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Editorial

Two-Phase Flow and Heat Transfer Enhancement

Somchai Wongwises,' Afshin J. Ghajar,” Kwok-wing Chau,’ Octavio Garcia Valladares,*
Balaram Kundu,’ Ahmet Selim Dalkllu;,6 and Godson Asirvatham Lazarus’

! Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Lab. (FUTURE), Department of Mechanical Engineering,
Faculty of Engineering, King Mongkut’s University of Technology Thonburi, Bangmod, Bangkok 10140, Thailand

2 School of Mechanical and Aerospace Engineering, Oklahoma State University, Stillwater, OK 74078, USA

’ Department of Civil & Environmental Engineering, The Hong Kong Polytechnic University Hunghom, Kowloon, Hong Kong

* Department of Energy Systems, Centro de Investigacion en Energia, CIE-UNAM, Privada Xochicalco S/N,

62580 Temixco, MOR, Mexico

* Department of Mechanical Engineering, Jadavpur University, Kolkata 700032, India
§ Heat and Thermodynamics Division, Department of Mechanical Engineering, Yildiz Technical University, Yildiz,

34349 Istanbul, Turkey

7 Department of Mechanical Engineering, Karunya University, Coimbatore, Tamil Nadu 641 114, India

Correspondence should be addressed to Somchai Wongwises; somchai.won@kmutt.ac.th

Received 2 December 2013; Accepted 2 December 2013

Copyright © 2013 Somchai Wongwises et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly

cited.

Gas-liquid two-phase flow and heat transfer processes are
commonly encountered in a wide variety of applications,
for example, refrigeration and air-conditioning systems,
power engineering, and other thermal processing plants. The
advantage of high thermal performance in comparison to
the single-phase applications leads to various engineering
applications including the cooling systems of various types
of equipment such as high performance microelectronics,
supercomputers, high-powered lasers, medical devices, high
heat-flux compact heat exchangers in spacecraft and satellites,
and so forth. The aim of this special issue was to collect
the original research and review papers on the recent devel-
opments in the field of two-phase flow and heat transfer
enhancement. Potential topics included advanced heat pipe
technologies, boiling and condensation heat transfer, CHF
and post-CHF heat transfer, cooling of electronic system,
Heat and mass transfer in phase change processes, insta-
bilities of two-phase flow, measurements and modeling of
two-phase flow in microchannel, microgravity in two-phase
flow, nanofluids science and technology, nuclear reactor
applications, passive and active heat transfer enhancement
techniques, Refrigeration and air-conditioning technology,
two-phase flow with heat and mass transfer, two-phase

refrigerant flow, and special topics on the latest advances in
two-phase flow and heat transfer. In this special issue, we have
invited a few papers that address such issues.

First paper of special issue investigates the effect of
convergence angle of microchannel on two-phase flow and
heat transfer during steam condensation experimentally. The
experimental results show that the condensation heat flux
increases with an increase in the convergence angle and/or
the steam mass flux at a given coolant flow rate but decreases
with an increase in the coolant flow rate at a given steam mass
flux. Second paper focuses on simulating mist impingement
cooling under typical gas turbine operating conditions of
high temperature and pressure in a double chamber model.
The results of this paper can provide guidance for corre-
sponding experiments and serve as the qualification reference
for future more complicated studies with convex surface
cooling. In third paper, economic analysis of rebuilding an
aged pulverized coal-fired boiler with a new pulverized coal-
fired boiler including flue gas desulfurization unit and a
circulating fluidized bed boiler is investigated in existing old
thermal power plants. The fourth paper presents the results
of a CFD analysis and experimental tests of two identical
miniature flat plate heat pipes using sintered and screen
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mesh wicks and a comparative analysis and measurement
of two solid copper base plates Imm and 3mm thick. In
fifth paper, a modeled room was numerically heated from a
wall and cooled from the opposite wall in order to create a
real-room simulation. The cooled wall simulated heat loss of
the room, and the heated wall simulated the heat source of
enclosure. The effects of heated and cooled wall temperatures
on convective heat transfer coefficient and Nusselt number
in the enclosure were investigated numerically for two- and
three-dimensional (3D) modeling states.

In summary, this special issue reflects a variety of contem-
porary research in heat transfer and is expected to promote
further research activities and development opportunities.
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