
Accepted Manuscript

A Thermal-Stress Field Calculation Method Based on the Equivalent Heat
Source for the Dielectric Fitting under Discharging

Yang Fan, Liu Kai, Wang Shaohua, Gao Bing, Ai Shaogui, Zheng Xinlong, Le
Yanjie, Irfan Ullah

PII: S1359-4311(17)35748-4
DOI: https://doi.org/10.1016/j.applthermaleng.2018.04.057
Reference: ATE 12054

To appear in: Applied Thermal Engineering

Received Date: 5 September 2017
Revised Date: 19 March 2018
Accepted Date: 11 April 2018

Please cite this article as: Y. Fan, L. Kai, W. Shaohua, G. Bing, A. Shaogui, Z. Xinlong, L. Yanjie, I. Ullah, A
Thermal-Stress Field Calculation Method Based on the Equivalent Heat Source for the Dielectric Fitting under
Discharging, Applied Thermal Engineering (2018), doi: https://doi.org/10.1016/j.applthermaleng.2018.04.057

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.applthermaleng.2018.04.057
https://doi.org/10.1016/j.applthermaleng.2018.04.057


  

 

A Thermal-Stress Field Calculation Method Based on 

the Equivalent Heat Source for the Dielectric Fitting 

under Discharging 
         

Yang Fan
a
, Liu Kai

a*
, Wang Shaohua

b
, Gao Bing

a
, Ai Shaogui

c
, Zheng Xinlong

d
, Le Yanjie

d
, Irfan Ullah

a
 

 

aState Key Laboratory of Power Transmission Equipment & System Security and New Technology, School of Electrical Engineering, 
Chongqing University, Chongqing400044, China 
bState Grid Zhejiang Electric Power Corporation Research Institute, Hangzhou, 310008, China 
cState Grid Ningxia Power Company, Yinchuan 750001, china 
dZhoushan Electrical Power Department, State Grid Zhejiang Electric Power Corporation, zhoushan, 316000, China 

 

Abstract 

The discharging in the dielectric fitting can generate thermal shock and thermal stress, which will break the 

insulation and containment of the dielectric fitting. The discharging process in the dielectric fitting causes the 

multiple physical field coupling problem, which makes it difficult to calculate the thermal-stress field 

distribution of the dielectric fitting under discharging directly. This paper proposes a thermal-stress field 

calculation method of the dielectric fitting under discharging based on the equivalent heat source. In the first 

stage, this paper considers the discharging in the dielectric fitting as the discharging between a tip and plane 

electrodes, and builds the magnetohydrodynamic (MHD) model for the arc. In the second stage, an equivalent 

heat source is proposed to be equivalent to the heat effect of the arc. In the third stage, its accuracy is verified by 

comparing with the simulation results in MHD model. The results show that the error between the equivalent 

model and the MHD model is less than 0.3%, which proves that the equivalent heat source can be equivalent to 

the heat effect of the arc. Furthermore, the equivalent heat source is used to calculate the thermal and stress 

distributions of the dielectric fitting under discharging. Finally, the experiments verify the feasibility and 

accuracy of the proposed method. 
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