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Abstract: In order to develop an advanced design system for high performance multistage tran-
sonic compressors, a multi-circular arc (MCA) airfoil parametric modeling method, an MCA
thickness-distribution airfoil parametric modeling method and a modified NACA 6-series airfoil
parametric modeling method are proposed. The quasi-3D design results of the front 6.5 stages of
the energy efficient engine (E’) high pressure compressor co-designed by NASA/GE are utilized
to construct the parametric compressor model. Then the computational fluid dynamic method is
used to numerically simulate the internal flows and pressurization characteristics of the parametric
compressor under variable rotational speed conditions. The results show that compared with the
design target and prototype compressor’s experimental result at near peak efficiency point of
100% design speed, the errors of the mass flow rate are 0.4% and 0. 6%, respectively, and the
errors of adiabatic efficiency are 1. 9% and 0. 9%, respectively. The total pressure ratios of the

parametric compressor and of the prototype compressor are both lower than the design target.
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The total pressure ratio deficiency is mainly accounted for the severe shock detachment caused by

the excessive aerodynamic load of the front transonic rotor. By reasonably adjusting the aerody-

namic load distribution and decreasing the flow spillage, the compressor aerodynamic performance

especially the total pressure ratio at the design condition can be improved. The outcomes have

reference values for the design optimization of multistage transonic compressors.

Keywords: E° high pressure compressor; geometric parameterization; pressurization characteris-

tics; shock detachment
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Table 1 Compressor aerodynamic performance at near peak
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Table 3 Aerodynamic performance of R1 at different condition

B/ RL i R1 4 BpLgash %L

o (kg+s ) AM JES & -
1 53.85  0.481  0.883  0.847  8.72
2 56.94  0.468  0.892  0.848  9.64
3 53.55  0.473  0.890  0.850  8.70
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Fig. 11 Radial distribution of R1 aerodynamic parameters of

parametric compressor
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tion surface of R1 of parametric compressor
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