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中文摘要:

      基于螺旋桨片条理论对叶素进行受力分析，推导了螺旋桨拉力和功率等参数的计算公式，建立了螺旋桨实时数学模型，将模型求解归结于干涉角的迭
代，并指出模型保证实时性的关键在于迭代算法的收敛速度.通过分析迭代函数及其导数关系，提出一种干涉角初值设置方法，并提出采用割线法代替导数
法能加快迭代运算.仿真结果与实验数据对比分析表明：基于叶素受力分析得到螺旋桨拉力和功率的计算精度满足要求，干涉角初值设置以及基于割线法的
迭代收敛速度能满足涡桨发动机控制系统实时仿真的需要.

英文摘要:

      Based on strip theory and force analysis on the blade element, calculation equations of propeller drag and power was deduced, and 
then a real-time mathematical model of propeller was built. It was concluded that resolution of the model was decided by the 
interfercence angle interation, and the key problems of guaranting real-time calculation lied in the iteration of convergence rate of 
interference angle. After analysis of iteration function and its derivative, method of setting initial iterative value of interference 
angle was proposed and secant method was adopted to accelerate the iterative instead of derivation method. Comparison between the 
experiment data and computational propeller properties of mathematical model showed that,the propeller drag and power deduced from strip 
theory and force analysis on the blade element has satisfactory precision, and the convergence rate of the interference angle iteration 
algorithm based on initial iterative value setting and secant method could meet the requirement of real-time simulation of turboprop 
engine control system.
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