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Abstract . In the ground tests of hypersonic scramjet, the high-enthalpy airstream produced by burning
hydrocarbon fuels often contains contaminants H,O and CO,. The contaminants may cause the ignition char-
acteristics of the fuel to become discrepant between ground tests and real flights. In order to properly assess
the effects of the contaminants on ignition characteristics of hydrocarbon fuels, the effects of H,0 and CO,
on ignition charateristics of ethylene were investigated in a preheated shock tube. Based on the ignition de-
lay time of ethylene in clean gas, comparative experiments with clean and vitiated gases were conducted. At
pressure of 0.2 MPa, equivalence ratios of 1 and 0.5, ignition delay time of ethylene were measured for
four cases: (1) clean gas, (2) gas vitiated with 7.5% , 15% and 25% H,0 by mole, (3) gas vitiated
with 10% CO, by mole, and (4) gas vitiated with 25% H,0 and 10% CO, by mole. The experimental re-
sults show that water vapor and carbon dioxide have almost no effects at equivalence ratio of 0.5, but an in-
hibiting effect appears at equivalence ratio of 1. An obviously inhibiting effect appears over a wide tempera-

ture range when water vapor and carbon dioxide exist together. The results were also discussed preliminarily
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by considering both the combustion reaction mechanism and the thermophysics properties of the test mix-

tures.

Key words: Vitiation effect; Ignition delay time; Ethylene; Shock tube
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Table 1 Initial composition of the test mixtures at @ =0.5

( mole fraction)

Experimental
C,H,/% 0,/% H,0/% CO,/% Ar/%

(3()1’1’1})(1116]’1'.5

Basic experiment 3.57 21.43 0.0 0.0 75.0
7.5%H,0 3.57 21.43 7.5 0.0 67.5
15% H,0 3.57 21.43 15.0 0.0 60.0
25% H,0 3.57 21.43 25.0 0.0 50.0
10% CO, 3.57 21.43 0.0 10.0 65.0

25% H,0 +10% CO, 3.57 21.43 25.0 10.0 40.0

Table 2 Initial composition of the test mixtures at

& =1 (mole fraction)

Experimental
C,H,/% 0,/% H,0/% CO,/% Ar/%
components

Basic experiment 6.25 18.75 0.0 0.0 75.0
7.5%H,0 6.25 18.75 7.5 0.0 67.5
25% H,0 6.25 18.75 25.0 0.0 50.0
10% CO, 6.25 18.75 0.0 10.0 65.0

25% H,0 +10% CO, 6.25 18.75 25.0 10.0 40.0
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Fig.4 Effects of water vapor on the ignition delay time of ethylene
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