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The Five-Stage Transonic Compressor for Lift Engines
—Aerodynamic Design—

By Shoichi FuJIl, Masakatsu MATSUKI, and Mitsuo GOMI

A five-stage axial-flow compressor with two rotors operating at the transonic regime
was designed and constructed (in 1963) in order to investigate the potentialities and also
problems which a compact, high-speed compressor would encounter.

This paper describes the design procedure, the method for calculating velocity triangles
and the selection of blade shapes, as well as the design philosophy. The following items

of over-all performance and characteristics were selected at the

COMPpressor :
(1) Total pressure ratio, 4.0.
(2) Adiabatic efhciency estimated, 0.85.
{(3) Flow rate, 22.0kg/s.
(4) Outer diameter, 400.0 mm.
{(5) Full axial-length, 396.0 mm.
(6) Hub-to-tip radius ratio, 0.40.
(7) Tip rotational speed, 340 m/s.
(8) Inlet axial velocity, 210 m/s.

design stage of this

(10) Relative maximum Mach number to the first rotor, 1.02.
(11) Maximum Mach number to the first stator, 0.85.
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