Imp mL =



Appendix #3

Calibration Data



































































Appendix #4

Monitoring Data



Meggitt Aircraft Braking Systems Corporation

P039 Accutherm Outlet O2 Gas Cal

High 20 20

Nox Gas Cal Mid 10 10.1

High 46.93 47.20 Zero 0 0.1

Mid 25.30 25.10

Zero 0.00 0.40 CO2 Gas Cal

High 20.04 20

NO2 Gas Cal Mid 9.72 9.8

49.50 48.70 Zero 0 0

VOC Gas CO Gas Cal

High 47.05 High 29.76 30

Mid 24.70 Mid 14.42 14.6

Low 13.70 Zero 0 0

Zero 0.00

CO2 O2 CO VOC NOx Time Stamp

-0.03 0.04 -0.01 0.14 25.15 4/15/2021 11:43:53 AM Nox Bias VOC Zero

-0.04 0.41 -0.02 0.57 25.12 4/15/2021 11:44:53 AM

-0.01 11.35 -0.02 2.22 22.73 4/15/2021 11:45:53 AM

0.02 15.53 0.04 44.22 12.51 4/15/2021 11:46:54 AM

-0.02 20.96 0.03 47.13 0.58 4/15/2021 11:47:54 AM

-0.03 20.91 -0.02 47.42 0.04 4/15/2021 11:48:55 AM VOC High

-0.03 20.91 0.00 46.91 0.04 4/15/2021 11:49:55 AM

-0.03 20.92 -0.01 46.96 0.04 4/15/2021 11:50:55 AM

-0.03 18.42 0.13 4.36 0.04 4/15/2021 11:51:56 AM

-0.04 0.75 6.99 0.33 0.04 4/15/2021 11:52:56 AM

-0.04 0.17 13.92 0.27 0.04 4/15/2021 11:53:57 AM

-0.04 0.02 14.02 0.24 0.04 4/15/2021 11:54:57 AM Co Bias CO2 O2 Zero

-0.04 0.02 13.97 0.23 0.04 4/15/2021 11:55:58 AM

-0.04 0.02 13.96 0.18 0.04 4/15/2021 11:56:58 AM

-0.03 4.09 13.93 4.77 0.04 4/15/2021 11:57:58 AM

-0.02 13.18 6.60 13.08 0.04 4/15/2021 11:58:59 AM

-0.04 20.81 0.26 13.19 0.04 4/15/2021 11:59:59 AM VOC Low

-0.03 20.93 0.10 10.59 0.04 4/15/2021 12:01:00 PM

-0.02 20.93 0.10 6.79 0.04 4/15/2021 12:02:00 PM

-0.01 20.97 0.10 24.55 0.04 4/15/2021 12:03:00 PM

-0.04 21.05 0.02 24.62 0.04 4/15/2021 12:04:01 PM VOC Bias CO Zero

-0.04 21.04 0.04 18.16 0.04 4/15/2021 12:05:01 PM

-0.02 20.99 0.00 1.89 0.04 4/15/2021 12:06:02 PM

0.13 20.72 0.01 2.44 0.04 4/15/2021 12:07:02 PM

8.34 11.94 -0.05 0.32 0.04 4/15/2021 12:08:03 PM

9.79 10.07 -0.20 0.25 0.04 4/15/2021 12:09:03 PM O2 CO2 Bias Nox Zero

9.80 10.09 -0.15 0.48 0.04 4/15/2021 12:10:03 PM

5.51 14.40 -0.23 0.65 0.04 4/15/2021 12:11:04 PM

0.38 20.91 -0.07 0.80 0.04 4/15/2021 12:12:04 PM

0.09 20.93 0.01 0.81 0.04 4/15/2021 12:13:05 PM

0.07 20.93 0.00 0.79 0.04 4/15/2021 12:14:05 PM

0.06 20.93 0.03 0.72 0.04 4/15/2021 12:15:05 PM

0.05 20.93 0.01 0.72 0.04 4/15/2021 12:16:06 PM

0.04 20.93 0.03 0.71 0.04 4/15/2021 12:17:06 PM

0.04 20.93 0.02 0.72 0.04 4/15/2021 12:18:07 PM

0.04 20.93 0.03 0.72 0.04 4/15/2021 12:19:07 PM

0.03 20.93 0.07 0.72 0.04 4/15/2021 12:20:08 PM

0.03 20.93 0.00 0.72 0.04 4/15/2021 12:21:08 PM

0.04 20.93 -0.01 0.68 0.04 4/15/2021 12:22:08 PM

0.04 20.93 0.01 0.71 0.04 4/15/2021 12:23:09 PM

0.04 20.93 -0.02 0.64 0.04 4/15/2021 12:24:09 PM

0.03 20.93 -0.04 0.61 0.04 4/15/2021 12:25:10 PM

0.04 20.93 0.02 0.65 0.04 4/15/2021 12:26:10 PM

0.04 20.93 0.00 0.66 0.04 4/15/2021 12:27:11 PM



0.04 20.93 -0.01 0.68 0.04 4/15/2021 12:28:11 PM

0.04 20.93 0.01 0.69 0.04 4/15/2021 12:29:11 PM

0.04 20.93 0.01 0.65 0.04 4/15/2021 12:30:12 PM

0.04 20.93 -0.01 0.67 0.04 4/15/2021 12:31:12 PM

0.04 20.93 0.06 0.71 0.04 4/15/2021 12:32:13 PM

0.04 20.93 0.01 0.71 0.04 4/15/2021 12:33:13 PM

