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采用混合单元的汽轮发电机定子温度场的分析与计算  

李俊卿 

华北电力大学电气与电子工程学院 

摘要： 

为了提高大型汽轮发电机温度场计算的精度，提出采用混合单元(混合坐标系)计算电机温度场的方法。根据传热学

和流体力学的基本原理，建立汽轮发电机定子三维温度场的数学模型；采用热平衡原理对定子温度场的偏微分方程

进行离散化处理，形成电机的等效热网络。给出采用混合单元对电机进行网格划分的方法，并推导了不同坐标系下

热导的求解方法，进而给出采用等效热网络方法求解定子温度场的非线型方程组。将其应用于一台QFSN-200-2型
汽轮发电机定子温度场的计算，并将计算结果与实测值进行了比较，结果表明所提出的方法是正确可行的。 
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Analysis and Calculation on Temperature Field of Turbo-generators With Dual 
Elements

LI Jun-qing

School of Electrical and Electronic Engineering, North China Electric Power University

Abstract: 

In order to increase the calculating precision of temperature field of turbo-generators, the method is 
proposed in which the temperature field of generators is calculated by dual elements (in other words in 
dual coordinate systems). In accordance with the theory of heat transfer and fluid mechanics, the stator 
3D temperature field model of turbo-generators was established. The partial differential equations of 
stator temperature field model were dispersed with thermal equilibrium theory and as a consequence 
their equivalent thermal net was obtained. Mesh division method and the thermal conductivity expression 
in dual coordinate systems were represented. Thus the non-linear equations about stator temperature 
field were obtained by equivalent thermal net method. These methods have been used for the 
calculation of stator 3D temperature distribution in QFSN-200-2 turbo-generators operating on different 
loads. The results show that the model and calculation methods are correct.
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