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Effects of combustion heating vitiated air-on kerosene-fueled

secramjet_performance

CHEN Liang, SONG Wen-yan, LUO Fei-teng.~T.IU-Hao, LI Jian-ping
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Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: For\the problem of test media vitiation associated with scramjet ground test
facility, the effects of combustion heating vitiated air on kerosene-fueled scramjet perform-
ance were investigated with validated numerical approach. Under the simulating condition of
flight Mach 6.0, the flow-field and performance of the scramjet were numerically calculated
with clean {ree airstream and vitiated {ree airstream, respectively. Several matched parame-
ter schemes for vitiated free airstream relative to clean air were considered. It indicates that
among the pressure-interrelated parameters, the least discrepancy resulting from vitiation
effects is found when the static pressure is matched, while the most discrepancy is found
when the total pressure is matched; among the temperature-interrelated parameters, the
least discrepancy resulting from vitiation effects is found when the static temperature is
matched, while the most discrepancy is found when the total temperature is matched. As for
the vitiation effects of combustion heating vitiated air, selection of pressure-interrelated pa-
rameters to be matched is more significant than selection of temperature-interrelated parame-
ters. The present efforts can provide theoretical basis for understanding the vitiation effects on the

scramjet and determining the simulation rules of ground test with vitiated free airstream.
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Table 4 Comparison of scramjet thrust performance parameters

ST R W g /N FRP|E/ BRI R Yy / SRR L v/
(kg/s) (kg/s) (N« s/kg) (N« s/kg)
afi s S, 5430.5 8. 615 0.5740 630.3357 9460. 8

FE1 4002, 7CY 26.29%) 6. 989 0. 4764 572.68( ¥ 9.15%) 8402.0C ¥ 11.19%)
FE 2 4812.3( ¥ 11.38%) 8. 659 0. 5664 555. 74C ¥ 11.83%) 8497.0( ¥ 10.19%)
ijz FE3  AT40.6( ¥ 12.70%) 8. 807 0.5863 538.28( ¥ 14.60%) 8085.6( ¥ 14.54%)
E; JrE 4 4688.1Cy 13.67%) 8. 433 0.5658 555.90C v 11. 81%) 8285. 8( vy 12.42%)
ES 3948. 1y 27.30%) 7.147 0.4730 552.41C vy 12.36%) 8346.9Cy 11. 77 %)
6 4872.3(¥10.28%) 8. 922 0.5930 546.08C vy 12.37%) 8216.4C ¥ 13.15%)
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