0.04 20.93 0.01 0.71 0.04 4/15/2021 12:34:14 PM

0.05 20.93 0.04 0.71 0.04 4/15/2021 12:35:14 PM

0.05 20.93 0.02 0.68 0.04 4/15/2021 12:36:14 PM

0.04 20.93 -0.03 0.68 0.04 4/15/2021 12:37:15 PM

0.04 20.93 0.00 0.70 0.04 4/15/2021 12:38:15 PM

0.05 20.93 -0.01 0.70 0.04 4/15/2021 12:39:16 PM

0.05 20.94 -0.01 0.65 0.04 4/15/2021 12:40:16 PM

0.05 20.94 -0.02 0.64 0.04 4/15/2021 12:41:17 PM

0.05 20.94 -0.01 0.70 0.04 4/15/2021 12:42:17 PM

0.05 20.94 0.00 0.69 0.04 4/15/2021 12:43:17 PM

0.05 20.94 0.01 0.69 0.04 4/15/2021 12:44:18 PM

0.05 20.93 0.02 0.66 0.04 4/15/2021 12:45:18 PM

0.05 20.93 0.02 0.64 0.04 4/15/2021 12:46:19 PM

0.06 20.93 0.02 0.70 0.04 4/15/2021 12:47:19 PM

0.06 20.93 0.00 0.69 0.04 4/15/2021 12:48:19 PM

0.06 20.93 0.02 0.71 0.04 4/15/2021 12:49:20 PM

0.06 20.93 -0.02 0.71 0.05 4/15/2021 12:50:20 PM

0.06 20.93 0.01 0.72 0.04 4/15/2021 12:51:21 PM

0.06 20.93 0.01 0.70 0.05 4/15/2021 12:52:21 PM

0.06 20.93 0.00 0.69 0.06 4/15/2021 12:53:22 PM

0.06 20.93 -0.03 0.70 0.06 4/15/2021 12:54:22 PM

0.06 20.94 0.01 0.74 0.04 4/15/2021 12:55:22 PM

0.07 20.94 0.00 0.72 0.04 4/15/2021 12:56:23 PM

0.07 20.93 0.00 0.77 0.04 4/15/2021 12:57:23 PM

0.07 20.93 0.03 0.72 0.04 4/15/2021 12:58:24 PM

0.07 20.93 0.03 0.75 0.04 4/15/2021 12:59:24 PM

0.07 20.93 0.02 0.73 0.04 4/15/2021 1:00:25 PM

0.08 20.93 0.03 0.71 0.05 4/15/2021 1:01:25 PM

0.08 20.93 0.02 0.71 0.06 4/15/2021 1:02:25 PM

0.08 20.93 0.01 0.71 0.05 4/15/2021 1:03:26 PM

0.08 20.93 0.02 0.71 0.06 4/15/2021 1:04:26 PM

0.08 20.93 -0.02 0.73 0.05 4/15/2021 1:05:27 PM

0.08 20.93 0.02 0.72 0.06 4/15/2021 1:06:27 PM

0.08 20.93 0.00 0.70 0.06 4/15/2021 1:07:27 PM

0.08 20.93 -0.02 0.68 0.06 4/15/2021 1:08:28 PM

0.08 20.93 -0.02 0.72 0.04 4/15/2021 1:09:28 PM

0.09 20.93 -0.02 0.76 0.04 4/15/2021 1:10:29 PM

0.09 20.93 -0.02 0.75 0.04 4/15/2021 1:11:29 PM

0.09 20.93 -0.02 0.72 0.04 4/15/2021 1:12:30 PM

0.09 20.93 0.00 0.72 0.04 4/15/2021 1:13:30 PM

0.09 20.93 -0.02 0.73 0.04 4/15/2021 1:14:30 PM

0.09 20.93 -0.03 0.76 0.05 4/15/2021 1:15:31 PM

0.09 20.93 -0.01 0.74 0.05 4/15/2021 1:16:31 PM

0.09 20.93 0.02 0.74 0.04 4/15/2021 1:17:32 PM

0.09 20.93 -0.01 0.75 0.05 4/15/2021 1:18:32 PM

0.09 20.93 -0.01 0.69 0.05 4/15/2021 1:19:32 PM

0.10 20.93 0.00 0.72 0.04 4/15/2021 1:20:33 PM

0.09 20.93 -0.01 0.74 0.04 4/15/2021 1:21:33 PM

0.10 20.93 0.00 0.72 0.04 4/15/2021 1:22:34 PM

0.10 20.93 0.01 0.72 0.04 4/15/2021 1:23:34 PM

0.10 20.93 0.00 0.73 0.06 4/15/2021 1:24:35 PM

0.10 20.93 -0.02 0.74 0.05 4/15/2021 1:25:35 PM

0.10 20.93 0.00 0.77 0.06 4/15/2021 1:26:35 PM

0.11 20.93 -0.06 0.79 0.04 4/15/2021 1:27:36 PM

0.11 20.93 -0.03 0.80 0.04 4/15/2021 1:28:36 PM

0.11 20.93 -0.02 0.80 0.04 4/15/2021 1:29:37 PM

0.11 20.93 -0.05 0.77 0.04 4/15/2021 1:30:37 PM



0.11 20.93 -0.06 0.80 0.04 4/15/2021 1:31:38 PM

0.11 20.93 -0.05 0.81 0.04 4/15/2021 1:32:38 PM

0.11 20.93 -0.03 0.81 0.04 4/15/2021 1:33:38 PM

0.11 20.93 -0.05 0.80 0.04 4/15/2021 1:34:39 PM

0.11 20.93 -0.03 0.79 0.04 4/15/2021 1:35:39 PM

0.11 20.93 -0.04 0.76 0.04 4/15/2021 1:36:40 PM

0.10 20.94 -0.06 0.79 0.04 4/15/2021 1:37:40 PM

