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Fig.1 Sketch map of plane cascade tunnel in BUAA and NWPU
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Fig.2 Sketch map of transonic plane cascade tunnel in GTE
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1.5x10*~2.35 x 10° Table 1 Effect of two cylinder’ s distance on
frequency of vortex shedding
T/D 1 Hz St 2 Hz St
mm
St 0.17~0.19 3 30 1.83  5.56x10' 227.12 0.246  381.29 0.413
2 2. 3. * 254 0.194
T/D 0 75 3.71 x 10 54 0.19
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Fig.4 Spectra of total pressure in empty

tunnel measured by hotwire

only one cylinder in tunnel

Fig.5 Spectra measured by hotwire with
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Table 2 Frequency of vortex shedding in different operating condition got in phase I
3° 0°
i
" 10° 6° 50% 10% 50% 10% -3 -6°
0.5 522Hz 519Hz 520Hz 520Hz 547Hz 547Hz 546Hz 544Hz
0.6 590 Hz 588 Hz 590 Hz 590 Hz 598 Hz 598Hz 594 Hz
0.7 624 Hz 620 Hz 623 Hz 623 Hz 626 Hz 626 Hz 629 Hz 637 Hz
0.8 657 Hz 657 Hz 656 Hz 656 Hz 657 Hz 657 Hz 666 Hz
3
Table 3 Frequency of vortex shedding in different operating condition got in phase II
i
" 10 11 12 14 15 18 20
0.5 551 Hz 894 Hz 894 Hz 927 Hz 933 Hz 931 Hz 983 Hz 981Hz
0.6 1047 Hz 1055 Hz 1070 Hz
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A study on vortex shedding frequency of blade profile and
cylinder in cascade tunnel

HOU An-ping ZHOU Sheng

Department of Power  Beijing University of Aeronautics & Astronautics Betjing 100083  China

Abstract There is a paradox that the flow in the turbomachinery is unsteady inherently but the design system of tur-
bomachinery base on steady flow. In order to do some work for resolveing this paradox as a begin an aerodynamics test was
executed on compressor blade profile and cylinder in plane cascade tunnel. The test showed that there are Karman vortex
street behind cylinder but the rule of shedding frenquency as strouhal number is defferent compared with that the cylinder
is put into outflow. It is very important that the result of test confirmed the existence of regular shedding vortex in two-dimen-

sional compressor blade’ s wake. The frequency of vortex shedding is changed with Mach number and incidence.

Key words plane cascade tunnel unsteady flow frequency of vortex shedding



