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Abstract; A comparative study was conducted on the characteristics of a two-stage axial flow compres-
sor, using experimental and numerical methods under fixed and variable inlet guide vane conditions. The
two-stage compressor was scaled and modeled from a high-power axial compressor. The absolute flow an-
gle and velocity distributions in the spanwise direction at the inlet and the outlet of first rotor blade of the
two-stage compressor were measured using a laser Doppler velocimetery (LDV) system. The calculated
results are in good agreement with the measured results, verifying the correctness of numerical method.
The calculated compressor efficiency is slightly higher than the experimental results. The characteristics
of the two-stage compressors have a great similarity, and the flow fields of the two-stage compressor have
the same distribution pattern before and after scaling and modeling. After scaling and modeling, the effi-
ciency of the two-stage compressor decreases by 1.23% .
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Tab. 1 Main design parameters of two-stage compressor

BER 1.621
B G/kges ™! 17.3
Y& 5638 n/remin ™! 16 194
R /% 89.58
HEF TR R 9.7 x10°
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Tab.2 Main geometric parameters of two-stage compressor

5 n #Eo1% 1% 2% 2% HH

S el #eE o #Eel o EeE o Sk
#HSME D /mm 218.2 206.4 197.7 191 187.4 186.8
R d 0.35 0.37 0.43 0.49 0.54 0.57
M 5% b, /mm 40.5 56.3 28.2 40.6 39.3 50.0
BRI 3.36 2.30 3.95 2.34 2.22 1.46
)i 1.04 1.10 0.89 0.94 0.84 1.03
mRECN 26 19 30 22 20 20
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compressor performance
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at inlet and outlet of first stage rotor blade
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