0.09 20.94 -0.10 0.76 0.04 4/15/2021 1:38:40 PM

0.11 20.93 -0.02 1.49 0.04 4/15/2021 1:39:41 PM

1.25 17.26 -0.04 1.54 13.12 4/15/2021 1:40:41 PM

2.80 15.06 0.60 1.18 22.64 4/15/2021 1:41:42 PM

2.94 14.85 0.62 0.96 23.14 4/15/2021 1:42:42 PM

3.32 14.31 0.42 0.88 24.48 4/15/2021 1:43:43 PM

3.50 14.05 0.53 0.82 25.35 4/15/2021 1:44:43 PM

3.52 14.03 0.34 0.82 25.65 4/15/2021 1:45:43 PM Start Run 1

3.49 14.08 0.19 0.82 25.44 4/15/2021 1:46:44 PM

3.51 14.06 0.07 0.82 25.33 4/15/2021 1:47:44 PM

3.57 13.99 0.13 0.82 25.47 4/15/2021 1:48:45 PM

3.54 14.04 0.09 0.81 25.24 4/15/2021 1:49:45 PM

3.54 14.04 0.09 0.82 25.26 4/15/2021 1:50:46 PM

3.55 14.02 0.06 0.82 25.32 4/15/2021 1:51:46 PM

3.57 13.98 0.05 0.82 25.47 4/15/2021 1:52:46 PM

3.56 14.00 0.09 0.82 25.46 4/15/2021 1:53:47 PM

3.53 14.03 0.04 0.82 25.34 4/15/2021 1:54:47 PM

3.54 14.03 0.08 0.82 25.25 4/15/2021 1:55:48 PM

3.56 14.00 0.05 0.82 25.42 4/15/2021 1:56:48 PM

3.57 14.00 0.04 0.82 25.43 4/15/2021 1:57:48 PM

3.55 14.02 0.05 0.82 25.20 4/15/2021 1:58:49 PM

3.52 14.07 0.04 0.82 25.21 4/15/2021 1:59:49 PM

3.55 14.03 -0.01 0.82 25.28 4/15/2021 2:00:50 PM

3.48 14.13 0.02 0.82 25.04 4/15/2021 2:01:50 PM

3.54 14.03 0.01 0.82 25.21 4/15/2021 2:02:51 PM

3.52 14.05 0.07 0.82 25.37 4/15/2021 2:03:51 PM

3.53 14.03 0.07 0.82 25.29 4/15/2021 2:04:51 PM

3.56 13.99 0.04 0.82 25.37 4/15/2021 2:05:52 PM

3.53 14.06 0.05 0.82 25.44 4/15/2021 2:06:52 PM

3.55 14.02 0.05 0.82 25.39 4/15/2021 2:07:53 PM

3.42 14.07 0.04 0.82 25.23 4/15/2021 2:08:53 PM

3.49 14.06 0.02 0.80 25.15 4/15/2021 2:09:54 PM

3.49 14.06 0.02 0.82 25.07 4/15/2021 2:10:54 PM

3.45 14.07 0.02 0.82 25.08 4/15/2021 2:11:54 PM

3.20 14.32 0.00 0.83 24.76 4/15/2021 2:12:55 PM

3.03 14.53 -0.06 0.82 24.25 4/15/2021 2:13:55 PM

2.91 14.56 -0.02 0.84 23.96 4/15/2021 2:14:56 PM

2.87 14.69 -0.05 0.85 23.85 4/15/2021 2:15:56 PM

2.74 14.82 -0.03 0.87 23.30 4/15/2021 2:16:56 PM

2.61 14.89 -0.04 0.84 23.18 4/15/2021 2:17:57 PM

2.62 14.84 -0.05 0.85 23.15 4/15/2021 2:18:57 PM

2.86 14.69 -0.04 0.82 23.27 4/15/2021 2:19:58 PM

2.97 14.50 -0.03 0.82 23.91 4/15/2021 2:20:58 PM

2.95 14.46 -0.05 0.82 24.09 4/15/2021 2:21:59 PM

2.94 14.45 -0.02 0.82 24.11 4/15/2021 2:22:59 PM

3.05 14.49 -0.05 0.81 24.15 4/15/2021 2:23:59 PM

3.07 14.50 -0.04 0.79 23.90 4/15/2021 2:25:00 PM

3.48 14.12 -0.12 0.78 25.37 4/15/2021 2:26:00 PM

3.28 14.25 -0.05 0.80 25.13 4/15/2021 2:27:01 PM

3.23 14.39 -0.09 0.82 24.54 4/15/2021 2:28:01 PM

3.04 14.53 -0.06 0.78 24.27 4/15/2021 2:29:02 PM

3.06 14.55 -0.08 0.79 23.98 4/15/2021 2:30:02 PM

3.05 14.49 -0.05 0.79 23.98 4/15/2021 2:31:03 PM

3.03 14.56 -0.05 0.81 24.12 4/15/2021 2:32:03 PM

3.05 14.60 -0.08 0.80 23.76 4/15/2021 2:33:03 PM



3.07 14.57 -0.05 0.80 23.91 4/15/2021 2:34:04 PM

3.07 14.52 -0.06 0.78 23.90 4/15/2021 2:35:04 PM

2.74 14.82 -0.06 1.32 23.84 4/15/2021 2:36:05 PM

3.05 14.49 -0.05 0.76 23.85 4/15/2021 2:37:05 PM

3.38 14.18 -0.11 0.81 24.60 4/15/2021 2:38:06 PM

3.24 14.33 -0.08 0.80 25.24 4/15/2021 2:39:06 PM

3.14 14.35 -0.05 0.77 25.15 4/15/2021 2:40:06 PM

3.14 14.34 -0.06 0.67 25.13 4/15/2021 2:41:07 PM

