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The Aerodynamic and Structural Design of Supersonic
Quiet Wind Tunnel

ZHOU Yong-wei
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract A basic idea of a quiet wind tunnel is described. A supersonic quiet wind tunnel SQWT - 120 is designed and built.
SQWT - 120 designed Mach number is 4.0 the nozzle outlet diameter is 120mm  Re is 0.46 ~ 1.78 x 10 and the operation duration is
6 — 60 seconds. The conclusions of calibrations demonstrate the actual flow Mach number is 3.8 AM/M is » = 1.2% between x =
160mm and x =438mm. The unsteady pressure disturbances are not larger than 0.1% before x = 450mm the operation time is 15s.
The results show that the wind tunnel can be used to study the steady flow and unsteady flow.
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Fig.1 The aerodynamic channel and structural sketch of SQWT — 120
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Fig.2 The aerodynamic structure of laminarized nozzle
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Tab.1 The average Mach measured three times Py =0.1013MPa T, =291K
1 2 3 4 5 M My o+
A_g 3.60 3.85 3.88 3.86 3.58 3.86
A _3 3.80 3.81 3.79 3.84 3.82 3.81
y=0 3.83 3.85 3.82 3.87 3.82
3.84
-0 3.83 3.84 3.81 3.85 3.83
Ay 3.835
7= 3.83 3.86 3.81 3.85 3.84
3.84
V-0 3.83 3.86 3.82 3.87 3.85
Az 3.82 3.84 3.80 3.83 3.84 3.83
Ago 3.46 6.54 3.79 3.50 3.51 3.79
X=0
X

V -0 Valve-off
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Fig.3 The distribution of survey points Fig.4 The experimental section of nozzle
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