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PREFACE

The Commander, Naval Air Systems Command provides the Aircraft Environmental
Support Office to the Naval Environmental Protection Support Service, through
the Commanding Officer, Naval Aviation Depot North Island. The Aircraft
Environmental Support Office is responsible for managing and issuing air
emissions and noise level data from naval air operations and related main-
tenance functions.

The Naval Facilities Engineering Command, through the Naval Environmental
Protection Support Service, assigned the Aircraft Environumental Support Office
the task of preparing a handbook of Particulate Fmissions from Aircraft En-
gines. The purpose of this handbook is to report data for particulate
measurements and to give information about particulate measurements and their
interpretation. This handbook is intended for operators of test facilities.
officers at Naval Aviation Depots and Aircraft Intermediate Maintenance
Depots, and other personnel who need to estimate the amount of particulate
emissions coming from the operation of aircraft engines. T1he handbook includes
examples of emissions data for those engines most likely to be operated at
naval air installations.

The first printing of Particulate Emissions from Aircraft Engines only
contains mass emissions data obtained by the Aircraft Environmental Support
Office, and little else. We expect to add information as soon as we can. We
already have reserved sections for visible emissions and particle size
distribution. Rather than wait for the completion of these sections, we are
making the first printing of this handbook without them. We expect to obtain
emissions data from other engines, to include computer and calculator programs
for evaluation of particulate emissions, and to develop additional corre-
lations. With these changes in mind, the format is loose-leaf ot spiral-bond.
In this way we can expand sections and appendixes through the issue of
additional pages rather than by issue of a new report.

This copy of AESO Report No. 2-90 contains all additions and revisions to
February 1, 1992.

We look forward to receiving comments from users and readers of this
Handbook.

For further information contact:

Aooenslon Tor

Commanding Officer
Attn: Aircraft Environmental Support Office, Code 67100 DTIC TAJ t

Naval Aviation Depot UTI( n e fJ

Naval Air Station
San Diego, California 92135-7058

Commercial (619) 545-2914, Autovon 735-2914 _.mlI, t r!buti!os/

Availability Cod•e
tatement A, Auth: AESO/Code 67100 D/N Avail and/or

Dr. Everett Douglas-DSN 735-2914) Diat Special .

eliecon, 3 Mar 93 CB v



PARTICULATE EMISSIONS FROM AIRCRAFT ENGINES

AESO Report No. 2-90, June, 1990

EXECUTIVE SUMMARY

The Aircraft Environmental Support Office is one of four specialty offices
within the Naval Environmencal Protection Support Service which ofters
technical support to the naval community. The Aircraft Environmental Support
Office is primarily responsible for the management and distribution of
emissions data for gaseous and particulate air pollutants from aircraft
engines. This handbook, Particulate Emissions From Aircraft Engines, is a
summary of particulate emissions data collected by the Aircraft Environumental
Support Office since 1981.

This handbook is intended for environmental personnel at military
installations who must provide regulaiLory agencies with information about
particulate matter emitted from their engine test facilities. Most users will
find that the sections on visible emissions and particulate emission rates and
concentrations contain all the information normally required to make permit
applications, emission inventories and related regulatory documents. Also, the
section on particle size distributions is appropriate to design applications.
Together these sections provide a comprehensive treatment of' particulate
emissions from aircraft engines.
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PARTICULATE EMISSIONS FROM AIRCRAFT ENGINES

1 INTRODUCTION

Particulate emissions from aircraft engines are an obvious source of air
contamination. Although military aircraft engines are exempt from state and
local regulations, the stationary facilities for testing them, such as test
cells, are not. Test cells are emission sources due solely to the aircraft
engines that operate within them. Personnel, responsible for operating these
facilities, often must interact with federal, state or local regulatory
agencies to ensure compliance with environmental requirements.

The more common environmental requirements to affect test cells include
the filing of permit applications, the preparation of emission inventories,
compliance with discharge and opacity limits and the preparation of
environmental impact assessments. Any of these requirements could involve
characterizing the particulate emissions from an existing or proposed engine
test facility.

The Aircraft Environmental Support Office has collected data to address
three areas of regulatory concern - visible emissions, particulate emission
rates, and particle size distributions. Each of these areas appears as its own
section in the handbook. Since the Office developed and supervised all data
collection programs, we believe that the data reliably characterize
particulate emissions from several of the more common gas turbine engines in
the navy inventory.



2 BACKGROUND INFORMATION

Particulate matter is one of the criteria pollutants for which the
Administrator of the Environmental Protection Agency has established National
Primary and Secondary Ambient Air Quality Standards. The primary and secondary
standards define levels of air quality sufficient to protect the public health
and welfare. For particulate matter the national primary and secondary
standards are set at the same level. These standards consider only particulate
matter smaller than 10 microns. This is the PM,0 standard.

The national standards are attained when ambient air quality levels
within a control region are at or below prescribed daily and annual average
concentrations. The primary and secondary federal standard is 50 micrograms
per cubic meter (annual arithmetic mean). Also, not to exceed 150 micrograms
per cubic meter, averaged over a 24-hour period, more than one day per
calendar year. (i)

The existence of national standards does not preclude state and local
regulatory agencies from enforcing stricter standards. These agencies may
adopt stricter control measures. Prohibitions on particulate emissions
generally appear as discharge limits on stationary sources, or as restrictions
on the opacity of visible emissions. The regulatory concern surrounding engine
test facilities is directed toward compliance with these prohibitions.
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3 VISIBLE EMISSIONS

THIS SECTION IS RESERVED FOR VISIBLE EMISSIONS DATA

3-1



4 PARTICULATE EMISSION RATES

The regulation of particulate discharges traditionally has been associated
dith the large scale, st~eady state combustion of fossil fuels at conventional

power plants. As concern about the ecological and health effects of suspended
particulates grew, environmental agencies extended exist;ng regulation to less
conientional sources. A regulatory precedent now exists for the treýatment of
engiine test facilities as stationary sources of combustion particulates, As
such, they are subject to limits on the discharge of particulate matter.

The severity of discharge limits may vary among regulatory agencies, and
reflects the general level of air quality for the affected area. Discharge
limits usually are expressed as maximum particulate concentrations at the
point of discharge. Although the numeric value, units and conditions that
define a discharge limit are largely arbitrary, the methods used to measure
particulate concentrations are well established. The Code of Federal
Regulations documents applicable source samipling procedures in detail. (2)

The Aircraft Environmental Support Office has been collecting particulate
emissions data, through source testing, since 1981. The data from three
separate test programs, representing six engine designations, are consolidated
into this section of the handbook. (3, 4, 5, 6) The engines, all turbofans
or turbojets, include the J79-GE-8C, J79-GE-8D, J79-GE-IOB, J52-P-6B, TF30-P-
414, F404-GE-400, TF34-GE-400A, T58-GE-5, T58-GE-8F, T64-GE-6B, and T64-GE-415
designations.

SUMMARY TABLES AND FIGURES

Each summary table provides particulate emissions data for a distinct
engine designation or group of designations that differ only by suffix letter
(provided only minor modifications - those that do not affect combustion

properties - are indicated). Table entries are average values, derived
directly from the individual test files identified in the subtitle. The test
files are reproduced in Appendix A.

Each table provides general information, stack gas data and particulate
emissions data at three nominal engine power settings - idle, military and an
intermediate setting.

General information includes the number of emissions tests performed at
each power setting, a representative fuel flow rate, the fuel type and its
heat of combustion.

Number of tests

The number of tests represents the size of the sample from which the
averages were derived. This number may not include all of the emissions tests
performed in the original test program. A few tests were rejected because they
were unrepresentative, or they deviated from the accepted test procedures.

Fuel flow rate

The fuel flow through a military gas turbine engine is difficult to

stabilize, and can demonstrate a wide range of variability within a set
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operating mode. The fuel flow rates given in the summary tables are
representative values drawn from performance records for each engine.

Fuel type

All of the engines represented in the summary tables used JP-5 military
aviation turbine fuel during the emission tests. Some of the tests used fuel

containing ferrocene (dicyclopentadienyl iron) to control the opacity of the
smoke plume. Summary Tables for tests using the ferrocene additive include the
phrase with ferrocene additive in the caption of the table. The data files
identify ferrocene use by the phrase (with ferrocene) after the type of fuel.
Ferrocene was added to the fuel as a 10% solution in coal tar naphtha. The
ferrocene solution was pumped in to the fuel supply line as needed, to control
the visibility of the smoke plume.

Heat of combustion I
The National Institute for Petroleum and Energy Research publishes net

heats of combustion for several aviation turbine fuels. The indicated value
for JP-5 has been rounded to the nearest 100 Btu.

Stack gas data include the temperature, actual and corrected flow rates
and carbon dioxide concentration as measured at the exhaust plane of the test
cell. Their values are used to adjust particulate loadings to specified I
conditions in the individual test files, but they appear here only for

comparative purposes.

The particula.-e emissions data, derived from measurements made at the
exhaust plane of the test cell, are divided into two groupings partial
emissions, designated as the front half, and total emissions. These groupings
refer to the point within the sampling assembly at which the particulate
matter is collected.

The standard EPA test method provides a determination of the particulate
mass which deposits inside the sampling probe, and which is captured by the
filter assembly. These components of the sampling train are referred to as the
front half. The front half particulate catch accounts for material that would
exist in particulate form at about 248°F (the filtration temperature).

If condensable organic gases (contaminants or byproducts of incomplete

combustion) are suspected to be present in the engine exhaust, a modified test
method is necessary. The modification involves the additional recovery of
condensed matter from the impinger system. This back half particulate catch
accounts for material that exists in particulate form at ambient temperatures
(about 68"F), but was not captured in the earlier components of the sampling
train. The material recovered from the impingers, combined with the front half
particulate catch, represents the total emitted particulate mass.

Evidence from the three test programs indicates that condensable materials
can contribute significantly to the total mass of particulate emissions.
However, it is at the discretion of the overseeing regulatory authority to
request a determination of total particulate emissions. Frequently this is not
required, and the partial particulate determination is sufficient.
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Each grouping of ~m irsdtpart ial o! "Utdl, i'-cludcvS~ n>

of both particulate concentration aitd ,-wi.t;s ,on, rut,

Grains/cu ft at stack cond-i wions

The grains/cu ft ac st ack ond i ofI os,s rt fe r s to t he part iculate
concentration as derived trorn mn,0;,u rmonts ol part iculate mass and sample
volume made at the exhaust plane of the test cell stack. It, is the actual
particulate concentrat ion, uncorrC 0 tld o anlly presc I ibed temperature,
pressure, carbon dioxide concentration or muture content

i Grains/std cu ft., dry

The grains/stil cu ft, dry is the particulate concentrattion adjusted to
moisture free, standard pressure (2).92 inches of Hg.) and standard temperature
(68*F) conditions.

Grains/std cu tt, dry, corrected to 1Z CO.

The grains/std cu It , dry may be normalized to a carbon dioxide
concentration of 1%. Standardization to a fixed percent carbon dioxide allows

comparison of the adjusted particulare concentration to th4, relevant discharge
limit, without bias from the test cell design and the design's capacity to
augment the engine exhaust with exce.,s air.

Grains/std cu ft, dry corrected to 12Z COI

The grains/std cu ft, dry may also be normalized to a carbon dioxide
concentration of 12%. Power plants that burn fossil fuels typically emit
exhaust with a carbon dioxide concentration near 121. Concentrations near II
are more representative of carbon dioxide levels at the exhaust plane of a gas

turbine engine test cell.

Pounds/hour

The particulate emission rate, expressed in pounds/hour, represents the
amount of particulate matter generated by the engine under actual engine
operating conditions. It is based on the actual, stack gas flow rate through
the test cell and the uncorrected particulate concentration.

Pounds/thousand pounds fuel

The particulate emission rate can be expressed in terms of JP-5 fuel
consumption.

Pounds/million Btu

The particulate emission rate also can be expressed in terms of the energy
released through combustion of the JP-5 fuel.

The disadvantage of using the summary tables to estimate particulate

emissions from engine testing is that only three discrete power settings are
represented. Engine testing is a dynamic operation that involves not a finite
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number of discrete power settings, hut a tuol range ot st-It inrs more I
accurately described as a curve.

Figures I and 2 show the variation of particulate emission rate and 3
particulate concentration in terms of fuel flow rat e These f igisure would h1ave

similar variations if they were presented in terms of power setting thrust,

or rpm. The figures enable test cell personnel to interpolate between the

discrete test data to estimate emissions data at an arbitrary fuel flow rate.

Figure I shows how the particulate emission rate based on fuel consumpt ion
decreases as fuel flows increase, while Figure 2 shows a similar decrea,;e in

particulate concentration with increasing fuel flow. Figure 3 is a plot of

emission index vs. fuel flow rate. 3
The figures suggest reasonably consistent performance among the engine

designations, and allow for their comparison. Because gas turbine engines
perform more efficiently at higher power settings, the associated particulate
concentrations and emission rates based on fuel consumption decrease as fuel

flow rates increase. However, because fuel flow rates are substantially
higher, the hourly particulate production rate does increase with increasing

fuel flow rate as indicated in the summary tables.

IU
I
I
I
I
U
I
I
I
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TABLE 1. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8C/8D ENGINE

(Summary of Files 1 through 17)

ENGINE POWER SETTING

Idle 30% Thrust

Number of tests 7 10
Fuel flow rate (lbs/hr) 1189 2893
Fuel type: JP-5
Heat of combustion (Btu/ib): 18500

STACK GAS DATA

Temperature (°F) 230.3 225.7
Actual flow rate (cfm) 205250 445051
Corrected flow rate (cfm, dry, corrected to 154080 336154

to standard conditions)
Carbon dioxide (volume percent, dry basis) 0.54 0.51

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.008 0.009
grain/std cu ft, dry 0.010 0.012
grain/std cu ft, dry, corrected to 1% CO2  0.019 0.024
grain/std cu ft, dry, corrected to 12% CO2  0.230 0.289
pound/hour 13.69 34.45
pound/million Btu 0.62 0.64
pound/thousand pound fuel 11.55 11.93

Total emissions

grain/cu ft at stack conditions 0.013 0.012
grain/std cu ft, dry 0.017 0.015
grain/std cu ft, dry, corrected to 1% CO 2  0.032 0.031
grain/std cu ft, dry, corrected to 12% CO 2  0.385 0.369
pound/hour 22.69 44.41
pound/million Btu 1.03 0.83
pound/thousand pound fuel 19.12 15.34

Note: All entries are averages, derived directly from the individual test
files in Appendix A. The data were obtained at Test Cell 19,
Building 397, t-aval Air Rework Facility, North Island,
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TABLE 2. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8C/8D ENGINE
(Summary of Files 18 through 27)

ENGINE POWER SETTING

Mlitary I
Number of tests 10
Fuel flow rate (lbs/hr) 9259 U
Fuel type: JP-5
Heat of combustion (Btu/Ib): 18500

STACK GAS DATA I
Temperature (°F) 395
Actual flow rate (cfm) 863488 I
Corrected flow rate (cfm, dry, corrected to 522431

to standard conditions)

Carbon dioxide (volume percent, dry basis) 1.05

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.009
grain/std cu ft, dry 0.015
grain/std cu ft, dry, corrected to 1% CO 2  0.014
grain/std cu ft, dry, corrected to 12% CO2  0.171
pound/hour 67.27
pound/million Btu 0.39
pound/thousand pound fuel 7.29

Total emissions

grain/cu ft at stack conditions 0.013
grain/std cu ft, dry 0.022
grain/std cu ft, dry, corrected to 1% CO 2  0.021
grain/std cu ft, dry, corrected to 12% CO 2  0.251

pound/hour 98.51 I
pound/million Btu 0.58
pound/thousand pound fuel 10.66 I

Note: All entries are averages, aerived directly from the individual test
files in Appendix A. The data were obtained at Test Cell 19,

Building 397, Naval Air Rework Facility, North Island.
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TABLE 3. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8D ENGINE
(Summary of Files 28 through 33)

ENGINE POWER SETTING

Military

Number of tests 6
Fuel flow rate (lbs/hr) 9366
Fuel type: JP-5
Heat of combustion (Btu/Ib): 18500

STACK GAS DATA

Temperature ('F) 404.2
Actual flow rate (cfm) 789586
Corrected flow rate (cfm, dry, corrected to 463573

to standard conditions)
Carbon dioxide (volume percent, dry basis) 1.07

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.010
grain/std cu ft, dry 0.017
grain/std cu ft, dry, corrected to 1% CO 2  0.016
grain/std cu ft, dry, corrected to 12% CO 2  0.187
pound/hour 65.58
pound/million Btu 0.38
pound/thousand pound fuel 7.03

Total emissions

grain/cu ft at stack conditions 0.015
grain/std cu ft, dry 0.025
grain/std cu ft, dry, corrected to 1% CO2  0.024
grain/std cu ft, dry, corrected to 12% CO 2  0.284
pound/hour 99.96
pound/million Btu 0.58
pound/thousand pound fuel 10.68

Note: All entries are averages, derived directly from the individual test
files in Appendix A. The data were obtained at Test Cell A,
Building 545, NAS Miramar.
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TABLE 4. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8C/8D ENGINE
(Summary of Files 1 through 33)

ENGINE POWER SETTING

Military

Number of tests 16
Fuel flow rate (lbs/hr) 9299
Fuel type: JP-5
Heat of combustion (Btu/lb): 1.8500

STACK GAS DATA

Temperature (°F) N/A
Actual flow rate (cfm) N/A
Corrected flow rate (cfm, dry, corrected to NIA

to standard conditions)
Carbon dioxide (volume percent, dry basis) N/A

PARTICULATE EMISSIONS DATA 3
Partial emissions (front half)

grain/cu ft at stack conditions 0.009 3
grain/std cu ft, dry 0.016
grain/std cu ft, dry, corrected to 1% C02 0.015
grain/std cu ft, dry, corrected to 12% CO 2  0.177
pound/hour 66.64 I
pound/million Btu 0.39
pound/thousand pound fuel 7.19

Total emissions

grain/cu ft at stack conditions 0.014
grain/std cu ft, dry 0.023 I
grain/std cu ft, dry, corrected to 1% C02 0.022
grain/std cu ft, dry, corrected to 12% C02 0.263
pound/hour 99.05 I
pound/million Btu 0.58
pound/thousand pound fuel 10.67

Note: All entries are averages, derived directly from the individual test
files in Appendix A. The data were obtained at Test Cell 19,
Building 397, Naval Air Rework Facility, North Island and at Test
Cell A, Building 545, NAS Miramar.

