
START

First Tier – Specification properties

This tier requires measurement of the current jet fuel specification 
properties. If there is a ‘negative impact’ on specification properties the 
fuel will progress no further. This specification relates to Engine and 
airframe safety, performance and durability. Link to jet fuel specification

Positive/No Effect

Second Tier – Fit-for-purpose

FFP testing addresses fuel properties that are not listed in the
specification but are important for OEM’s in the design and performance

of gas turbine engines’. The properties are not part of the jet fuel
specification due to being relatively constant for all petroleum derived
kerosene fuels. However, these properties may not be consistent with

new fuels derived from alternative sources.

Chemistry

Hydrocarbon chemistry
Trace materials

Bulk Physical and Performance Properties 

Boiling point
True vapour pressure/temperature 
Thermal stability break point
Lubricity
Response to lubricity enhancer 
Viscosity vs. Temperature
Heat specific vs temperature
Density vs temperature
Surface tension vs temperature 
Bulk modulus vs temperature
Thermalconductivity vs temperature 
Watersolubility vs temperature
Air solubility

ElectricalProperties

Dielectric constant vs density
Electrical conductivity and response to static dissipater 

Ground and Handling safety

Effect on clay filtration
Filtration
Storage stability 
Toxicity
Flammability limits
Autoignition temperature
Hotsurface ignition temperature 

Compatibility 

Withother approved additives
Engine and airframe seals, coating and metallic 
Material Link for extra information

Positive/No Effect Negative Effect

Acceptable Unacceptable

Component test required?

YES

NO

Third Tier – Component Rig Testing

Component testing then asked for by OEMs carried out. Component and
engine tests may or may not be required depending on results from the

Specification Tests the FFP tests and at the evaluation of the OEM team

Acceptable

OEM review of Preliminary 
Research Report to decide work at engine 

and component level

Acceptable

Unacceptable

Fourth Tier – Engine/APU testing (Auxiliary Power Unit Testing)

Turbine hot sections 

Oxidative or corrosive attack on turbine blade metallurgy and
coatings

Fuel system

APU Cold filter
Fuel control
Fuel pump
Fuel nozzle 

Combustor rig tests

Lean blow out 
Cold starting (sea level to 10,000) 
Aerial restarting
Turbine and inlet-temperature distribution
Combustor efficiency
Flow path carboning
Emissions
Auxiliary power unit altitude start

Acceptable Unacceptable

Final Research Report (RR) sent to OEMs

Once all testing is completed data is compiled into a RR. The final RR 
resubmitted to the OEMs after testing and addressing all comments from 
preliminary RR.
(there may be several interim stages)                 

What should be in my research report?

Acceptable Unacceptable

OEM Agreement of feedback time frame beginning.

OEM and FAA reviews
40 day time frame begins in which OEM's review the RR. After FAA

review, comments are issued back to ASTM.

Acceptable

Have all OEM concerns 
been addressed?

YES

NO

ASTM Review and ballot 
Collectively OEMs determine from final report whether the fuel is 

ready for final ballots.

Acceptable Unacceptable

Approved / Rejected with technical justification If accepted,new jet fuel 
will be listed in ASTMD7566 If rejected,Re-evaluation will be required 
More Information

Unacceptable

Acceptable

Understanding the ASTM D4054 process: a step-
by-step guide to jet fuel approval
The ASTM D4054 flowchart has been created by KTN and Sustainable Aviation to
support new fuel producers navigate the complexities of approving new aviation
fuel. The chart takes the user through the four main tiers from fuel specification
and fit-for-purpose properties to engine testing*. If you require further support in
navigating the approval process contact Michelle Carter, KTN.

*Users must be aware that the flowchart does not necessarily include all
testing. D4054 Standard practice has a certain amount of flexibility and
for that reason following the structure cannot alone guarantee approval
and instead stands to reflect current expectations based on past industry
experience. Equally what is not shown within this diagram is the
continued interchange between OEM and producer throughout the
stages, approval may not be granted by OEMs until all supplementary
requirements are achieved.

https://ktn-uk.co.uk/
https://ktn-uk.co.uk/people/michelle-carter

	SafText: As the fuel producer you should be prepared to present specification test results along with the proposed specification criteria and results for the neat synthetic blending component to the OEM team. It should also be noted, a high level description of the new fuel process should be included.
	Button14: 
	TextFloat2: Fuel Volumes

Samples of both the neat synthetic blending component and the blended jet fuel will be required for evaluation. Most of the testing except for compositional and trace materials analyses are performed with the blended jet fuel. 

Fuel volumes required are up to 10 gallons (38 liters) for the Specification Tests; 10 to 100 gallons for the FFP tests; 250 to 10,000 gallons (950 to 38,000 liters) for the Component and Rig Tests; and up to 225,000 gallons (852,000 liters) for the engine test. It must be noted these are rough estimates. This is because the extent of required FFP tests is dependent upon the fuel chemistry and results of the Specification tests. Actual quantities could be higher or lower.

	Button15: 
	Map34: 
	TextFloat3: What is a research report?

An ASTM research report is the process used to submit the data used for gaining final approval for the new fuel to the ASTM membership. This research report is reviewed by engine and airplane OEMs, airworthiness organizations, and international fuel specification standards groups. Involvement in these organisations is vital as it gives you, the fuel producer access to key authorities in jet fuel and subsequently access to pivotal developments of new fuels.

	Button16: 
	TextFloat4: What is a component test?

Typical component tests asked for by the engine OEMs include an atomizer cold spray test, an ignition test comprised of cold starts and altitude relight, a combustion rig test to measure lean blow-out, and emissions; a thermal stability fuel system simulator test, and an Auxiliary Power Unit (APU) cold start test.

	Button17: 
	TextFloat5: What should be in my research report?

The research report should include a detailed description of how the process is going to be controlled such that the fuel that was tested and approved represents the fuel that will be produced at commercial volumes. 
Additionally, the research report should determine if the new fuel fits in an existing ASTM D7566 annex or if a new annex needs to be created.
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	TextFloat555: ASTM Ballot

Once the OEMs and the FAA approve the research report, it is balloted by the ASTM membership for comment and approval (this process is displayed within the ASTM Review and ballot section of the Flowchart). If the research report passes ballot, then an annex that specifies controls for the new fuel should be developed and balloted for incorporation into ASTM D7566. These steps may be conducted concurrently if the research report and proposed specification annex have been developed and reviewed in a concurrent manner.
 
The ASTM balloting process allows a diverse group of stakeholders from other areas of the fuel and petroleum community to review the data. Consequently, the balloting process may reveal the need for additional data to be added to the research report, or for additional controls to be added to the proposed specification annex.
	Button20: 
	TextFloat555D: Once blended with conventional fuel and tested to show compliance with the required ASTM standard, synthetic fuel batches are then re-certified as ASTM D1655 Jet A/A-1 and delivered to aircraft under this specification.  This is permitted on the basis that such fuels are technically equivalent to conventionally produced fuel. For aerospace engines that are certified to run on fuels which meet D1655 JetA/A-1 standard (or equivalent),  alternative fuels which meet D7566 are permitted on the basis that they meet or exceed all the requirements for D1655.  In addition, this means those fuels are considered "drop-in" and suitable for use in aerospace engines, without any modification to the engines or need for any operational limitations

However, it is important to note that even if a fuel or additive passes the ASTM ballot, it doesn't mean it is automatically approved for use on an aircraft.  The Engine, APU and Airframe OEM must also permit the fuel/additive for that particular aircraft and list the fuel/additive in their documentation (AMM, AFM, CML etc) only then can it be used.
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