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Design of Fuel Regenerative Cooling System for Rudder Shaft of Hypersonic Aircraft
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Abstract: As rudder of hypersonic aircraft has serious aerodynamic heating phenomenon during the flight, the absence of cooling

schemes would lead the actuator to absorb rudder surface heat, causing temperatures rise beyond the operating temperature range

of the actuator components. A cooling scheme which adopts engine fuel to actively cool the rudder shaft is proposed, and a new

rudder shaft’ s structure is designed to guarantee structural strength and increase the heat exchange area of the shaft. The thermal

simulation analysis proves that fuel cooling scheme can ensure that the actuator components meet the operating temperature

requirements. And the simulation analysis on the structural strength of the rudder shaft indicates that its strength can meet the

requirements of the loading capacity.
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