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Aero-engine certification method and safety margin
of “drop-in” fuel

YANG Xiao-yi, DING Shui-ting
(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A convenient method ensured the safety of airworthiness was developed to re-
search the safety performance of aviation alternative fuel in case of lacking enough flight data
of aviation alternative fuel, and it is almost impossible to evaluate the safety performance by
limited engines and flight experiments. On the base of the fuel as one of the engine replace-
ment parts, the safety of alternative fuels can be complied with compliance verification meth-
od, including to extract a fuel-independent safety criterion from the history experience and to
compare the aero-engine safety of alternative fuels by similar analogy. The critical parame-
ters with the characteristic parametric numerical description have been extracted on five lev-
els: fuel specification level, fuel system level, component level, engine level and aircraft lev-
el. The work margin of critical parameters obtained from alternative fuel are analogized with
the safety margin of critical parameters based on kerosene flight experience, and accordingly
the results can be analyzed and identified the safety of aero-engine in alternative fuel. This
certification process help to achieve on the safety of alternative fuel and the cost on the refi-

ning fuel required as same as kerosene. Accordingly, the safety margin can bridge the gap
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from kerosene flight experiences to aviation alternative fuel safety certification. The optimi-

zation methodologies for the production and distribution of alternative fuel will be estab-

lished based on the safety sensitivity analysis of aero-engine and a fuel-independent safety

standard.
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Fig. 1 Basic principle of similar analogy method
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Fig. 2 Aero-engine safety certification method of “dop-in” fuel
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