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A hypersonic flight experiment project of a lifting-body type vehicle named HYFLEX
(Hypersonic Flight Experiment) is in progress by the National Aerospace Laboratory and the
National Space Development Agency as a part of collaborative activities for the development
of HOPE. The vehicle will be separated at a velocity of about 3.9kmy/s from the second stage
of the J-I launcher and will acquire flight data during its glide descent. This paper describes
the purpose and the outline of the experiment, aerodynamic characteristics. sub—components,

and guidance and control of the vehicle, as well as onboard data acquisition. and schedule.
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Figure 1: Schematic Diagram of the HYFLEX Flight

Y

Figure 2: An Artist's Impression of the Atmospheric HYFLEX Flight

Thic dociiment i nrovided hv TAXA



Thic dociiment i nrovided hv TAXA



HOPE/OREX7—7 3 3 v 7H#iHRCE 57

Refercnce Arca S, = 427m*

el

4.00m (tong.)
1.20m (lat. & dir.)

1358 ——

Reference Length Ly
B

Reference Point X = 2.300m (57.5%L,)
Zy = .428m

S

57.5%LB ———

(mm)

" ‘V 4000 -' l-ﬁ
. T ® / i
L]

R400
1200 <~
400

Figure 3: Configuration of the HYFLEX Vehicle (HRV03—530)
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Figure 5: Result of the Aerodynamic Characteristics Wind Tunnel Tests
of the HYFLEX Vehicle
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Figure 5: Result of the Aerodynamic Characteristics Wind Tunnel Tests

of the HYFLEX Vehicle (cont.)

Figure 6: A CFD Result of Aerodynamic Heat
Transfer Rate Distribution
(Mach 7.1, a =45deg, 0 =20deg)

I HYFLEX Vehicle l

~———’ Structure Systemj

aluminum primary structure, c/c nosc cap, ¢/c clevons,
ceramic tiles, flexible insulators

—{ Guidance and Control System 1
OBC, IMU

-———{ Communication and Tracking System —}

PCM telemetry package, signal conditioners,
U/VHF transmitters, C~band transponder, antennas

Power System

PSDB, Ni-Cd batteries, silver oxide~zinc batteries,
wire harness

—-{ Actuator System -}

actuators, controllers

—<{ Reaction Control System !
thrusters, GN2 tank, regulator, valves

—-l Recovery System j

parachutes, floatation bag, location aid

——L Onboard Measurement System

temperature measurement, pressure measurcment,
hinge moment measurement, structure stress measurement,
reflectometer, signal conditioner

Figure 7: Subsystems of the HYFLEX Vehicle
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Figure 8: Cutout View of the HYFLEX Vehicle

Table 1: List of the Onboard Measurement items

MESUREMENT ITEMS NO. of POINTS
Temperatures 85
ot tramstar ate ynamic “
cvaluation of TPS 21
thermal analysis of vehicle 20
Pressures 28 O MEASUREMENT POINT
air data system 9
RCS interference 12
others 8 Figure 9: Locations of the Temperature Measurement for
Reflectometers Aerodynamic Heat Transfer Rate Reduction

Hinge Moments

Strain of Structure
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Figure 10: A Candidate Configuration of the Temperature
Measurement Module on the C/C Structures

yaw thruster

772722
0 O Y7722

MEASUREMENT POINT
o for RCS interference

A air data system

O others

Figure 11: Locations of the Surface Pressure Measurement

1992 1993 1994 1995 1996
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Conceptual |Primary] Detailed Flight Data
Design  (Design Design Analysis
. AN AN Assembly
PDR CDR
Development of i\_
Subsystems Flight

Figure 12: Schedule of the HYFLEX Project
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