3.05 14.47 -0.09 0.70 25.16 4/15/2021 2:42:07 PM

3.07 14.47 0.05 0.66 24.79 4/15/2021 2:43:07 PM

3.32 14.21 0.23 0.67 25.18 4/15/2021 2:44:08 PM

3.28 14.30 0.05 0.67 24.76 4/15/2021 2:45:08 PM Stop Run 1

3.26 14.29 0.01 0.81 24.73 Avg

3.25 14.35 0.00 0.63 24.58 4/15/2021 2:46:09 PM

3.21 14.30 -0.02 0.62 24.62 4/15/2021 2:47:09 PM

3.23 14.34 -0.02 0.92 24.64 4/15/2021 2:48:10 PM

1.29 16.64 -0.08 0.65 22.90 4/15/2021 2:49:10 PM

0.05 20.93 -0.12 0.68 13.62 4/15/2021 2:50:10 PM

0.05 20.94 -0.09 0.74 0.15 4/15/2021 2:51:11 PM

0.85 17.70 -0.08 0.80 0.18 4/15/2021 2:52:11 PM

9.49 10.39 -0.20 0.72 0.35 4/15/2021 2:53:12 PM

9.80 10.12 -0.31 0.67 0.18 4/15/2021 2:54:12 PM O2 CO2 Bias Nox Zero

9.76 10.14 -0.31 0.67 0.13 4/15/2021 2:55:13 PM

8.85 10.87 -0.32 0.98 0.14 4/15/2021 2:56:13 PM

0.10 5.50 1.29 0.80 0.13 4/15/2021 2:57:13 PM

0.04 0.44 13.98 0.73 0.12 4/15/2021 2:58:14 PM

0.03 0.26 14.06 0.72 0.13 4/15/2021 2:59:14 PM Co Bias CO2 O2 Zero

0.03 0.26 14.12 0.88 0.13 4/15/2021 3:00:15 PM

0.02 9.54 12.06 15.26 0.13 4/15/2021 3:01:15 PM

0.04 19.83 1.79 23.83 0.14 4/15/2021 3:02:16 PM

0.05 20.93 -0.10 24.08 0.14 4/15/2021 3:03:16 PM

0.05 20.94 -0.13 24.17 0.14 4/15/2021 3:04:16 PM VOC Bias CO Zero

0.04 20.94 -0.11 20.11 0.14 4/15/2021 3:05:17 PM

0.05 13.11 -0.13 0.92 12.95 4/15/2021 3:06:17 PM

0.05 0.46 -0.14 0.81 23.29 4/15/2021 3:07:18 PM

0.05 0.30 -0.14 0.81 25.42 4/15/2021 3:08:18 PM

0.04 0.30 -0.19 0.80 25.36 4/15/2021 3:09:18 PM Nox Bias VOC Zero

0.05 1.30 -0.16 1.06 25.18 4/15/2021 3:10:19 PM

0.05 11.67 -0.16 0.80 22.94 4/15/2021 3:11:19 PM

0.05 20.72 -0.06 0.73 12.62 4/15/2021 3:12:20 PM

0.05 20.92 -0.03 0.81 0.13 4/15/2021 3:13:20 PM

0.05 20.92 -0.06 0.81 0.13 4/15/2021 3:14:21 PM

0.05 20.92 -0.08 0.81 0.13 4/15/2021 3:15:21 PM

0.05 20.92 -0.05 0.81 0.13 4/15/2021 3:16:21 PM

0.05 20.92 -0.05 0.80 0.13 4/15/2021 3:17:22 PM

0.05 20.92 -0.03 0.81 0.13 4/15/2021 3:18:22 PM

0.05 20.92 -0.08 0.81 0.13 4/15/2021 3:19:23 PM

0.05 20.92 -0.09 0.81 0.13 4/15/2021 3:20:23 PM

0.05 20.92 -0.05 0.82 0.13 4/15/2021 3:21:23 PM

0.05 20.92 -0.06 0.81 0.13 4/15/2021 3:22:24 PM

0.05 20.91 -0.05 1.10 0.13 4/15/2021 3:23:24 PM

2.55 14.96 0.07 0.89 17.86 4/15/2021 3:24:25 PM

3.15 14.38 0.40 0.71 23.84 4/15/2021 3:25:25 PM

3.63 13.89 0.39 0.70 25.15 4/15/2021 3:26:26 PM

3.48 13.97 0.35 0.63 25.13 4/15/2021 3:27:26 PM Start Run 2

3.52 13.96 0.26 0.63 24.87 4/15/2021 3:28:27 PM

3.45 14.00 0.23 0.63 24.72 4/15/2021 3:29:27 PM

3.65 14.06 0.20 0.63 24.54 4/15/2021 3:30:27 PM

3.47 14.11 0.17 0.64 24.34 4/15/2021 3:31:28 PM

3.40 14.17 0.20 0.66 24.24 4/15/2021 3:32:28 PM

3.30 14.27 0.17 0.64 24.03 4/15/2021 3:33:29 PM



3.33 14.16 0.17 0.64 24.07 4/15/2021 3:34:29 PM

3.30 14.24 0.18 0.67 24.25 4/15/2021 3:35:29 PM

3.35 14.22 0.19 0.65 23.97 4/15/2021 3:36:30 PM

3.36 14.18 0.18 0.66 24.31 4/15/2021 3:37:30 PM

3.32 14.16 0.20 0.65 24.29 4/15/2021 3:38:31 PM

3.33 14.17 0.17 0.67 24.37 4/15/2021 3:39:31 PM

3.25 14.27 0.15 0.72 24.20 4/15/2021 3:40:32 PM

3.21 14.37 0.17 0.74 23.93 4/15/2021 3:41:32 PM

3.09 14.53 0.17 0.74 23.45 4/15/2021 3:42:32 PM

