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Approved for 48 engine types and 100+ airframes
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Auto Fuel STC Specifications

Installation of an Auto Fuel STC on a low compression 80/87 octane engine is a simple procedure. No major
modifications are needed on this type of engine. We provide you with the paperwork and placards required by the
FAA to make it all legal. An IA mechanic must "install" the STC by adding the new fuel placards and an engine
placard. He then fills out a log book entry and form 337. The whole process takes approximately 30 minutes. No
additional modification is required on this type of engine.

The same holds true generally for the higher compression Lycoming 0-360 and 0-320 engines depending upon the
airframe in which they are installed. Generally speaking when these engines are mounted in an airframe equipped
with a gravity feed fuel system (no fuel pumps), installation of the STCs consists only of paperwork and placards,
with no modifications made. Some people then reason why buy an STC if it's only paperwork and placards. Installing
the STC makes it possible for you to use an octane different than what was called for on the original Type Certificate
while remaining in compliance with FAA regulations. Insurance companies expect you to be in compliance with the
FARs, and we are able to contact you if we become aware of any changes in the fuel which could effect your
airplane. Using auto fuel without an STC puts one in violation of FARs: Part 43, App. A (2) (vi), 43.3 (a), 43.12.

In some airframes equipped with suction lift fuel systems (pump fed systems), different electric fuel pumps may need
to be installed to insure adequate fuel flow, and/or the fuel pump locations must be moved. The STC for the PA-28-
160, -161, -180, -181 requires the removal of the factory installed electric pump. This pump is replaced with two
completely different pumps and a revised fuel system forward of the firewall. Installation on this airplane takes
between four and six hours, approximately double that on 24 volt PA-28's.

Click here for more info on the Piper PA-28, -160 thru -181

A note regarding Lycoming Engines: There are STCs available for increasing 150hp 0-320s to 160hp. Not all of
them provide a new data plate when the engine is overhauled and the compression and power are increased.
Therefore, it is possible for a 160 hp 0-320 engine to have a model number indicating 150 hp. When ordering a 150
hp 0-320 STC, make certain (by thoroughly examining the engine logbooks) that the horsepower is, indeed, 150 and
not 160. The 160 hp 0-320 auto fuel STC requires 91 AKI minimum. The Lycoming 0-320 H2AD engine has not been
detonation tested and is, therefore, not approved. Our recommendation for anyone owning one of these engines is to
run it out and replace it with any of the other 160 hp 0-320 engines. We will then be able to provide an auto fuel STC.

Octane

The low compression Auto Fuel STCs approve the use of 87 and 88 Anti-Knock Index (AKI) automotive fuel, regular
or unleaded. These are minimum numbers, so you can also use premium fuel. High compression STCs require the
use of 91 AKI (minimum) premium unleaded or leaded automotive fuel.

Installing the Auto Fuel STC does not restrict you to using only auto fuel. Avgas can still be used, and it can be
mixed with auto fuel if you wish. Without the STC, you are limited to only avgas.

The use of gasoline containing alcohol must be avoided because it can cause corrosion in the engine, damage the
aircraft fuel system, decrease range, and increase the tendency toward vapor lock.

We recommend that you purchase fuel only from major manufacturers. The quality of fuel from any of the major
manufacturers is generally superior to that found at less expensive outlets. By using fuel from a major manufacturer
you are more likely to obtain fresh fuel as opposed to fuel which was intended for use the previous season. It is
important that the fuel be fresh because of the Reid Vapor Pressure (RVP). Auto fuel has a RVP of between 7 and
9.3 in summer. The specs allow it to go as high as 15 in winter though it seldom does in practice. The exact change
to the RVP varies from one part of the country to another. Some states have limited maximum RVPs to reduce air
pollution, so, historically, RVPs have been moving toward lower numbers. Vapor lock is not a common occurrence,
but it can develop during hot temperatures if the airplane has been serviced with winter blend fuel (high RVP) or with
alcohol based fuel. Fuel volatility also affects carb ice. Carb ice can occur more quickly on higher volatility fuel.
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LIMITATIONS

There is only one limitation: the FAA
does not allow the use of mogas while
carrying paying passengers under Part
135. No other country has imposed
similar restrictions. This is dealt with in
the Op specs, and not defined on the
STC itself.

CERTIFICATION

All of our engine STC approvals are
based on 150 hour ground endurance
runs. A total of 105 hours is conducted
at rated sea level power (full throttle -
100% power) with the remaining 45
hours conducted at various throttle
settings from 60 to 85 percent.

Extensive detonation testing is
conducted prior to the endurance
testing to establish the engine's ability
to function without damage and to
develop rated power.

Airframes are tested against vapor lock
by conducting flight tests to a minimum
of 12,500 feet. The first series of tests
is conducted on high volatility winter
blend fuel which is heated in the wing
to 85 degrees before takeoff and climb.
The second is conducted on winter
blend fuel heated to 110 degrees prior
to takeoff and climb. Any loss of power
or excessive fuel pressure loss during
these tests results in a failure of the
test. Extensive fuel flow tests are also
conducted on airframe fuel systems to
insure adequate fuel flow.