I
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TABLE 5. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8D ENGINE

WITH FERROCENE ADDITIVE (Summary of Files 34 through 45)

ENGINE POWER SETTING

Military

Number of tests 12
Fuel flow rate (lbs/hr) 9243
Fuel type: JP-5
Heat of combustion (Btu/Ib): 18500

STACK GAS DATA

Temperature (@F) 395
Actual flow rate (cfm) 835800
Corrected flow rate (cfm, dry, corrected to 504700

to standard conditions)
Carbon dioxide (volume percent, dry basis) 1.01

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.008
grain/std cu ft, dry 0.013
grain/std cu ft, dry, corrected to 1% CO2  0.014
grain/std cu ft, dry, corrected to 12% CO 2  0.170
pound/hour 59.60
pound/million Btu 0.35
pound/thousand pound fuel 6.45

Total emissions

grain/cu ft at stack conditions 0.015
grain/std cu ft, dry 0.024
grain/std cu ft, dry, corrected to 1% CO 2  0.025
grain/std cu ft, dry, corrected to 12% CO 2  0.304
pound/hour 105.10
pound/million Btu 0.62
pound/thousand pound fuel 11.37

Note: All entries are averages, derived directly from the individual test
files in Appendix A. The data were obtained at Test Cell 19,
Building 397, Naval Air Rework Facility, North Island.
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TABLE 6. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8D ENGINE
WITH FERROCENE ADDITIVE (Summary of Files 46 and 47)

ENGINE POWER SETTING

Military

Number of tests 2
Fuel flow rate (lbs/hr) 9243
Fuel type: JP-5
Heat of combustion (Btu/Ib). 18500

STACK GAS DATA

Temperature (°F) 416.4
Actual flow rate (cfm) 824326
Corrected flow rate (cfm, dry, corrected to 479092

to standard conditions)
Carbon dioxide (volume percent, dry basis) 1.06

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.005 i
grain/std cu ft, dry 0.008
grain/std cu ft, dry, corrected to 1% CO 2  0.008
grain/std cu ft, dry, corrected to 12% CO2  0.095

pound/hour 33.92
pound/million Btu 0.20
pound/thousand pound fuel 3.67

Total emissions

grain/cu ft at stack conditions 0.007
grain/std cu ft, dry 0.012
grain/std cu ft, dry, corrected to 1% CO2  0.011
grain/std cu ft, dry, corrected to 12% CO2  0.132

pound/hour 47.10
pound/million Btu 0.28
pound/thousand pound fuel 5.10

Note: All entries are averages, derived directly from the individual test

files in Appendix A. The data were obtained at Test Cell A,

Building 545, NAS Miramar
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TABLE 7. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8D ENGINE

WITH FERROCENE ADDITIVE (Summary of Flies 34 through 47)

ENGINE POWER SETTING

Military

Number of tests 14
Fuel flow rate (lbs/hr) 9243
Fuel type: JP-5
Heat of combustion (Btu/ib): 18500

STACK GAS DATA

Temperature (°F) N/A
Actual flow rate (cfm) N/A
Corrected flow rate (cfm, dry, corrected to N/A

to standard conditions)
Carbon dioxide (volume percent, dry basis) N/A

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.008
grain/std cu ft, dry 0.012
grain/std cu ft, dry, corrected to 1% CO2  0.013
grain/std cu ft, dry, corrected to 12% CO2  0.159
pound/hour 55.93
pound/million Btu 0.33
pound/thousand pound fuel 6.05

Total emissions

grain/cu ft at stack conditions 0.014
grain/std cu ft, dry 0.022
grain/std cu ft, dry, corrected to 1% CO2  0.023
grain/std cu ft, dry, corrected to 12% CO2  0.279
pound/hour 96.81
pound/million Btu 0.56
pound/thousand pound fuel 10.47

Note: All entries are averages, derived directly from the individual test
files in Appendix A. The data were obtained at Test Cell 19,
Building 397, Naval Air Rework Facility, North Island and at Test
Cell A, Building 545, NAS Miramar.
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TABLE 8. PARTICULATE MASS EMISSIONS FROM THE J79-GE-8C/8D ENGINE
(Summary of Tables 2, 3, 5, and 6) n

ENGINE POWER SETTING

Military

Number of tests 30
Fuel flow rate (lbs/hr) 9273
Fuel type: JP-5
Heat of combustion (Btu/lb): 18500

STACK GAS DATA

Temperature (*F) N/A
Actual flow rate (cfm) N/A

Corrected flow rate (cfm, dry, corrected to N/A
to standard conditions)

Carbon dioxide (volume percent, dry basis) N/A

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.009

grain/std cu ft, dry 0.014
grain/std cu ft, dry, corrected to 1% CO2  0.014
grain/std cu ft, dry, corrected to 12% CO2  0.169
pound/hour 61.64 I
pound/million Btu 0.36
pound/thousand pound fuel 6.66

Total emissions n

grain/cu ft at stack conditions 0.014

grain/std cu ft, dry 0.023
grain/std cu ft, dry, corrected to 1% CO 2  0.023
grain/std cu ft, dry, corrected to 12% CO 2  0.271

pound/hour 98.01 I
pound/million Btu 0.57
pound/thousand pound fuel 10.58

Note: All entries are averages, derived directly from the individual test
files in Appendix A. The data were obtained at Test Cell 19,

Building 397, Naval Air Rework Facility, North Island and at Test I
Cell A, Building 545, NAS Miramar.

I
I
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TABLE 9. PARTICULATE MASS EMISSIONS FROM THE J79-GE-IOB ENGINE
(Summary of Files 48 through 65)

ENGINE POWER SETTING

Idle 30% Thrust Military

Number of tests 6 7 5
Fuel flow rate (lbs/hr) 1249 2954 9886
Fuel type: JP-5
Heat of combustion (Btu/lb): 18500

STACK GAS DATA

Temperature (*F) 223.9 225.7 413.6
Actual flow rate (cfm) 197418 431380 859372
Corrected flow rate (cfm, dry, corrected to 149861 325466 512129

to standard conditions)
Carbon dioxide (volume percent, dry basis) 0.55 52 1.06

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.006 0.005 0.004
grain/std cu. ft, dry 0.008 0.006 0.006
grain/std cu ft. dry, corrected to 1% C02 0.014 0.012 0.006
grain/std cu ft, dry, corrected to 12% C02 0.170 Oý144 0.070
pound/hour 9.82 17.33 26.56
pound/million Btu 0.42 0.32 0.15
pound/thousand pound fuel 7.87 5.84 2.69

Total emissions

grain/cu ft at stack conditions 0.012 0.008 0.006
grain/std cu ft, dry 0.015 0.010 0.010
grain/std cu ft, dry, corrected to 1% C02 0.028 0.019 0.010
grain/std cu ft, dry, corrected to 12% C02 0.336 0.234 0.116
pound/hour 19.62 28.12 43.81
pound/million Btu 0.85 0.51 0.24
pound/thousand pound fuel 15.73 9.50 4.43

Note: All entries are averages, derived directly from the individual test
files in Appendix A.
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TABLE 10. PARTICULATE MASS EMISSIONS FROM THE J52-P-6B ENGINE
(Summary of Files 66 through 77)

ENGINE POWER SETTING

Idle 30% rpm Military

Number of tests 5 4 3
Fuel flow rate (lbs/hr) 849 2660 6765
Fuel type: JP-5
Heat of combustion (Btu/Ib): 18500

STACK GAS DATA

Temperature (*F) 167.6 213.6 325.4
Actual flow rate (cfm) 172104 416136 709725 I
Corrected flow rate (cfm, dry, corrected to 140118 317962 458079

to standard conditions)
Carbon dioxide (volume percent, dry basis) 0.34 0.46 0.77

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.007 0.007 0.005
grain/std cu ft, dry 0.009 0.009 0.007
grain/std cu ft, dry, corrected to 1% CO2  0.027 0.019 0.010
grain/std cu ft, dry, corrected to 12% CO 2  0.327 0.227 0.116
pound/hour 11.08 23.43 29.12
pound/million Btu 0.70 0.47 0.23
pound/thousand pound fuel 13.00 8.78 4.30

Total emissions

grain/cu ft at stack conditions 0.011 0.010 0.009
grain/std cu ft, dry 0.014 0.013 0.013

grain/std cu ft, dry, corrected to 1% CO2  0.042 0.028 0.017
grain/std cu ft, dry, corrected to 12% CO2  0.498 0.335 0.207
pound/hour 16.91 34.90 52.13
pound/million Btu 1.08 0.71 0.42
pound/thousand pound fuel 19.94 13.13 7.75

Note: All entries are averages, derived directly from the individual test
files in Appendix A.
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TABLE 11. PARTICULATE MASS EMISSIONS FROM THE Tr30-P-414 ENGINE

(Summary of Files 78 through 94)

ENGINE POWER SETTING

Idle 85% rpm Military

Number of tests 6 6 5
Fuel flow rate (lbs/hr) 1040 2885 8009
Fuel type: JP- 5
Heat of combustion (Btu/Ib): 18500

STACK GAS DATA

Temperature (*F) 159.2 200.0 324.7
Actual flow rate (cfm) 189575 436292 795029
Corrected flow rate (cfm, dry, corrected to 157299 340143 517203

to standard conditions)
Carbon dioxide (volume percent, dry basis) 0.35 0.46 0.76

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions 0.003 0.004 0 002
grain/std cu ft, dry 0.004 0.005 0.003
grain/std cu ft, dry, corrected to 1% CO 2  0.010 0.010 0.004
grain/std cu ft, dry, corrected to 12% CO 2  0.123 0.124 0.052
pound/hour 4.78 13.78 14.79
pound/million Btu 0.25 0.26 0.10
pound/thousand pound fuel 4.60 4.76 1.85

Total emissions

grain/cu ft at stack conditions 0.006 0.006 0.003
grain/std cu ft, dry 0.007 0.008 0.005
grain/std cu ft, dry, corrected to 1% CO2  0.020 0.017 0.007
grain/std cu ft, dry, corrected to 12% CO 2  0.239 0.208 0.084
pound/hour 9.35 22.85 23.86
pound/million Btu 0.48 0.43 0.16
pound/thousand pound fuel 8.96 7.98 2.98

Note- All entries are averages, derived directly from the individual test
files in Appendix A.
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TABLE 12. PARTICULATE MASS EMISSIONS FROM IHE F404-GE-400 ENGINE
(Summary ot Files 95 through 105}

ENGINE POWER SETTING

Idle 86% rpm Military

Number of tes ts
Fuel flow Late' (lbis/hr)
Fuel type: JP-5
Heat of combustion (Btu/Ib). 185fj•

STACK GAS DATA

Temperature ('F) ,-
Actual flow ra t-e (cfm) I? I,. is C,

Corrected flow rare (cfm. drv. corrvco- d lo I.:• 1 -.

to standard condit ions)
Carbon dioxide (volume percent, dry bhi'. 0 .) '

PARTICULATE EMISSIONS D;-TA 1
Partial emissions (front half)

grain/cu ft at stack conditions 0.00. 0C) 001 0 003
grain/std cu ft, dry 0.004 0 0() 0? .0
grain/std cu ft, dry, corrected t o It (-0, 0 010 0 1 )(, 0

grain/std cu ft, dry, corrected to t,?Z C02 .021 0 032 0.0
pound/hcar 6 !0 34 18 4•,,
pound/million Btu 0 4 0 ) 11 O
pound/thousand pound fuel 1 7 30 06 1

Total emissions

grain/cu ft at stack conditions 0 006 oC 005 0 5(,0 1
grai-n/std cu ft, dry 0.007 0.006 O.on
grain/std cu ft, dry, corrected to 1 C02  0.017 0.008 0,.00(dl
grain/std cu ft, dry, corrected to 12% CO2  0.199 0.094 0.070
pound/hour 10.34 21.72 24.10 I
pound/million Btu 0,67( 0,33 o 1r
pound/thousand pound fuel 12,38 6 10 2-81

Note: Fuel flow rates are representative. All other entries are averages,.
derived directly from the individual files in Aý,,endix A.

416



TABLE 13. PARTICULATE MASS EMISSIONS FROM THE TF34-GE-400A ENGINE

(Summary of Files 106 through 113)

ENGINE POWER SETTING

Idle 75% 94%

Number of tests 5 3 2
Fuel flow rate (lbs/hr) 450 500 2805
Fuel type: JP-5
Heat of combustion (Btu/Ib): 18500

STACK GAS DATA

Temperature ('F) 101.2 103 146
Actual flow rate (cfm) 178438 325658 759800
Corrected flow rate (cfm, dry, corrected to 166756 305055 679100

to standard conditions)
Carbon dioxide (volume percent, dry basis) 0.16 0.16 0.24

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions N/A N/A N/A
grain/std cu ft, dry N/A N/A N/A
grain/std cu ft, dry, corrected to 1% CO2  N/A N/A N/A
grain/std cu ft, dry, corrected to 12% CO2  N/A N/A N/A
pound/hour N/A N/A N/A
pound/million Btu N/A N/A N/A
pound/thousand pound fuel N/A N/A N/A

Total emissions

grain/cu ft at stack conditions 0.001 0.001 -

grain/std cu ft, dry 0.001 0.001 0.001
grain/std cu ft, dry, corrected to 1% CO2  0.007 0.008 0.004
grain/std cu ft, dry, corrected to 12% CO2  0.082 0.100 0.005
pound/hour 1.47 3.43 5.92
pound/million Btu 0.18 0.37 0.11
pound/thousand pound fuel 3.26 6.85 2.11

Note: All entries are averages, derived directly from the individual
test files in Appendix A. The data were obtained at the AIMD Test
Cell, Naval Air Station, North Island.

4-17



I
I

TABLE 14. PARTICULATE MASS EMISSIONS FROM THE T58-GE-5/8F ENGINE
(Summary of Files 114 and 115)

ENGINE POWER SETTING

Various

Number of tests 2
Fuel flow rate (lbs/hr) 423
Fuel type: JP-5
Heat of combustion (Btu/ib): 18500

STACK GAS DATA 1
Temperature (°F) 500.8
Actual flow rate (cfm) N/A
Corrected flow rate (cfm, dry, corrected to 12023

to standard conditions)
Carbon dioxide (volume percent, dry basis) 1.50

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions N/A
grain/std cu ft, dry 0.011
grain/std cu ft, dry, corrected to 1% CO2  0.007
grain/std cu ft, dry, corrected to 12% CO2  0.085

pound/hour 1.06
pound/million Btu 0.14
pound/thousand pound fuel 2.54

Total emissions

grain/cu ft at stack conditions N/A
grain/std cu ft, dry 0.018
grain/std cu ft, dry, corrected to 1% CO 2  0.012
grain/std cu ft, dry, corrected to 12% CO2  0.141
pound/hour 1.76
pound/million Btu 0.23
pound/thousand pound fuel 4.20 1

Note: All entries are averages, derived from the individual test files in
Appendix A. The data were obtained at Test Cell 11 at Naval Air
Rework Facility, North Island as preliminary source tesing.
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TABLE 15. PARTICULATE MASS EMISSIONS FROM THE T64-GE-6B1/415 ENGINE
(Summary of Files 116 and 117)

ENGINE POWER SETTING

Various

Nunber of tests 2
Fuel flow rate (lbs/hr) 1006
Fuel type: JP-5
Heat of combustion (Btu/ib): 18500

STACK GAS DATA

Temperature (*F) 449.2
Actual flow rate (cfm) N/A
Corrected flow rate (cfm, dry, corrected to 19865

to standard conditions)
Carbon dioxide (volume percent, dry basis) 2.20

PARTICULATE EMISSIONS DATA

Partial emissions (front half)

grain/cu ft at stack conditions N/A
grain/std cu ft, dry 0.008
grain/std cu ft, dry, corrected to 1% CO2  0.004
grain/std cu ft, dry, corrected to 12% CO2  0.042
pound/hour 1.42
pound/million Btu 0.07
pound/thousand pound fuel 1.33

Total emissions

grain/cu ft at stack conditions N/A
grain/std cu ft, dry 0.013
grain/std cu ft, dr), corrected to 1% CO2  0.006
grain/std cu ft, dry, corrected to 12% CO2  0.070
pound/hour 2.34
pound/million Btu 0.12
pound/thousand pound fuel 2.21

Note: All entries are averages, derived from the individual test files in
Appendix A. The data were obtained at Test Cells 9 and 10 at Naval Air
Rework Facility, North Island as preliminary source tesing.
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FIGURE 1. FUEL FLOW RATE VS. EMISSION INDEX
FOR MILITARY GAS TURBINE ENGINES-
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FIGURE 2. TOTAL PARTICULATE EMISSIONS VS. FUEL FLOW RATE
FOR MILITARY GAS TURBINE ENGINES.
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FIGURE 3. EMISSION INDEX VS. FUEL FLOW RATE I
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5 PARTICLE SIZE DISTRIBUTIONS

THIS SECTION IS RESERVED FOR PARTICLE SIZE DISTRIBUTIONS
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FILE 1. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8C
Serial number: 401123
Power setting: Idle
Fuel flow rate (lb/hr) 1171

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (*F) 223.5
Actual flow rate (cfm) 214521
Corrected flow rate (cfm) 163893
(standard conditions, dry)
Carbon dioxide (volume 0.51

