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摘要： 

在亚临界、近临界及超临界压力区，对600 MW超临界W火焰锅炉水冷壁中垂直上升低质量流速优化内螺纹管的传

热特性进行了试验研究，得到了不同运行工况下内螺纹管的壁温分布，分析了压力、外壁热流密度、质量流速对传

热特性的影响。结果表明：低质量流速优化内螺纹管具有良好的传热特性，能够有效避免膜态沸腾；在亚临界压力

区，压力与热流密度的增大以及质量流速的减小，均会导致干涸提前发生和干涸后的壁温飞升值增大。与亚临界压

力区相比，内螺纹管在近临界压力区的传热特性变差，随着压力的增大，管壁温度显著升高，发生传热恶化时的临

界干度减小。在超临界压力区，内螺纹管在拟临界点附近出现了传热强化；压力越接近临界压力，传热强化越明

显；压力与热流密度的增大以及质量流速的减小均会导致壁温增大。 
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Abstract: 

Under sub-critical, near-critical and supercritical pressure, this paper experimentally investigated the 
heat transfer characteristics of vertical upward low mass-flux optimized rifled tube, which is applied in 
supercritical W-shape flame boiler. The wall temperature distribution in rifled tube was obtained and the 
effects of pressure, inner wall heat flux and mass flux on heat transfer characteristics was analyzed. The 
results illustrate that low mass-flux optimized rifled tube has good heat transfer performance and can 
efficiently prevent the occurrence of departure from nucleate boiling (DNB). In sub-critical pressure 
region, with the increase of pressure and inner wall heat flux and the decrease of mass flux, dryout 
occurs ahead and the wall temperature in post-dryout region increases obviously. Compared with the 
heat transfer characteristics of rifled tube at sub-critical pressure, that in near-critical pressure region 
gets worse, the wall temperature significantly rises and the critical quality decreases with increasing 
pressure. At supercritical pressure, heat transfer enhancement occurs in pseudo-critical enthalpy region 
in rifled tube; while the pressure approaches critical pressure, the heat transfer is enhanced more; the 
wall temperature increases with increasing pressure and heat flux and with decreasing mass flux.

Keywords: supercritical W-shape flame boiler   low mass-flux   optimized rifled tube   heat 
transfer characteristics   

收稿日期 2010-11-26 修回日期 2011-05-05 网络版发布日期 2011-11-01 

DOI: 

基金项目: 

“十一五”国家科技支撑计划重大项目(2006BAA03B02-03)。 

通讯作者: 杨冬

作者简介: 

作者Email: 

参考文献：

本刊中的类似文章



1．贾宝荣 杨立军 杜小泽 杨勇平.导流装置对直接空冷单元流动传热特性的影响[J]. 中国电机工程学报, 
2009,29(8): 14-19
2．潘杰 杨冬 朱探 董自春 毕勤成.亚临界及近临界压力区低质量流速垂直内螺纹管传热特性试验研究[J]. 中国电

机工程学报, 2010,30(11): 79-85
3．邵莉 许之初 韩吉田 王美霞 陈文文 陈常念.卧式螺旋管内R134a沸腾两相传热特性实验研究[J]. 中国电机工

程学报, 2011,31(8): 62-66

4．白穜 张红 许辉 丁莉.一种新型组合式热管吸液芯性能的研究[J]. 中国电机工程学报, 2011,31(23): 79-85

Copyright by 中国电机工程学报


