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In this work, the reasons for the reduction in soot particles when using SAF’s with different mixture 
proportions (30%, 50% and 100% HEFA-SPK) are explained based on a measurement campaign carried out 
on a helicopter engine (Allison 250-C20B) in summer 2023. The gaseous and particulate matter emissions 
were analyzed at different load levels of the engine.  The change of the load level is linked to changes in 
gaseous and particulate matter (PM) emissions. The emission indices (EI’s) for the gas phase are reduced 
at higher loading points during higher combustion chamber efficiency due to better fuel atomization and 
higher temperatures. The difference in the gaseous EI’s between the fuel-SAF mixing ratios used are 
negligible for all regulated gaseous compounds (CO, UHC, NOx) and were compared to previous studies 
[1]. 

But there is a clear change of the number, mass, properties and formation behaviour of the soot particles 
using different fuel-SAF mixing ratios. The non-volatile particulate matter (nvPM) number concentration 
was reduced by up to 80% using 100% SAF compared to standard Jet A-1. Due to the change of the particle 
diameter, the particle mass reduced up to 40%. Using (low aromatic) synthetic fuel shifts the mode of the 
particle number size distribution (PNSD) by 50% in diameter (e.g. geometric mean diameter mode for 
Take-Off for PNSD using 100% SAF: 30nm; compared to Take-Off using Jet A-1: 60nm). 

This behaviour can be explained primarily due to the composition of the HEFA fuels. For a detailed 
comparison of the soot particles the number concentration (CPC), size distribution(SMPS+DMS), mass 
(gravimetry) and appearance (SEM) were determined. 
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