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Thermal Design of 10 m-Long
Hot Duct for Large Hypersonic Wind Tunnel

Shinji NAGAI, Shoichi TsubA™,
Noriaki HIRABAYASHI™, Hideo SEKINE™, Kazuo SHIMODAIRA™,
Seizo SAKAKIBARA™, and Mitsuhiro IRINO™

ABSTRACT

This study attempted to improve thet duct connecting the air heater to the hot shut-off
valve of the large hypersonic wind tunnel with two newly designed thermal insulation systems. The
performance of the thermal insulation system of ceramic fibers covered with staitdesplates
and the other of heat resistant foil layers was assessed by axisymetric 2-dimensional heat calculations
with conduction coefficients obtained experimentally. Temperatures at each part were examined when
the tunnel was operated at maximum total pressure most frequently, 5 times per day. Obtained total
temperatures at minimum total pressure, and effects of a water-cooled outer pipe were also discussed.
The improved hot duct with the ceramic fiber covered with the stairdess| plaes and water-
cooled outer pipéelivered thenecessary performance.
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