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A Study on Performance Characteristics of an
Axial Compressor with the Casing Groove

Kwang-Jin Choi’, Jin-Hyuk Kim’, Kwang-Yong Kim™

Key Words : Axial Compressor( 547 $57)), Numerical Analysis(53/84), Casing Groove(#0]4 Z-2B), Surge Margin(+13/F}),
Total Pressure Ratio( % 98 H)), Adiabatic Efficiency(H%.& %)

ABSTRACT

This paper presents a study on the performance of NASA Rotor 37 with the casing grooves based on three-dimensional
numerical analysis. Reynolds-averaged Navier-Stokes equations are solved on a hexahedral grid with the shear stress transport
model as a turbulerice closure model. The governing equations are discretized by a finite volume method. The validation of
the numerical results is performed through experimental data for the total pressure ratio and the adiabatic efficiency. The
investigation for an axial compressor with a smooth casing and the casing grooves is carried out to compare the performance
parameters, for example, surge margin and efficiency, etc. The surge margin is improved in the case of the casing grooves while
remarkable improvement of the efficiency is not produced. The result shows that the casing groove is beneficial to expand the

operating range of NASA Rotor 37.
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(b) Meridian view

Fig. 1 Shape of NASA Rotor 37
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Table 1 Design specifications of NASA Rotor 37

Design mass flow rate, ks/s 20.19
Rotational speed, rpm 171887
Total pressure ratio 2.106
Inlet hub-tip ratio 0.7
Blade aspect ratio 1.19
Tip relative inlet Mach number 1.48
Hub relative inlet Mach number 113
Tip solidity 1.29
Number of rotor blades 36

kel 590 tip axial chord

Fig. 2 Definition of the casing groove
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(a) Hexahedral grids of the one passage

(b) Hexahedral grids of the groove

Fig. 3 Structure of the grid system
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Fig. 4 Grid dependency test results
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Fig. 6 Comparison of the performance curve between
reference and casing groove

Table 2 Computational Results for the performance

Reference Groove Improvement
Mg oker KE/S 20.93 20.86 -0.07
Nysanrr 70 82.22 80.70 -1.52
Tppy %6 84.21 &4.30 0.09
Theaks 20 85.28 &.36 0.08
Prp 2.073 2086 0.014
Bra,, 2.057 2,069 0.012
Pra 1.996 1.984 -0011
SM, % 1163 1801 6.38
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