3.05 14.49 0.19 0.78 23.44 4/15/2021 3:43:33 PM

2.83 14.74 0.14 0.81 23.16 4/15/2021 3:44:33 PM

2.62 14.90 0.15 0.83 22.67 4/15/2021 3:45:34 PM

2.52 15.03 0.14 0.89 23.34 4/15/2021 3:46:34 PM

3.03 14.42 0.14 0.94 23.74 4/15/2021 3:47:34 PM

3.07 14.43 0.12 0.99 24.04 4/15/2021 3:48:35 PM

2.87 14.67 0.11 1.02 24.10 4/15/2021 3:49:35 PM

3.05 14.95 0.09 1.07 24.29 4/15/2021 3:50:36 PM

3.48 15.08 0.08 1.06 23.71 4/15/2021 3:51:36 PM

3.48 15.09 0.05 1.14 23.83 4/15/2021 3:52:37 PM

3.05 14.51 0.08 1.18 24.28 4/15/2021 3:53:37 PM

2.90 14.69 0.09 1.26 24.63 4/15/2021 3:54:37 PM

2.48 15.02 0.03 1.25 24.89 4/15/2021 3:55:38 PM

3.50 14.92 0.02 1.25 24.68 4/15/2021 3:56:38 PM

2.48 14.99 0.07 1.32 24.84 4/15/2021 3:57:39 PM

3.21 14.32 0.05 1.35 24.26 4/15/2021 3:58:39 PM

3.03 14.46 0.04 1.34 24.57 4/15/2021 3:59:39 PM

3.11 14.41 0.05 1.29 24.65 4/15/2021 4:00:40 PM

3.33 14.12 0.04 1.32 25.06 4/15/2021 4:01:40 PM

3.02 14.47 0.04 1.39 24.89 4/15/2021 4:02:41 PM

2.97 14.68 0.02 1.41 25.07 4/15/2021 4:03:41 PM

2.97 14.68 0.01 1.44 24.82 4/15/2021 4:04:42 PM

2.85 14.77 0.04 1.49 24.90 4/15/2021 4:05:42 PM

2.66 14.82 0.06 1.43 24.46 4/15/2021 4:06:43 PM

2.73 14.78 0.09 1.53 24.71 4/15/2021 4:07:43 PM

2.54 15.04 0.07 1.53 25.24 4/15/2021 4:08:43 PM

2.53 15.03 0.06 1.56 25.09 4/15/2021 4:09:44 PM

2.42 15.10 0.02 1.57 24.95 4/15/2021 4:10:44 PM

2.38 15.17 0.01 1.53 24.64 4/15/2021 4:11:45 PM

2.33 15.09 0.02 1.57 24.95 4/15/2021 4:12:45 PM

2.23 15.29 0.02 1.62 24.67 4/15/2021 4:13:45 PM

2.11 15.41 0.03 1.57 24.14 4/15/2021 4:14:46 PM

2.27 15.25 0.02 1.61 24.48 4/15/2021 4:15:46 PM

2.51 15.14 0.02 1.60 24.26 4/15/2021 4:16:47 PM

2.51 14.94 -0.02 1.61 24.24 4/15/2021 4:17:47 PM

2.60 14.84 -0.02 1.62 24.13 4/15/2021 4:18:48 PM

2.71 14.84 0.01 1.62 24.09 4/15/2021 4:19:48 PM

2.62 14.84 0.00 1.65 24.19 4/15/2021 4:20:48 PM

2.62 14.85 0.00 1.73 24.22 4/15/2021 4:21:49 PM

2.82 14.66 0.00 1.78 24.61 4/15/2021 4:22:49 PM

2.64 14.84 0.01 1.78 24.20 4/15/2021 4:23:50 PM

2.73 14.79 0.00 1.79 24.13 4/15/2021 4:24:50 PM

2.71 14.78 0.01 1.76 24.03 4/15/2021 4:25:51 PM

2.73 14.76 0.04 1.81 24.29 4/15/2021 4:26:51 PM

2.52 14.95 -0.01 1.79 24.86 4/15/2021 4:27:51 PM Stop Run 2

2.93 14.65 0.09 1.20 24.35 Avg

2.54 14.93 0.01 1.79 24.79 4/15/2021 4:28:52 PM

2.57 14.89 0.01 1.80 24.78 4/15/2021 4:29:52 PM

2.60 14.88 0.00 1.79 24.93 4/15/2021 4:30:53 PM

2.64 14.83 0.00 1.77 24.96 4/15/2021 4:31:53 PM

2.84 14.74 0.01 1.78 24.22 4/15/2021 4:32:53 PM

2.75 14.79 0.02 1.81 24.26 4/15/2021 4:33:54 PM

1.05 18.93 -0.02 9.26 12.87 4/15/2021 4:34:54 PM



0.03 20.92 0.01 24.74 0.46 4/15/2021 4:35:55 PM

0.02 20.93 -0.02 24.73 0.13 4/15/2021 4:36:55 PM VOC Bias CO Zero

0.01 20.93 -0.06 20.93 0.13 4/15/2021 4:37:56 PM

0.01 14.60 0.23 0.67 0.13 4/15/2021 4:38:56 PM

0.01 1.44 6.43 0.63 0.13 4/15/2021 4:39:56 PM

0.01 0.27 14.41 0.59 0.13 4/15/2021 4:40:57 PM

0.01 0.28 14.42 0.53 0.14 4/15/2021 4:41:57 PM Co Bias CO2 O2 Zero

0.00 0.31 14.23 0.61 0.14 4/15/2021 4:42:58 PM

0.86 7.00 11.15 0.46 0.14 4/15/2021 4:43:58 PM

9.02 9.90 0.23 0.44 0.14 4/15/2021 4:44:58 PM

9.64 9.91 -0.44 0.43 0.14 4/15/2021 4:45:59 PM O2 CO2 Bias Nox Zero

