A
vgas versus Mogas, Part 3, Decision Time
Life is a series of choices. Most of us are pretty good at choosing between different scenarios. That is right up until the consequences become significant, and all of
the choices are less than ideal. One of those choices that still give pilots a lot of angst
is this decision between Avgas versus Mogas. In this article, Part 3, we will help you
decide how you will approach the dilemma with your aircraft. And when we say dilemma, we are talking about choosing which fuel will be the least detrimental to your particular type of operation. In Part 1 we discussed the downsides of Avgas, and in Part
2 the downsides of Mogas. If you did not get the opportunity, we recommend reading
the previous two articles on this subject as a foundation for this article.
The simple decisions first: If the manufacturer of your engine and aircraft recommends not using auto fuel, then the decision is quite simple. The most common
reason for this prohibition revolves around the degradation of composite fuel tanks.
Over the years we have seen enough problems in this area that we have become
“gun shy” to the use of auto fuels in composite fuel tanks. On some aircraft, we have
seen degradation of the fuel tank that didn’t show up until years later. Even with fuel
tanks that have special sealants applied to the interior of the fuel tank. All of this, simpliy because of a small crack in the sealant allowed the auto fuel to pass the sealant
membrane and propagate into the composite structure. In the late 80s, one of our
first aircraft builds, was a highly modified Hovey Delta Hawk. One of the modifications
was a composite fuel tank that we manufactured to also act as a gap seal between
the top two wings. (Figure: 1) Nearly two years after the aircraft’s first flight, the auto
fuel had degraded the
epoxy in the lower aft
right-hand corner of
the fuel tank. The fuel
tank sprung a leak on
a flight from Oroville
to Chico, California
running out of gas
only one mile short of
runway 31R, resulting
in an off-field landing.
The choice to use auto
fuel in this aircraft was
primarily based on the
two-stroke engine that
was installed. Which
leads us to another
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simple decision
when dealing with
two-stroke engines.
We have a vast
history showing
the downsides
of using 100LL
in two-stroke engines. In our maintenance classes,
we have many
examples showing the long-term
detriment of using
100LL. (Figure: 2)
The primary reason for avoiding
100LL is based on
Figure: 2 Close-up of Lead build up on a Rotax Piston
the operating principle of the “dykes ring” on the two-stroke pistons. This could easily be an article within itself, but to simplify for now, the buildup of tetraethyl lead within the ring grooves
can lead to a rapid decline in ring performance and subsequent failure of the engine.
On top of that, the tetraethyl lead is notorious for fouling spark plugs. On the dual ignition two-stroke engines we can get away with 100LL for short periods of time. The
fouling of a single spark plug will typically burn clean after a few minutes of normal
engine operation on the other spark plug. However, on the single ignition engines
(even two-cylinder engines), fouling of a single spark plug will lead to engine stoppage. For this reason, the use of 100LL is considered unacceptable. On the dual ignition 2 stroke engines that have used 100LL for a short period of time, switching back
to auto fuel, can, over a period of time, clean out the remnants of the tetraethyl lead,
but only if the engine is set up and operating correctly.
Speaking of “set up and operating correctly”, all engines can significantly mitigate
the effects of 100LL simply by having the engine operating at optimal settings. Having an engine that is running rich, or not burning all the fuel completely, will naturally
lead to an increased buildup of tetraethyl lead on not only the combustion side of the
engine, but on all of the internal engine components. Complete combustion is one of
those events that significantly helps scavenge the carbon and lead buildup from within the combustion chamber. Even with Continental and Lycoming engines we see a
significant increase in tetraethyl lead within the oil filters on engines used as training
aircraft, primarily because of student pilots who are not trained on how to properly
lean the engine during a normal cross-country flight. These aircraft are also the airplanes that require spark plug cleaning on a much more frequent basis.

