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Estimating Aerodynamic Characteristics of the ALFLEX Vehicle
using Flight Test Data
and Comparison with Wind Tunnel Test Data

Masaaki YANAGIHARA Masashi SHIGEMI  and Takanobu SUITO

ABSTRACT

One of the purposes of the Automatic Landing Flight Experiment (ALFLEX) is to estimate the
aerodynamic characteristics of a vehicle with a delta wing and tip fins. The tests for this purpose,
such as alpha and beta sweep tests and control surface excitation test, were conducted during the
hanging flights and automatic landing flights. By analyzing the flight test data obtained at the Woomera
test site in Australia, the aerodynamic characteristics of the ALFLEX vehicle were estimated and the
results were compared with ones predicted by several wind tunnel tests. As a result, the differences
between the estimated characteristics and the results of the basic wind tunnel test were within the
variation. Some other wind tunnel tests, however, showed significantly different results from the
flight tests. These differences seemed to be caused by errors of the wind tunnel tests due to, for
example, the effect of the supporting device. Although the results of the hanging flights were scat-
tered due to measuremant errors caused by the effects of an umbilical cable, the method will be
useful if the problem can be solved such as by using an inner battery.
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ZHEFIVIEE
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BHETFTININTA—%

CLo Cle CLse ClLss
FREF I -0.086 2.093 0.697 -0.057
(NYx—=3) (£0.022) (+0.401) (0.180)
BRAXREETNV -0.073 2.178 0.572 -
(30) ( 0.001) ( 0.016) ( 0.048) —
Coo CDa2 Cha Chse Cbpss
FRIEF N 0.068 0.997 -0.083 0.036 0.060
(WY I-23) (:0.007)
BREAXREET /) 0.076 1.019 -0.078 -0.029 -
(30) ( 0.001) ( 0.138) ( 0.008) ( 0.013)

Cno Cmaz Cna Cmq Cmse Cnss

FREF N -0.002 - 0.092 -0.749 -0.229 -
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Cvo Cys Cvsa Cysr
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Cno Cng Cnp Cnr Cnsa Cnsr Cno Cng Cnp Cnir Cnsa Cnse
FREF I -0.001 0.011  0.136 -0.455 0.022 -0.104 FRETF N -0.001 -0.044  0.141 -0.441  0.036 -0.110
(NI —>3>) (£0.001) (£0.023) (+0.014) (0.024) (NYIT—=Y32) (£0.001) (£0.023) (£0.014) (£0.024)
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