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1.

SCOPE:

Engine charging of aircraft has been observed for many years. This SAE Aerospace Information
Report (AIR) reviews the history of observations, physical characteristics, and possible techniques for
minimizing the effects.
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3. Engine charging of aircraft has been observed for many.ygars, with documentationcﬂiating back to the
1946 Army-Navy Precipitation Static Project reports in which it was noted that selective operation of
either the inboarg or outboard engines on a four-engine aircraft resulted in a slightly different discharge
rate or discharge time constant. This was attributed to ion recombination in the eXh1TUSt stacks or,
more properly, Iack of it. This was considered primarily a curiosity of interest in relation to the basic
discharge mechanisms of the aircraft, but for the earlier piston aircraft to be of no particular importance
as a source of precipitation static radio interference. However, with the introduction jof jet engines
having large exhaust nozzles and high'flow volumes at very high velocities, engine ¢harging has
become a significant problem requiting definite provisions for discharge. The basic mechanism is
assumed to be gharge separation occuring through the ionization disassociation, etc), of the molecules
in the high temperature flame in which ions are selectively captured by the walls of t?lle exhaust nozzle
as determined by the individual exhaust nozzle geometry, the fuel types, and flow rate.

Charging as high as 800 microamps with water injection (Nanevicz, et al, AFAL-TR-65-239, p. 48,
December 19635) has been observed with maX|mum takeoff power on the large jet emgines of turbo-jet
transport aircraft. gene he effects o 2 are-similar to those
from charging by frlctlonal contact of the alrcraf‘t Wlth atmospherlc partlcles and as such can be
handled by use of static wick dischargers.
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