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Abstract: In the rotating state, the separation/re—attachment and transition mechanism of the surface
boundary layer of the compressor rotor blade is complicated, and the numerical simulation method is greatly limit-
ed. To investigate the flow details in the fan blade channel under the rotating state,, an experimental technique of
measuring the rotating blade with the hot film was proposed to study the development process of the surface
boundary layer of the fan blade. With the help of the hot film test technology, the quasi—wall shear stress on the
surface of the fan blade in the rotating state is obtained. The experimental result shows that under the action of pe-
riodical sweep of the wake, the boundary layer transition and reattachment point advance, and the separation
bubble range decreases. The hot film can accurately capture transition and re—attachment points of the surface
boundary layer of rotating blades, which provides a solution for flow measurement of rotor surface boundary layer
in the rotating state.
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Fig. 1 Fan stage test piece

Table 1 Main aerodynamic and geometrical parameters of

the fan stage

Parameter Value

Inlet hub to tip ratio 0.32
Design efficiency 0.89
Design pressure ratio 1.02
Design speed/(r/min) 1000
Tip radius/mm 245.7

Fan

Fig.2 Low-speed fan test rig
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Fig. 3 Static pressure coefficient on the fan surface
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(a) SF9102 multi-channel surface hot film
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(b) Surface hot film

Fig. 4 Hot film laying on the fan rotor surface

Table 2 Main parameters of hot film

Parameter Value
Number of channels 6
Distance between channels/mm 2.54
Distance from the leading edge/mm 1.5
Span/% 70
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Fig.5 Test technical scheme
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Fig. 9 Distribution of shear stress on the hot film
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Fig. 10 Contour of root mean square and skewness of shear stress on the hot film
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