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Abstract: In order to investigate the effects of RP=3 and RP-5 fuel on the high altitude ignition perfor-
mance of a small annular reverse flow combustor, high—altitude ignition experiments were carried out on a low
pressure, low temperature ignition test rig. During the experiments, the inlet air temperature were kept the same
as the inlet fuel temperature, the inlet temperature states are: —40°C, -30°C, -20°C and 0°C, the inlet air pres-
sure states are: 44kPa, 54kPa and 101kPa. The results show that RP-3 ignited successfully under all the named
experiment conditions, while RP-5 cannot be ignited when the temperature drop to —40°C. Under the same com-
bustor inlet conditions and when both fuels can be ignited, the ignition boundary of RP-5 is 20% narrower than
the ignition boundary of RP-3, and the kernel formation time is 6.8s longer than that of RP-3, but the light—
round—time is 2.1s shorter than that of RP-3. Under the same air pressure and air mass flow rate, as the tempera-
ture decreases, the difference of ignition boundary between RP-3 and RP-5 is gradually widened. The influence
of combustor inlet air pressure to the ignition boundary is greater than the influence of air temperature and fuel
temperature.
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Fig.1 Schematic of a reverse flow combustor
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Table 1 Thermal property of two different fuels

Parameter value

Parameter

RP-3 RP-5

Gross calorific value/( MJ/kg) 43.07 42.95
Density(20°C)/(kg/m*) 790.3 815.0

Viscosity(20°C)/(mm?*/s) 1.79 5.87
Viscosity(=40°C)/(mm?/s) 5.84 11.30
Flash point/°C 45.00 74.00
Surface tension(20°C)/(N/m) 0.0228 0.0237
Surface tension(-40°C)/(N/m) 0.0278 0.0288
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Table 2 Combustor inlet air parameters

State v, /(m/s) T,/C pslkPa
1 1.5~2.5 -40,0 101
2 1.0~1.2 -40,-20 62
3 0.9~1.2 -40,-30,-20 54
4 0.6~1.2 -40 44
5 0.8~1.1 0 44
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Table 3 Ignition results under different inlet air states

State T, RP-3 RP-5
-40 V X
1 0 J J
-40 V x
2
-20 V N
-40 V x
3 -30 V N
-20 V N
4 -40 V x
5 0 v N
Notes: “V " means combustor ignited successfully; “ x ” means

combustor cannot be ignited.
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Fig. 4 Ignition boundary of combustor using RP-3 and RP-5
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