9.63 9.91 -0.44 0.42 0.15 4/15/2021 4:46:59 PM

9.22 9.23 -0.45 0.72 1.06 4/15/2021 4:48:00 PM

1.40 1.98 -0.37 0.54 21.83 4/15/2021 4:49:00 PM

0.05 0.22 -0.20 0.52 25.86 4/15/2021 4:50:01 PM

0.05 0.21 -0.22 0.50 25.92 4/15/2021 4:51:01 PM Nox Bias VOC Zero

0.05 0.34 -0.18 0.79 25.79 4/15/2021 4:52:01 PM

0.05 12.28 -0.17 0.85 22.64 4/15/2021 4:53:02 PM

0.05 20.72 -0.09 0.84 1.52 4/15/2021 4:54:02 PM

0.05 20.92 -0.14 0.81 0.13 4/15/2021 4:55:03 PM

0.05 20.92 -0.09 0.81 0.13 4/15/2021 4:56:03 PM

0.05 20.92 -0.08 0.81 0.13 4/15/2021 4:57:03 PM

0.05 20.92 -0.05 0.81 0.13 4/15/2021 4:58:04 PM

0.05 20.92 -0.12 0.79 0.13 4/15/2021 4:59:04 PM

1.22 17.50 -0.04 0.85 1.59 4/15/2021 5:00:05 PM

3.74 13.81 0.57 0.82 23.73 4/15/2021 5:01:05 PM

3.75 13.71 2.68 0.79 26.16 4/15/2021 5:02:06 PM

3.75 13.76 3.44 0.72 26.14 4/15/2021 5:03:06 PM

3.81 13.71 2.30 0.72 25.90 4/15/2021 5:04:07 PM Start Run 3

3.80 13.74 1.41 0.72 25.76 4/15/2021 5:05:07 PM

3.80 13.72 0.96 0.72 25.67 4/15/2021 5:06:07 PM

3.80 13.72 0.69 0.71 25.35 4/15/2021 5:07:08 PM

3.81 13.71 0.53 0.71 25.32 4/15/2021 5:08:08 PM

3.79 13.72 0.54 0.71 25.20 4/15/2021 5:09:09 PM

3.77 13.72 0.42 0.69 25.10 4/15/2021 5:10:09 PM

3.77 13.73 0.38 0.68 24.96 4/15/2021 5:11:10 PM

3.80 13.72 0.29 0.72 24.85 4/15/2021 5:12:10 PM

3.80 13.72 0.31 0.70 24.89 4/15/2021 5:13:10 PM

3.75 13.70 0.25 0.71 24.81 4/15/2021 5:14:11 PM

3.79 13.70 0.25 0.71 24.92 4/15/2021 5:15:11 PM

3.85 13.68 0.22 0.71 24.77 4/15/2021 5:16:11 PM

3.78 13.73 0.25 0.71 24.86 4/15/2021 5:17:12 PM

3.77 13.72 0.25 0.71 24.73 4/15/2021 5:18:12 PM

3.78 13.72 0.17 0.72 24.90 4/15/2021 5:19:13 PM

3.84 13.68 0.15 0.72 24.92 4/15/2021 5:20:13 PM

3.80 13.73 0.17 0.71 24.86 4/15/2021 5:21:14 PM

3.80 13.75 0.15 0.71 24.76 4/15/2021 5:22:14 PM

3.73 13.75 0.16 0.69 24.73 4/15/2021 5:23:15 PM

3.65 13.75 0.14 0.72 24.71 4/15/2021 5:24:15 PM

3.62 13.77 0.15 0.71 24.86 4/15/2021 5:25:15 PM

3.63 13.81 0.12 0.70 24.81 4/15/2021 5:26:16 PM

3.50 13.84 0.15 0.72 24.82 4/15/2021 5:27:16 PM

3.50 13.85 0.13 0.72 24.73 4/15/2021 5:28:17 PM

3.61 13.84 0.10 0.70 24.80 4/15/2021 5:29:17 PM

3.49 13.85 0.12 0.67 24.80 4/15/2021 5:30:18 PM

3.57 13.92 0.05 0.67 24.75 4/15/2021 5:31:18 PM

3.54 13.87 0.05 0.69 24.70 4/15/2021 5:32:18 PM

3.51 13.96 0.11 0.70 24.73 4/15/2021 5:33:19 PM

3.53 13.93 0.07 0.68 24.63 4/15/2021 5:34:19 PM

3.53 13.92 0.12 0.68 24.76 4/15/2021 5:35:20 PM

3.51 13.99 0.11 0.67 24.55 4/15/2021 5:36:20 PM

3.52 13.94 0.09 0.71 24.66 4/15/2021 5:37:20 PM



3.44 13.96 0.08 0.67 24.70 4/15/2021 5:38:21 PM

3.52 14.00 0.08 0.69 24.59 4/15/2021 5:39:21 PM

3.40 14.03 0.09 0.65 24.55 4/15/2021 5:40:22 PM

3.42 14.04 0.04 0.65 24.43 4/15/2021 5:41:22 PM

3.41 14.07 0.05 0.67 24.53 4/15/2021 5:42:22 PM

3.40 14.17 0.01 0.69 24.34 4/15/2021 5:43:23 PM

3.29 14.21 0.04 0.71 24.20 4/15/2021 5:44:23 PM

3.03 14.40 0.02 0.70 23.84 4/15/2021 5:45:24 PM

3.15 14.40 0.00 0.71 23.86 4/15/2021 5:46:24 PM

2.87 14.57 -0.02 0.71 23.38 4/15/2021 5:47:25 PM

2.83 14.59 -0.03 0.72 23.39 4/15/2021 5:48:25 PM

2.81 14.60 -0.02 0.73 23.25 4/15/2021 5:49:25 PM

