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摘要摘要摘要摘要 民机受到的摩阻占其总阻力很大比例,减少摩阻对改善民机性能和降低成本具有重要意义。层流摩阻远小于湍流摩阻,因此扩大层流区,甚至

实现全层流流动是减阻的一个重要途径。为此,形成了包括自然层流流动、全层流流动和混合层流流动3种层流流动控制技术。本文从减阻分析,

对3种层流流动控制技术的概念、方法、优缺点、可带来的效益,层流流动控制技术的设计方法,层流流动飞机的维护(包括防昆虫和冰粒等污染的

措施)等方面作了较为系统的阐述。概要介绍了国外1930—2000年间层流流动控制技术的研究简况,并选择X-21A飞机缝道吸气飞行试验、

Jetstar HLFC前缘系统模拟航线飞行的飞行试验、以及Boeing 757 HLFC飞行试验等重要项目为例阐述了层流流动控制技术的发展状况,指出

了今后进一步研究的方向。
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Abstract： Friction drag is the major part of the total drag of a transport, so reducing it is essential for improving the 

performance and reducing the cost of a transport. Since laminar friction drag is much less than the turbulent one, one of 

the important measures for reducing it is to increase the laminar flow extent, and if possible, to realize a fully laminar 

flow. For that, three types of laminar flow control technology, i.e., natural laminar flow, fully laminar flow and hybrid 

laminar flow controls, are formed. In the present paper, drag reducing analysis, the concepts, methods, potential 

benefits and design methods of laminar flow control technology, and operational maintenance of a laminar flow aircraft 

(including protection of insect contamination and ice accumulation) are systematically described; Summary of researches 

of laminar flow control technology during 1930-2000 is briefly introduced and the progress in this field is shown by using 

examples of X-21A slotted suction flight tests, simulated airlines flight tests of Jetstar HLFC leading edge systems and 

Boeing 757 HLFC flight tests, and future research is also pointed out. 
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