FdZsta X 61

Combustion Characteristics of Hypersonic SCRamjet Engine

Su—-Hee Won+ - Eunju Jeong* - In-Seuck Jeung* - Jeong—Yeol Choi**

ABSTRACT

This paper describes numerical efforts to characterize the flame-holding and air-fuel mixing
process of model SCRamjet engine combustor, where a hydrogen jet injected into a supersonic
cross flow and in a cavity. Combustion phenomena in a model SCRamjet engine, which has been
experimentally studied at University of Queensland and Australian National University using a
free-piston shock tunnel, was observed around separation region of upstream of the normal
injector and inside of cavity. The results show that the separation region and cavity generates
several recirculation zones, which increase the fuel-air mixing. Self ignition occurs in the
separation—freestream and cavity-freestream interface.
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Fig. 1 UQ Normal Injection Mode!

Table 1. Experimental Condition of UQ

Fig. 2 ANU Cavity Injection Model

Table 2. Experimental Condition of ANU
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Fig. 5 H2 Distribution around Injector in Reacting Flow

Pressure Distribution{Non-Reacting)

Pressure Distribution{Reacting)

ooy

Injector Exit Condition

RS NS

Combustor Inlet Conditon (h=28 kan)

P. = 8348KPa P, = 307.14KPa
TZ = 1286K Tz = 250K
M, =274 Mg = 1.0

= e U T B C

Fig. 6 Shock Structures around Iniector in Non—Reacting Flow
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Fig. 7 Shock Structures around Iniector in Reacting Flow
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