Accepted Manuscript

APPLIED
THERMAL
Research Paper ENGINEERING

Experimental investigations of pool boiling on a vertical tube in the confined
vs. unconfined spaces

Yongsheng Tian, Zengqiao Chen, Naihua Wang, Zheng Cui, Lin Cheng

PII. S 1359_43 1 1(17)35 1 16-5 DESIGN . PROCESSES . EQUIPMENT . ECONOMICS
DOI: https://doi.org/10.1016/j.applthermaleng.2018.01.043
Reference: ATE 11697

To appear in: Applied Thermal Engineering

Received Date: 4 August 2017

Revised Date: 11 January 2018

Accepted Date: 12 January 2018

Please cite this article as: Y. Tian, Z. Chen, N. Wang, Z. Cui, L. Cheng, Experimental investigations of pool boiling
on a vertical tube in the confined vs. unconfined spaces, Applied Thermal Engineering (2018), doi: https://doi.org/
10.1016/j.applthermaleng.2018.01.043

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.


https://doi.org/10.1016/j.applthermaleng.2018.01.043
https://doi.org/10.1016/j.applthermaleng.2018.01.043
https://doi.org/10.1016/j.applthermaleng.2018.01.043

Experimental investigations of pool boiling on a vertical tube in the confined vs.

unconfined spaces

Yongsheng Tian, Zenggiao Chen, Naihua Wang *, Zheng Cui, Lin Cheng

Institute of Thermal Science and Tecnology, Shandong University, Jinan 250061, China
Abstract

An experimental investigation has been carried out to determine the local
characteristics of pool boiling heat transfer on the vertical tube in the confined and
unconfined space. The vertical test tube is 20 mm in diameter and 1500 mm in length.
Synchronized wall temperature and flow visualization allow to characterize and
analyze the heat transfer along the height for the different heat fluxes (22.13 kW/m? <
q < 100.20 kW/m?). We present the flow and heat transfer characteristics at the stage
of subcooled boiling and saturation boiling and reveal the differences of pool boiling
between in the confined and unconfined space. A sequence of two-phase and boiling
heat transfer regimes takes place along the height of the tube. The heat transfer
coefficient on the tube surface increases along the height. Compared with pool boiling
in an unconfined space, the confined pool boiling can enhance heat transfer and
reduce the thermal stratification. Furthermore, we propose a correlation of saturation

boiling heat transfer coefficient with g and H/D in confined space.
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Highlights

The visual characteristics of the vapor distribution along the vertical tube are
presented.

The difference between the limited space and pool boiling is studied experimentally
Thermal stratification of the tank can be mitigated by setting a limited space.

A boiling heat transfer correlation with g and H/D in confined space is proposed.
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