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Rotary distributor fuel injection pumps are totally fuel lubricated, and therefore extremely sensitive to fuel lubricity. This is of importance to the US Army because it has a large number of HMMWV’s and other equipment that utilize rotary injection pumps.  In situations where JP-8 fuel is not readily available, it would be desirable if DESC could substitute Jet A/A-1 for JP-8. Because Jet A/A-1 does not contain the protective additives of JP-8, there is concern about the effect of Jet A/A-1 on fuel system and equipment lifetimes.

The objective of this project that was funded by DESC was to determine the effects of Jet A/A-1 use on fuel system performance and to provide guidance on how long Jet A/A-1 can be used without increased performance problems. The Army Fuels & Lubricants Research Facility that is located in San Antonio, TX performed the project.
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During this program an estimate was developed to relate fuel injection pump test stand hours to field service miles. Pump stand test hours were equated to field service miles based on the average fuel used in field service compared to the cumulative fuel injected during pump stand tests. Overall average fuel economy of Army HMMWV models was obtained from a variety of data sources and found to be 12.5 miles per gallon. Cumulative test stand fuel flow through the fuel injectors is about 10 gallons per hour; therefore, each pump stand test hour represents approximately 125 field service miles.

Rotary injection pump tests were conducted using the following Jet A fuels:

· Fuel A had extremely low lubricity

· Fuel B had low lubricity

· Fuel C had marginal lubricity
· Fuel D was Fuel A treated with 12mg/l corrosion inhibitor from JP-8

· Fuel E was Fuel B treated with 12mg/l corrosion inhibitor from JP-8.

Pump stand tests of Fuel A (extremely low lubricity) completed an average of 98 hours or the equivalent of approximately 12,000 field miles. Fuel B (low lubricity) completed an average of 127 hours or the equivalent of approximately 16,000 miles. Fuel C (marginal lubricity), Fuels D and E (treated with corrosion inhibitor), all completed 1000 test hours or the equivalent of approximately 125,000 miles. The effect of Jet A/A-1 fuel on a different type of fuel injection system confirmed the expected acceptable performance. A small diesel engine with an in-line fuel injection pump completed 500 hours of operation using Fuel C (marginal lubricity) with no problems. The engine completed 325 hours of operation using Fuel A (extremely low lubricity) with no problems.

In conclusion, it is recommended that Jet A/A-1 fuel may be used in an emergency for a limited period of operation until JP-8 can be supplied. When Jet A/A-1 is treated with the minimum recommended concentration of corrosion inhibitor (MIL-PRF-25017), the blended fuel can be used indefinitely by the Army. Fuel injector condition was adversely impacted by Jet A/A-1 use. Increased maintenance cost for fuel injectors would be expected in the long term (>10,000 miles) when using Jet A/A-1.
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