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Effect of RP-3 and RP-5 Jet Fuel on Ignition Performance of
Full Annular Direct-Flow Combustor

ZHANG Jingxuan, TANG Zhuo, WANG Li, ZHANG Debao
(AECC Hunan Aviation Powerplant Research Institute, Zhuzhou,China, Post Code; 412002 )

Abstract; Taking a full annular direct-flow combustor as research object, high altitude ignition tests of
full annular direct-flow combustor using RP-3 and RP-5 jet fuels were conducted on simulated high alti-
tude ignition test rig, respectively, and the ignition performance difference between two jet fuels was com-
pared. The results show that the airblast atomizer with single oil circuit in full annular direct-flow com-
bustor can be totally atomized at fuel pressure of 0.05 MPa. By using RP-5 jet fuel, the combustor igni-
tion boundary is 23% narrower, the kernel forming time is 0.6 —5.5 s longer, the combustor flame ex-
pansion time is 0.1 —5. 1 s longer, and the light-round-time of different jet fuels is 0 —=3.7 s shorter com-
pared with using PR-3 jet fuel. The combustor ignition altitude of RP-3 can achieve 6 km, while that of
RP-5 can achieve 5.5 km.

Key words: jet fuel, airblast atomizer, full annular direct-flow combustor, high altitude ignition, perform-
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Fig. 1 Structural diagarm of a full annular

direct-flow combustor
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Fig. 2 Structural diagram of atomization experimental

system of airblast atomizer
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Fig. 3 Structural diagam of an airblast atomizer

with single oil circuit
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Fig. 4 Schematic diagram of spray measurement system
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Fig.7 Schematic diagram of ignition measurement
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Tab. 1 Combustor inlet air parameters

mEH ERNE W,/ FEMME Ty, BRME py/
km kg - s7! C kPa
0 0.20 ~0.40 0, -20, -30, —40 101
3 0.20 ~0.40 -4.5 70.1
4.5 0.15 ~0.30 -14 57.7
5.5 0.15 ~0.30 -20, -40 50.5
6 0.12~0.25 -24 47.2
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Fig. 8 Atomization experiment of airblast atomizer
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Fig. 9 Atomization experiment of centrifugal airblast

atomizer with single and dual oil circuits
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Tab. 2 Ignition boundary test results under different states

W ope/ Tal W WA FAR RP-3 RP-5

km kPa C kg-s™' RP3  RP5 %k WG &Kk BA
0 100 0 W, 003 0045 V V V V
0 101 0 W, 0016 0021 V V V V
0 1000 0 W, 0012 005 V V V V
0 100 -20 W,, 0018 0026 V V V V
0 101 -20 W,, 0.013 0020 V V V V
0 101 -30 W,, 0.02 0.0 V V V V
0 101 -3 W,, 0.017 0026 V V V V
0 101 -40 W,, 0.023 0082 V V V V
0 101 -40 W,, 0.020 0.025 V V V V
3 70.1 -4.5 W,; 0.028 0.038 V V V V
3 70.1 -4.5 W,, 0.019 0.025 VvV V V V
4.5 577 -14 W, 0.031 0044 V V V V
4.5 57.7 -14 W,, 0.032 0.052 x X X X
5.5 50.5 -20 W,, 0.046 0.062 V V x x
5.5 50.5 -20 W,, 0.030 0.059 V V V V
5.5 50.5 -20 W,; 0.028 0.062 V V x x
5.5 50.5 -40 W,; 0.050 0.071 V V x «x
6 47.2 -24 W,, 0.043 0.03 V V x x
6 47.2 -24 W,, 0.042 0.058 V V x «x
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Fig. 10 High altitude ignition boundary comparison
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Fig. 11 Comparison of kernel forming time of different jet fuels
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