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The Supersonic Wind Tunnel Nozzle and
Diffuser Optimization

N. Montazerin A. Damangir
Assist. Prof. Lecturer

School of Mechanical Engineering Amirkabir
University of Technology

Abstract
: The supersonic wind tunnel at AmirKabir University of Technology has :
| shown M=1.4 for an upstream stagnation pressure of 400 kPa during a 10s run- |
1 time and in a 10x20 cm? test section. In the present investigation, three nozzles
| for M=1.77,2.32 and 3.12 are designed, constructed and tested. Two dimension- :
l al flow at the throat, and boundary layer thickness are taken into consideration. !
! Lower Mach Number tests in the above range demonstrated a closer agreement ;
! between theory and practice. A normal shock wave diffuser is suggested to im- !
| prove diffusion efficiency. The two modifications accompanied with boundary |
! layer suction in the vicinity of the shock wave, reduce the tunnel upstream stag- |
| nation pressure to 141 kPa, and multiply runtime by 4 at a Mach Number of 1.7. |
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