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.015 0.018
grains/std cu ft, dry 0.019 0.024
grains/std cu ft, dry, corrected to 1% CO 2  0.038 0.047
grains/std cu ft, dry, corrected to 12% C02 0.451 0.558

pounds/hour 26.94 33.34
pounds/million Btu 1.24 1.54
pounds/thousand pounds fuel 23.01 28.47

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 12 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 14
Reference AESO Report No. 110-01-81, October 1981
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FILE 2. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8C
Serial number: 401123
Power setting: Idle
Fuel flow rate (lb/hr) 1176

FUELDATA Fuel type: JP-5 1
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (*F) 222.2
Actual flow rate (cfm) 234579
Corrected flow rate (cfm) 179112
(standard conditions, dry)

Carbon dioxide (volume 0.53
percent, dry basis)

PARTICULATE EMISSIONS DATA 1Partial TotalI
emissions emissions

grains/cu ft at stack conditions 0.007 0.011
grains/std cu ft, dry 0.010 0.014
grains/std cu ft, dry, corrected to 1% CO2  0.018 0.027
grains/std cu ft, dry, corrected to 12% CO 2  0.218 0.322 3
pounds/hour 14.81 21.82
pounds/million Btu 0.68 1.00

pounds/thousand pounds fuel 12.59 18.55 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 13 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 15
Reference AESO Report No. 110-01-81, October 1981 3

I
I
I
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FILE 3. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8D
Serial number: 421841
Power setting: Idle

Fuel flow rate (lb/hr) 1200

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (OF) 215.8

Actual flow rate (cfm) 175108
Corrected flow rate (cfm) 134277
(standard conditions, dry)
Carbon dioxide (volume 0.52

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.005 0.008
grains/std cu ft, dry 0.007 0.010
grains/std cu ft, dry, corrected to 1% CO 2  0.014 0.020
grains/std cu ft, dry, corrected to 12% CO 2  0.162 0.241

pounds/hour 8.09 12.04
pounds/million Btu 0.36 0.54
pounds/thousand pounds fuel 6.74 10.03

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 17 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 35
Reference AESO Report No. 110-01-81, October 1981
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FILE 4. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421841
Power setting: Idle
Fuel flow rate (lb/hr) 1199

FUEL DATA Fuel type: JP-5I
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 230.1

Actual flow rate (cfm) 220462
Corrected flow rate (cfm) 166519 I
(standard conditions, dry)
Carbon dioxide (volume 0.57

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0 007 0.011 i
grains/std cu ft, dry 0.009 0.015

grains/std cu ft, dry, corrected to 1% CO2  0.016 0.026
grains/std cu ft, dry, corrected to 12% CO 2  0.188 0.311

pounds/hour 12.75 21.06
pounds/million Btu 0.57 0.95
pounds/thousand pounds fuel 10.63 17.56

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE i

Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 20 April 1981

Test Cell 19, multiple point sampling at the stack exit plane
Test number 36
Reference AESO Report No. 110-01-81, October 1981

i
I
I
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FILE 5. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J-9-GE- 8D
Serial number: 401607

Power setting: Idle
Fuel flow rate (lb/hr) 1190

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 239.5
Actual flow rate (cfm) 177675
Corrected flow rate (cfm) 131620
(standard conditions, dry)
Carbon dioxide (volume 0.5S

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditiois 0.008 0.021
grains/std cu ft, dry 0.011 0.028
grains/std cu ft, dry, corrected to 1% CO 2  0.020 0.051
grains/std cu ft, dry, corrected to 12% CO2  0.240 0.614

pounds/hour 12.39 31.75
pounds/million Btu 0.56 1.44
pounds/thousand pounds fuel 10.41 26.68

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 6 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 46
Reference AESO Report No. 110-01-81, October 1981
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FILE 6. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA "ei•* yp. . ' .j4C

-Serial r uwbt ,
Power sctr. ing !dit- 3
Fuel flow tate •b/rv) I•

FUEL DATA Fue j e

ola o f rn ~t , 1)1 .t"

STACK GAS DATA Ave-rage t vmpv. .- , ur. kF 2va Irv
Actual low rat •. ita -frrn m"
Corrected flow rane ct : •');6 I
(standard condi i onw, dryv
Carbon dio: (

PARTICULATE EMISSIONS DATA P

41T1 ir)1 n, e M io ts a 0

grains/cu ft at stack conditions n .' 0013 al

grains/std cu ft. dry (O"i0 0 018
grains/std cu ft, dry, corrected to IX (C02 0 018 0.033

grains/std cu ft. dry, corrected to 12Z CO7 0 218 0,401

pounds/hour 3 24 16m
pounds/million Btu • 1 10
pounds/thousand pounds fuel 0. 20 3,

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR REWORY FACILITY, NORTH ISLAND
Date of measurement 7 May 1981
Test Cell 19, multiple point sampling at the sztack exit plane l
Test number 47
Reference AESO Report No, 110-01-81. October 19i1

I
I
I
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FILE 7. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8D
Serial number: 421252
Power setting: Idle
Fuel flow rate (lb/hr) 1201

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (°F) 227.9
Actual flow rate (cfm) 196100
Corrected flow rate (cfm) 146780
(standard conditions, dry)
Carbon dioxide (volune 0,56

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.005 0. Q
grains/std cu ft, dry 0.006 0'(
grains/std cu ft, dry, corrected to 1% CO2  0.011 0.021
grains/std cu ft, dry, corrected to 12% C02  0.130 0.250

pounds/hour 7.65 14.66
pounds/million Btu 0.34 0.66
pounds/thousand pounds fuel 6.37 12.21

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 1 June 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 58

Reference AESO Report No. 110-01-81, October 1981

A
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FILE 8. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA Engine type: J79-GE-8C

Serial number: 401123
Power setting: 30% Thrust U
Fuel flow rate (lb/hr) 2814

FUELDATA Fuel type: JP-5 n

Heat of combustion (Btu/Ib) 18500 I
STACK GASDATA Average temperature (°F) 218.4

Actual flow rate (cfm) 450932
Corrected flow rate (cfm) 345571
(standard conditions, dry)
Carbon dioxide (volume 0.50

percent, dry basis) 3
PARTICULATE EMISSIONS DATA P

Partial TotalI
emissions emissions

grains/cu ft at stack conditions 0.004 0.007 3
grains/std cu ft, dry 0.005 0.009
grains/std cu ft, dry, corrected to 1% CO2  0.011 0.017
grains/std cu ft, dry, corrected to 12% CO2  0.129 0.206 n

pounds/hour 15.91 25.44
pounds/million Btu 0.31 0.49
pounds/thousand pounds fuel 5.65 9.04

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE N
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 7 April 1981

Test Cell 19, multiple point sampling at the stack exit plane I
Test number 27
Reference AESO Report No. 110-01-81, October 1981 3
The carbon dioxide analyzer was improperly calibrated. An average,
measured concentration of carbon dioxide of 0.50% was used to correct
the grain loadings to the desired carbon dioxide basis. (See page 15 of

AESO Report No. 110-01-81)

II
A-8 I



FILE 9. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINEDATA Engine type: J79-GE-8C
Serial number: 401123
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2878

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature (*F) 222.2
Actual flow rate (cfm) 460793
Corrected flow rate (cfm) 352045
(standard conditions, dry)
Carbon dioxide (volume 0.50

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.005 0.007
grains/std cu ft, dry 0.007 0.010
grains/std cu ft, dry, corrected to 1% CO2  0.013 0.019
grains/std cu ft, dry, corrected to 12% CO2  0.157 0.231

pounds/hour 19.74 28.99
pounds/million Btu 0.37 0.54
pounds/thousand pounds fuel 6.86 10.07

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 9 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 28
Reference AESO Report No. 110-01-81, October 1981
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FILE 10. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA Engine type: J79-GE-8D

Serial number: 421841
Power setting: 30% Thrust I
Fuel flow rate (lb/hr) 2838

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/Ib) 18500 I

STACK GASDATA Average temperature ('F) 226.9
Actual flow rate (cfm) 432430
Corrected flow rate (cfm) 327725
(standard conditions, dry)
Carbon dioxide (volume 0.45

percent, dry basis) 3
PARTICULATE EMISSIONS DATA

Partial Total I
emissions emissions

grains/cu ft at stack conditions 0.010 0.012
grains/std cu ft, dry 0.013 0.016 i
grains/std cu ft, dry, corrected to 1% CO2  0.029 0.036
grains/std cu ft, dry, corrected to 12% CO2  0.347 0.435

pounds/hour 36.60 45.87

pounds/million Btu 0.70 0.87
pounds/thousand pounds fuel 12.90 16.16 3

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND

Date of measurement 25 February 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 5

Reference AESO Report No. 110-01-81, October 1981

I
I
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FILE 11. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421841
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2774

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 221.9
Actual flow rate (cfm) 440206
Corrected flow rate (cfm) 337383
(standard conditions, dry)
Carbon dioxide (volume 0.45

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.015 0.018
grains/std cu ft, dry 0.020 0.023
grains/std cu ft, dry, corrected to 1% CO 2  0.044 0.052
grains/std cu ft, dry, corrected to 12% CO2  0.524 0.624

pounds/hour 56.85 67.71
pounds/million Btu 1.11 1.32
pounds/thousand pounds fuel 20.49 24.41

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 26 February 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 6
Reference AESO Report No. 110-01-81, October 1981
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FILE 12. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421841
Power setting: 30% Thrust I
Fuel flow rate (lb/hr) 2786

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500 I

STACK GAS DATA Average temperature (°F) 220.2
Actual flow rate (cfm) 438812

Corrected flow rate (cfm) 332875 I
(standard conditions, dry)
Carbon dioxide (volume 0.46

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.010 0.012
grains/std cu ft, dry 0.013 0.015

grains/std cu ft, dry, corrected to 1% CO2  0.029 0.032
grains/std cu ft, dry, corrected to 12% CO2  0.342 0.385 3
pounds/hour 37.43 42.08
pounds/million Btu 0.73 0.82
pounds/thousand pounds fuel 13.44 15.10

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 27 February 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 7
Reference AESO Report No. 110-01-81, October 1981

I
I
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FILE 13. PARIlCULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421841
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 3015

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (*F) 225.2
Actual flow rate (cfm) 442641
Corrected flow rate (cfm) 333736
(standard conditions, dry)
Carbon dioxide (volume 0.48

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.012 0.013
grains/std cu ft, dry 0.015 0.018
grains/std cu ft, dry, corrected to 1% CO2  0.032 0.037
grains/std cu ft, dry, corrected to 12% C02 0.386 0.438

pounds/hour 44.14 50.15
pounds/million Btu 0.79 0.90
pounds/thousand pounds fuel 14.64 16.63

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 2 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 8
Reference AESO Report No. 110-01-81, October 1981
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FILE 14. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA Engine type: J79-GE-8D

Serial number: 401607
Power setting: 30% Thrust I
Fuel flow rate (lb/hr) 3160

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/Ib) 18500 I

STACK GAS DATA Average temperature ( 0 F) 239.4
Actual flow rate (cfm) 493625
Corrected flow rate (cfm) 363685 I
(standard conditions, dry)
Carbon dioxide (volume 0.54

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial Total I

emissions emissions

grains/cu ft at stack conditions 0.007 0.011
grains/std cu ft, dry 0.010 0.016
grains/std cu ft, dry, corrected to 1% CO2  0.018 0.029
grains/std cu ft, dry, corrected to 12% CO 2  0.211 0.345

pounds/hour 29.61 48.37
pounds/million Btu 0.51 0.83
pounds/thousand pounds fuel 9.37 15.31

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE m
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 22 April 1981

Test Cell 19, multiple point sampling at the stack exit plane I
Test number 38
Reference AESO Report No. li0-01-81, October 1981

I
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FILE 15. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401607
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2949

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature (OF) 227.2
Actual flow rate (cfm) 427523
Corrected flow rate (cfm) 320382
(standard conditions, dry)
Carbon dioxide (volume 0.59

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.014 0.018
grains/std cu ft, dry 0.019 0.023
grains/std cu ft, dry, corrected to 1% C02 0.031 0.040
grains/std cu ft, dry, corrected to 12% CO2  0.378 0.477

pounds/hour 50.97 64.37
pounds/million Btu 0.93 1.18
pounds/thousand pounds fuel 17.28 21.83

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 23 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 39
Reference AESO Report No. 110-01-81, October 1981
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FILE 16. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401607
Power setting: 30% Thrust I
Fuel flow rate (lb/hr) 2912

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500 I

STACK GASDATA Average temperature (°F) 224.0
Actual flow rate (cfm) 440487
Corrected flow rate (cfm) 333155 U
(standard conditions, dry)

Carbon dioxide (volume 0.55
percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.007 0.010
grains/std cu ft, dry 0.010 0.013
grains/std cu ft, dry, corrected to 1% CO 2  0.017 0.024
grains/std cu ft, dry, corrected to 12% CO 2  0.207 0.294

pounds/hour 27.12 38.46
pounds/million Btu 0.50 0.71

pounds/thousand pounds fuel 9.31 13.21

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I

Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 5 May 1981

Test Cell 19, multiple point sampling at the stack exit plane

Test number 45
Reference AESO Report No. 110-01-81, October 1981

I
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FILE 17. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401607
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2804

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (OF) 231.2
Actual flow rate (cfm) 423075
Corrected flow rate (cfm) 314980
(standard conditions, dry)
Carbon dioxide (volume 0.56

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.007 0.009
grains/std cu ft, dry 0.010 0.012
grains/std cu ft, dry, corrected to 1% CC 0.017 0.022
grains/std cu ft, dry, corrected to 12% Cuz 0.207 0.260

pounds/hour 26.11 32.69
pounds/million Btu 0.50 0.63
pounds/thousand pounds fuel 9.31 11.66

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 11 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 48
Reference AESO Report No. 110-01-81, October 1981
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FILE 18. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8C
Serial number: 401123
Power setting: Military I
Fuel flow rate (lb/hr) 9424

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500 I

STACKGASDATA Average temperature (*F) 387.8
Actual flow rate (cfm) 895412

Corrected flow rate (cfm) 549269 I
(standard conditions, dry)
Carbon dioxide (volume 0.99

percent, dry basis)

PARTICULATE EMISSIONS DATA PPartial TotalI
emissions emissions

grains/cu ft at stack conditions 0.008 0.015 1
grains/std cu ft, dry 0.012 0.024
grains/std cu ft, dry, corrected to 1% CO 2  0.012 0.024
grains/std cu ft, dry, corrected to 12% CO 2  0.149 0.291

pounds/hour 57.77 113.16
pounds/million Btu 0.33 0.65
pounds/thousand pounds fuel 6.13 12.01

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 30 March 1981

Test Cell 19, multiple point sampling at the stack exit plane I
Test number 23
Reference AESO Report No. 110-01-81, October 1981

I
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FILE 19. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8C
Serial number: 401123
Power setting: Military

Fuel flow rate (lb/hr) 9386

FUELDATA Fuel type: JP-5

Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 396.1
Actual flow rate (cfm) 862877

Corrected flow rate (cfm) 525424
(standard conditions, dry)
Carbon dioxide (volume 1.00

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.004 0.006

grains/std cu ft, dry 0.007 0.009

grains/std cu ft, dry, corrected to 1% CO 2  0.007 0.009
grains/std cu ft, dry, corrected to 12% CO2  0.087 0.113

pounds/hour 32.74 42.38

pounds/million Btu 0.19 0.24
pounds/thousand pounds fuel 3.49 4.52

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 3 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 26
Reference AESO Report No. 110-01-81, October 1981
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FILE 20. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA `4 ýJ -

FUEL DATA F u* v p 3 -°,i

0! or 0fc4it cow A7' u

STACK GAS DATA ~ A;-~~it ~~
Act ual I I o' At tý Im t,

Co r Ie Cd 1 ~ow rd. ii t ,
Sstainda rd cond t o n, ds y

Carblon li oxidt

PARTICULATE EMISSIONS DATA T
Pa•r iatI To talI

em I ss onq v emi ons 10715

grains/cu ft at stack conditions 0 010 0.015 3
grains/std cu ft, dry 0 O1! 0.021f

grains/std cu ft, dry, corrected t o z CO Z u1; 0 024
grains/std cu ft, dry, corrected to 1VZ CC-, 0. O2 11982

pounds/hour 9 83 110.22
pounds/million Btu 0 :, 0,64
pounds/ thousand pounds fuel. 8 "4 1I.R8

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAl. AIR REWORK FACILITY. NORTH ISLAND
Date of measurement 27 April 1981
Test Cell 19, multiple point sampling at the stack exit, plane
Test number 40
Reference AESO Report No. 110-01-81. October 1981

A
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FILE 21. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINEDATA Engine type: J19-CE-8D
Serial number: 401607
Power setting: Military
Fuel flow rate (lb/hr) 9141

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 398.9
Aztual flow rate (cfm) 866183
Corrected flow rate (cfm) 518932
(standard conditions, dry)
Carbon dioxide (volume 1.03

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.012 0.018

grains/std cu ft, dry 0.021 0.029
grains/std cu ft, dry, corrected to 1% CO2  0.020 0.029
grains/std cu ft, dry, corrected to 12% CO2  0.239 0.342

pounds/hour 91.19 130.60
pounds/million Btu 0.54 0.77
pounds/thousand pounds fuel 9.98 14.29

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NOKTH ISLAND
Date of measurement 28 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 41
Reference AESO Report No. 110-01-81, October 1981

A
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I
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FILE 22. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421252
Power setting: Military I
Fuel flow rate (lb/hr) 9334

FUELDATA Fuel type: JP-5 1
Heat of combustion (Btu/lb) 18500 I

STACK GASDATA Average temperature (*F) 397.7
Actual flow rate (cfm) 843895

Corrected flow rate (cfm) 508616 I
(standard conditions, dry)
Carbon dioxide (volume 1.08

percent, dry basis)