Back to auto fuel for a bit. The ethanol-based fuels are our biggest concern. If you
have the option of buying non-ethanol-based fuel (pure gas), it is most always a better option over the ethanol-based fuels. In Part 2 we discussed in depth the corrosion
aspects associated with the ethanol-based fuels. The Rotax 9 series engines are approved for up to 10% ethanol and will operate reliably with this type of fuel. The trick
here, is simply to use up the fuel as soon as possible. On aircraft that operate frequently there is little downside to the use of auto fuel. It is primarily the relationship of
the potential problems created within the fuel system due to corrosion and fuel degradation that presents a hazard. Using fuel from a station that has high turnover, quality fuel, and used on an airplanes that operates at least 10 hours a week is probably
the ideal operating condition. Letting the fuel sit for weeks on end is where we start
to see the majority of problems. For aircraft that fly in the neighborhood of, less than
10 hours per month, we start to favor the use of 100LL simply because the trade-off
in potential maintenance problems related to the older auto fuel. If the airplane is going to fly, we would like to use auto fuel. If the airplanes going to sit, we would like to
use 100LL. This now brings up an alternative operating procedure. If it’s the summertime, and you have plans to fly on a very frequent basis, go ahead and use auto fuel.
As it gets closer to winter or to a time period where you know you’re not going to be
operating the aircraft, start switching over to 100LL. If you had anticipated flying and
were loaded with auto fuel, and then ended up not flying, we just recommend having
a method where you can easily get the fuel out of your airplane and put it in your other vehicles. If your airplane has sat for a period of time with an ethanol-based fuel,
we would recommend an inspection before getting back into the air. At a minimum,
pull the float bowl off the carburetors to see the internal condition. Old degraded fuel,
or corrosion would be a red flag to dig in even further. Remember, the degradation
caused by fuel not only affects the carburetor but all the rest of the fuel system. The
fuel pump, fuel
lines, fuel selector
valves, and the
fuel tanks. A degraded carburetor
float bowl is only
a symptom of a
much larger problem. For those
that are unsure of
how much flying
they might do in
the near future,
we would probably just recommend 100LL.
That leads us
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to our latest ex-

periment that we are doing at Rainbow Aviation. We have a Rans S-6 Coyote (Figure:
3) that we have modified to allow the use of 100LL in one fuel tank, and auto fuel in
the other fuel tank. This allows us to operate primarily on auto fuel during the majority
of a flight. Once we are -10 to 15 minutes from our destination, we can simply switch
to the 100LL. This leaves the aircraft sitting in a condition as though it had always run
on 100LL with none of the downsides of letting auto fuel sit inside of the fuel system.
But because we are operating for such a short period of time with the 100LL it significantly reduces the negative effects of tetraethyl lead within the engine. Although not
our primary thought process. It does allow us to mitigate the potential effects of auto
fuel that starts to degrade with time. Old auto fuel under extreme conditions may not
be up to the task. But by using 100LL for takeoff, climb, and landing, we essentially have the safety and reliability of the 100LL, and eliminate the possible problems
associated with old auto fuel. Once at altitude, where the manifold pressure is lower and the potential for detonation reduced, we can switch to the auto fuel. This can
significantly reduce the operating cost, and if at any point we suspect the auto fuel is
compromised, we can always switch back to the 100LL for safety. Having the reliability of 100LL for the takeoff and landing phase of flight along with the long-term storage
benefits struck us as a concept worth experimenting with. And let it be said, that this
is, in fact, an experiment. Often, we don’t recognize the downsides until we have put
enough time in to be confident of our hypotheses. We will continue to evaluate our
concept and publish the results.
Last but not least, we need to address the issue of Swift fuels (UL94). It is nearly
impossible for us to make any legitimate comments about Swift fuels when we have
literally no experience. Our research into what Swift fuels is doing is very positive and
we would probably be using it if we had access. For you Midwesterners, there is a lot
of options available. However, for us on the West Coast, the San Carlos airport is the
only airport from Mexico to Canada that actually supplies the UL94 fuel. And there
are only four other private operators west of Kansas that utilize the UL94.
Everyone’s availability to different types of fuel is different and along with the different mission profiles makes a one-size-fits-all approach inadequate. However, with
the different concepts and underlying theories presented in these three articles, you
should now be able to make a better-informed decision about how best to approach
your particular operating circumstances depending on fuel availability and your
unique mission profile.

