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A Study on The Stage Matching of Multistage Compressor

Chang-Ho Choi, Jin-Han Kim', Chun-Taek Kim, Soo-Seok Yang, Dae-Sung Lee

Key Words: Multistage Compressor( CFEF 943 7)), Stage Matching( & vfl3)), Axial Compressor( S5 7))

ABSTRACT

A method to search the design parameters for optimum stage matching has been used based on a 1-D
mathematical model of a compressor, which uses the data obtained from the preliminary test to identify the

design parameters.

This methodology was applied with a two-stage axial compressor, which was originally designed for a
helicopter gas turbine engine. After identifying design parameters using preliminary test data, an optimization
process has been employed to achieve the best matching between the stages (i.e., maximum efficiency of the
compressor at its operation modes within a given range of the rotor speed under given restrictions for
required stall margins and mass flow). 3-D flow calculations have been performed to confirm the usefulness
of the corrections based on 1-D mathematical model. Calculational results agree well with the experimental
data in view of the performance characteristics. Some promising results were produced through the
methodology proposed in this paper in conjunction with flow calculations.
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Table 1 Design requirements of a two stage axial

COMpressor
Iniet pressure 101,325 pa
Iniet temperature 288K
) Flow rate 304 kofs
BaSIC. Rotational speed 41,500 mpm
Requirernents - -
Total pressure ratio | 2.1
Adiabatic efficiency more than (.84
Inlet flow angle R0
Oft-design Stall margin more than 12%
Reguirements | Operating Range 60%~105% rpm

Fig. 2 A view of designed two~stage axial compressor
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original flow passage
----------- corrected flow passage

Fig. 5 Corrected compressor flow passage
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