PARTICULATE EMISSIONS DATA 1
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.005 0.010 3
grains/std cu ft, dry 0.009 0.017
grains/std cu ft, dry, corrected to 1% CO2  0.008 0.016
grains/std cu ft, dry, corrected to 12% CO2  0.095 0.187 1
pounds/hour 37.36 73.39
pounds/million Btu 0.22 0.43
pounds/thousand pounds fuel 4.00 7.86

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE l
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 21 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 53
Reference AESO Report No. 110-01-81, October 1981

I
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FILE 23. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421252
Power setting: Military
Fuel flow rate (lb/hr) 9294

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (°F) 390.0
Actual flow rate (cfm) 817658
Corrected flow rate (cfm) 494701
(standard conditions, dry)
Carbon dioxide (volume 1.12

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.010 0.015
grains/std cu ft, dry 0.016 0.026
grains/std cu ft, dry, corrected to 1% CO2  0.014 0.023
grains/std cu ft, dry, corrected to 12% C02 0.174 0.274

pounds/hour 68.72 108.37
pounds/million Btu 0.40 0.63
pounds/thousand pounds fuel 7.39 11.66

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFTCE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 28 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 57
Reference AESO Report No. 110-01-81, October 1981
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FILE 24. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA Engine type: .179-GE-8D

Serial number: 421252
Power setting: Military
Fuel flow rate (lb/hr) 9288

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500 I

STACK GAS DATA Average temperature (OF) 388.7
Actual flow rate (cfm) 805656
Corrected flow rate (cfm) 485772
(standard conditions, dry)
Carbon dioxide (volume 1.20

percent, dry basis) 3
PARTICULATE EMISSIONS DATA PPartial TotalI

emissions emissions

grains/cu ft at stack conditions 0.009 0.014 3
grains/std cu ft, dry 0.015 0.024
grains/std cu ft, dry, corrected to 1% CO2 0.013 0.020
grains/std cu ft, dry, corrected to 12% CO2  0.152 0.240

pounds/hour 63.27 99.81
pounds/million Btu 0.37 0.58
pounds/thousand pounds fuel 6.81 10.75

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 2 June 1981

Test Cell 19, multiple point sampling at the stack exit plane
Test number 59
Reference AESO Report No. 110-01-81, October 1981 3
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FILE 25. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8D
Serial number: 421841
Power setting: Military
Fuel flow rate (lb/hr) 9026

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (°F) 389.0
Actual flow rate (cfm) 871431
Corrected flow rate (cfm) 537073
(standard conditions, dry)
Carbon dioxide (volume 1.05

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.013 0.018
grains/std cu ft, dry 0.021 0.029
grains/std cu ft, dry, corrected to 1% CO 2  0.020 0.028
grains/std cu ft, dry, corrected to 12% CO 2  0.241 0.335

pounds/hour 97.23 135.10
pounds/million Btu 0.58 0.81
pounds/thousand pounds fuel 10.77 14.97

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 19 February 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 1
Reference AESO Report No. 110-01-81, October 1981
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FILE 26. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421841
Power setting: Military
Fuel flow rate (lb/hr) 9197

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/ib) 18500 I

STACK GAS DATA Average temperature (°F) 401.8
A.ctual flow rate (cfm) 896898

Corrected flow rate (cfm) 540126
(standard conditions, dry)

Carbon dioxide (volume 1.00

percent, dry basis) I

PARTICULATE EMISSIONS DATA PPartial TotalI
emissions emissions

grains/cu ft at stack conditions 0.010 0.012
grains/std cu ft, dry 0.016 0.019

grains/std cu ft, dry, corrected to 1% CO2  0.016 0.019

grains/std cu ft, dry, corrected to 12% CO 2  0.196 0.232

pounds/hour 75.77 89.36
pounds/million Btu 0.45 0.53
pounds/thousand pounds fuel 8.24 9.72

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 23 February 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 3
Reference AESO Report No. 110-01-81, October 1981 3

I
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FILE 27. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8D
Serial number: 421841
Power setting: Military

Fuel flow rate (lb/hr) 9223

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 400.8
Actual flow rate (cfm) 905745
Corrected flow rate (cfm) 539083
(standard conditions, dry)
Carbon dioxide (volume 1.03

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.009 0.011
grains/std cu ft, dry 0.015 0.018
grains/std cu ft, dry, corrected to 1% CO2  0.015 0.017
grains/std cu ft, dry, corrected to 12% CO 2  0.179 0.208

pounds/hour 70.80 82.66
pounds/million Btu 0.41 0.48
pounds/thousand pounds fuel 7.68 8.96

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 24 February 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 4
Reference AESO Report No. 110-01-81, October 1981
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FILE 28. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401117
Power setting: Military I
Fuel flow rate (lb/hr) 9045

FUELDATA Fuel type: JP-5 n

Heat of combustion (Btu/ib) 18500 I
STACKGAS DATA Average temperature ('F) 397.9

Actual flow rate (cfm) 772622
Corrected flow rate (cfm) 456924 I
(standard conditions, dry)
Carbon dioxide (volume 1.02

percent, dry basis)

PARTICULATE EMISSIONS DATA I
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.016 0.023 3
grains/std cu ft, dry 0.027 0.039
grains/std cu ft, dry, corrected to 1% CO 2  0.027 0.038
grains/std cu ft, dry, corrected to 12% CO2  0.319 0.453

pounds/hour 106.06 150.80
pounds/million Btu 0.63 0.90
pounds/thousand pounds fuel 11.73 16.67

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 22 September 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number I
Reference AESO Report No. 110-01-82, March 1982

I
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FILE 29. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401117
Power setting: Military
Fuel flow rate (lb/hr) Q160

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (*F) 394.0
Actual flow rate (cfm) 777642
Corrected flow rate (cfm) 463133
(standard conditions, dry)
Carbon dioxide (volume 1.01

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.007 0.012
grains/std cu ft, dry 0.012 0.020
grains/std cu ft, dry, corrected to 1% CO 2  0.012 0.020
grains/std cu ft, dry, corrected to 12% CO 2  0.139 0.239

pounds/hour 46.49 79.88
pounds/million Btu 0.27 0.47
pounds/thousand pounds fuel 5.07 8.72

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 23 September 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 2
Reference AESO Report No. 110-01-82, March 1982
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FILE 30. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8D
Serial number: 401117
Power setting: Military I
Fuel flow rate (lb/hr) 9166

FUELDATA Fuel type: JP-5 U
Heat of combustion (Btu/lb) 1850(

STACKGASDATA Average temperature (*F) 400.4
Actual flow rate (cfm) 784159
Corrected flow rate (cfm) 465181 I
(standard conditions, dry)

Carbon dioxide (volume 1.02

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.008 0.012 3
grains/std cu ft, dry 0.014 0.021
grains/std cu ft, dry, corrected to 1% CO 2  0.013 0.020
grains/std cu ft, dry, corrected to 12% CO 2  0.159 0.242

pounds/hour 53.96 81.93
pounds/million Btu 0.32 0.48

pounds/thousand pounds fuel 5.89 8.94 U

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR STATION, MIRAMAR

Date of measurement 24 September 1981

Test Cell A, multiple point sampling at the stack exit plane
Test number 3
Reference AESO Report No. 110-01-82, March 1982

I
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FILE 31. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401117
Power setting: Military
Fuel flow rate (lb/hr) 9266

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (°F) 406.5
Actual flow rate (cfm) 850110
Corrected flow rate (cfm) 500483

(standard conditions, dry)
Carbon dioxide (volume 1.07

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.009 0.012
grains/std cu ft, dry 0.015 0.021
grains/std cu ft, dry, corrected to 1% CO2  0.014 0.019
grains/std cu ft, dry, corrected to 12% CO 2  0.165 0.231

pounds/hour 62.83 88.22
pounds/million Btu 0.37 0.51
pounds/thousand pounds fuel 6.78 9.52

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 25 September 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 4
Reference AESO Report No. 110-01-82, March 1982
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FILE 32. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA Engine type: J79-GE-8D

Serial number: 401117
Power setting: Military I
Fuel flow rate (lb/hr) 9291

FUELDATA Fuel type: JP-5 3
Heat of combustion (Btu/lb) 18500 I

STACK GASDATA Average temperature (°F) 407.5
Actual flow rate (cfm) 772980
Corrected flow rate (cfm) 450396 =
(standard conditions, dry)
Carbon dioxide (volume 1.10

percent, dry basis) I
PARTICULATE EMISSIONS DATA iPartial TotalI

emissions emissions

grains/cu ft at stack conditions 0.009 0.012
grains/std cu ft, dry 0.015 0.021
grains/std cu ft, dry, corrected to 1% CO2  0.014 0.019
grains/std cu ft, dry, corrected to 12% CO2  0.163 0.228

pounds/hour 57.43 80.43
pounds/million Btu 0.33 0.47
pounds/thousand pounds fuel 6.18 8.66 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 28 September 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 5
Reference AESO Report No. 110-01-82, March 1982

A
I
I
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FILE 33. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401117
Power setting: Military
Fuel flow rate (lb/hr) 10270

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (°F) 419.0
Actual flow rate (cfm) 780000
Corrected flow rate (cfm) 445321
(standard conditions, dry)
Carbon dioxide (volume 1.20

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.010 0.018
grains/std cu ft, dry 0.017 0.031
grains/std cu ft, dry, corrected to 1% CO 2  0.015 0.026
grains/std cu ft, dry, corrected to 12% CO 2  0.175 0.310

pounds/hour 66.72 118.52
pounds/million Btu 0.35 0.62
pounds/thousand pounds fuel 6.50 11.54

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 29 September 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 6
Reference AESO Report No. 110-01-82, March 1982
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FILE 34. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA En t ,'p LI- tIE

Sor i 1 tlu bt-r #21841
Power~ s;'tti Mu jt~irv I

w~ 1 a Td w L I'

FUEL DATA . p ' I
,_ _ - - -. - - - . .. .- -.,•; I,: <c.!••

STACK GAS DATA Average 9 rat u. "

Actual flow rat-' (cr-f m82 8 i
Corrected f low ta.u e cfhr b68t2 I
(standard condi io dry)

Carbon dioxide' ývolutrv 0 M--
percent, (iry bas:lj )

PARTICULATE EMISSIONS DATA

Part Ial Tot al I
551005 S N IS mis S ions

grains/cu ft at stack conditions 0.(16 0,0133
grains/std cu ft, dry (2 O.O ( :
grains/std cu ft, dry, corrected •o I C.02 0 031 0 06,.
grains/std cu ft, dry, corrected to 121 CO2  0 376 O6l

pounds/hour ' ?0., 246 1 .6,
pounds/million Btu 0 O I 44

pounds/thousand pounds fue 1 1 303 26 .0 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 6 March 1981

Test Cell 19, multiple point sampling at: the stack exit plane .
Test number 11
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate,
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FILE 35. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

IENGINE DATA Engine type J79-GEF-8D
Serial. number 421841
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELOATA Fuel type- JP-5 (with ferrocene)
Heat of combustion (Btu/lb) 18500

I STACK GAS DATA Average temperature (-F) 396.7
Actual flow rate (cfm) 117470
Corrected flow rate (cfm) 4/1163
(standard conditions, dry)
Carbon dioxide (volume 0.90

percent, dry basis)

PARTICULATE EMISSIONS DATAjPartial Total

emis,;ions emissions

grains/cu ft at stack conditions 0.008 0.021
grains/std cu ft, dry 0.014 0.034
grains/std cu ft, dry, corrected to 1% C02  0.015 0.038
grains/std cu ft, dry, corrected to 12% CO2  0.184 0.457

pounds/hour 55.63 138.36
pounds/million Btu 0.33 0.81

Spounds/thousand pounds fuel 6.02 14.97

Measurement by AIRCRAFT ENVIRONMENTAL, SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 9 March 1981

Test Cell 19, multiple point sampling at the stack exit plane
Test number 12

Reference AESO Report No. YO-0l-81, October 1981

i Note: The fuel flow rate is an estimate.

I
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FILE 36. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421841

Power setting: Military I
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene) I
Heat of combustion (Btu/Ib) 18500 I

STACK GAS DATA Average temperature (°F) 398.0
Actual flow rate (cfm) 778687
Corrected flow rate (cfm) 473831

(standard conditions, dry)
Carbon dioxide (volume 1.02

percent, dry basis)

PARTICULATE EMISSIONS DATA PPartial TotalI
emissions emissions

grains/cu ft at stack conditions 0.023 0.027
grains/std cu ft, dry 0.037 0.045
grains/std cu ft, dry, corrected to 1% CO2  0.036 0.044
grains/std cu ft, dry, corrected to 12% CO2  0.437 0.526 3
pounds/hour 150.98 181.52
pounds/million Btu 0.88 1,06
pounds/thousand pounds fuel 16,33 19.64

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 10 March 1981
Test Cell 19, multiple point sampling at the stack exit plane I
Test number 13
Reference AESO Report No. 110-01-81, October 1981 3
Note: The fuel flow rate is an estimate.

I
I
I

A- 36 I



FILE 37. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401123
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 399.0
Actual flow rate (cfm) 860374
Corrected flow rate (cfm) 520747
(standard conditions, dry)
Carbon dioxide (volume 1.11

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.003 0.006

grains/std cu ft, dry 0.005 0.010
grains/std cu ft, dry, corrected to 1% CO2  0.005 0.009
grains/std cu ft, dry, corrected to 12% CO2  0.055 0.109

pounds/hour 22.59 45.19
pounds/million Btu 0.13 0.26
pounds/thousand pounds fuel 2.44 4.89

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 31 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 24
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.
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FILE 38. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-8D
Serial number: 401123
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/lb) 18500 I

STACK GAS DATA Average temperature (*F) 402.2
Actual flow rate (cfm) 86604b

Corrected flow rate (cfm) 521097 I
(standard conditions, dry)
Carbon dioxide (volume 1.03

percent, dry basis) 3
PARTICULATE EMISSIONS DATA PPartial TotalI

emissions emissions

grains/cu ft at stack conditions 0.002 0.003 I
grains/std cu ft, dry 0.004 0.005

grains/std cu ft, dry, corrected to 1% CO2  0.003 0.005
grains/std cu ft, dry, corrected to 12% CO2  0.041 0.062

pounds/hour 15.84 23.67

pounds/million Btu 0.09 0.14
pounds/thousand pounds fuel 1.71 2.56

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I

Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement I April 1981

Test Cell 19, multiple point sampling at the stack exit plane

Test number 25
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.

I
I
I
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FILE 39. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401607
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (°F) 403.9
Actual flow rate (cfm) 831787
Corrected flow rate (cfm) 495157
(standard conditions, dry)
Carbon dioxide (volume 0.91

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.010 0.017
grains/std cu ft, dry 0.017 0.028
grains/std cu ft, dry, corrected to 1% CO2  0.019 0.031
grains/std cu ft, dry, corrected to 12% CO2  0.227 0.375

pounds/hour 72.93 120.70
pounds/million Btu 0.43 0.71
pounds/thousand pounds fuel 7.89 13.06

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 29 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 42
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.
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FILE 40. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-CE-.8D
Serial number: 401607
Power setting: Military I
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene) I
Heat of combustion (Btu/lb) 18500 I

STACK GAS DATA Average temperature ('F) 393.7
Actual flow rate (cfm) 846789
Corrected flow rate (cfm) 512284 I
(standard conditions, dry)
Carbon dioxide (volume 0.96

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.008 0.012
grains/std cu ft, dry 0.014 0.020
grains/std cu ft, dry, corrected to 1% CO2  0.014 0.021
grains/std cu ft, dry, corrected to 12% CO2  0.172 0.254

pounds/hour 60.32 89.37
pounds/million Btu 0.35 0.52
pounds/thousand pounds fuel 6.53 9.67

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 30 April 1981

Test Cell 19, multiple point sampling at the stack exit plane
Test number 43
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.

I
I
I
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FILE 41. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401607
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (*F) 387.6
Actual flow rate (cfm) 818599
Corrected flow rate (cfm) 500463
(standard conditions, dry)
Carbon dioxide (volume 0.98

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.006 0.012
grains/std cu ft, dry 0.009 0.019
grains/std cu ft, dry, corrected to 1% CO2  0.010 0.020
grains/std cu ft, dry, corrected to 12% CO2  0.115 0.236

pounds/hour 40.20 82.54
pounds/million Btu 0.24 0.48
pounds/thousand pounds fuel 4.35 8.93

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 1 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 44
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.
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FILE 42. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE 3
ENGINE DATA Engine type: J79-GE-8D

Serial number: 421252

Power setting: Military I
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene) I
Heat of combustion (Btu/lb) 18500 I

STACK GAS DATA Average temperature (*F) 398.9

Actual flow rate (cfm) 866722
Corrected flow rate (cfm) 521468 I
(standard conditions, dry)

Carbon dioxide (volume 1.12
percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.006 0.009
grains/std cu ft, dry 0.010 0.015
grains/std cu ft, dry, corrected to 1% CO 2  0.009 0.013
grains/std cu ft, dry, corrected to 12% CO 2  0.104 0.158

pounds/hour 43.57 66.06
pounds/million Btu 0.25 0.39
pounds/thousand pounds fuel 4.71 7.15

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 22 May 1981
Test Cell 19, multiple point sampling at the stack exit plane I
Test number 54
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.

