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Abstract : In this study, the ignition characteristics of bio jet fuel (Bio-7629, Bio-5172) produced by F-T process and
petroleum-based jet fuel (Jet A-1) were compared and analyzed. The ignition delay time of each fuel was measured by means of
a combustion research unit (CRU) and the results were explained through an analysis of the properties and composition of the
fuel. The ignition delay time of Bio-5172 was the shortest while that of Jet A-1 was the longest because Jet A-1 had the highest
surface tension and Bio-5172 had the lowest viscosity in terms of fuel properties that could affect the physical ignition delay
time. As a result of the analysis of the constituents’ type and ratio, 22.8% aromatic compounds in Jet A-1 could generate benzyl
radical, which had low reactivity during the oxidation reaction, affecting the increase of ignition delay time. Both Bio-7629 and
Bio-5172 were composed of paraffin only, with the ratio of n-/iso- being 0.06 and 0.80, respectively. The lower the degree of
branching is in paraffin, the faster the isomerization of peroxy radical is produced during oxidation, which could determine the
propagation rate of the ignition. Therefore, Bio-5172, composed of more n-paraffin, possesses shorter ignition delay time
compared with Bio-7629.
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Figure 1. Overall F-T process scheme [4].
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Figure 3. P-t curve obtained by using CRU (a) Definition of specific time, (b) Example of results.
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Table 1. MCD of various fuels
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Table 2. Kinematic viscosities of various fuels

Fuel MCD [ms] Kinematic viscosity [cSt]
Jet A-1 1.44 Temp. [C] Jet A-1 Bio-7629 Bio-5172
Bio-7629 1.18 -30 4.88 4.76 3.28
Bio-5172 1.05 -20 3.61 3.64 2.68
-10 2.84 2.93 2.26
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Figure 4. Surface tensions of various fuels.
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Figure 6. Intensity peaks of various fuels by GC/MS analysis.

B4 49g Bz 7 dRg T S SR vl
22 sfstA JLxof uwel BEF5ho] Table 30 A 5H¥OoH,

SEICLISCIOS

Figure 8. Various resonance structures of benzyl radical [20].

Table 3. Results of GC/MS analysis
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propagation [19].
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Figure 9. BDE of C; compounds (a) n-heptane(paraffin), (b) toluene(aromatics) [23].

Table 4. Results of GC/FID analysis

Paraffins in fuels [wt%]

C7-GCy Cio-Cp2 Ci3-Css Cis-Cis
n- iso- n- iso- n- iso- n- iso-
Jet A-1 5.46 10.37 14.31 40.85 4.30 20.81 0.35 2.67
Bio-7629 1.59 14.51 3.56 72.58 0.18 7.04 0.05 0.16
Bio-5172 19.78 6.69 24.47 48.34 0.02 0.28 0.01 0.12
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