
Accepted Manuscript

Experimental study on saturated flow boiling heat transfer of nitrogen in a small-

diameter horizontal heated tube

Qiaoyu Zhang, Jun Chen, Jiapeng Li, Jing Cao, Liang Chen, Yu Hou

PII: S0894-1777(17)30100-0

DOI: http://dx.doi.org/10.1016/j.expthermflusci.2017.04.003

Reference: ETF 9065

To appear in: Experimental Thermal and Fluid Science

Received Date: 28 October 2016

Revised Date: 26 February 2017

Accepted Date: 2 April 2017

Please cite this article as: Q. Zhang, J. Chen, J. Li, J. Cao, L. Chen, Y. Hou, Experimental study on saturated flow

boiling heat transfer of nitrogen in a small-diameter horizontal heated tube, Experimental Thermal and Fluid

Science (2017), doi: http://dx.doi.org/10.1016/j.expthermflusci.2017.04.003

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.

http://dx.doi.org/10.1016/j.expthermflusci.2017.04.003
http://dx.doi.org/10.1016/j.expthermflusci.2017.04.003


  

1 

 

Experimental study on saturated flow boiling heat transfer of nitrogen in a 

small-diameter horizontal heated tube  
Qiaoyu Zhang1, Jun Chen2, Jiapeng Li2, Jing Cao1, Liang Chen1, Yu Hou1,* 

1  State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, PR 

China 
2  Kunming Institute of Physics, Kunming 650223, PR China 

*Corresponding author, Email: yuhou@mail.xjtu.edu.cn 

 

Abstract 

In this study, experiments were performed to study the saturated flow boiling heat transfer characteristics of 

saturated nitrogen in a horizontal stainless steel heated tube with an internal diameter of 2.92 mm and length of 

1000 mm. The heat transfer coefficients (1134 data points) were obtained under a wide range of operation 

conditions (109 cases), e.g. heat flux of 1.4−43.7      , mass flux of 170−310         , inlet pressure of 

192−350    , and vapor quality of 0.0015−0.71. Results showed that nucleate boiling dominated the heat transfer 

mechanism in the small-diameter horizontal tube under the conditions in the tests. The heat transfer coefficients 

had little dependence on mass flux or vapor quality but had strong correlation with heat flux and working 

pressure. Instability of heat transfer was also observed in the experiments when the vapor quality is greater than 

0.2. In the experiments, the temperature oscillations show a relatively strong relationship with vapor quality 

rather than heat flux, suggesting the flow pattern change from steady bubble or plug flow to unsteady annular flow 

or intermittent local dry out when vapor quality is about 0.2. The correlation of Tran et al. can give predictions in 

good agreement with the experimental data, and therefore it is recommended in predicting heat transfer 

coefficient of saturated nitrogen flow boiling in small-diameter horizontal tubes. 
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