Lead
Lead content in grams of lead per gallon:

e 100LL=2
* 80/87 =05
e Regular Auto Fuel = 0.1

¢ Unleaded (Premium or Regular) = .001

Until January 1986, regular auto fuel contained a maximum of 1 gram of lead per gallon. It now contains a maximum
of 0.1 of a gram per gallon. No minimums were established under the new lead content regulations, so it is possible
to obtain regular with the same lead content as unleaded (.001 of a gram per gallon).

During break-in following an overhaul or replacement of a cylinder, you should use 100LL for 25 hours in order to
supply lead during the break-in process. A mixture of 75% unleaded and 25% 100LL yields a lead content equivalent
to 80/87 octane avgas (0.5 gram per gallon). Radial and Franklin engines should use this mixture at all times if
possible because they are dependent on lead to prevent valve seat recession.

Burning an occasional tank of 100LL should not be necessary if the valve's guides and seats were constructed in
accordance with the latest specifications. In view of the fact that 100LL is eventually slated to be replaced with an
unleaded fuel, anyone facing an engine overhaul would be well advised to seek out hardened, newer spec parts.
These parts are not available for radial engines as far as we know. However, most horizontally opposed engines can
be rebuilt with hardened parts if you seek them out.

People have argued for years as to whether or not lead is necessary. It has always been added to gasoline for the
purpose of raising octane. After WWII it became apparent that engines were going beyond the normal TBO. This was
attributed to lead acting as a cushion between the valve and seat. While most engines can run satisfactorily on
unleaded, our aircraft engines need lead at least during the break in process unless new spec hardened parts have
been installed.

ASTM D-439/D-4814/EN228

Auto fuel STCs were developed using fuel blended to ASTM specification D-439. D-439 has now been superseded
by D-4814. The difference between the two specs is in the test methods outlined. D-4814 added test methods to be
used at the refinery for oxygenates but does not require the addition of oxygenates. Studies have been done in
Europe that show EN228 to be virtually the same as D-4814. Hence most European governments accept the STCs.

Environmental regulations sometimes require the addition of oxygenates to gasoline. Reformulated gasoline (RFG)
contains oxygenates. Although there are other differences between RFG and standard gasoline, the percentage of
oxygenates are what we, as pilots, need to be primarily concerned about.

The most widely used oxygenate today is ethanol. Ethanol cannot be legally or safely used with the STCs. Fuel
containing MTBE or ETBE is acceptable and approved. Fuel blended to D-439 or D-4814 without alcohol is
acceptable and legal for use with the STCs. If your state does not require compliance to these specs, it does not
necessarily mean that your fuel does not comply. Since most states require compliance with these specs, it would
not be cost effective for the oil companies to lower their standards in those few states not requiring compliance.
Generally, any fuel produced by a major manufacturer is blended to D-4814 or, in countries outside the US, to D-
4814 or EN228.

Fuel in countries such as the Philippines and Sri Lanka meet D-4814. One can expect most of the fuel produced on
the planet to meet this specification even if it is produced in a country (or state) not requiring compliance specifically
with D-4814. There really is no need to require it; selling off spec fuel would not be cost effective for those who are
refining and distributing it.

The following states require compliance with D-4814 in whole or in part or require critical specifications
values per ASTM D-4814: Alabama, Arizona, Arkansas, California, Colorado, Connecticut, Delaware, Florida,
Georgia, Hawaii, Idaho, lllinois, Indiana, lowa, Kansas, Louisiana, Maryland, Minnesota, Mississippi, Montana,
Nevada, New Mexico, North Carolina, North Dakota, Oklahoma, Rhode Island, South Carolina, South Dakota,
Tennessee, Utah, Virginia, Wisconsin, and Wyoming.

Only eight states require compliance with the aviation fuel spec D-910. There is no federal requirement for aviation
fuel to meet the spec. Therefore control of auto fuel is tighter than it is for avgas.
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Ethanol Fuel Testing

Run the ethanol test on all the gas you buy.
DO NOT burn fuel with ethanol in your airplane. Revert to 100LL if ethanol free gasoline cannot be found.

o Ethanol fuels can damage the rubber and aluminum components of your aircraft fuel system.
« Ethanol increases the volatility of fuel.

« Ethanol can absorb significant amounts of water in flight.

« Ethanol may vent off at altitude, reducing both range and octane.

« Ethanol has fewer BTUs than conventional gasoline, which further reduces range.

Ethanol has an affinity for water and can pull moisture from inlet air on humid days to such an extent that the engine
may malfunction. Allowing gasoline with ethanol to remain in the airplane for extended periods of time has resulted in
the need to replace carburetors, hoses, and gaskets. It has also been reported to clean the interior of fuel tanks,
leaving the accumulated sludge in the screen. If you cannot find gasoline that you are certain is ethanol free, you
must revert to using avgas.

