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ABSTRACT 

Shock tube autoignition studies have been carried out for conventional petroleum-

dervied commercial and US military jet fuels (Jet-A and JP-8), alternative Fischer-

Tropsch synthetic jet fuels (S-8, Sasol IPK, and Shell FT), jet fuel surrogate mixtures 

designed to emulate the combustion properties of complex jet fuels with a limited 

number of components (two to four components), and pure jet fuel components of 

interest (2-methylhelptane, n-octane, and n-propylbenzene). Studies were carried out in a 

heated high-pressure shock tube at Rensselaer Polytechnic Institute. Measurements were 

made at a wide range of conditions relevant to combustion in aero-propulsion devices: 

temperatures from 630 to 1380 K, pressures from 7 to 39 atm, and for fuel/air mixtures 

at equivalence ratios from 0.25 to 1.5. Ignition delay times were determined in reflected-

shock-heated gaseous fuel/air mixtures by monitoring pressure and light emission from 

electronically-excited OH radicals around 306 nm. Measured ignition delay times 

provide: 1) a database of quantitative kinetic targets for the evaluation and development 

of kinetic models for fuel oxidation and ignition; 2) a comparison of the reactivity, 

through ignition delay, for compositionally diverse conventional and alternative jet fuels, 

all of which are certified for military or commercial use; 3) insights into the structure-

reactivity relationships for pure fuel components and quantitative tests for modeling 

predictions of the influence of these structural differences; and 4) assessment of 

methodologies for the selection of surrogate mixtures to emulate combustion properties 

of real fuels. This research greatly expands the limited database of kinetic knowledge for 

real jet fuels at conditions relevant to gas turbine operation by providing autoignition 

characterization at the widest range of conditions and for the widest range of fuels 

studied to date. Here the first direct experimental comparison of the autoignition 

properties of surrogate mixtures and real jet fuels are made, to the author’s knowledge. 

Finally, important autoignition results are provided, with interpretation of the 

consequential kinetic pathways, for 2-methylheptane and n-propylbenzene, compounds 

with organic structures of significant relevance to liquid transportation fuels and 

compounds for which no previous shock tube data existed, to the author’s knowledge, 

prior to this work. 

 


