
中国电机工程学报 2011, 31(25) 139-149 DOI:     ISSN: 0258-8013 CN: 11-2107/TM

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

高高高高电压电压电压电压技技技技术术术术 扩扩扩扩展功能展功能展功能展功能 

本文信息

Supporting info 

PDF(1049KB)

[HTML全文] 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 
文章反馈 

浏览反馈信息 

本文关键词相关文章

流注传播

均匀电场

三电极

流体模型

气压

湿度

本文作者相关文章

孟晓波

惠建峰

卞星明

陈枫林

王黎明

关志成

陈勇

PubMed

Article by Meng,X.B 

Article by Hui,J.F 

Article by Pan,X.M 

Article by Chen,F.L 

Article by Yu,L.M 

Article by Guan,Z.C 

Article by Chen,y 

低低低低气气气气压压压压下流注放下流注放下流注放下流注放电电电电特性的特性的特性的特性的研研研研究究究究

孟孟孟孟晓晓晓晓波波波波
1
，惠建峰，惠建峰，惠建峰，惠建峰

2
，卞星明，卞星明，卞星明，卞星明

1
，，，，陈枫陈枫陈枫陈枫林林林林

1
，王黎明，王黎明，王黎明，王黎明

1
，，，，关关关关志成志成志成志成

1
，，，，陈陈陈陈勇勇勇勇

3

1．清华大学深圳研究生院，2．陕西省电力公司，3．武汉大学电气工程学院

摘要摘要摘要摘要： 

流注的产生和传播是空气间隙击穿中一个重要的物理过程，研究低气压下流注的产生和传播过程有助于理解空气

间隙的击穿放电，对高海拔地区输电线路及输变电设备的设计和运行有着重要的意义。在可调节气压湿度的有机

玻璃罐中，利用“三电极”结构，应用光电倍增管测量了不同气压湿度下，流注传播概率和平均传播速度随平板

间电场强度的变化。通过数据拟合得到了流注稳态传播电场和相对空气密度以及湿度之间的经验公式。建立流体

模型，对流注传播的动力学特性进行了仿真计算，得到的流注稳态传播电场及平均传播速度和实验测量得到的结

果吻合得很好。结果表明：流注的传播场强随湿度、气压的增大而增大；在相同的电场强度下，流注平均传播速

度随湿度、气压的增大而减小。利用仿真计算模型计算得到流注传播过程中的各个参数，分析了流注传播动力学

特性随气压湿度变化的机制。 
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Research on the Characteristic of Streamer Discharge at Low Air Pressure
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Abstract: 

The streamer generation and propagation is a significant physical process during air gap breakdown. 
Research on streamer generation and propagation process under the low air pressure is helpful for 
understanding the process of air gap breakdown, which also has important significance on design and 
operation of transmission lines and equipments at high altitude area. In the paper, it was measured in 
a cylindrical chamber made of organic glass that the variation of the streamer propagation probability 
and average propagation velocity with electric field between parallel plates at different air pressure and 
humidity through photomultipliers in three-electrode arrangement. An empirical equation was obtained 
for explaining the relationship between streamer stability propagation field and relative air density, 
humidity. The simulation on streamer dynamics was carried out through fluid model. The obtained 
streamer stability propagation field and average propagation velocity from numerical computation was 
close to the experimental results. It was found that streamer stability propagation field increased with 
the rise of air pressure or humidity. The average propagation velocity decreased with the rise of air 
pressure or humidity under the same electric field. The mechanism of variation of streamer dynamics 
with pressure and humidity was obtained through the analysis on various parameters in the process of 
streamer propagation, which were calculated by the numerical simulation model.

Keywords: streamer propagation   uniform field   three eletrode system   fluid model   air 
pressure   humidity   
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