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Analysis of impact factor of ignition characteristics and

activation energies about liquid propulsion fuel

MA Hongan', XIE Maozhao*, ZENG Wen', CHEN Baodong'
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2. School of Energy and Power Engineering,

Dalian University of Technology, Dalian Liaoning 116024, China)

Abstract; The combustion efficiency and pollution emission of real fuel were improved
by studying the ignition delay time of fuel. The ignition characteristics of RP-3 were accom-
plished by applying reflected shock wave in the shock tube and the apparent activation ener-
gies were analyzed. The endpoints of ignition were judged by means of retrodicting the maxi-
mum OH ™ spectrum curves to the basic values. The normalizations of auto ignition charac-
teristics about different volume fractions were conducted. Result showed that, the normali-
zing data appeared good concentration in the chart. The apparent activation energies of RP-3
varied little about 154 — 171 kJ/mol in different operating conditions. There was a positive

correlation between the ignition delay time and the equivalence ratio or fuel volume fraction
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in the mixture, but there was a negative correlation between it and the pressure of mixture.

The index impact factors about fuel volume fraction and pressure between RP-3 and JP-10

were roughly equal.
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liquid propulsion fuel; shock tube; equivalence ratio;

fuel volume fraction; apparent activation energy
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Fig. 1 Experimental setup of the chemical shock tube
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Table 1 Experimental conditions of liquid

propulsion fuel

é p/10° Pa @
0.5 1.01 0.0025,0.005,0.0075
0.5 2.02 0. 005

1.0 1. 01 0.0025,0.005,0.0075
1.0 2.02,3.03 0. 005

1.5 1.01.2.02 0. 005
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$ p/10° Pa @ E/(kJ/moD) R’

0.0025 157.21~168.59  0.995
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