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The calculation and application of Reynolds number in
cascade wind tunnel and experiment
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Abstract: The calculation formula of the Reynolds number in cascade testing was derived in detail using
different viscosity calculation methods, including the index method and the Sutherland method. The
relationship between characteristic parameters and the law of characteristic Reynolds number changing with
Mach number was obtained. The Reynolds number per unit length (Re/L) was suggested to be used as a
universal characteristic parameter of wind tunnel Reynolds number. Finally, a method to confirm the
modular size of a cascade and blade number based on the constraints of aspect ratio, Reynolds number, and
vent height was proposed. The error range of Reynolds number calculation method of the cascade wind
tunnel test is acceptable in engineering. And the method has important reference value in the fields of wind
tunnel construction, cascade experiment, and modular design.
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Table 1 Viscosity calculation formula coefficients
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Table 2 Operating parameters and Reynolds number verification results of a conventional turbine cascade experiment in a wind tunnel

Ar ik Tl T2 T3 T4 TS
FREAH B % /kPa 120.187 129.401 154.895 172.499 231.386
FaJEAR SR/ C 22.094 22.908 23.847 26.545 34.267
FHIERJE (524 )/mm 60 60 60 60 60
FEAE AL 0.509 0.608 0.800 0.902 1.139
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