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Abstract: An experimental system was built to study the effects of RP-3 and RP-5 fuels at different
fuel temperatures on the flow rate characteristics, cone angle, Sauter mean diameter (SMD) and droplet
size distribution. The results showed that under the same fuel pressure, as the fuel temperature decreased
from 20 °C to —30 °C, the density, kinematic viscosity, and surface tension of RP-3 and RP-5 fuels
increased, and the flow rate also increased. The flow rate of RP-5 fuel was 2% to 4% higher than that of
RP-3; the cone angle decreased by 14% for RP-3 fuel and 23% for RP-5 fuel; as SMD increased, the
droplet size distribution index first decreased and then increased, indicating that the decrease in fuel
temperature led to an increase in the average droplet size, but the unevenness of droplet size decreased and

the droplet size distribution became more concentrated.
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Fig. 1 Pressure-swirl atomizer
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Table 1 Physical properties of fuels

MR/ C Sk WA RP-3 RP-5
B/ (kg/m®) 0.000 05 g/em®  779.6 815.9

20 FEmsk 71/(mN/m) 0.1% 228 237
5 %/ (mm?/s) 0.1% 2.1 22

R/ (kg/m®) 0.00005 g/em®  792.7 827.8

0 FETsk 71/(mN/m) 0.1% 248 257
B BHENE/ (mm?/s) 0.1% 32 35
HFE/(kgm®)  0.00005 g/em® 822.5 838.3

15 FM# )/ (mN/m) 0.1% 257 267
B E/(mm?Y/s) 0.1% 46 53

B/ (kg/m®) 0.00005 g/em® 833.2 854.1

-30  FEMmKI/(mN/m) 0.1% 269 279
iz )%/ (mm?/s) 0.1% 67 9.0
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Fig.2 Schematic diagram of experimental system
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Fig. 3 Schematic diagram of collection path
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Fig.4 Temperature-mass flow characteristics
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