
加入收藏 | 设为首页

首页 本刊介绍 编委会 投稿须知 审稿编辑流程 期刊征订 广告征订 English  选择皮肤：

柴磊,夏国栋,周明正,崔珍珍.并联硅基扩缩微通道热沉强化传热特性[J].航空动力学报,2013,28(12):2725~2730

并联硅基扩缩微通道热沉强化传热特性

Heat transfer enhancement characteristics of parallel-microchannel 
silicon heat sink with expansion-constriction cross sections

投稿时间： 2012-11-05  

DOI：

中文关键词:  扩缩  微通道  恒热流  摩擦因数  强化传热

英文关键词:expansion-constriction  microchannel  constant heat flux  friction factor  heat transfer enhancement

基金项目:国家自然科学基金（51176002）；国家重点基础研究发展计划（2011CB710704）；教育部博士点学科专项科研基金（20111103110009）

作者 单位

柴磊  北京工业大学 环境与能源工程学院, 北京 100124;中国科学院 工程热物理研究所, 北京 100190 

夏国栋  北京工业大学 环境与能源工程学院, 北京 100124 

周明正  北京工业大学 环境与能源工程学院, 北京 100124 

崔珍珍  北京工业大学 环境与能源工程学院, 北京 100124 

摘要点击次数: 88

全文下载次数: 124

中文摘要:

      采用去离子水作为冷却工质，实验研究了并联硅基扩缩微通道热沉内的流体流动与强化传热特性.基于微尺度强化传热机理，设计加工了两种并联硅
基扩缩微通道热沉.通过测量流体的体积流量、进出口压降与温度、热沉底面加热膜温度，并以传统矩形直通道热沉为参照，获得了并联硅基扩缩微通道热
沉在恒热流边界条件和不同体积流量工况下流体流动与对流传热特性参数.结果显示：相对于矩形直通道，并联硅基扩缩微通道热沉的表面传热系数可提高1
2.5%~85.1%，但摩擦因数只增加了-9.2%~31.4%.表明并联硅基扩缩微通道热沉具有优越的强化传热特性.

英文摘要:

      With deionized water as working fluid,experiments on fluid flow and heat transfer enhancement characteristics were conducted in 
the parallel-microchannel silicon heat sink with expansion-constriction cross sections.Based on the microscale heat transfer enhancement 
mechanism,two parallel-microchannel silicon heat sink with expansion-constriction cross sections were designed and processed.In contrast 
to the corresponding conventional rectangular microchannel heat sink,the flow and heat transfer parameters of parallel-microchannel 
silicon heat sink with expansion-constriction cross sections were obtained in different volume flow rates and constant wall heat 
flux,along with simultaneous measurement of volume flow rate,pressure drop and temperature in the inlet and outlet,and wall temperature 
at the substrate of heat sink.It is found that the heat transfer rate of parallel-microchannel silicon heat sink with expansion-
constriction cross sections is increased by 12.5%-85.1% over the rectangular straight microchannel heat sink value,but the friction 
factor is only increased by -9.2%-31.4%,showing that the parallel-microchannel silicon heat sink with expansion-constriction cross 
sections has superior heat transfer enhancement characteristics.

       


