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Comparative Study on the Secondary Flow Measurement in a
Turbine Cascade Using 5-hole and 7-hole Probes
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ABSTRACT

Comparative study on the flow measurement by 5-hole and 7-hole probes was conducted in a linear cascade with tip
clearances of 2.3%, 3.1%, and 4.4% of the blade span. Calibration range of the 5-hole and the 7-hole probes were +25 and +50
degrees, respectively. Results show that the secondary flow and total pressure loss measured by the Se-hole and 7-hole probes
were similar at small tip clearance cases. However, at the tip clearance of 3.1% and 4.4% of the blade span cases, flow angles
exceeding the calibration range of the 5-hole probe were observed. Because of the wider calibration range, larger flow angle

by strong leakage vortex could be measured by the 7-hole probe.
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Table 1 Specification of the cascade

Blade chord C=126 mm
Blade pitch S=102.7 mm
Blade span H=160 mm
Aspect ratio H/C=127
Solidity /S=1.23
Number of blade m=5
Cascade inlet angle an=32°
Cascade exit angle Qout=—65.7 °
Cascade turning angle Aa=97.7°
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Table 2 Uncertainty interval

olﬂ FlF o

4% 4w

= 29 5m/so|H, Ejo|E FE=
ZFo0=2 3t Fol=RSg, Re
g0l it dre o7

interval)

Pl | Ptarie |V W 0 by

[Pa] [Pa] | [mvs] [°] [°]
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7-hole +2.95 | +4.88 | +0.63 £1.24 £1.77 | £0.05

* based on 95% confidence level
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Fig. 7 Total pressure loss coefficient and secondary
flow measured by 5-hole probe,
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Fig. 8 Total pressure loss coefficient and secondary
flow measured by 7-hole probe,
(@) 7=2.3%, (b) 7=3.1% and (c) T=4.4%
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