I
I
I
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FILE 43. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421252
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/Ib) 18500

STACK GASDATA Average temperature (0 F) 395.2
Actual flow rate (cfm) 853189
Corrected flow rate (cfm) 515858

(standard conditions, dry)
Carbon dioxide (volume 0.94

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.006 0.010
grains/std cu ft, dry 0.009 0.016
grains/std cu ft, dry, corrected to 1% CO2  0.010 0.017
grains/std cu ft, dry, corrected to 12% CO 2  0.117 0.209

pounds/hour 40.40 72.23
pounds/million Btu 0.24 0.42
pounds/thousand pounds fuel 4.37 7.81

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 26 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 55
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.
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FILE 44. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421252
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene) I
Heat of combustion (Btu/ib) 18500 I

STACKGASDATA Average temperature ('F) 374.5
Actual flow rate (cfm) 805449
Corrected flow rate (cfm) 488498 I
(standard conditions, dry)
Carbon dioxide (volume 1.12

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.007 0.012
grains/std cu ft, dry 0.012 0.020
grains/std cu ft, dry, corrected to 1% CO2  0.011 0.018
grains/std cu ft, dry, corrected to 12% CO2  0.132 0.213

pounds/hour 51.72 83.10
pounds/million Btu 0.30 0.49
pounds/thousand pounds fuel 5.60 8.99

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 27 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 56
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.

I
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FILE 45. PARTICULATE MASS EMISSIONS FROM A J79-GE--8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 421252
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (OF) 390.2
Actual flow rate (cfm) 841726
Corrected flow rate (cfm) 508120
(standard conditions, dry)

Carbon dioxide (volume 1.12
percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.006 0.015
grains/std cu ft, dry 0.009 0.026
grains/std cu ft, dry, corrected to 1% C02 0.00P 0.023
grains/std cu ft, dry, corrected to 12% CO2  0.099 0.274

pounds/hour 40.24 111.23
pounds/million Btu 0.24 0.65
pounds/thousand pounds fuel 4.35 12.03

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 3 June 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 60
Reference AESO Report No. 110-01-81, October 1981

Note: The fuel flow rate is an estimate.
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FILE 46. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-8D
Serial number: 401117
Power setting: Military I
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene) I
Heat of combustion (Btu/Ib) 18500 I

STACK GASDATA Average temperature (*F) 406.9

Actual flow rate (cfm) 805706
Corrected flow rate (cfm) 473813 I
(standard conditions, dry)

Carbon dioxide (volume 0.99
percent, dry basis)

PARTICULATE EMISSIONS DATA PPartial TotalI
emissions emissions

grains/cu ft at stack conditions 0.005 0.007
grains/std cu ft, dry 0.009 0.012
grains/std cu ft, dry, corrected to 1% CO 2  0.009 0.012
grains/std cu ft, dry, corrected to 12% CO 2  0.109 0.146

pounds/hour 36.49 48.72
pounds/million Btu 0.21 0.28
pounds/thousand pounds fuel 3.95 5.27

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 3 November 1981

Test Cell A, multiple point sampling at the stack exit plane
Test number 21
Reference AESO ReporL No. 110-01-82, March 1982

Note: The fuel flow rate is an estimate.

I
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FILE 47. PARTICULATE MASS EMISSIONS FROM A J79-GE-8 ENGINE

ENGINE DATA Engine type: J79-GE-SD
Serial number: 401117
Power setting: Military
Fuel flow rate (lb/hr) 9243

FUELDATA Fuel type: JP-5 (with ferrocene)
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (*F) 425.9
Actual flow rate (cfm) 842945
Corrected flow rate (cfm) 484371
(standard conditions, dry)
Carbon dioxide (volume 1.12

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.004 0.006
grains/std cu ft, dry 0.008 0.011
grains/std cu ft, dry, corrected to 1% CO2  0.007 0.010
grains/.td cu ft, dry, corrected to 12% CO 2  0.081 0.117

pounds/hour 31.34 45.47
pounds/million Btu 0.18 0.27
pounds/thousand pounds fuel 3.39 4.92

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 4 Novem.er 1981
Test Cell A, multiple point sampling at the stack exit plane
Test ninber 22
Reference AESO Report No. 110-01-82, March 1982

Note: The fuel flow rate is an estimate.
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FILE 48. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE I

II
ENGINE DATA [•.i'o tyt • •E •U

FUEL DATA Fu t ' .

He'it ot c('bus i-on lm i) jU

STACK GAS DATA Average renlperakt re Fý 2

Ac?.ýý f low razv tc, .91.m) 1
C orr v c td f low .' t e (Ci fr) I
(stan(darcd conditio';, d(-;ir

[P c' 11t Z. 1II ,

PARTICULATE EMISSIONS DATA

I

grains/cu ft at stack conditions i - (V
grains/std cu ft, dry F, Ci(. n •' #

grains/std cu ft, dry, cor re•m ted o IZ tcn C 0" ( ;ý
grains/std cu ft, dry, cor ectred - '2Z CO0 . ,

pounds/hour ,9 ,,

pounds/million gtu C) i, C0

pounds/thousand pounds fuel 15.91

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE

Measurement at NAVAL AIR REWORK FACILITY. NORTH ISLAND

Date of measurement 14 May 1981

Test Cell 19, multiple point sampling at the stack exit plane I
Test number 50

Reference AESO Report No. 110-01-81, October 1981 I

I
I
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FILE 49. PARTICULATE MASS EMISSIONS FROM A J79-GE-108 ENGINE

ENGINE DATA Engine type. J19-GE- IOB
Serial numbei - 433 80

Power setting: Idle

Fuel flow rate (lb/hr) 1252

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 232. 4
Actual flow rate (cfm) 112296
Corrected flow rate (cf1) 129113
(standard conditions, dry)
Carbon dioxide (volume 0.63

percent dry basis)

PARTICULATE EMISSIONS DATAIPart'i aI To ta I
em is!; io0ls emissions

grains/cu ft at stack conditions 0.005 0.013
grains/std cu ft, dry 0.007 0.017

grains/std cu ft, dry, corrected to 1% C02  0.012 0.027
grains/std cu ft, dry, corrected to 12% CO2  0.139 0.320
pounds/hour 8.05 18.60
pounds/million Btu 0.35 0.80

i pounds/thousand pounds fuel 6.43 14.86

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 13 May 1981
Test Cell 19, multiple point sampling at the stack exit plane

Test number 49
Reference AESO Report No. 110-01-81, October 1981

I
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FILE 50. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J ]9-GE-1OB
Serial number: 448297
Power setting: Idle I
Fuel flow rate (lb/hr) 1279

FUEL DATA Fuel type: JP-5 I
Heat of combustion (Btu/Ib) 18500

STACKGASDATA Average temperature (VF) 221.2

Actual flow rate (cfm) 189246 I
Corrected flow rate (dim) 1142580
(standard conditions, dry)

Carbon dioxide (volume 0.48
percent, dry basis)

PARTICULATE EMISSIONS DATA P
Part ial TotalI

emissions emissions

grains/cu ft at stack conditions 0.007 0.012

grains/std cu ft, dry 0.009 0.016
grains/std cu ft, dry, corrected to 1X CO2  0.019 0.033
grains/std cu ft, dry, corrected to 12% CO2  0,224 0.390

pounds/hour 10.94 19.08
pounds/million Btu 0-46 0.81

pounds/thousand pounds fuel 8.55 14.92

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 16 April 1981

Test Cell 19, multiple point sampling at the stack exit plane
Test number 34
Reference AESO Report No. 110-01-81, October 1981 I

I
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FILE 51. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-GE-10B
Serial number: 448297
Power setting: Idle
Fuel flow rate (lb/hr) 1276

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

STACK GASDATA Average temperature ('F) 222.2
Actual flow rate (cfm) 202933
Corrected flow rate (cfm) 154759

(standard conditions, dry)
Carbon dioxide (volume 0.59

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.006 0.012
grains/std cu ft, dry 0.008 0.016
grains/std cu ft, dry, corrected to 1% CO2  0.013 0.027
grains/std cu ft, dry, corrected to 12% CO2  0.152 0.321

pounds/hour 9.94 20.94
pounds/million Btu 0.42 0.89
pounds/thousand pounds fuel 7.79 16.41

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 15 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 33
Reference AESO Report No. 110-01-81, October 1981
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FILE 52. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE 3
ENGINE DATA Engine type: J79-GE-IOB

Serial number: 433959

Power setting. Idle
Fuel flow rate (lb/hr) 1209

FUELDATA Fuel type: JP-5 1
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (OF) 227.9
Actual flow rate (cfm) 211066

Corrected flow rate (cfm) 158995
(standard conditions, dry)
Carbon dioxide (volume 0.51

percent, dry basis) 1

PARTICULATE EMISSIONS DATA I
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.008 0.013 3
grains/std cu ft, dry 0.011 0.017
grains/std cu ft, dry, corrected to 1% CO2  0.021 0.033
grains/std cu ft, dry, corrected to 12% CO2  0.254 0.396

pounds/hour 14.72 22.92
pounds/million Btu 0.66 1.02
pounds/thousand pounds fuel 12.18 18.96 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 21 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 37
Reference AESO Report No. 110-01-81, October 1,981 I

I
I
I
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FILE 53. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-GE-IOB
Serial number: 433959
Power setting: Idle
Fuel flow rate (lb/hr) 1223

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 204.2
Actual flow rate (cfm) 215454
Corrected flow rate (cfm) 168779
(standard conditions, dry)
Carbon dioxide (volume 0.55

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.003 0.009
grains/std cu ft, dry 0.004 0.011
grains/std cu ft, dry, corrected to 1% CO 2  0.007 0.020
grains/std cu ft, dry, corrected to 12% CO 2  0.080 0.245

pounds/hour 5.30 16.26
pounds/million Btu 0.23 0.72
pounds/thousand pounds fuel 4.33 13.30

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 19 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 19
Reference AESO Report No. 110-01-81, October 1981
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FILE 54. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-GE-IOB I
Serial number: 433780
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2899

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (*F) 218.2 I
Actual flow rate (cfm) 417743
Corrected flow rate (cfm) 316163

(standard conditions, dry) I
Carbon dioxide (volume 0.52

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.007

grains/std cu ft, dry 0.003 0.009 l
grains/std cu ft, dry, corrected to 1% CO2  0.005 0.018

grains/std cu ft, dry, corrected to 12% CO2 0.062 0.211

pounds/hour 7.27 24.83 I
pounds/million Btu 0.14 0.46
pounds/thousand pounds fuel 2.51 8.57

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 19 May 1981
Test Cell 19, multiple point sampling at the stack exit plane

Test number 52
Reference AESO Report No. 110-01-81, October 1981

I
I
I
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FILE 55. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-CE-IOB
Serial number: 448297
Power setting: 30X Thrust

Fuel flow rate (lb/hr) 2962

FUELDATA Fuel type: JP-5
Heat of comb,,tion (Btu/Ib) 18500

STACK GAS DATA Average temperature ('F) 232.2
Actual flow rate (cfm) 399100
Corrected flow rate (cfm) 298758
(standard conditions, dry)

Carbon dioxide (volume 0.52
percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.004
grains/std cu ft, dry 0.003 0.005
grains/std cu ft, dry, corrected to 1% CO 2  0.006 0.010
grains/std cu ft, dry, corrected to 12% CO 2  0.077 0.122

pounds/hour 8.50 13,53
pounds/million Btu 0.16 0.25
pounds/thousand pounds fuel 2.87 4.57

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 10 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 30
Reference AESO Report No. 110-01-81, October 1981
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FILE 56. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-GE-IOB
Serial number: 448297
Power setting: 30% Thrust I
Fuel flow rate (lb/hr) 2984

FUELDATA Fuel type: JP-5 N
Heat of combustion (Btu/Ib) 18500

STACKGASDATA Average temperature (*F) 229.3
Actual flow rate (cfm) 422476
Corrected flow rate (cfm) 317893 I
(standard conditions, dry)
Carbon dioxide (volume 0.51

percent, dry basis) I

PARTICULATE EMISSIONS DATA U
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.002 0.004
grains/std cu ft, dry 0.002 0.005
grains/std cu ft, dry, corrected to 1% CO2  0.004 0.010
grains/std cu ft, dry, corrected to 12% CO2  0.051 0.115

pounds/hour 5.95 13.27
pounds/million Btu 0.11 0.24
pounds/thousand pounds fuel 1.99 4.45 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 9 April 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 29
Reference AESO Report No. 110-01-81, October 1981

I
I
I
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FILE 57. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-CE-10B
Serial number: 433959
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 3031

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 215.4
Actual flow rate (cfm) 408848
Corrected flow rate (cfm) 314390
(standard conditions, dry)
Carbon dioxide (volume 0.52

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.011 0.016
grains/std cu ft, dry 0.014 0.020
grains/std cu ft, dry, corrected to 1% CO2  0.028 0.039
grains/std cu ft, dry, corrected to 12% CO2  0.331 0.472

pounds/hour 38.65 55.07
pounds/million Btu 0.69 0.98
pounds/thousand pounds fuel 12.75 18.17

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 26 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test ,iumber 21
Reference AESO Report No. 110-01-81, October 1981
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FILE 58. PARTICULATE MASS EMISSIONS FROM A J79-GE-1OB ENGINE

ENGINE DATA Engine type: J79-CgE-10B
Serial number: 433959
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2949

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 228.9
Actual flow rate (cfm) 444568
Corrected flow rate (cfm) 335085
(standard conditions, dry)
Carbon dioxide (volume 0.54

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.003 n nl05

grains/std cu ft, dry 0.004 .,j7
grains/std cu ft, dry, corrected to 1% CO 2  0.008 0.012
grains/std cu ft, dry, corrected to 12% CO 2  0.091 0.149 I
pounds/hour 11.72 19.20
pounds/million Btu 0.21 0.35

pounds/thousand pounds fuel 3.97 6.51 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 27 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 22
Reference AESO Report No. 110-01-81, October 1981

I
I
I
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FILE 59. PARTICULATE MASS EMISSIONS FROM A J79-GE-1OB ENGINE

ENGINE DATA Engine type: J79-CE-lOB
Serial number: 433959
Power setting: 30% Thrust
Fuel flow rate (lb/hr) 2900

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (*F) 226.2
Actual flow rate (cfm) 452739
Corrected flow rate (cfm) 340702
(standard conditions, dry)
Carbon dioxide (volume 0.53

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.005 0.008
grains/std cu ft, dry 0.007 0.010
grains/std cu ft, dry, corrected to 1% CO2  0.012 0.019
grains/std cu ft, dry, corrected to 12% CO2  0.148 0.227

pounds/hour 19.12 29.26
pounds/million Btu 0.36 0.55
pounds/thousand pounds fuel 6.59 10.09

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 20 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 20
Reference AESO Report No. 110-01-81, October 1981
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FILE 60. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine type: J79-GE-IOB
Serial number: 433959
Power setting: 30% Thrust I
Fuel flow rate (lb/hr) 2950

FUELDATA Fuel type: JP-5 n

Heat of combustion (Btu/ib) 18500 I
STACK GAS DATA Average temperature (*F) 230.0

Actual flow rate (cfm) 474189
Corrected flow rate (cfm) 355272
(standard conditions, dry)
Carbon dioxide (volume 0.48

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.007 0.010 3
grains/std cu ft, dry 0.010 0.014
grains/std cu ft, dry, corrected to 1% CO2  0.021 0.029
grains/std cu ft, dry, corrected to 12% CO2  0.247 0.341

pounds/hour 30.12 41.68
pounds/million Btu 0.55 0.76
pounds/thousand pounds fuel 10.21 14.13

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE H
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 18 March 1981

Test Cell 19, multiple point sampling at the stack exit plane I
Test number 18
Reference AESO Report No. 110-01-81, October 1981 n

I
I
I
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FILE 61. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Engine tyre: J79-GE-IOB
Serial number: 433780
Power setting: Military
Fuel flow rate (lb/hr) 9608

FUELDATA Fuel type- JP-5
Heat of combustion (Btu/lb) 18500

STACKGASDATA Average temperature (°F) 409.6
Actual flow rate (cfm) 835981
Corrected flow rate (cfm) 496205
(standard conditions, dry)
Carbon dioxide (volume 1.11

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial rotal

emissions emissions

grains/cu ft at stack condition? 0.003 0.005
grains/std cu ft, dry 0.005 0.009
grains/std cu ft, dry, corrected to 1% CO 2  0.004 u.u08
grains/std cu ft, dry, corrected to 12% CO 2  0.053 0.098

pounds/hour 20.77 38.69
pounds/million Btu 0.12 0.22
pounds/thousand pounds fuel 2.16 4.03

Measurement by AIRCRAFT ENVIRONMENTkL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 18 May 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 51
Reference AESO Report No. 110-01-81, October 1981
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FILE 62. PARTICULATE MASS EMISSIONS FROM A J79-GE-100 ENGINE 1

ENGINE DATA j r . • Gi

Po~wer s it Ing ei It b, r

FUEL DATA F.,, v,, ,p
Heart of corl;,bu n ( •u; lb I I

_ _ _ _ _ _. .......

STACK GAS DATA Aver,,it, rpr.e r'F 41I

Correct.ted i low rarke it-'",•2.
(A st ua dat-d ;i t c or , d C t 1

Carbon dinxiji volu tv t 1

PARTICULATE EMISSIONS DATA

grains/cu ft at stack condi tions 0 004 ( 00 6

grains/std cu ft. dry 0.006 0 010
grains/std cu ft, dry, corr,'cted to 1z C0 2  0,006 0 010
grains/std cu ft. dry, corrected to 12% CO2  0 066 0 115

pounds/hour ?26 f 4,5.92

pounds/million Btu 0 14 , 25
pounds/thousand pounds fuel 2 6 i 1458

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND

Date of measurement 14 April 1981
Test Cell 19, multiple point sampling at The stack exit plane
Test number 32
Reference AESO Report No. 110-01-81, October 1981
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I FILE 63, PARTICULATE MASS EMISeýIONS FROM A J79--GE-100 ENGINE

ENGINE. DATA Engifl ty'pe. .! :9)-<;E' iL•

Fuel flow rare k'[h/hr) 948,

I FUEL DATA Fuel type j 1,-
Heart of cotnt)"sc ion i hu/ Ib) 18 5 C,

STACK GAS DATA Average temperature (uF) 414 1
Actual flow rate (cftr) 486449
Corrected flow ratte fctm) I2•" '1
(standard condili,,s dtiun )

Carbon dioxide vI

I percent dry b'l s

PARTICULATE EMISSIONS DATA

emissions em 'iI' ors

grains/cu ft at stack conditions 0.003 0 004

grains/std cu ft, dry 0.005 011 001
grains/std cu ft, dry, corrected to lt CO2  0. 005 0.006
grains/std cu ft, dry, corrected to 12t CO2  0.056 0.078

pounds/hour 22.63 31 36
pounds/million Btu 0.12 0.17
pounds/thousand pounds fuel 2.27 3.14

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 13 April 1981

Test Cell 19, multiple point sampling at the stack exit plane
Test number 31

Reference AESO Report No. 110-01-81, October 1981

I
I
I
I
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FILE 64. PARTICULATE MASS EMISSIONS FROM A J79-GE-10B ENGINE

ENGINE DATA Fn1ginte type .
Serial .wumber .".}"!

