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Abstract: In order to study the aerodynamic performance and flow field change law of fan components of
variable cycle engine during mode transition, the throttle valve model is used at the outlet of the outer bypass of
the fan three—dimensional numerical simulation model to give the outlet characteristic boundary instead of the
mode selection valve and to form a fan high/low—order hybrid calculation model. In the calculation process, the
opening and closing process of the valve is simulated by adjusting the throttle coefficient. When the mode selec-
tion valve acts alone, the changes of aerodynamic performance and flow field of fan components, intermediate
casing and split ring during mode transition are analyzed, and the following conclusions are obtained. In the first
half of valve closing process (throttle coefficient>0.4) , the second stage is blocked. At the same time, the shock

wave of the second stage is located in the rotor channel and moves forward continuously during the valve closing
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process. The flow field and working point of the first stage hardly change during this process. When the channel

shock wave of the second stage is pushed near the leading edge of the blade, the second stage exits the blockage

state. The channel shock wave in the channel of the first stage rotor begins to move, and the aerodynamic perfor-

mance of the first stage begins to change significantly. In the process of mode selection valve from opening to clos-

ing, the attack angle at the leading edge of the split ring increases, and the wall boundary layer on the upper wall

of the inner bypass thickens, resulting in radial distortion of the inlet flow of the inner channel.

Key words: Variable cycle engine; Mode selection valve; Mode transition; Throttle model; Quasi

steady
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