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Construction of a Ground Facility for Characterization of Spaceplane Aerodynamics:
Design and Construction of a Ludwieg Tube and a Six-component Balance Measurement System
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Jun Nakaya, Toshihiro Kakizaki, Kazuhide Mizobata and Hiromu Sugiyama
Muroran Institute of Technology, 27-1, Mizumoto, Muroran, Hokkaido

In order to establish a supersonic/hypersonic ground test facility for clarifying acrodynamic characteristics of
prospective Japan’s own space planes, advantages of Ludwieg tubes are described. Design points of a Ludwieg tube are
proposed for up to Mach 6 on the basis of quasi-one-dimensional flow analysis. Its primary components, such as
high-pressure tubes and a high-speed opening valve, are produced and assembled. A six-component internal balance for
measuring acrodynamic forces and moments is introduced and being calibrated. In addition, a mechanism for actuating
the balance and setting its angles of attack and yaw is designed and installed.
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Fig. 1. The outline of hypersonic Ludwieg/balance experiment
system.
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Fig. 2. Steady state flow field through the Ludwieg tube.
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