2.82 14.63 -0.03 0.72 23.15 4/15/2021 5:50:26 PM

2.71 14.75 -0.01 0.68 23.17 4/15/2021 5:51:26 PM

2.83 14.60 0.00 0.74 22.97 4/15/2021 5:52:27 PM

2.60 14.82 -0.03 0.76 23.03 4/15/2021 5:53:27 PM

2.59 14.82 -0.04 0.74 22.63 4/15/2021 5:54:28 PM

2.53 14.81 -0.03 0.76 22.87 4/15/2021 5:55:28 PM

2.55 14.86 -0.03 0.79 22.69 4/15/2021 5:56:28 PM

2.55 14.89 -0.04 0.77 22.45 4/15/2021 5:57:29 PM

2.55 14.90 0.00 0.77 22.83 4/15/2021 5:58:29 PM

2.53 14.81 -0.03 0.77 22.54 4/15/2021 5:59:30 PM

2.57 14.78 0.00 0.82 22.99 4/15/2021 6:00:30 PM

2.43 14.99 -0.03 0.81 22.45 4/15/2021 6:01:31 PM

2.46 15.02 -0.01 0.87 22.55 4/15/2021 6:02:31 PM

2.11 15.43 -0.03 0.88 21.67 4/15/2021 6:03:32 PM

2.09 15.35 -0.02 0.83 21.34 4/15/2021 6:04:32 PM Stop Run 3

3.31 14.15 0.19 0.72 24.20 Avg

2.31 15.03 -0.02 0.84 21.85 4/15/2021 6:05:32 PM

2.15 15.29 -0.03 0.89 22.32 4/15/2021 6:06:33 PM

1.89 15.58 -0.06 1.10 21.16 4/15/2021 6:07:33 PM

0.87 16.90 -0.05 2.02 20.38 4/15/2021 6:08:34 PM

0.05 20.81 -0.05 1.99 1.13 4/15/2021 6:09:34 PM

0.05 17.69 -0.09 1.07 0.36 4/15/2021 6:10:34 PM

0.05 5.50 -0.11 0.81 8.81 4/15/2021 6:11:35 PM

0.05 0.53 -0.10 0.81 24.51 4/15/2021 6:12:35 PM

0.05 0.35 -0.10 0.81 24.92 4/15/2021 6:13:36 PM

0.05 0.28 -0.10 0.74 24.87 4/15/2021 6:14:36 PM Nox Bias VOC Zero

0.05 0.21 -0.10 0.92 24.91 4/15/2021 6:15:37 PM

0.05 6.85 -0.09 0.63 24.03 4/15/2021 6:16:37 PM

1.22 10.27 -0.15 0.63 14.15 4/15/2021 6:17:37 PM

9.61 10.15 -0.31 0.63 0.22 4/15/2021 6:18:38 PM

9.62 10.14 -0.25 0.63 0.20 4/15/2021 6:19:38 PM

9.62 10.08 -0.29 0.63 0.13 4/15/2021 6:20:38 PM O2 CO2 Bias Nox Zero

9.62 10.07 -0.24 0.70 0.13 4/15/2021 6:21:39 PM

8.48 10.75 0.16 1.69 0.15 4/15/2021 6:22:39 PM

0.05 19.55 0.60 24.83 0.15 4/15/2021 6:23:40 PM

0.05 20.92 0.00 24.87 0.13 4/15/2021 6:24:40 PM

0.05 20.92 0.00 24.92 0.13 4/15/2021 6:25:41 PM VOC Bias CO Zero

0.05 20.92 0.09 24.91 0.19 4/15/2021 6:26:41 PM

0.05 20.93 0.10 24.86 0.17 4/15/2021 6:27:42 PM

0.05 11.73 6.06 1.87 0.13 4/15/2021 6:28:42 PM

0.04 0.45 14.40 0.97 0.13 4/15/2021 6:29:42 PM

0.04 0.24 14.40 0.90 0.14 4/15/2021 6:30:43 PM Co Bias CO2 O2 Zero

0.05 0.24 14.40 0.90 0.14 4/15/2021 6:31:43 PM

0.04 0.23 14.40 0.91 0.14 4/15/2021 6:32:44 PM

0.04 8.46 6.02 0.93 0.14 4/15/2021 6:33:44 PM

0.04 20.17 0.02 0.92 0.14 4/15/2021 6:34:45 PM

0.04 20.92 0.00 0.91 0.14 4/15/2021 6:35:45 PM

0.04 20.92 -0.05 0.90 0.14 4/15/2021 6:36:45 PM



Appendix #5

Process Data





Public Notice 
Ohio Environmental Protection Agency 

Draft State Implementation Plan 
VOC Reasonably Available Control Technology (RACT)  

for Meggitt Aircraft Braking Systems Corp. (Facility ID1677010999) 
 

Summit County 
 
Notice is hereby given that the Director of the Ohio Environmental Protection Agency, (Ohio 
EPA) is submitting to the United States Environmental Protection Agency (U.S. EPA) 
Reasonably Available Control Technology (RACT) for Meggitt Aircraft Braking Systems Corp, 
LLC (Facility ID 1677010999) for approval into Ohio’s state implementation plan (SIP) for the 
2015 ozone National Ambient Air Quality Standard (NAAQS).   