Power settlrq, M tav I y
Fuel1 f I ow ra ke ,)

FUEL DATA F~uil type .

STACK GAS DATA Average temperat'ure F. -. 1 ,

Actual flow rate (cfm) 7, 8 8
Corrected flow rate (c t ,,],O,)0o I
(,qtandard conditions,; dv-y

Carbon dioxide (volue Im 83

percent, dry bhsi,)

PARTICULATE EMISSIONS DATA

Fat-, i.-I I To a II

grains/cu ft at stack conditions 0 OO& 0 00/
grains/std cu ft, dry 0 007 0.012
grains/std cu ft. dry, corrected to 11 C02  0 008 0 01/.
grains/std cu ft. dry. corrected to 12Z C02  0 019 0 1 I2
pounds/hour 30 (j) 52.98
pounds/million Btu 0 1i 0 29
pounds/thousand pounds fue 1 30g 5. 34I I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICF
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 17 March 1981

Test Cell 19, multiple point sampling at the stick exit plane
Test number 17
Reference AESO Report No. 110-01-81, October 1.981

I
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FILE 65. PARTICULATE MASS EMISSIONS FROM A J79--GE-10B ENGINE

ENGINE DATA Engine type J 1") GE iA.h
Serial number
Power setting Military
Fuel flow rate .lb/hr) 8

FUEL OATA Fuel type J F- j

Heat of Combustion (ttu./lb) U', Q

STACK GAS DATA Average temperature (*F) "16 B
Actual flow rate (cfm) 8 5,
Corrected flow rare (cfm) :C;.l~Jl
(standaird conditions, dry)
Carbon dioxide (volume i u

percent. dry basis"

PARTICULATE EMISSIONS DATA

Priai Totr l a

grains/cu ft at stack conditions ,j 004 0.007
grains/std cu ft, dry 0.00i 0.012
grains/std cu ft, dry, corrected to 17 C00 0 006 0.010
grains/std cu ft, dry, corrected to 12% CO 0.076 0.117

pounds/hour 32.39 50.09
pounds/million Bru 0.18 0,27
pounds/thousand pounds fuel 3.27 5.06

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 16 March 1981
Test Cell 19, multiple point sampling at the stack exit plane
Test number 16
Reference AESO Report No. 110-01-81, October 1981
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FILE 66. PARTICULATE MASS EMISSIONS FROM A J52-P-68 ENGINE iI

ENGINE DATA Engine type Jb 24- -6! B
Serial number f4 i I

Power sett.ing Idle I
Fuel flow rate i lbtbhr.: S Z

FUEL DATA Fuel type ,. '- 15
Heat of combust ion k h, b t)0

STACKGAS DATA Average temperature (1' iFi*) 3

Actual flow rate (c f nJ ?1)",
Corrected flow rate (ctm} 2 3602 =
(standard conditions, dry)
Carbon dioxide (volume 0( 341I

percent, dry basif; )

PARTICULATE EMISSIONS DATA
Partial Total I

emissions emissions

grains/cu ft at stack conditions 0-004 0.011 II
grains/std cu ft, dry 0.005 0.013
grains/std cu ft, dry, corrected to 1% C0 2  0.014 0,039 I
grains/std cu ft, dry, corrected to 12% CO-2  0.163 0.466u dh ur
pounds/hour 5 14 1 15.581

pounds/million Btu 0.36 1.03

pounds/thousand pounds fuel 6. '0 1.9.14 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRANAR
Date of measurement 21 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 15
Reference AESO Report No. 110-01-82, March 1982

I
I
U
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FILE 67. PARTICULATE MASS EMISSIONS FROM A J52-P-68 ENGINE

ENGINE DATA Enginhe tiyper J2 - b
Serial number, •••

Power setting Idle
Fuel flo.w ra•te (lb/hr) 81,18

FUEL DATA Kli type. JP, )
Heat of combustioni (B1it b) 1 WA(O

STACK GAS DATA Average temperature ('F) 169 3
Actual flow rate (cfm) 119809
Corrected flow rate (cfm) 146142
(standard conditions, dry)
Carbon dioxide (volum. 0 14

percent, dry basis)

PARTICULATE EMISSIONS DATA

Parl, ial Total
emissions emissions

grains/cu ft at stack conditions 0 005 0.009
grains/std cu ft, dry 0.006 0.012
grains/std cu ft, dry, corrected to It CO2  0.019 0.034
grains/std cu ft, dry, corrected to 12% CO 2  0.226 0,410

pounds/hour 8.02 14.56

pounds/million Btu 0.51 0.93
pounds/thousand pounds fuel 9,46 17.17

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR

Date of measurement 22 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 16

Reference AESO Report No. 110-01-82, March 1982

A-67



I

FILE 68. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE I
ENGINE DA1'A IFnguitlf type J > .

Set i I rutb r 6i+'o 859
Power set.r in, Idle I
Fue 1 tow "ite s 'ir) 844fI

FUEL DATA Fuel Lype.
Heat cof' b .In t io ( I ui' I 8bOO I

STACK GAS DATA Average temperature UF; 166.8
Actual flow at*e (crM,) 18428Q I.
Corrected flow rate (cft) 51358
(standard condlit' iorls , dry0
Carbon dioxide vo u me 0 - 3

percent, dr,¢ h,;s sU

PARTICULATE EMISSIONS DATA

Part ial Total I
elissi emissions

grains/cu ft at stack conditions 0.009 0.013
grains/std cu ft. dry 0011 0.016
grains/std cu ft, dry, corrected to 1% CO2  0-034 0.049
grains/std cu ft, dry, corrected to 12% CO 2  0.41,O 0.583
pounds/hour 14.62 20.80 I
pounds/million Btu 0-94 1.33
pounds/thousand Founds fuc1 17, 32 24s 64 1

Measurement by AIRCRAFT ENVIRONMENTAl.. SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 2 December 1981

Test Cell A, multiple point sampling at the stack exit plane I
Test number 26
Reference AESO Report No. 110-01-82, March i.982

I

I
A-68 I



FILE 69. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE

ENGINEDATA Engine type. J52-P-6B
Serial number-, 649859
Power setting: Idle
Fuel flow rate (lb/hr) 862

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 166.2
Actudi flow rate (cfm) 184008
Corrected flow rate (cfm) 150755
(standard conditions, dr-')
Carbon dioxide (volume 0.33

percent, dry bas;is)

PARTICULATE EMISSIONS DATA

Partial Total

emissions emissions

grains/cu ft at stack conditions 0.012 0.014
grains/std cu ft, dry 0.014 0.017
grains/std cu ft, dry, corrected to 1% CO2  0.044 0.053
grains/std cu ft. dry, corrected to 12% CO2  0.523 0.635

pounds/hour 18.58 22.56
pounds/million Btu 1.17 1.41
pounds/thousand pounds fuel 21.55 26.17

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 3 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 27
Reference AESO Report No. 110-01-82, March 1982
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FILE 70. PARTICULATE MASS EMISSIONS FROM A J52-P--6B ENGINE

ENGINE DATA Engine type: J52-P-6B
Serial number: 649859
Power setting: Idle
Fuel flow rate (lb/hr) 878

FUELDATA Fuel type: JP-5 1
Heat of combustion (Btu/lb, 18500 I

STACK GAS DATA Average temperature (*F) 170.6
Actual flow rate (cfm) 143659
Corrected flow rate (cfm) 114731
(standard conditions, dry)
Carbon dioxide (volume 0234

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions cmissions

grains/cu ft at stack conditions 0.007 0.009
grains/std cu ft, dry 0.009 0.011
grains/std cu ft, dry, corrected to 1% CO 2  0.026 0.033
grains/std cu ft, dry, corrected to 12% CO2  0.314 0.396

pounds/hour 8.74 11.03
pounds/million Btu 0.54 0.68
pounds/thousand pounds fuel 9.95 12.56 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 10 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 30
Reference AESO Report No. 110-01-82, March 1982

I
I
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FILE 71. PARTICULATE MASS EMISSIONS FROM A J52-P-68 ENGINE

ENGINEDATA Engine type: J52-P-6B
Serial number: 649859
Power setting: 85% rpm
Fuel flow rate (lb/hr) 2602

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature (*F) 222-3
Actual flow rate (cfm) 413047
Corrected flow rate (cfm) 310545
(standard conditions, dry)
Carbon dioxide (volume 0.49

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.005 0,011
grains/std cu ft, dry 0.007 0.014
grains/std cu ft, dry, corrected to 1% CO2  0.015 0.030
grains/std cu ft, dry, corrected to 12% CO2  0.180 0.355

pounds/hour 19.37 38.21
pounds/million Btu 0.40 0.79
pounds/thousand pounds fuel 7.44 14.68

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR

Date of measurement 19 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 13
Reference AESO Report No. 110-01-82, March 1982

A-71



I

FILE 72. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE

ENGINE DATA Engine type: J52P- 6B
Serial number: 649859
Power setting: 85% rpm
Fuel flow rate (lb/hr) 2624

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/Ib) 185(00 I

STACK GAS DATA Average temperature (*F) 210.7
Actual flow rate (cfm) 445340
Corrected flow rate (cfm) 342428 I
(standard conditions, dry)
Carbon dioxide (volume 0.46

percent, dry basis)

PARTICULATE EMISSIONS DATA PPartial TotalI
emissions emissions

grains/cu ft at stack conditions 0.006 0.009
grains/std cu ft, dry 0.008 0.012
grains/std cu ft, dry, corrected to 1% CO2  0.017 0.026
grains/std cu ft, dry, corrected to 12% CO2  0.204 0.316

pounds/hour 22.88 35.40
pounds/million Btu 0.47 0.73
pounds/thousand pounds fuel 8.72 13.49

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR

Date of measurement 20 October 1981

Test Cell A, multiple point sampling at the stack exit plane

Test number 14
Reference AESO Report No. 110-01-82, March 1982

I
I
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FILE 73. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE

ENGINE DATA Engine type: J52-P-6B
Serial number: 649859

Power setting: 85% rpm
Fuel flow rate (Ib/hr) 2685

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (-F) 210.4
Actual flow rate (cfm) 410991
Corrected flow rate (cfm) 315283
(standard conditions, dry)
Carbon diýoxide (volume 0,46

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.005 0.007
grains/std cu ft, dry 0.007 0.009
grains/std cu ft, dry, corrected to 1% CO2  0.015 0.020
grains/std cu ft, dry, corrected to 12% CO2  0.176 0.246

pounds/hour 18.03 25.20
pounds/million Btu 0.3f 0.51
pounds/thousand pounds fuel 6.72 9.39

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 8 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 28
Reference AESO Report No. 110-01-82, March 1982
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FILE 74. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE

ENGINE.DATA Engine type: J52-P-6B
Serial number: 649859
Power setting: 85% rpm I
Fuel flow rate (lb/hr) 2729

FUEL DATA Fuel type: JP-5 I
Heat of combustion (Btu/ib) 18500 I

STACK GASDATA Average temperature (°F) 211.1
Actual flow rate (cfm) 395141
Corrected flow rate (cfm) 303593 I
(standard conditions, dry)
Carbon dioxide (volume 0.44

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.010 0.012
grains/std cu ft, dry 0.013 0.016
grains/std cu ft, dry, corrected to 1% CO 2  0.029 0.035
grains/std cu ft, dry, corrected to 12% CO 2  0.346 0.423 5
pounds/hour 33.43 40.80
pounds/million Btu 0.66 0.81

pounds/thousand pounds fuel 12.25 14.95

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 9 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 29

Reference AESO Report No. 110-01-82, March 1982
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FILE 75. PARTICULATE MASS EMISSIONS FROM A J52-P-CiB ENGINE

ENGINE DATA i

ri s& r -

Fuv t I o ri (Ibi ) aI

I FUEL DATA Fuv'I t ,'pl .i'

STACK GAS DATA Average tempera.ut-tv _5 3 1

Actual flow rate (tfti, 6 ý0 )
CoLrected flow ralo Or It, 43 1 01

(standard condition.•,; dry
Carbon dioxijdu ',' 0 .I __________ _percent, drly1f, s1 ---. -

PARTICULATE EMISSIONS DATA

Par iaI Total
em i ss i orls etmison';

grains/cu ft at stack conditions 0.005 0 008

grains/std cu f,, dry 0.008 0.012
grains/std cu ft, dry, corrected to 1% C02  C.010 .O.15
grains/std cu ft, dry, corrected to 12% CO, 0.124 0.185

pounds/hour 29.73 414.55
pounds/million Btu 0.2(4 0.35
pounds/thousand pounds fuel 4 36 6.53

Measurement by AIRCRAFT ENVIRONMENrAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 6 October 1981

Test Cell A, multiple point samplig at the stack exit plane
Test number 7
Reference AESO Report No. 110-01-82, March 1982
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FILE 76. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE I

ENGINE DATA Engine rype- JI2 - PP- 6B
Serial number 649859
Power sei-Ling: .i• 1 M iitar
Fuel flow rate (lb/hr) 6918

FUEL DATA Fuel type: P- I
Heat of combustion (Btuilb) 18->00 I

STACK GAS DATA Average temperature ('F) 326.
Actual flow rate (cfm) /23849

Corrected flow rate (cfm) 465187
(standard conditions, dry)
Carbon dioxide (volume 0.77

percent, dry basis) I

PARTICULATE EMISSIONS DATA PPartial TotalU
emissions emissions

grains/cu ft at stack conditions 0.005 0.007
grains/std cu ft, dry 0.008 0.011
grains/std cu ft, dry, corrected to 1% CO2  0.010 0.015
grains/std cu ft, dry, corrected to 12% CO? 0.119 0.175

pounds/hour 30.60 44.87
pounds/million Btu 0.24 0.35

pounds/thousand pounds fuel 4.39 6.43 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 7 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 8
Reference AESO Report No. 110-01-82, March 1982 I

I
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FILE 77. PARTICULATE MASS EMISSIONS FROM A J52-P-6B ENGINE

ENGINE DATA Engine type J52-P-6B
Serial number: 649859

Power setting: Military
Fuel flow rate (lb/hr) 6498

I FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

I STACK GAS DATA Average temperarure (*F) 316.2
Actual flow rate (cfm) 724744

Corrected flow rate (cfm) 472049
(standard conditions, dry)
Carbon dioxide (volume 0.76

percent, dry basis)

PARTICULATE EMISSIONS DATA *

IPartial Total

emissions emissions

grains/cu ft at stack conditions 0.004 0.011
grains/std cu ft, dry 0.007 0.017
grains/std cu ft, dry, corrected to 1% CO2  0.009 0.022
grains/std cu ft, dry, corrected to 12% CO2  0.105 0.261

pounds/hour 27.03 66.96
pounds/million Btu 0.22 0.56
pounds/thousand pounds fuel 4.16 10.30

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 8 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 9
Reference AESO Report No. 110-01-82, March 1982

• Due to a leak in the south side sampling train, all particulate
emissions data are based on the sample taken from the north side
train. (see page 7 of the reference)
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FILE 78. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE fl
ENGINE DATA Engine type; TF30- P-414

Serial number: 679457
Power setting, Idle
Fuel flow rate (lb/hr) 1081

FUELDATA Fuel type: JP-5

Heat of combustion (Btu/lb) 18500 I
STACK GAS DATA Average temperature (°F) 166.5

Actual flow rate (cfm) 222211
Corrected flow rate (cfm) 182378 I
(standard conditions, dry)
Carbon dioxide (volume 0-33

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.003 0.008 U
grains/std cu ft, dry 0.003 0.010
grains/std cu ft, dry, corrected to 1% CO2  0,010 0.029
grains/std cu ft, dry, corrected to 12% CO2  0.122 0.346 1
pounds/hour 5.25 14.88
pounds/million Btu 0.26 0.74
pounds/thousand pounds fuel 4.86 13.77

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE U
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 26 October 1981
Test Cell A, multiple point sampling at the stack exit plane I
Test number 17
Reference AESO Report No. 110-01-82, March 1982
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FILE 79. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINEDATA Engine type; TF3- P- 414
Serial number: 679451
Power setting: Idle
Fuel flow rate (lb/hr) 1036

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature ('F) 163.9
Actual flow rate (cfm) 198201
Corrected flow rate (cfm) 162637
(standard conditions, dry)
Carbon dioxide (volume 0.33

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.003 0.007
grains/std cu ft, dry 0.004 0.008
grains/std cu ft, dry, corrected to 1% CO2  0.013 0.024
grains/std cu ft, dry, corrected to 12% CO 2  0.154 0.289

pounds/hour 5.90 11.07
pounds/million Btu 0.31 0.58
pounds/thousand pounds fuel 5.69 10.69

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 27 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 18
Reference AESO Report No. 110-01-82, March 1982
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FILE 80. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30 -P- 4 14
Serial number- 679451

Power setting: Idle
Fuel flow rate (lb/hr) 1020

FUELDATA Fuel type: JP-5 1
Heat of combustion (Btu/lb) 18500

-- I
STACK GASDATA Average temperature (°F) 163.0

Actual flow rate (cfm) 175501
Corrected flow rate (cfm) 144797
(standard conditions, dry)
Carbon dioxide (volume 0.35

percent, dry basis)

