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Table 1 Design parameters of Stage A and Stage B

Parameter Stage A Stage B
Design flow
. 0.72 0.58
coefficient
Configuration 1GV+ Rotor+ Stator
Number of blades 36+17420

Camber angle at
ABEr ANGIC AL 47 44-20.2450.5  7.0-440.8+42. 6

mid-span/ (%)

Stagger angle at
1BBET ARSI AL 4425.2412.4  5.0436.5414.7

mid-span/ (")
Solidity (mid-span) 1.43+1.18+1.43 1.39+1.03+1.43

Aspect rati
spect ratio 2.00+1.14+1.11 1.95+1.32+1.11

(mid-span)
Blade chord a
ade chord at 100+1754+180 951524180
mid-span/mm
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Table 2 Test operating conditions

Configuration Operating condition(mass flow rate)

Stage A 0.50% $=0.725,0. 490(near stall)

Stage A 1.50% $=0.725, 0.638, 0.525, 0.470(near stall)
Stage B 1. 00% $=0. 680, 0.580, 0.460(near stall)

Stage B 1. 75% $=0.680, 0.580, 0.485(near stall)
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Abstract. Rotor passage flow fields are measured by stereoscopic Qartic\fé\if'aége velocimetry (SPIV) in a large-scale low
speed axial compressor test facility. The measurements are conductéd)n)conditions of stages with different aerodynamic
loading levels, different rotor tip gap sizes and different opergq'rﬁs;)ohditions. The variations of blockage inside the rotor
passage are analyzed by a quantitative method. The re,gult‘s\ghgﬁ'that; in the test conditions the distribution of blockage by
the tip leakage vortex has the characteristics of n -I%‘?&\ya’nd non-monotonicity . which means the peak blockage occurs
inside the rotor passage; the adverse pressure gradientis the most important physical mechanism for the growing of the
blockage; in an environment of adverse pres rﬁ\brédi nt the higher the initial mass flow rate in the blockage region, the fas-
ter is the growth of blockage. and the h r\be’inftial total pressure deficit, the easier it is to cause stall; intensive turbulent
mixing occurs between the tip leakage ﬂow”;\nd the mainstream, and the transport of kinetic energy between the mainstream
and tip leakage flow by the viscosity and turbulent fluctuation in the turbulent mixing is the main mechanism for blockage de-

cay.

Key words: tip leakage vortex; endwall blockage; adverse pressure gradient; turbulent mixing; stereoscopic particle im-

age velocimetry; compressor
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