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Abstract : In this study, the ignition characteristics of petroleum-based aviation fuel (Jet A-1), bio aviation fuel (Bio-6308), and
blended aviation fuel (50:50, v:v) were analyzed in accordance with change of temperature and pressure. The ignition delay time
of each aviation fuel was measured by combustion research unit (CRU) and the compositions of the fuels were analyzed by
GC/MS and GC/FID for qualitative and quantitative results. From the results, it was confirmed that the ignition delay times of all
aviation fuels were shortened with increasing temperature and pressure. In particular, the effect of temperature was larger than the
effect of pressure. Also, the ignition delay time of Jet A-1 was the longest at all measurement conditions, and it was judged that
this result is because of the structurally stable characteristics of the benzyl radical generated during the oxidation reaction of the
aromatic compound (about 22.48%) in Jet A-1. Also, it was confirmed that Jet A-1 had no section where the degree of shortening
of ignition delay time was decreased by increasing temperature, which was because the benzyl radical inhibits the response that
can affect the negative temperature coefficient (NTC). The ignition characteristics of blended aviation fuel (50:50, v:v) showed a
similar tendency to those of Jet A-1, rather than to those of Bio-6308, so that the blended aviation fuel (50:50, v:v) can be applied
to the existing system without any change.
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Figure 1. Plan for greenhouse gas reduction in aviation industry [4].

Table 1. Source of feedstocks

soybeans, rapeseed, safflower, rice bran oil,

Edible oils barley, sesame, groundnut, coconut, palm

salmon oil, cotton seed, tobacco seed, rubber seed,

Non-edible oils .
camelina, coffee ground, neem

Animal fats pork lard, beef tallow, poultry fat, fish oil

bacteria, algae, microalgae, terpenes, poplar,

Other sources . -
latexes, waste cooking oil
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Figure 2. Schematic of CRU.
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of specific time, (b) Example of result.
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Figure 4. Ignition delay times of Jet A-1 (a) T-ID curve, (b) P-ID
curve.
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Figure 5. Ignition delay times of Bio-6308 (a) T-ID curve, (b) P-ID
curve.
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Table 3. Results of GC/MS analysis

temp. [K] components of fuels [area%]
700 [17.95[15.99/13.22]12.89|11.30| 9.33 [14.56|12.76|10.80 p——— .
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Figure 6. Ignition delay times of Jet A-1 + Bio-6308(50:50, v:v) (2)
T-1D curve, (b) P-ID curve.
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Table 4. Results of GC/FID analysis

Weight% of paraftins
Cr-GCy Cio-Cn Ci3-Cis Cis-Cis
n- iso- | n- iso- | n- iso- | n- iso-

Jet A-1 | 5.46 [10.37]14.31]40.85| 4.80 |20.81| 0.35 | 2.67

Bio-6308| 3.39 [13.90| 3.75 |31.91| 3.02 |28.63| 0.80 |14.37
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