PARTICULATE EMISSIONS DATA 1Partial TotalI
emissions emissions

grains/cu ft at stack conditions 0.003 0.006
grains/std cu ft, dry 0.004 0.007
grains/std cu ft, dry, corrected to 1% CO2  0.012 0.020

grains/std cu ft, dry, corrected to 12% CO2  0.145 0.242

pounds/hour 5.25 8.77
pounds/million Btu 0.28 0.46
pounds/thousand pounds fuel 5.15 8.60

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE 1
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 16 December 1981

Test Cell A, multiple point sampling at the stack exit plane
Test number 33
Reference AESO Report No. 110-01-82, March 1982

I
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FILE 81. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457
Power setting: Idle
Fuel flow rate (lb/hr) 1023

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 156.2
Actual flow rate (cfm) 189076
Corrected flow rate (cfm) 157638
(standard conditions, dry)
Carbon dioxide (volume 0.36

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.004 0.005
grains/std cu ft, dry 0.004 0.006
grains/std cu ft, dry, corrected to 1% CO 2  0.012 0.016
grains/std cu ft, dry, corrected to 12% CO 2  0.143 0.196

pounds/hour 5.80 7.95
pounds/million Btu 0.31 0.42
pounds/thousand pounds fuel 5.67 7.77

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 17 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 34
Reference AESO Report No. 110-01-82, March 1982
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FILE 82. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type - TF30-P-414
Serial number: 679457
Power setting, Idle I
Fuel flow rate (lb/hr) 1040

FUELDATA Fuel type: JP-5 U
Heat of combustion (Btu/ib) 1850)

STACK GASDATA Average temperature (°F) 150.6
Actual flow rate (cfm) 116113
Corrected flow rate (cfm) 149102 I
(standard conditions, dry)
Carbon dioxide (volume 0,34

percent, dry basis)

PARTICULATE EMtSSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.003 0.006
grains/std cu ft, dry 0.003 0.007
grains/std cu ft, dry, corrected to 1% CO2  0.009 0.020
grains/std cu ft, dry, corrected to 12% CO 2  0.113 0.237

pounds/hour 4.11 8.59
pounds/million Btu 0.21 0.45
pounds/thousand pounds fuel 3.95 8.26 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR

Date of measurement 23 December 1981

Test Cell A, multiple point sampling at the stack exit plane
Test number 37
Reference AESO Report No. 110-01-82, March 1982

I
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FILE 83. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 69501.6
Power setting: Idle

Fuel flow rate (lb/hr) 1043

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (°F) 155.0
Actual flow rate (cfm) 176349
Corrected flow rate (cfm) 147244
(standard conditions, dry)
Carbon dioxide (volume 0.38

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.003
grains/std cu ft, dry 0.002 0.004
grains/std cu ft, dry, corrected to 1% C02 0.005 0.010
grains/std cu ft, dry, corrected to 12% C02 0.059 0.122

pounds/hour 2.37 4.86
pounds/million Btu 0.12 0.25
pounds/thousand pounds fuel 2.27 4.66

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 6 January 1982
Test Cell A, multiple point sampling at the stack exit plane
Test number 41
Reference AESO Report No. 110-01-82, March 1982
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FILE 84. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457
Power setting: 85% rpm
Fuel flow rate (lb/hr) 2798

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/1b) 18500 I

STACK .. ASDATA Average temperature (°F) 207.0
Actual flow rate (cfm) 438685
Corrected flow rate (cfm) 334961
(standard conditions, dry)
Carbon dioxide (volume 0.45

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.003 0,009
grains/std cu ft, dry 0.003 0.012
grains/std cu ft, dry, corrected to 1% CO2  0.007 0.027
grains/std cu ft, dry, corrected to 12% CO 2  0,089 0.325

pounds/hour 9.63 34.98
pounds/million Btu 0.19 0.68
pounds/thousand pounds fuel 3.44 12.50 U

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR

Date of measurement 28 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 19
Reference AESO Report No. 110-01-82, March 1982

I
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FILE 85. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457
Power setting: 85% rpm
Fuel flow rate (lb/hr) 2773

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 199.2
Actual flow rate (cfm) 413128
Corrected flow rate (cfm) 321092
(standard conditions, dry)
Carbon dioxide (volume 0.45

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.005 0.009
grains/std cu ft, dry 0.006 0.011
grains/std cu ft, dry, corrected to 1% CO2  0.014 0.025
grains/std cu ft, dry, corrected to 12% CO 2  0.170 0.294

pounds/hour 17.53 30.34
pounds/million Btu 0.34 0.59
pounds/thousand pounds fuel 6.32 10.94

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 14 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 31
Reference AESO Report No. 110-01-82, March 1982
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FILE 86. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414

Serial number: 679457
Power setting: 85% rpm
Fuel flow rate (lb/hr) 2716

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/ib) 18500 I

STACK GAS DATA Average temperature (CF) 20,6
Actual flow rate (cfm) 426813
Corrected flow rate (cfm) 331760
(standard conditions, dry)
Carbon dioxide (volume 0.46

percent, dry basis)

PARTICULATE EMISSIONS DATA PPartial TotalI
emissions emissions

grains/cu ft at stack conditions 0.003 0.004
grains/std cu ft, dry 0.004 0.005
grains/std cu ft, dry, corrected to 1% CO2  0.009 0.012
grains/std cu ft, dry, corrected to 12% CO 2  0.105 0.141

pounds/hour 11.43 15.36
pounds/million Btu 0.23 0.31

pounds/thousand pounds fuel 4.21 5.66

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 15 December 1981

Test Cell A, multiple point sampling at the stack exit plane
Test number 32

Reference AESO Report No. 110-01-82, March 1982 I
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FILE 87. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457

Power setting: 85% rpm
Fuel flow rate (lb/hr) 2794

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/ib) 18500

STACK GASDATA Average temperature ('F) 200.4
Actual flow rate (cfm) 416262
Corrected flow rate (cfm) 323753
(standard conditions, dry)
Carbon dioxide (volume 0.47

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.004 0.005
grains/std cu ft, dry 0.005 0.006
grains/std cu ft, dry, corrected to 1% CO2  0.011 0.013
grains/std cu ft, dry, corrected to 12% CO2  0.126 0.159

pounds/hour 13.57 17.06
pounds/million Btu 0.26 0.33
pounds/thousand pounds fuel 4.86 6.11

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 21 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 35
Reference AESO Report No. 110-01-82, March 1982
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FILE 88. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE I
ENGINE DATA ;* t • P *,-'

I
Fue I ti,' lu4 ' " , lb. hr• 2.',

FUEL DATA . I
Hieat of ~b.~on 1 1~ .l

STACK GAS DATA Averag,y. t erpt- r t.' 1 " 1 .
Aclual flow te I
Co r r-e c td lo w rai' 0

PARTICULATE EMISSIONS DATA
ParZ i a To .a1 I

e m I ss on em 1 S s1 onr';

grains/cu ft dt stack conditions 0 00 3 0oo0011
grains/std Cu ft. dry 0.00t, 0.006
grains/std cu ft dry, corrected to IZ C0 0 009 0.014

grains/std cu ft, dry, corrected ,o 12Z, (C, 0.107 0.16C 3
pounds/hour 12 18 6(1

pounds/million Btu C),22 0 3•

pounds/thousand pounds fuel 14 l 6, 43 3

Measurement by AIRCRAFT ENVIRONMENTAL SiUPPORT OFFICE -

Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 22 December 1981

Test Cell A, multiple point sampling at the stack exit plane I
Test number 36
Reference AESO Report No, 110-01 R2, March 1982
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FILE 89. P4RTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30- P-414
Serial number: 695016
Power setting: 85% rpm
Fuel flow rate (lb/hr) 3328

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/ib) 18500

STACK GASDATA Average temperature (ýF) 198.3
Actual flow rate (cfm) 487763
Corrected flow ratv (cfm) 385594
(standard conditions, dry)
Carbon dioxide (volume 0.46

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.004 0.005
grains/std cu ft, dry 0.006 0.006
grains/std cu ft, dry, corrected to 1% CO2  0.012 0.014
grains/std cu ft, dry, corrected to 12% CO 2  0.146 0.163

pounds/hour 18.50 20.71
pounds/million Btu 0.30 0.34
pounds/thousand pounds fuel 5.56 6.22

Measurement by AIRCRAFT ENVIRONMENTAL SLJi'PORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 4 January 1982
Test Cell A, multiple point sampling at the stack exit plane
Test number 40

Reference AESO Report No. 110-01-82, March 1982
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FILE 90. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457
Power setting: Military
Fuel flow rate (lb/hr) 7905

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500 I

STACK GASDATA Average temperature (*F) 326.9
Actual flow rate (cfm) 827691
Corrected flow rate (cfm) 536485 I
(standard conditions, dry)
Carbon dioxide (volume 0.72

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.004 3
grains/std cu ft, dry 0.003 0.006
grains/std cu ft, dry, corrected to 1% CO2  0.005 0.008
grains/std cu ft, dry, corrected to 12% CO2  0.054 0.094

ds/hour 14.94 25.88
ids/million Btu 0.10 0.18

pounds/thousand pounds fuel 1.89 3.27

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 13 October 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 10
Reference AESO Report No. 110-01-82, March 1982

I
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FILE 91. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457
Power setting: Military
Fuel flow rate (lb/hr) 8001

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (°F) 329.2
Actual flow rate (cfm) 789292
Corrected flow rate (cfm) 511156

(standard conditions, dry)
Carbon dioxide (volume 0.77I percent, dry basis)

PARTICULATE EMISSIONS DATA Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.003
grains/std cu ft, dry 0.002 0.004
grains/std cu ft, dry, corrected to 1% CO2  0.003 0.005
grains/std cu ft, dry, corrected to 12% CO 2  0.036 0.063

pounds/hour 10.21 17.71
pounds/million Btu 0.07 0.12
pounds/thousand pounds fuel 1.28 2.21

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 14 October 1981

Test Cell A, multiple point sampling at the stack exit plane
Test number 11

Reference AESO Report No. 110-01-82, March 1982

I
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FILE 92. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 679457
Power setting: Military U
Fuel flow rate (lb/hr) 8017

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/ib) 18500 I,

STACKGASDATA Average temperature ('F) 331.2
Actual flow rate (cfm) 826616

Corrected flow rate (cfm) 534906
(standard conditions, dry)
Carbon dioxide (volume 0.77

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.002 0.004
grains/std cu ft, dry 0.004 0.007
grains/std cu ft, dry, corrected to 1% CO2  0.005 0.009
grains/std cu ft, dry, corrected to 12% CO2  0.056 0.104

pounds/hour 16.55 30.68
pounds/million Btu 0.11 0.21
pounds/thousand pounds fuel 2.06 3.83

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE H
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 15 December 1981
Test Cell A, multiple point sampling at tite stack exit plane I
Test number 12
Reference AESO Report No. 110-01-82, March 1982
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FILE 93. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINEDATA Engine type: TF30-P-414
Serial number: 679457
Power setting: Military
Fuel flow rate (lb/hr) 8073

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 314.8
Actual flow rate (cfm) 753517
Corrected flow rate (cfm) 495917
(standard conditions, dry)
Carbon dioxide (volume 0.79

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.002 0.004
grains/std cu ft, dry 0.004 0.005
grains/std cu ft, dry, corrected to 1% CO2  0.005 0.007
grains/std cu ft, dry, corrected to 12% CO 2  0.054 0.083

pounds/hour 15.20 23.19
pounds/million Btu 0.10 0.16
pounds/thousand pounds fuel 1.88 2.87

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 28 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 38
Reference AESO Report No. 110-01-82, March 1982

A-93



I
I

FILE 94. PARTICULATE MASS EMISSIONS FROM A TF30-P-414 ENGINE

ENGINE DATA Engine type: TF30-P-414
Serial number: 695016
Power setting: Military
Fuel flow rate (lb/hr) 8050

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature (°F) 321.5
Actual flow rate (cfm) 778028
Corrected flow rate (cfm) 507553
(standard conditions, dry)
Carbon dioxide (volume 0.77

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.003 0.003
grains/std cu ft, dry 0.004 0.005
grains/std cu ft, dry, corrected to 1% CO 2  0.005 0.007
grains/std cu ft, dry, corrected to 12% CO 2  0.061 0.078

pounds/hour 17.07 21.83
pounds/million Btu 0.11 0.15
pounds/thousand pounds fuel 2.12 2.71

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE H
Measurement at NAVAL AIR STATION, MIRAMAR
Date of measurement 29 December 1981
Test Cell A, multiple point sampling at the stack exit plane
Test number 39
Reference AESO Report No. 110-01-82, March 1982 I

I
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FILE 95. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

IENGINE DATA Engine type: F404-cgE-400

Serial number: 215205
Power setting: Idle
Fuel flow rate (lb/hr) 835

I FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

I STACK GAS DATA Average temperature (OF) 168.9
Actual flow rate (cfm) 203467
Corrected flow rate (cfm) 170114

(standard conditions, dry)
Carbon dioxide (volume 0.55

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.005 0.009
grains/std cu ft, dry 0.006 0.010
grains/std cu ft, dry, corrected to 1% CO2  0.010 0.019
grains/std cu ft, dry, corrected to 12% CO2  0.121 0.226

pounds/hour 8.03 14.95
pounds/million Btu 0.52 0.97
pounds/thousand pounds fuel 9.62 17.90

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 12 February 1982
Test Cell 19, multiple point sampling at the stack exit plane

Test number FT IDL I
Reference AESO Report No. 110-02-82, April 1982
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FILE 96. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-CE-400
Serial number- 215205
Power setting: Idle

Fuel fl)w rate (lb/hr) 835

FUELDATA Fuel type: JP-5 H
Heat of combustion (Btu/lb) 18500 I

STACK GAS DATA Average temperature (OF) 162.7
Actual flow rate (cfm) 191959
Corrected flow rate (cfm) 161596 I
(standard conditions, dry)

Carbon dioxide (volume 0.50
percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial Totail

emissions emissions

grains/cu ft at stack conditions 0.003 0.006 3
grains/std cu ft, dry 0.004 0.007
grains/std cu ft, dry, corrected to 1% CO 2  0.008 0.015
grains/std cu ft, dry, corrected to 12% CO2  0.097 0.179

pounds/hour 5.58 10.33
pounds/million Btu 0.36 0.67
pounds/thousand pounds fuel 6.68 12.37

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 13 February 1982
Test Cell 19, multiple point sampling at the stack exit plane
Test number FT IDL 2
Reference AESO Report No. 110-02-82, April 1982
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FILE 97. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-CE-400
Serial number: 215205
Power setting: Idle
Fuel flow rate (lb/hr) 835

FUELDATA Fuel type: JP-5

Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (*F) 167.4
Actual flow rate (cfm) 207566
Corrected flow rate (cfm) 172989

(standard conditions, dry)
Carbon dioxide (volume 0.52

percent, dry basib)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.004 0.007
grains/std cu ft, dry 0.005 0.008
grains/std cu ft, dry, corrected to 1% CO 2  0.009 0.015

grains/std cu ft, dry, corrected to 12% CO2  0.105 0.183

pounds/hour 6.78 11.75
pounds/million Btu 0.44 0.76
pounds/thousand pounds fuel 8.12 14.07

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 13 February 1982
Test Cell 19, multiple point sampling at the stack exit plane

Test number FT IDL 3
Reference AESO Report No. 110-02-82, April 1982
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FILE 98. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-GE-400
Serial number: 215205
Power setting: Idle I
Fuel flow rate (lb/hr) 835

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500 I

STACKGASDATA Average temperature ('F) 185.6
Actual flow rate (cfm) 180593
Corrected flow rate (cfm) 144365
(star'& u conditions, dry)
CaiL(., dioxide (volume 0.35

"-rcent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.003 0.004
grains/std cu ft, dry 0.004 0.005

grains/std cu ft, dry, corrected to 1% CO2  0.010 0.015
grains/std cu ft, dry, corrected to 12% CO2  0.123 0.183

pounds/hour 4.42 6.61
pounds/million Btu 0.29 0.43

pcunds/thousand pounds fuel 5.29 7.92

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I

Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 19 February 1982

Test Cell 19, multiple point sampling at the stack exit plane
Test number FT IDL 4
Reference AESO Report No. 110-02-82, April 1982
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FILE 99. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-GE-400
Serial number: 215205
Power setting: Idle

Fuel flow rate (lb/hr) 835

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/ib) 18500

STACK GASDATA Average temperature (OF) 182.7
Actual flow rate (cfm) 183505
Corrected flow rate (cfm) 147693
(standard conditions, dry)

Carbon dioxide (volume 0.34
percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.004 0.005
grains/std cu ft, dry 0.004 0.006
grains/std cu ft, dry, corrected to 1% CO 2  0.013 0.019
grains/std cu ft, dry, corrected to 12% CO2  0.158 0.225

pounds/hour 5.68 8.06
pounds/million Btu 0.37 0.52
pounds/thousand pounds fuel 6.80 9.65

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND

Date of measurement 19 February 1982
Test Cell 19, multiple point sampling at the stack exit plane
Test number FT IDL 5
Reference AESO Report No. 110-02-82, April 1982
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FILE 100. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-CE-400
Serial number: 215205
Power setting: 86% rpm-N2 I
Fuel flow rate (lb/hr) 3557

FUELDATA Fuel type: JP-5 i
Heat of combustion (Btu/Ib) 18500 i

STACKGASDATA Average temperature (°F) 257.6
Actual flow rate (cfm) 518485
Corrected flow rate (cfm) 376602
(standard conditions, dry)
Carbon dioxide (volume 0.81

percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions 0.002 0.003
grains/std cu ft, dry 0.002 0.004
grains/std cu ft, dry, corrected to 1% CO 2  0.003 0.005
grains/std cu fl, dry, corrected to 12% CO2  0.033 0.066

pounds/hour 7.19 14.32
pounds/million Btu 0.11 0.22
pounds/thousand pounds fuel 2.02 4.03

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 16 February 1982
Test Cell 19, multiple point sampling at the stack exit plane I
Test number 86%RPM 1
Reference AESO Report No. 110-02-82, April 1982

I
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FILE 101. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404 -CE-400
Serial number: 215205

Power setting: 86% rpm-N2
Fuel flow rate (lb/hr) 3557

FUELDATA Fuel type: JP-5

Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (-F) 258.1
Actual flow rate (cfm) 556115
Corrected flow rate (cfm) 403307

(standard conditions, dry)
Carbon dioxide (volume 0.82

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.006

grains/std cu ft, dry 0.002 0.008

grains/std cu ft, dry, corrected to 1% CO2  0.003 0.010

grains/std cu ft, dry, corrected to 12% CO2  0.032 0.123

pounds/hour 7.49 29.11

pounds/million Btu 0.11 0.44

pounds/thousand pounds fuel 2.11 8.18

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 16 February 1982

Test Cell 19, multiple point sampling at the stack exit plane

Test number 86%RPM 2

Reference AESO Report No. 110-02-82, April 1982
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FILE 102. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Lri- • - 4 CE 40V

Powe r set I i tRPI
Fuel flow rarc klb h , 8 5 9

FUEL DATA Fu ;k tp.

