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A Study on the Performance Prediction Method for an
Axial Compressor with Variable Inlet Guide Vane

Donghyun Kim* - Sangjo Kim* - Kuisoon Kim*" - Changmin Son***
You-il Kim**** - Seongki Min*****

ABSTRACT

In this study, numerical method, stage stacking method based on the result of numerical method
and scaled stage stacking method have been applied to predict the performance of a multi-stage axial
compressor with inlet guide vane. The results obtained through three different methods for off-design
conditions were compared with performance test data. And the effect the angle of variable inlet guide
vane was also investigated. The three-dimensional numerical simulation has been performed by using
flow analysis program, FLUENT™ 63 and the performance prediction based on the stage stacking

method has been performed with compressor analysis code from NASA.
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Table 1. Specifications of the Compressor

Table 2. Inlet Conditions

IGV 41
1** Rotor 23
No. of ;td SI;ator 47
otor 29
Blades 2™ Stator 60
3" Rotor 37
3" Stator 74
st
Rotor Tip 21nd li{otor 0.5 mm
otor 0.45 mm
Clearance 3" Rotor 0.4 mm

Interface:
Mixing Plane

Fig. 2 Boundary Conditions for Computation
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Fig. 3 Stage-Stacking Method Calculation Procedure
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Table 3. Comparison of Input Data s
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emperature (K) emperature (K) 1, L L L T
Inlet Total Inlet Total Corrected mass flow rate (kg/s)
P (Pa) 101325 P (Pa) 101325
ressure a ressure a . .
Fig. 4 Pressure Ratio vs Mass Flow Rate
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