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• Introduced in 1991
• Nationwide distribution 1993
• Recognized by Lycoming 1995 (SI 1070)
• Flown > 1 million flight hours
• Available at > 70 airports
• used by ~ 1000 aircraft 
• excellent technical history
• approved by piston engine 

manufacturers covering > 90 % of the 
entire world piston aircraft fleet.

• produced by Hjelmco Oil in Sweden









• produces its own AVGAS (also 100 LL)

• own storage & distr. system 
• own airport fuel installations
• could use existing AVGAS 80 

fuel tanks for AVGAS 91/96 UL
• Swedish CAA support
• dedication – not profitability



If the unleaded AVGAS is a 
traditional AVGAS (D910) and 

as such approved by the 
engine manufacturer no extra 
approval is required from the 

air-frame type certificate holder 
or for orphaned aircraft.













1 st generation launched 1981   80/87

2 nd generation launched 1991  91/96

3 rd generation in progress BUT
may not be necessary.



American AVGAS standard
ASTM D910

is the aviation gasoline standard 
to which Lycoming and 

Continental aircraft engines 
among others are type-

certificated to.



American AVGAS standard
ASTM D910-81

”If mutually agreed upon between the purchaser 
and the supplier, Grade 80 may be required to 
be free of tetraethyl lead. In such case, the fuel 

shall not contain any dye and the color as 
determined in accordance with ASTM Method D 

156, Test for Saybolt color of Petroleum 
Products (Saybolt Chromo meter Method) shall 

not be darker than + 20”



American AVGAS standard
ASTM D910 today = leaded standard

Regarding lead the standard does 
only stipulate a maximum amount.

No minimum amount of lead is stated
Thus: “Unleaded” AVGAS fits the   

AVGAS standard with trace amounts
of lead (< 0,013 gr Pb/liter)



Unleaded AVGAS 80
Used in Sweden between 1981-1991
Nationwide distribution and use
More than 50 airports involved
More than 400 aircraft
Used by the Royal Swedish Air Force



UNLEADED AVGAS 80
ADVANTAGES

No lead in the exhaust
No lead in the engine
Minimized valve problems
Improved TBO
Environmentally sound.



UNLEADED AVGAS 80
DISADVANTAGES

PILOTS TEND TO  
RUN ENGINES RICH



UNLEADED AVGAS 80
PROBLEMS
SOME OLD ENGINES NEED LEAD 
DURING BREAK-IN

SOLUTION
USE AVGAS 100 LL DURING BREAK-IN



UNLEADED AVGAS 80
Produced in 

Czechoslovakia 1981-1985
East-Germany (DDR) 1985-1992

for  Hjelmco Oil
meeting US standard ASTM D910



UNLEADED AVGAS 91/96
Introduced spring 1991

Flight tested by the
Royal Institute of

Technology in Stocholm



UNLEADED AVGAS 91/96
Produced in Finland 1991-1998
Currently produced in Sweden



UNLEADED AVGAS 91/96
Swedish CAA operational 

conclusions 1999 (after 8 years)
Reproduced from ”Alternative 
Aviation Gasoline seminar in 

Brussels” sponsored by the FAA
year 2000 



Changing from LL to UL 
AVGAS may create exhaust 

valve wear if not performed in 
a controlled way

•Performance degrades in a 
controlled way and normally slowly.
•Still no improbable condition has 
been recorded so far §23.1309 b



Dormant failures may be visible when 
changing from LL to UL AVGAS, 
due to decreased cooling margin, 

for example 
• Inefficient cooling of engine and oil systems

a) Bad engineering
b) Poor maintenance

• One or two piece primary and main venturi, 
one piece venturi in some cases produce 
weak mixture.



Dormant failures may be visible when 
changing from LL to UL AVGAS 

due to decreased cooling margin, 
for example

• Low fuel level in carburettor
• Deficiency in heat transfer between valve 

guide and cylinder head
• Mismatched exhaust systems
• Poor quality of PMA spare-parts.



Dormant failures may be visible when 
changing from LL to UL AVGAS 

due to decreased cooling margin, 
for example

• Engine manufacturers do not want to 
recommend designated oils or additives for use 
together with UL AVGAS, but for one exception! 
(the only factor known so far introduced by 
91/96 UL itself)

• Fuel systems may give incorrect fuel level due 
to slightly changed density of 91/96 UL



AVGAS 91/96 UL had been used
• for more than 8 years
• and had created less than 10 technical 

events during this period of time
• 7 engine events in 384000 EH(FH), 

reliability 1,82x10E-5
• and had created less problems than 

100 LL when it was introduced in the 
seventies. 



HJELMCO AVGAS 91/96 UL can be used 
if:

• Minimum certified engine grade 
AVGAS is 91/96 or lower

• Engine including installation and 
cooling is healthy

• High quality engine oil recommended 
for operation with UL fuel

• Oil additive is used

SAFE OPERATION



Basically all aircraft engines up to 180 hp
and between 230-260 hp. (see type-certificate)

Twin engine aircraft:
Twin-Comanche, Aztec, Cougar, Seminole
Single engine aircraft:
Piper Cherokee, Warrior, Archer,
Cherokee six, Robin 100, Rockwell 114,
Cessna 150, 172, 182 (exceptions exist)
Socata Trinidad, Tobago etc.



YEAR 2011
Existing, certified unleaded 
AVGAS 91/96 UL (91/98 UL)
Extensive > 20 years flight-

experience
Recognized by Lycoming in 1995



Pure hydrocarbon fuel
Made from current

low-cost, environmentally sound
aviation gasoline components.

NO
ETHANOL, MTBE, ETBE, TAME, 
SYNTHETIC COMPOUNDS etc.



Classify aviation 
fuel-products
based on their

environmental qualities
=

statistical number for unleaded 
AVGAS



With  an environmental
classification of aviation fuels

allow tax-breaks
for environmentally 

better products



With classification and tax-break
in hand

Regulators must take responsibility 
and propose

system that will create 
an European market



• operates on unleaded 
AVGAS 91/96 UL

• overall noise reduced by > 65 %
• reduced fuel consumption 7- 8 %
• maintains 75% power at 11000 feet
• no performance degradation



The friendly Piper Warrior II 
on unleaded AVGAS Hjelmco 

91/96 UL since 1991
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