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Abstract: In order to solve the problem that spend too much time and work to measure experimental data
and calculate optimal functions in traditional surrogate fuel methods, a three—component surrogate for emulating
the physical characteristics of RP—3 aviation kerosene has been developed by the methodology of directly match-
ing the molecular structure and functional groups. The components of n—dodecane, 2,5-dimethylhexane and tolu-
ene were chosen to provide comparable molecular sizes and the representative functional groups, CH,, CH,,
CH and phenyl of the target fuels. Several important physical properties including density, specific heat capacity,
viscosity and thermal—-conductivity of present surrogate fuel were validated under different temperature and pres-
sures covering sub— and supercritical conditions. The present surrogate fuel model was also used in the numerical
simulations of a tube flow, which mimic the process of regenerative cooling. The effectiveness and practicability
of the present surrogate fuel were also validated by the comparisons between the simulation and experiment re-

sults.
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Table 1 Contents of the aviation kerosene and its surrogate

fuels
Fuel CH, CH, CH Phenyl
n—dodecane 2 10 0 0
2,5 dimethylhexane 4 2 2 0
Toluene 1 0 0 1
RP-3 2.45 6.49 0.64 0.14
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Table 2 Matching results of the surrogate fuels (Mole

percent)
Type Surrogate fuel RP-3
n—dodecane 54.3
Component/(mol% ) 2,5 dimethylhexane 32.1 /
Toluene 13.6
H/C ratio 2.09 2.08
Molar mass/( g/mol) 144.66 148.83
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Fig.1 Comparison of calculated (line) and experiment (dot) data of density for RP-3 aviation kerosene
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Fig.2 Comparison of calculated (line) and experiment (dot) data of viscosity for RP-3 aviation kerosene
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Fig.3 Comparison of calculated (line) and experiment (dot) data of specific heat for RP-3 aviation kerosene
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Fig. 5 Schematic diagram
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Table 3 Mesh dependence test

Grid number Average Average Maximum
temperature/K  velocity/(m/s) error/%
8600 535.642 2.080 0.24
12600 535.651 2.085 -
151200 535.650 2.082 0.14
181440 535.648 2.087 0.10
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