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ABSTRACT

This study aimed to obtain data for a comparative analysis of the properties of bio aviation fuel
to be developed in the future by measuring and comparing the ignition delay times of various
presently used aviation fuels. In the case of petroleum-based aviation fuel, the ignition delay time
of exo-THDCP was 4.92 ms, which was 3.42 times longer than 1.44 ms of Jet A-1 at 590 T / 55
bar. In the case of foreign bio aviation fuel, the ignition delay time of 11POSF7629 was the
longest (1.16 ms), while the ignition delay time of 10POSF6308 (1.06 ms), 12POSF7720 (1.07 ms),
and 07POSF5172 (1.05 ms) were similar.
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2. Experimental
2.1 Materials
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Table 1. Raw materials and manufacturing methods of
various aviation fuels.

Fuel Material Company Process
Jet A-1 Petroleum GS Caltex| Distillation
exo- | clopentadien Domestic Hydroienatlon
THDCP |~ yoopemadiene company N
Isomerization
HPOSE7 Coal Sasol | Fisher-Tropsch
629
10POSE6 Tallow UOP | Hydroprocessed
308
07113251:5 Syn gas Shell | Fisher-Tropsch
12P7C2)§F7 Camelina UOP | Hydroprocessed
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Fig. 1 Schematic of Combustion Research Unit(CRU).
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3. Results and Discussion
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Fig. 2 P-t Curves of various aviation fuels (590 C, 55
bar).

Table 2. Measured values of ignition delay time.

Fuel MCD [ms]
Jet A-1 1.44
exo-THDCP 4.97
11POSF7629 1.18
10POSF6308 1.06
07POSF5172 1.05
12POSF7720 1.07
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Table 3. Stepwise analysis of ignition delay time.

Fuel
Step
Jet A-1 exo-THDCP
- Both fuels are heated with the
same amount of heat (assumption).
Heating At = mCy'AT/q
of liquid
fuel |, =25 J/kg | C, = 2.28 KJ/kg
(at 150 C) (at 185 T)
AT =120 C AT =155 C
Evapora- | - Difference in ignition delay time
tion of occurs due to the latent heat.
liquid | AFf.y (@t 150 O) | A (at 185 C)
fuel | = 34 K/kg [10] | = 3082 KJ/kg [12]
- Difference in ignition delay time
Ignition occurs due to chemical ignition.
of
Ignition delay time | Ignition delay time
gaseous | gmon delay ghion - aelay
fuel at 8 bar, 1330 K at 8 bar, 1330 K
= 689 ps [11] | = 4389 ps [13]
- Heating of liquid fuel
: exo-THDCP is 1.17 times
Analysis longer than Jet A-1.
of - Evaporation of liquid fuel
ignition : exo-THDCP is 1.5 times
delay longer than Jet A-1.
time - Ignition of gaseous fuel
: exo-THDCP is 6.3 times
longer than Jet A-1.
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Fig. 3 Density of various aviation fuels.
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Fig. 4 Surface tension of various aviation fuels.

Table 4. Measured values of flash point.

Fuel Flash point [TC]
11POSF7629 40~41
10POSF6308 42~43
07POSF5172 40~41
12POSF7720 42~43
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Table 5. Derived cetane number(DCN) and chemical
properties of various bio aviation fuels.

Fuel DCN

SASOL IPK POSF 7629 311

HRJ Tallow POSF 6308 58.1

SHELL SPK POSF 5172 58.4

HR]J Camelina POSF 7720 58.9

Table 6. Carbon number distribution of bio aviation fuels.

i 2 3 4 5 6 7 8

Fig. 5 GC analysis results of bio aviation fuels
(a)11POSF7629, (b)10POSF6E308, (c)07POSF5172,
(d)12POSF7720.

Hydrocarbon distribution [%]
Type
C6~C9 | C10~C17 C17+
11POSF7629 1.2 98.8 0.0
10POSF6308 5.9 91.4 2.7
07POSF5172 2.0 98.0 0.0
12POSF7720 5.4 83.6 11.0
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