Not all gasoline service station pumps label ethanol content. The ethanol industry considers pump labeling to be
discriminatory and lobbied successfully for elimination of Federal pump labeling laws in regards to ethanol content.
Today's pumps are labeled as to ethanol content only if state law requires it.

It has become increasingly difficult for many pilots in the US to obtain ethanol free gasoline.In some areas of
the country, it is impossible to find. This is primarily due to Federal requirements and EPA regulations which require
ever increasing quantities of ethanol to be blended into the nation's gasoline supply. Oil companies are required to
add ethanol or they face hefty fines. Most of them today however are happy to use it because it allows them to

manufacture an inferior product (sub-octane gasoline) and then to sell it for the same amount of money after
blending in ethanol to make up the octane deficit.

You must be vigilant when purchasing fuel to make certain that it is conventional, non ethanol gasoline. Be certain,
before ordering an STC, that you are able to purchase conventional, non-ethanol gasoline of the proper Anti-Knock
Index or AKI.

Be aware that sub-octane gasoline (gasoline intended for the addition of ethanol) is being distributed to terminals in
the US. Never use gasoline with an octane rating less than the minimum proscribed on your Auto Fuel STC.
The old maxim is: “You may always go up in octane but not down.” Failing to observe this one simple rule can lead to
catastrophic engine failure due to detonation.

View more information on why ethanol is not suited for use in general aviation airplanes.
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HOW TO TEST FUEL
FOR ETHANOL

To determine if ethanol is in the gas:

« On a test tube or olive bottle six or
seven inches long, make a
permanent line about two inches
from the bottom.

« Fill with water to this line, then fill
the tube to the top with gasoline.

o Cover the tube, agitate it, and let it
stand.

The ethanol and water will mix and
separate out together. If the water level
appears to have increased, the fuel
contains ethanol and should not be
used. Ethanol percentages of less than
5% can sometimes give a reading
below the line. Therefore, any deviation
in the water line indicates the presence
of ethanol and should serve as a basis
for rejecting the fuel.

Get a reusable tester for only ]
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Approved for 48 engine types and 100+ airframes

Order online. Approved Engines & Airframes STC Specs
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Fuel Testing ‘ News

Valve Seat Recession Other Articles:

Throughout the debate on eliminating leaded fuel, the focus has always been on what lead does for octane which is Swift UL94 and UND

clear cut and well established. However, lead has also been found to protect valves and seats against valve seat
recession. Some people deny that there is any benefit to using lead other than its ability to enhance octane, but this
is not the case. Particularly in older designs, the small Continentals, Franklins, and in all radial engines, lead is
necessary to prevent valve seat recession. Without it they may last as little as 30 hours. So while most of us are Anti-Detonant Injection
thinking about replacing octane, someone needs to be thinking about preventing valve seat recession unless we are

ready to retire a large number of airplanes when 100LL is eliminated.

Tips to Ground an Aircraft While
Refueling

Please contact us if you have any questions
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Todd Petersen Name: | | How can I help you?
. Wondering if your airplane is approved?
Email: | Check FAQs before sending_your inquiry.
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What about a fuel additive to replace lead?

There are no fuel additives which will protect valves and seats in the same way that lead does. Studies done in 1988 by the EPA showed
virtually all of the additives tested to be worthless. Others have hit the market since then, but we have not seen any data which supports
the claims made by those who market these additives.



Will valves tolerate a diet of 100% unleaded fuel?

Following the lead phase out rules imposed since the 1980’s it is no longer possible to obtain leaded automotive gasoline in the United
States. 100LL is now the only source of lead that remains available. There are no additives available that contain lead.

When you overhaul your engine use 100LL aviation gasoline until the warranty expires. If there is no warranty, use 100LL for the first 30
hours to insure adequate lead during the break-in period.

Radials, Franklins, and Continental engines from the A-65 thru the 0-300 should have lead provided constantly. A mixture of 30% 100LL
and 70% unleaded gasoline yields a lead content equivalent to leaded 80/87 octane aviation gasoline. This is enough lead to protect
valve seats but not enough to foul the plugs.

If a Lycoming engine has been overhauled with factory parts since 2000, then it should have hardened parts requiring no lead.

It is critical as these engines are overhauled that the cylinder assemblies be replaced with parts coming straight from the manufacturer
specifically made to tolerate unleaded avgas. As far as the engine is concerned, whether the fuel is mogas or avgas doesn't make any
difference. If it's unleaded, it's unleaded, regardless of the name on the pump. Inquiries need to be made directly to Lycoming and
Continental for parts compatible with a steady diet of 100% unleaded fuel.



Will radial engines tolerate 100% unleaded fuel?

Perhaps, but their TBO may be significantly reduced from what we have become accustomed. Our standard recommendation for any
radial is to burn a mixture of 75% unleaded mogas and 25% 100LL. This gives a lead content roughly equal to leaded 80/87 octane
avgas. Any more than this is overkill. We are not aware of a source of hardened valves, guides, and seats for radial engines.
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