Heat ot co )bust it. : u ,,', b) ?(, I
STACK GAS DATA Average temperatkit. ('F )0

Actual. ow rate cm, 82 1)2 )2
Corrected flow rate fi rr 1
(s tanda rd c ondi ri i oI•n d r I

Carbon dixde- vi,) I um
perct, nO , dry ba-;%i

PARTICULATE EMISSIONS DATA r
'art t alI Total II

emissions c-mi s; ions

grains/cu ft at stack conditions 0.002 0.003 3
grains/std cu ft, dry 0.003 O)00:)
grains/std cu ft, dry, corrected to 1% C02 0.004 0.005
grains/std cu ft, dry, corrected to 12% Cf2 0 043 0•.(43

pounds/hour 14 52 21.43
pounds/million Btu n 0 9 0.14
pounds/thousand pounds fuel 1 2.506

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLMJND
Date of measurement 17 February 1982
Test Cell 19, multiple point sampling at the stack exit. plane
Test number 1RP I
Reference AESO Report No, 110-02-82, April 1982 I
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FILE 103. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-CE-400
Serial number: 215205
Power setting: IRP

Fuel flow rate (lb/hr) 8579

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

ISTACK GAS DATA Average temperature (°F) 385.3
Actual flow rate (cfm) 847927
Corrected flow rate (cfm) 522542

(standard conditions, dry)
Carbon dioxide (volume 0.•4

percent, dry basis)

PARTICULATE EMISSIONS DATA

Partial Total
emissions emissions

grains/cu ft at stack conditions 0.005 0.005
grains/std cu ft, dry 0.008 0.009
grains/st' cu ft, dry, corrected to 1% CO2  0.008 0.009
grains/srd cu ft, dry, corrected to 12% CO2  0.097 0.112

pounds/hour 34.17 39.37
pounds/million Btu 0.22 0.25
pounds/thousand pounds fuel 3.98 4.59

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 17 February 1982
Test Cell 19, multiple point sampling at the stack exit plane

Test number IRP 2
Reference AESO Report No. 110-02-82, April 1982

I
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FILE 104. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-CE-400
Serial number: 215205
Power setting: IRP
Fuel flow rate (lb/hr) 8579

FUELDATA Fuel type: JP-5 i

Heat of combustion (Btu/ib) 18500

STACK GAS DATA Average temperature (*F) 384.8
Actual flow rate (cfm) 801156
Corrected flow rate (cfm) 490973 =
(standard conditions, dry)
Carbon dioxide (volume 0.93

percent, dry basis) I
PARTICULATE EMISSIONS DATA P iT

Partial Total•

emissions emissions

grains/cu ft at stack conditions 0.001 0.002
grains/std cu ft, dry 0.002 0.003

grains/std cu ft, dry, corrected to 1% CO2  0.002 0.004

grains/std cu ft, dry, corrected to 12% CO2  0.029 0.042

pounds/hour 9.53 13.83

pounds/million Btu 0.06 0.09
pounds/thousand pounds fuel 1.11 1.61 I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 18 February 1982

Test Cell 19, multiple point sampling at the stack exit plane
Test number IRP 3
Reference AESO Report No. 110-02-82, April 1982

I
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FILE 105. PARTICULATE MASS EMISSIONS FROM A F404-GE-400 ENGINE

ENGINE DATA Engine type: F404-CE-400

Serial number: 215205
Power setting: IRP
Fuel flow rate (lb/hr) 8579

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature ( 0 F) 386.7
Actual flow rate (cfm) 874096
Corrected flow rate (cfm) 534819
(standard conditions, dry)
Carbon dioxide (volume 0.92

percent, dry basis)

PARTICULATE EMISSIONS DATA Partial Total

emissions emissions

grains/cu ft at stack conditions 0.002 0.003

grains/std cu ft, dry 0.003 0.005
grains/std cu ft, dry, corrected to 1% CO2  0.004 0.005
grains/std cu ft, dry, corrected to 12% CO 2  0.044 0.062

pounds/hour 15.54 21.77
pounds/million Btu 0.10 0.14

i pounds/thousand pounds fuel 1.81 2.54

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement 18 February 1982

TeRTest Cell 19, multiple point sampling at the stack exi plane
Test number IRP 4

Reference AESO Report No. 110-02-82, April 1982

I
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FILE 106. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-GE-400A
Serial number: 202042
Power setting: Idle =
Fuel flow rate (lb/hr) 450

FUELDATA Fuel type: JP-5 i
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature ('F) 103.8

Actual flow rate (cfm) 184286
Corrected flow rate (cfm) 171038
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis)

PARTICULATE EMISSIONS DATA i
Partial Total

emissions emissions

grains/cu ft at stack conditions N/A 0.0010
grains/std cu ft, dry N/A 0.0011
grains/std cu ft, dry, corrected to 1% CO2  N/A 0.0070
grains/std cu ft, dry, corrected to 12% CO2  N/A 0.0839

pounds/hour N/A 1.61
pounds/million Btu N/A 0.19
pounds/thousand pounds fuel N/A 3.58

Measurement by AIRCRAFT ENVIRONMENTAL SUPiIRT OFFICE
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 13 October 1981
AIMD Test Cell, multiple point sampling across the augmentation tube
Test number 1
Reference AESO Report No. 110-03-82, May 1982
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FILE 107. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-CE-400A
Serial number: 202042
Power setting: Idle
Fuel flow rate (lb/hr) 450

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (OF) 98.1
Actual flow rate (cfm) 174506
Corrected flow rate (cfm) 164472
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions N/A 0.0008
grains/std cu ft, dry N/A 0.0008
grains/std cu ft, dry, corrected to 1% CO 2  N/A 0.0056
grains/std cu ft, dry, corrected to 12% CO2  N/A 0.0674

pounds/hour N/A 1.13
pounds/million Btu N/A 0.14
pounds/thousand pounds fuel N/A 2.51

I Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 14 October 1981

AIMD Test Cell, multiple point sampling across the augmentation tube
Test number 2

Reference AESO Report No. 110-03-82, May 1982
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FILE 108. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34 -GE-400A

Serial number: 202351
Power setting: Idle
Fuel flow rate (lb/hr) 450

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/lb) 18500

STACK GAS DATA Average temperature (°F) 100.1
Actual flow rate (cfm) 171736
Corrected flow rate (cfm) 161177
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis) I

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions N/A 0.0012
grains/std cu ft, dry N/A 0.0013
grains/std cu ft, dry, corrected to 1% CO2  N/A 0.0083
grains/std cu ft, dry, corrected to 12% CO2  N/A 0.0990

pounds/hour N/A 1.80
pounds/million Btu N/A 0.22
pounds/thousand pounds fuel N/A 4,00

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 16 October 1981

AIMD Test Cell, multiple point sampling across the augmentation tube
TesL number 3
Reference AESO Report No. 110-03-82, May 1982
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FILE 109. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-CE-400A
Serial number: 202351
Power setting: Idle

Fuel flow rate (lb/hr) 450

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature (°F) 102.9
Actual flow rate (cfm) 167406

Corrected flow rate (cfm) 156001
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions N/A 0.0014
grains/std cu ft, dry N/A 0.0014

grains/std cu ft, dry, corrected to 1% CO2  N/A 0.0091
grains/std cu ft, dry, corrected to 12% CO2  N/A 0.1097

pounds/hour N/A 1.87
pounds/million Btu N/A 0.22
pounds/thousand pounds fuel N/A 4.16

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 21 October 1981

AIMD Test Cell, multiple point sampling across the augmentation tube

Test number 8
Reference AESO Report No. 110-03-82, May 1982
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FILE 110. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-GE-400A
Serial number: 202298
Power setting: Idle
Fuel flow rate (lb/hr) 450

FUELDATA Fuel type: JP-5 I
Heat of combustion (Btu/ib) 18500

STACKGASDATA Average temperature (°F) 100.9
Actual flow rate (cfm) 194254
Corrected flow rate (cfm) 181094
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis) I

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions N/A 0.0006 1
grains/std cu ft, dry N/A 0.0006
grains/std cu ft, dry, corrected to 1% CO 2  N/A 0.0040
grains/std cu ft, dry, corrected to 12% CO 2  N/A 0.0480

pounds/hour N/A 0.93
pounds/million Btu N/A 0.11
pounds/thousand pounds fuel N/A 2.07

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE I
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 4 November 1981

AIMD Test Cell, multiple point sampling across the augmentation tube
Test number 15
Reference AESO Report No. 110-03-82, May 1982
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FILE 111. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-CE-400A
Serial number: 202351
Power setting: 75% rpm

Fuel flow rate (lb/hr) 500

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/Ib) 18500

STACK GAS DATA Average temperature (°F) 104.6
Actual flow rate (cfm) 335059
Corrected flow rate (cfm) 312835
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissic.is emissions

grains/cu ft at stack conditions N/A 0.0016

grains/std cu ft, dry N/A 0.0017
grains/std cu ft, dry, corrected to 1% CO2  N/A 0.0107
grains/std cu ft, dry, corrected to 12% CO2  N/A 0.1284

pounds/hour N/A 4.56
pounds/million Btu N/A 0.49
pounds/thousand pounds fuel N/A 9.12

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 22 October 1981
AIMD Test Cell, multiple point sampling across the augmentation tube
Test number 9
Reference AESO Report No. 110-03-82, May 1982
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FILE 112. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-GE-400A
Serial number: 202351
Power setting: 75% rpm
Fuel flow rate (lb/hr) 500

FUELDATA Fuel type: JP-5 U
Heat of combustion (Btu/ib) 18500

STACKGASDATA Average temperature (°F) 103.5
Actual flow rate (cfm) 313850
Corrected flow rate (cfm) 293476
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis) I
PARTICULATE EMISSIONS DATA P

Partial TotalI

emissions emissions

grains/cu ft at stack conditions N/A 0.0008 1
grains/std cu ft, dry N/A 0.0008
grains/std cu ft, dry, corrected to 1% CO2  N/A 0.0055

grains/std cu ft, dry, corrected to 12% CO 2  N/A 0.0657

pounds/hour N/A 2.01
pounds/million Btu N/A 0.22

pounds/thousand pounds fuel N/A 4.02 I
I

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 23 October 1981

AIMD Test Cell, multiple point sampling across the augmentation tube
Test number 10
Reference AESO Report No. 110-03-82, May 1982
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FILE 113. PARTICULATE MASS EMISSIONS FROM A TF34-GE-400 ENGINE

ENGINE DATA Engine type: TF34-CE-400A
Serial number: 202351
Power setting: 75% rpm
Fuel flow rate (lb/hr) 500

FUELDATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature ('F) 101.0
Actual flow rate (cfm) 328065
Corrected flow rate (cfm) 308854
(standard conditions, dry)
Carbon dioxide (volume 0.16

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions N/A 0.0013
grains/std cu ft, dry N/A 0.0014
grains/std cu ft, dry, corrected to 1% CO 2  N/A 0.0089
grains/std cu ft, dry, corrected to 12% CO 2  N/A 0.1069

pounds/hour N/A 3.71
pounds/million Btu N/A 0.40
pounds/thousand pounds fuel N/A 7.42

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR STATION, NORTH ISLAND
Date of measurement 26 October 1981
AIMD Test Cell, multiple point sampling across the augmentation tube
Test number 11
Reference AESO Report No. 110-03-82, May 1982
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FILE 114. PARTICULATE MASS EMISSIONS FROM A T58 ENGINE

ENGINE DATA Engine type: T58-GE-5
Serial number: 285226
Power setting: N/A I
Fuel flow rate (lb/hr) 437.2

FUELDATA Fuel type: JP-5 1
Heat of combustion (Btu/lb) 18500 I

STACK GAS DATA Average temperature (*F) 542.5
Actual flow rate (cfm) N/A
Corrected flow rate (cfm) 12995 I
(standard conditions, dry)

Carbon dioxide (volume 1.00
percent, dry basis)

PARTICULATE EMISSIONS DATA P
Partial TotalI

emissions emissions

grains/cu ft at stack conditions N/A N/A
grains/std cu ft, dry 0.007 0.012
grains/std cu ft, dry, corrected to 1% CO 2  0.007 0.012
grains/std cu ft, dry, corrected to 12% CO2  0.086 0.144

pounds/hour 0.80 1.34
pounds/million Btu 0.10 0.17

pounds/thousand pounds fuel 1.83 3.06

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE 1
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement March-April 1983

Test Cell 11, multiple point sampling at the stack exit plane
Test number P-3-83
The engine operated through the full range of power settings during the
collection of the particulate sample. The fuel flow rate is the average I
of that of the lowest and the highest power settings.

I
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FILE 115. PARTICULATE MASS EMISSIONS FROM A T58 ENGINE

ENGINE DATA Engine type: T58 -L
Serial number: 271401
Power setting: N/A
Fuel flow rate (lb/hr) 408.5

FUEL DATA Fuel type: JP-5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature (OF) 459.1
Actual flow rate (cfm) N/A
Corrected flow rate (cfm) 11050
(standard conditions, dry)
Carbon dioxide (volume 2.00

percent, dry basis)

PARTICULATE EMISSIONS DATA
Partial Total

emissions emissions

grains/cu ft at stack conditions N/A N/A
grains/std cu ft, dry 0.014 0.023

grains/std cu ft, dry, corrected to 1% CO2  0.007 0.012
grains/std cu ft, dry, corrected to 12% CO2  0.084 0.138

pounds/hour 1.33 2.18
pounds/million Btu 0.18 0.29
pounds/thousand pounds fuel 3.25 5.34

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement March-April 1983
Test Cell 11, multiple point sampling at the stack exit plane
Test number P-4-83
The engine operated through the full range of power settings during the
collection of the particulate sample. The fuel flow rate is the average
of that of the lowest and the highest power settings.
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FILE 116. PARTICULATE MASS EMISSIONS FROM A T64 ENGINE 3
ENGINE DATA Entgine typte ". -. h

Serial number b62,14i

Power setting, Ni/ I
Fuel flow rate (lb/hr) 6. .

FUEL DATA Fue I ype P I
Heat of omibustion B', u/IL) b

STACK GAS DATA Average temperat ure ('F)

Actual flow rate (cfm) N. A
Corrected flow rate (cfm) 1) 22I
(standard -onditions, dry)
Carbor. dioxide (volume 2 'U

percent, dry basis)

PARTICULATE EMISSIONS DATA T

em i ons rrO 'm AS

grains/cu ft at stack conditions NiA N/A
grains/std cu ft. dry 0.005 0 0QI

grains/std cu ft, dry, corrected to IZ C02  0.002 0 004
grains/std cu ft, dry, corrected to 12Z CO, 0.028 04 O/d

pounds/hour 0 (' 12

pounds/million Btu 0' 0 0;
pounds/thousand pounds fuel 0 , 7

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICEI
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement March-April 1983

Test Cell 10, multiple point sampling at the stack exit plane
Test number P-6-83

The engine 1perated through the full range of power settings during the
collection of the particulate sample, The fuel flow rate is the average
of that of the lowest and the highest power settings.

A
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FILE 117. PARTIC ATE MASS EMISSIONS FROM A T64 ENGINE

ENGINE DATA Engine typv.: T64-CE-415
Serial number: 264461
Power setting: N/A
Fuel flow rate (ib/hr) 1137

FUEL DATA Fuel type: JP_5
Heat of combustion (Btu/lb) 18500

STACK GASDATA Average temperature ('F) 50375
Actual flow rate (cfm) N/A

Corrected flow rate (cfm) 24501

(standard conditions, dry)
Carbon dioxide (volume 2 20

percent, dry basis)

PARTICULATE EMISSIONS DATA

PartiaI Total

emissions emissions

grains/cu ft at stack conditions N/A N/A

grains/std cuft, dry 0.010 0,017
grains/std cuft, dry, corrected to 1% CO2  0.005 0.008
grains/std cuft, dry, corrected to 12% CO2  0.056 0.093

pounds/hour 2-16 3.57
pounds/million Btu 0.10 0.17
pounds/thousand pounds fuel 1-90 3-14

Measurement by AIRCRAFT ENVIRONMENTAL SUPPORT OFFICE
Measurement at NAVAL AIR REWORK FACILITY, NORTH ISLAND
Date of measurement March-April 1983
Test Cell 9, multiple point sampling at the stack exit plane
Test number P-5-83
The engine operated through the full range of power settings during the
collection of the particulate sample. The fuel flow rate is the average
of that of the lowest and the highest power settings.
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