On March 17, 2025, Ohio submitted a revision to Ohio’s SIP to address RACT requirements for 
the 2015 8-hour ozone NAAQS. As noted in this submittal, Ohio Administrative Code (OAC) 
rule 3745-21-11(B) requires facilities that have the potential to emit of fifty tons per year or 
more, but less than one hundred tons per year of volatile organic compounds (VOC) and are 
located in nonattainment counties to submit a RACT study for sources not controlled by 
Ohio’s Control Technique Guideline (CTG) regulations in OAC Chapter 3745-21 or by 
categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-21-16, 3745-21-21 and 
3745-21-25. 

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp 
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland 
2015 ozone maintenance area and has no prior existing source-specific RACT established in 
OAC rule 3745-21-09.  

The updated RACT Study was submitted per OAC rule 3745-21-11(B). Ohio has determined 
that the updated RACT study, along with supplemental information submitted subsequently, 
is sufficient to justify the continued use of the existing thermal oxidizer with an overall control 
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as 
RACT for the carbon furnaces under the 2015 ozone standard.  

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking 
Systems Corp into Ohio’s SIP. 

Ohio EPA is seeking public comment to satisfy U.S. EPA requirements for public involvement 
in SIP related activities in accordance with 40 CFR 51.102.  



The public comment period will run until October 12, 2026.  Written comments should be 
submitted at: https://ohioepa.commentinput.com - Search by entering the permit # 
(P0141227 for Meggitt Aircraft Braking Systems Corp) in the "Search Projects" search box. 

A public hearing on this action may be requested by contacting Kathryn Jobe at 614-728-0671 
or kathryn.jobe@epa.ohio.gov no later than 30 days from the draft public notice. If a public 
hearing is requested, a new notification will be published to identify the time and location of 
the public hearing. The public hearing will be held at least 30 days after the date of the new 
notification.  

All interested persons are entitled to comment on these changes. All comments submitted to 
the above address by the close of business 30 days from when the draft public notice is issued 
will be considered by Ohio EPA prior to final action on this action. Written statements 
submitted after this time period may be considered as time and circumstances permit but 
will not be part of the official record.  

Questions or comments about this document should be directed to Kathryn Jobe at 614-728-
0671 or kathryn.jobe@epa.ohio.gov. 

mailto:kathryn.jobe@epa.ohio.gov
mailto:kathryn.jobe@epa.ohio.gov


 

 

 
 50 W. Town Street 

Suite 700 
Columbus, Ohio 43215 U.S.A. 

 614 | 644 3020 
epa.ohio.gov 

    
 The State of Ohio is an Equal Opportunity Employer and Provider of ADA Services 

 

DATE 
 
Ms. Anne Vogel 
Regional Administrator 
U.S. EPA, Region 5 
77 West Jackson Blvd.  
Chicago, Illinois 60604 

Re: Revision to Ohio’s Reasonably Available Control Technology (RACT) State Implementation 
Plan for the 2015 Ozone National Ambient Air Quality Standards – Source-Specific Volatile 
Organic Compound (VOC) RACT for Meggitt Aircraft Braking Systems Corp.  (Facility ID 
1677010999) 

Dear Administrator Vogel: 

On March 17, 2025, Ohio submitted a revision to Ohio’s State Implementation Plan (SIP) to address 
Reasonably Available Control Technology (RACT) requirements for the 2015 8-hour ozone National 
Ambient Air Quality Standards (NAAQS) for areas classified as serious. As noted in this submittal, 
Ohio EPA adopted requirements in Ohio Administrative Code (OAC) rule 3745-21-11 for facilities in 
the nonattainment areas that emit fifty tons per year or more, but less than one hundred tons per 
year of volatile organic compounds (VOC) from sources not controlled by Ohio’s CTG regulations in 
OAC Chapter 3745-21 or by categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-
21-16, 3745-21-21 and 3745-21-25 to submit an updated RACT study within one year of the effective 
date of the rule. Upon review of the RACT study, Ohio EPA evaluated if the RACT proposed by the 
facility is appropriate to satisfy RACT requirements under the 2015 ozone standard. 

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp. 
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland 2015 
ozone maintenance area and has no prior existing source-specific RACT established in OAC rule 
3745-21-09. 

The updated VOC RACT Study was submitted per OAC rule 3745-21-11. Ohio has determined that 
the updated RACT study, along with supplemental information submitted subsequently, is 
sufficient to justify the continued use of the existing thermal oxidizer with an overall control 
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as RACT 
for the carbon furnaces under the 2015 ozone standard. The RACT study is provided in Appendix A, 
and the permit that incorporated RACT is provided as Appendix B. Within the permit, we have 



 
 
 
highlighted the terms and conditions associated with RACT and request only those provisions are 
subject to this SIP revision request. Appendix C provides the permit strategy write-up for the 
permit. 

Ohio held a public comment period on Ohio’s RACT determination from September 10 to October 
12, 2026. Appendix D contains the public notice. [Ohio’s response to comments received during 
the public comment period is in Appendix E/No comments were received during the public 
comment period]. 

This SIP does not include the relaxation of any existing requirements and therefore will not 
interfere with the attainment or maintenance of the NAAQS in accordance with section 110(l) of the 
CAA.  

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking Systems 
Corp.  into Ohio’s SIP. 

Ohio EPA is submitting this SIP via U.S. EPA’s State Planning Electronic Collaboration System 
(SPeCS). If you have questions, please contact Jennifer Van Vlerah in our Division of Air Pollution 
Control at (614) 644-3696.  

 

Sincerely,  

 

 

John Logue 
Director 

 

Cc: Bob Hodanbosi, Chief, Division of Air Pollution Control, Ohio EPA 

Enclosures 
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