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Aerodynamic design and numerical simulation of

a highly loaded transonic two-stage fan

JIN Hai-liang, JIN Dong-hdi, GUI Xing-min
(Aeroengine Numerical Simulation Research Centers School of Jet Propulsion,

Beijing University of Aeronautics-and Astronautics, Betjing 100191, €hina)

Abstract: The design procedure and tesult of a highly loaded trdnsonic two-stage fan for
a variable cycle engine were presented. The-selection-of key parfameters was discussed during
the design procedure. \ The throughflow calculation-and blade design were completed using
the S,,, streamsurface-based ‘streamliné curvature method and arbitrary camber lines blading
method. The design strategies of swept rotors and stators were adopted to improve the effi-
ciency and stall margin of/ the fan. Three-dimensional computation results indicate that the
design targets of-the two-stage fan are achieved except for the adiabatic efficiency. The fan

has relatively high peak efficiencies above 80% rotating speed.

Key words: variable cycle engine; highly loaded; transonic; two-stage fan;
aerodynamic design; numerical simulation
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Table 1 Design parameters of the two-stage fan
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Fig. 1 Flow-path of the two-stage fan
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Table 2 Throughflow design results of the

two-stage fan
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