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Construction and Characteristics of the
750kW Arc Heated Wind Tunnel”
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ABSTRACT

Arc-heated wind tunnels are essential ground test facilities for the development and evaluation
of thermal protection system (TPS) materials which protect the body of space vehicles from severe
reentry heating environments. Under an NAL/NASDA joint space program, a 450kW arc-heated wind
tunnel was built and operated to test the TPS materials for a planned Japanese space vehicle, HOPE.
In 1993, to improve the operational characteristics of the tunnel, such as aerodynamic flow characteristics
and heating rates, a complete reconstruction of the tunnel was done. This included the introduction
of a multisegment arc heater, improvements in the evacuating system capacity and so on. As a result,
the operating range extended up to 750kW and a heating rate of 2.2MW/m? was obtained for a
¢ 50mm flat faced cylinder model. Due to the inclusion of a channel nozzle, the testing ability of a flat
panel model of 100mm x 100mm size was added. This paper describes the structure and function of
the 750kW wind tunnel and its components. Operational characteristics of the arc-heater and low
density free stream are also delineated.

Keywords: Arc Heated Wind Tunnel, High Enthalpy Flows, Reentry, Aerodynamic Heating, HOPE
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