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Abstract

Development studies on a hypersonic turbo jet engine have been conducted to be employed
to the reusable space transportation. As this mid—term target, we propose that a subscale
prototype engine will be produced and demonstrated under sea—level-static and supersonic
conditions (Mach 6) for getting fundamental key technologies and valuable experiences. Engine
system optimization analyses for an actual TSTO space plane by the precise components data
on the performance and weight as well as the dynamic characteristics along the accelerating
trajectory is also investigated. In this vear, we got fundamental key results by a trade—off
study to decide the prototype engine cycle, a study of the defrosting system on the precooler
(a cryogenic heat exchanger), wind tunnel tests of air inlets and nozzles and an application

study of the composite materials.
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Air-Inlet Precooler Turbo-Machine Variable Nozzle

Fig. 2 Pre-Cooled Turbojet Engine

Fig. 3 Cross Section of Core Engine Fig. 4 FEM Model for Air Intake

Fig. 5 Density Distribution (Left) and Entropy Distribution (Right) for Multi-Stage Compressor
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pueragsd | pressure
Nozzle Type| Year Biamatie Loss by
: lcing, %
um
Paral lel 2001 300 12
Colliding | 2002 100 47
Spray 2003 10 12
Vapor 2003 = 15

Fig. 6 ATREX Engine Test Model Table 1 Decrease of Pressure Loss by Methanol Injecton

This document is provided by JAXA.



24 F UM ZEWT AR R PR S kL JAXA-RM-04-009

(3) Mt ¥ i B3R B O AT SE PR %8
RIS T — 7 (FRFEUE) ZERGETRAE L. Mach 5 BURMERAZ £l L., ZEHHERET— 2 %

BETHLEBICHBEREASRLE, (Fig.7)

- ZFIMBEEA T —7 (FFRFHRET) @ Mach 1.5 —Mach 5 BABR A2 £ L., FHHEA
BWTH 10%OMERER E (2EREIEHRT) #HFEL, (Fig. 8)

7 LRBESR L TR 7 XV OFEARREERER 2 EHE L, 1900°C DERBEEREE Ficks 1T,
MHAMEZERE L, EiimeE a2t L7z, (Fig. 9)

« A ANOEIARER L CF D& 320 L, FERGHRICEBIT 24880 & 2 56 DIgRiih

REHEY O

Y DRt 21T > 72, (Fig. 10)

Fig. 7 Rectangular Variable Geometry Intake Model Fig. 8 Multi Row Disk Intake Model
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Fig. 9 Firing Test of Ram Combustor and Nozzle  Fig. 10 Visualization of Nozzle Flow Field
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Fig. 11 CMC Intake Edge

Hydrogen Cooled C.C.
Manifold Hydrogen Passags

Fig. 12 Manufacturing Process of Ram Combustor and Nozzle by 3D-C/C Material
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Fig. 13 Research and Development Plan of Air-Breathing Engines
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