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Effects of incoming flow total temperature on mode transition

boundary in dual mode scramjet combustor

FU Qiang, SONG Wenyan, SHI Deyong, WANG Yanhua

(School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: To estimate the effects of incoming flow total temperatures on mode transi-
tion boundary in a kerosene-fueled dual mode combustor, an test study was conducted using
a direct-connected methane combustion heating test facility. The values of incoming flow to-
tal pressure at the isolator inlet should be kept at 1. 05 MPa, the Mach number was about
2.0, the incoming flow total temperatures were 885, 1085, 1285K, respectively. Combustor
wall pressures were measured by pressure sensors; the mode of combustion was identified by
calculating the Mach number at the isolator exit using a one-dimensional model. Test results
indicated that, the locations of the combustor peak wall pressure were the same at different
incoming flow total temperatures; there was a one-to-one relationship between the combus-
tor peak pressure value, isolator near wall pressure distribution and shock train leading edge
location; with the increase of incoming flow total temperature, the equivalence ratio of mode
transition from supersonic to subsonic combustion rose up; under the same kerosene equiva-
lence ratio, as the incoming flow total temperature increased, the combustor wall pressure

dropped., the length of shock train got shorter.
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T, /K pin /kPa G
885415 1051435 0.13~0.42
1085+15 1050+£35 0.14~0. 46
1285420 1050435 0.17~0.50
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