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Abstract: In this study, experiments on fuel thermal cracking were performed and chemical heat sink and
thermally cracked composition of n-octane were evaluated. In addition, based on the experimental conditions,
0-dimensional reaction calculation was carried out and comparison with experimental results was conducted. Gaseous
components of the thermally cracked n-octane under supercritical condition (temperatures of 712~935 K and pressure
of 6 MPa) were measured by a gas chromatograph. Results indicated that the main components of the cracked gas were
methane, ethylene, ethane and propane. It was found that the residence time and the fuel temperature had sizable
impacts on the conversion rate and the chemical heat sink. Compared to the 0-dimensional reaction calculation results,
the experiment result shows that the chemical heat sink for the conversion rate is smaller than the calculation. It is
thought that this was due to the fact that the molar fraction of the alkane component of the experiment value was high

and the mole fraction of the alkene component was low.
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Fig. 1 Schematic diagram of the thermal cracking experimental system.
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Table. 1 Experimental condition.

Preheat temp.  Fuel temp. Mass flow rate Pressure

(K] (K] [g/min] [MPa]
1 722 50
2 748 50
3 775 50
4 792 50
5 823 50
6 723 935 50 6.0
7 712 25
8 775 25
9 798 25
10 839 25
1 908 25
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Fig. 2 Gaseous products of reacted fuels at the residence time of
(2)0.43~0.52 s and (b)0.90~1.01 s.

18
16 L <+Residence time : 0.43~0.52 [s]
_14 L -+Residence time : 0,.90~1.01 [s]
X
'512 3
€10 +
c
.% 8 -
26
Sat
2 L
O L 1 ! 1 1 1 L
750 800 850 900 950

Fuel temperature [K]

Fig. 3 Conversion rate of n-octane as a function of fuel
temperature.
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Fig. 4 Total heat sink and sensible heat of n-octane as a function
of fuel temperature at the residence time of (a)0.43~0.52 s and
(b)0.90~01.01 s
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Fig. 5 Chemical heat sink of n-octane as a function of fuel
temperature.
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Fig. 6 Chemical heat sink of n-octane as a function of conversion

rate.
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Fig. 7 Comparison of Experimental result and OD calculation
result of Gaseous products of reacted fuels at the conversion rate
of ()11.1 % and (b)16.1 %.
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