55 51 IR Al /5 37 [z

S =2 —a Hifi ROy LGs

157

IR TR HIBERTR IR DI

il B, E e

(F

Hiae

FBAFERRAE)

Flow-path Design of a Combustor Model for a Supersonic-combustion
Flight Experiment

TAKAHASHI Masahiro, TOMIOKA Sadatake (Japan Aerospace Exploration Agency)

ABSTRACT

A flight-ground test comparison program is undergoing at JAXA to reveal so-called facility effects on hypersonic aerodynamics and combustion
phenomena. The flight test vehicle will mount a combustor duct along its centerline, with so-called alligator type inlet with side-spillage to attain good
starting characteristics. In the present paper, parametric study on flow-path design of the combustor model was conducted by CFD to examine influences of
the geometry parameters, such as configurations of fuel injector holes and geometry of a flame-holding cavity, on combustion characteristics and to settle
the design guideline which could enhance so-called vitiation effects on combustion. A two-staged fuel injection scheme was adopted for the combustor
model and the first-stage and second-stage injection holes were installed at upstream and downstream of the flame-holding cavity, respectively. The results
showed that a distance between the first-stage injection hole and the flame-holding cavity as well as the number of the injector holes at each stage would
have strong influence on the combustor flow-field and its characteristics while the depth of the flame-holding cavity would have little influence.
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