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Developing and applying Mach 4.5 nozzle in hypersonic wind tunnel

HUANG Ju, YANG Yongneng, LIU Qi, YANG Haibin, ZHANG Wei

(China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract; Mach 4.5 tests in a conventional trans—supersonic wind tunnel are often accompanied by the air liquefac-
tion phenomenon, resulting in the low reliability of test data. The Mach 4.5 nozzle developed in a hypersonic wind
tunnel is able to heat airflow and provide more accurate test data. At present, China does not have the capability to
test the Mach 4.5 nozzle in the 0.5-meter hypersonic wind tunnel. This gap may be filled by developing the Mach
4.5 nozzle in the hypersonic wind tunnel. The axisymmetric nozzle profile was calculated by the inviscid flow calcu-
lation method, and the boundary layer was modified by the Sivells-Payne method. Then, the numerical simulation
was carried out, and the simulation results prove that the nozzle profile thus calculated meets the design require-
ments of the Mach number. For its structural design, a three-section design method is adopted to ensure the conti-
nuity and smoothness of the inner surface so as to better calibrate the flow field. Standard model tests were also car-
ried out. The test results show that the velocity field of the Mach 4.5 nozzle we developed meets technical require-

ments. The standard model test data provide data reliable support for the development of aircraft.

Keywords: hypersonic speed; wind tunnel; Mach number; nozzle; flow field; aircraft
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