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Flight Performance Analysis of the Flight Demonstrator for the ATREX Engine

O% A #E(EWMIK B

E #% —F(EWMLK)

E #il 5h(EMIK)

Hiroyuki KIMURA, Kazuhide MIZOBATA, Hiromu SUGIYAMA,
Dept. of Mechanical Systems Eng., Muroran Institute of Technology, 27-1, Mizumoto, Muroran, Hokkaido, 050-8585 JAPAN

Key Words: Reusable Space Transportation System, Space Plane, ATREX Engine, Flight Trajectory Calculation

1. FEER-BO

TS E E OFE RIS AT LELT 2 B AR—ZT
— L DBIRBEIBXN TS, FOHERLLT, 1| BRBITETHA
BHTVY, 2 BH WIIEE Ry b U O RSN

TU5, 1 BrBAEESRITIE, H FEIERIE-LIREEEE TOIA
PR CENC BT A ENERENS. BERTH ARSI T
BDH ExpanderCycle ZRIALIT T ¥ —RI LV zy bz PV
(ATREX Engine) Th%. Ziid, {EERITTIET 7 itk TERE
B ATEREL,, TR T CII RO T LRI Lo TESEEMT5H
ROF—ELET I THY, BE 0KmIICETHETIT? YN 6
F IR CEDLINTVA. 77 & ElESE DB /iR ik
&) ORIIEREHE LSS (Expander-Cycle) . 1986 FELVFHAF
BIZERT (ISAS) 1o > CHFGEBRTEASEED B, 1994 ERZidt HIRGER
BT . F-REIC I TEEIRIN, 1998 FA DT REH)
RRATERD IR OBEDM TR TS P,

FICARFZETIE, BREEE R OIT R RS MR T ETR
1TEBH(HYFLEX) DERITF —F2RAL T ATREX (THEEBE
DOIEIEAEEHER TS, FOBELFIAL TR I —3a 21T
W, EREBORITRIREFATISEL TR 5. TUTRBRIRTIL, #
KDZEHGROERE, RUSHSEROE RRLV SIS ORI TER
BTt BT
2 ATREX FRITIERSOEHARAX

ATREX FATEBREOMEATIARERO =FK ™ P% Fig 2.1 \TRT.
Fie, ZEHREEE DT OBARE AV 2% Fig 22 (TR Y.

Fig. 2.1 A configuration of the
ATREX flight demonstrator.
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Fig. 22 Meshes for aerodynamics
evaluation (13,034 elements).
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Fig. 4.1 Mach number dependence Fig. 42 Evaluated aerodynamics of
in HYFLEX’s aerodynamics. the ATREX flight demonstrator.
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(@) The thrust contour.

(b) The specific thrust contour.
Fig. 5.1 Predicted performance of the ATREX engine of a fan diameter of S500mm.

Table 5.1 Specification of the
ATREX flight demonstrator.

Thrust (SLS®) [kN] 39760

Table 52 Specification of the
solid rocket booster.

Thrust (SLS) [kN] 17162

Isp (SLS) [sec] 2755.1 Thrust (vem™®) [kN]  204.57
Dry Mass [kg] 12390 Isp (SLS) [sec] 3500
Fuel Mass [kg] 4000 Isp (vem) [sec] 4172
o Payload ) 00 Dry Mass [ke] 530
Total Mass [kg] 16390 ~  Fuel Mass [kg] 1000
Wing Area [m’] 43298 Total Mass [ke] 153.0

%1 SLS: under sea level static condition 32 vem: under vacuum condition
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(a) Flight paths and histories of dynamic pressures for Case 1 and 2.
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(b) Histories of accelerations and angles for Case 1 (50 kPa dynamic pressure).
Fig. 7.1 Predicted flight characteristics of an ATREX flight demonstrator.
Table 7.2 Results of flight trajectory calculation.

Case | Case 2

Dynamic Pressure [kPa] 50 40
Flight Time [sec] 294.1 3215
Down Range [km] 1446 1650
Max Nose Temperature [1C] 7614 724.1
Fuel consumption [kg} 400.0 400.0

8 ®BE

Ay afyBIAR Y AT AE AR RAREHEET LTV X ADEA
128D, FATERMOZ BT OV CTEBEMED B T B 7]
RBEeoTz. Fie, FRATREEL R TEE CHREN BT B2 RA L
R DU ORI —F 2 AT E S 075 Moz,
ATREX T TIBRISOTI THRERMNTS 2T DEBER T2, S5 — G
BERTEIFAHERN VL ETHD. T, RITERATOSR(LE 32
T=®IZ, AT/ 3T A—F O BEFSELS AT ADBRFEEHED BXEEH
H5.

[ #5301

01) TATREX LTV %Rz 2 BRANR—RSL—  ORRE), ISASIF
NEIFEHRES AT LY T T—% T —F, 1998 4E.

02)  TEPEZBT BRI ER%S AT AOFZEMRMAL), NAL-
NASDA-ISAS-3 Bl a~ 11 = 7 MISKENRER T —% 7 7 )
—7, 200243 A.

03) TFTB %\ V= ATREX =2V OFSRABMEIE, ISAS, 2000 4E.

04) Anderson, J. D, J, “Modem Compressible Flow”, second edition,
McGraw-Hill, 1990.

05)  Anderson, J. D, Jr, “Hypersonic and High Temperature Gas Dynamics”,
MoGraw-Hill, 1989.

06)  Steven Harrington, "COMPUTER GRAPHICS — A Programming Approach”,
McGraw-Hill, 1987.

07) #EAIL THkm TEHF), #EE, 1979,

—153—

NI | -El ectronic Library Service



