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Environmental Analysis of Possible Sulfur Increases in USAF Jet Fuels Feb 1975 22 pages

Authors:  Dennis F. Naugle; AIR FORCE WEAPONS LAB KIRTLAND AFB NM 

 
 

This analysis addresses the question of whether environmental considerations should be the limiting constraint to 
possible increases in sulfur content of USAF jet fuels. Such increases are proposed in order to increase the 
availability of jet fuels such as JP-4. The current average sulfur content of 0.05% by weight and two hypothesized
levels of 0.4 percent and 1.0 percent are analyzed in this study. Aircraft emissions and meteorological 
conditions around an airbase are maximized to produce predicted 'worst-case' ambient air quality levels.

Decision Support Model to Evaluate Methods for Reducing Air Pollution Emissions 
during Jet Engine Testing 

Dec 1995 133 pages

Authors:  Jeffrey R. Ullmann; AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OH 

 
 

... . Currently, the emissions from these engines are not regulated while the engines are in use in military 
aircraft. However, during the periodic maintenance and repair ... Air Combat Command effectively test its jet 
engines and still comply with the environmental requirements ... engine testing. This review focused on the 
underlying causes of emissions and potential methods to reduce these emissions ... Clean Air Act regulatory 
requirements during jet engine testing in ACC; (3) Use this model to ... methods for meeting regulatory 
requirements by reducing emissions during the testing of Air Combat Command's ... 

Reduction of Particulate Emissions in Turbine Engines Using the +100 Additive Jun 2006 33 pages

Authors:  Edwin Corporan; AIR FORCE RESEARCH LAB WRIGHT-PATTERSON AFB OH PROPULSION DIRECTORATE 

 
 

... kg of fuel burned. The total amount of particulate emissions for aircraft in the United States is estimated at 3 
million kg per ... (alveoli), causing a variety of respiratory problems. Particulate emissions contribute to 
environmental problems such as visibility impairment ... The health and environmental concerns from particulate 
emissions motivated this work to evaluate the use of the +100 (BetzDearborn SpecAid 8Q462) additive in jet 
fuel as a means to reduce the particulate emissions ... components and injection nozzles. Mostly military 
aircraft (~3,000) are currently using the +100 additive; however ...

Aviation and the Environment: Aviation's Effects on the Global Atmosphere Are 
Potentially Significant and Expected to Grow 

Feb 2000 51 pages

Authors:  GENERAL ACCOUNTING OFFICE WASHINGTON DC RESOURCES COMMUNITY AND ECONOMIC 
DEVELOPMENT DIV 

 
 

... contribution of human activities, including aviation. Jet aircraft are among many sources of greenhouse ... 
report focuses on the effects of subsonic jet aircraft engine emissions on the upper atmosphere-above 3,000 ... 
does not address the effects of these emissions on local air quality. A recent international ... We focused on 
commercial civilian subsonic jet aircraft because they account for the majority ... military and general aviation 
aircraft account for the remainder. In the commercial fleet, fewer than ... we use the terms "aviation" and "jet 
aircraft" interchangeably reconciling Observations of Global ... 

Characterization of Aerosols from JP-8 Fuels in Jet Engine Emissions May 29, 1998 107 pages

Authors:  Phillip M. Schumacher; BATTELLE COLUMBUS OH 

 
 

The emissions of the engine of a C-130E aircraft were studied under low ambient temperature (^ 20 deg F) 
start-up ... Minneapolis AFS, MN in January 97. Samples of the engine emissions were collected using SUMMA
(Registered) canisters, ... volume samplers, and cascade impactors. The collected engine emissions were 
chemically analyzed by GC/MS to determine ... the operating engine, in the loading corridor behind the aircraft, 
and inside the aircraft was 14.2 mg/m3, 4.7 mg ... the operating engine, in the loading corridor behind the 
aircraft, and inside the aircraft was 390 ng/m3, 120 ng ... 

