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An Experimental Study on Transonic Airfoil Flows in a Shock Tube
Dongwon LEE*, Jinkyung KWON**, Taewook KIM**, Byungji KIM*** and Soonbum KWON****

ABSTRACT

An experimental study of the transonic flows over NACA and double wedge airfoils
was conducted with a shock tube. The configuration of test section with a slotted wall
and chamber was designed and tested to minimize wall and reflected shock wave
effects and use the shock tube as simple and less costly wind tunnel generating the
relatively high Reynolds numbers transonic flow. Transonic airfoil flows at hot gas

Mach numbers of 0.80~0.84, Reynolds number of about 1.2<10% on airfoil chord
length and angles of attack of 0° and 2° were visualized with the shadowgraph
method. The shock wave profiles on the airfoils were compared with the corresponding
results from the conventional transonic wind tunnel tests. The experimental results
showed that present shock tube exhibited the proper performance characteristics as
transonic wind tunnel for tested Mach number range and airfoils.
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Fig. 1. Schematics of shock tube and wave motion
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Fig. 2. Calculation results by the simple shock
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Fig. 3. Schematic of test section

Table 1. Double wedge and NACA airfoils
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Fig. 6. Shock wave profiles on airfoils
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Fig. 8. Comparison of shock wave profiles
between the results by present and
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