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Development of Performance Analysis Program for an Axial Compressor
with Meanline Analysis
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Abstract

Axial-flow compressor is one of the most important parts of gas turbine units with axial turbine and
combustor. Therefore, precise prediction of performance is very important for development of new
compressor or modification of existing one. Meanline analysis is a simple, fast and powerful method
for performance prediction of axial-flow compressors with different geometries. So, Meanline analysis is
frequently used in preliminary design stage and performance analysis for given geometry data. Much
correlations for meanline analysis have been developed theoretically and experimentally for estimating
various types of losses and flow deviation angle for long time. In present study, meanline analysis
program was developed to estimate compressor losses, incidence angles, deviation angles, stall and
surge conditions with many correlations. Performance prediction of one stage axial compressors is
conducted with this meanline analysis program. The comparison between experimental and numerical
results show a good agreement. This meanline analysis program can be used for various types of single
stage axial-flow compressors with different geometries, as well as multistage axial-flow compressors.
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Table 1 Correlations
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Item Correlation
Sesian i | Herrig et al.,”
esign flow angle
9 J Lieblein®

Deviation angle

Lieblein,® carter”

Prof

ile loss

Koch&Smith,™”
Aungier,"” Lieblein

(12)

Endwall loss

Howell,"™ Aungier,™”
Writer&Miller”

Secondary flow loss

Howell,"™ Gostelow'

15)

Tip clearance loss

Aungier,

Vavra

(16)

Surge line prediction

Koch,"” Freeman,

(18)

Aungier !

Table 2 Major geometry data for test cases

Rotor Stator
D), (m)
o AR o AR
23B-20/0.254 1.6 1.0 1.6 1.04
26B-21/0.254 1.8 1.2 1.8 1.24
28B-2210.254 1.8 0.8 1.8 0.82

Table 3 Design operating conditions

Item Value
Inlet flow angle(deg) 0
Mass flow rate(kg/s) 9.457
RPM 9170
Inlet total pressure(Pa) 101300
Inlet total temperature(K) 288.15
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Table 5 Deviation angle

Model Rotor Stator
oae
DIRIID DIAIID

23B-20/4.6/3.72/3.83/4.50|  9.3/8.30/8.43/9.02
26B-21|5.9/4.77/5.08/5.66| 10.5/9.22/9.47/10.18
28B-22|7.4/6.64/6.60/7.19]12.01/10.33/10.31/11.68

@ : Experimental results*?

@ : Lim et al.”

@ : Kim et al.(ﬁ)

@ : Present
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