Development and Demonstration of a New Filter System to Control Emissions During 
Jet Engine Testing 

Oct 15, 1992 79 pages

Authors:  B. W. Nelson; D. A. Van Stone; S. G. Nelson; SANITECH INC TWINSBURG OH 

Measurable quantities of NOx, CO and small particulates are produced and are emitted into the atmosphere 
during the testing of aircraft engines in jet engine test cells (JETCs). These emissions have been and are a 
concern to the Air Force and to others who test aircraft engines. The large quantities of exhaust gases that are 
generated, the wide range of testing conditions that are normally employed, and the sensitivity of engines to back 
pressures make control difficult and the use of conventional con 
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Composition and Photochemical Reactivity of Turbine Engine Exhaust Sep 1984 196 pages

Authors:  C. W. Spicer; M. W. Holdren; T. F. Lyon; R. M. Riggin; BATTELLE COLUMBUS LABS OH 

 
 

The environmental impact of organic compounds emitted from jet aircraft turbine engines has not been firmly 
established due to the lack of data regarding the emission rates ... of the compounds. The objectives of this 
project were to identify and quantify the organic compounds present in gaseous emissions from jet engines and 
to study a photochemical reactivity of these compounds. These objectives were met through a five-task ... and 
interpretation of results. Originator furnished keywords include: Turbine engines; Organic emissions; 
Environmental analysis; Photochemistry. 

Infrasonic Emissions from the Otis AFB Hush House Sep 10, 1990 42 pages

Authors:  Alan L. Kafka; Joseph I. Blaney; WESTON OBSERVATORY MA 

 
 

... by a single point source located in the vicinity of the exhaust deflector. The results of this study suggest that a 
non-vertical jet plume might be an appropriate source model for the Hush House infrasonics. When tested at 
military power, engines installed on a test stand produce slightly stronger infrasonic emissions than engines 
installed in an aircraft. The most significant factor in the overall level of infrasonic emissions, however, is 
whether the engines are run at military power or in afterburner. The azimuthal radiation pattern of infrasonics 
generated ... 

Characterization of Jet Engine Exhaust Particulates for the F404, F118, T64, and T58 
Aircraft Engines 

Mar 2002 37 pages

Authors:  L. A. Shumway; SPACE AND NAVAL WARFARE SYSTEMS CENTER SAN DIEGO CA 

 
 

In this study, jet engine exhaust particulate samples collected from four military aircraft engines were analyzed 
for particle morphology. Particulate emissions from three of the engines were also analyzed for polycyclic 
aromatic hydrocarbons (PAHs). The F118, F404, T58, and T64 engines were tested in four modes: approach, 
idle, military, and intermediate. The F404 engine was also tested in afterburner mode. Conclusions and 
recommendations are made based on the test results.

AFOSR Focused Research Initiative: Low-Emissions, High-Performance Gas Turbine 
Engines. Addenda A through E 

Aug 1999 253 pages

Authors:  H. Mongia; J. Peters; R. Lucht; R. Dibble; J-y Chen; GE AIRCRAFT ENGINES CINCINNATI OH 

 
 

... and technology program was conducted under AFOSR sponsorship. Participants were GE Aircraft Engines 
GE corporate R&D California Institute of Technology, Georgia Institute of Technology, ... performance gas turbine 
combustion concept. Fundamental experiments were conducted for (1 ) a novel coaxial jet flame. (2) a liquid-
fuel/air mixing device of radial swirlers (swirlcup). and (3) ... (1) formulation and validation of semianalytical 
mechanistic models for predicting performance and emissions of combustors. (2) improved second-order 
closure based turbulent combustion models. (3) vortex methods ...

Engine Gaseous, Aerosol Precursor and Particulate at Simulated Flight Altitude 
Conditions 

Oct 1998 176 pages

Authors:  C. C. Wey; NATIONAL AERONAUTICS AND SPACE ADMINISTRATION CLEVELAND OH LEWIS RESEARCH 
CENTER 

 
 

... of subsonic and supersonic aircraft. Among the six primary elements of the AEAP is Emissions 
Characterization. The objective of the Emission Characterization effort is to ... & Whitney F100-200E turbofan 
engine. Aviation fuel (Jet A) with a range of fuel sulfur was used. Low and high ... and non-intrusive, were 
assembled for the gaseous and particulate emissions characterization measurements study. NASA extractive 
system includes ... total unburnt hydrocarbons (THC), and SO2. Particulate emissions were characterized by 
University of Missouri-Rolla Mobile Aerosol Sampling ... 
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