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Committees
Workshop Chair
‧ Jui-Yung CHANG, National Chiao Tung University, Taiwan

Co-Chair
‧ Yu-Bin CHEN, National Tsing Hua University
‧ Yao-Hsien LIU, National Chiao Tung University, Taiwan
‧ Huei Chu WENG, Chung Yuan Christian University, Taiwan

Guidelines
1. Official Language

The official language of the 7th MNHTE is English. All presentations including Q&A will
be delivered in English.
2. Guideline for Participants

(1) Time Schedule
08:00-16:30, Friday, Oct. 23th, 2020 (EE324, Engineering Bldg. 5)
08:00-08:30 for registration
(2) COVID-19 Regulation
Participants should wear masks during all presentations regardless of the form of
presentation (virtual or in-person).
(3) Workshop Kit
A workshop kit which contains a workshop brochure and a name badge will be
provided to participants at the registration/information desk.
3. Guideline for Presenters

(1) Notebook PCs and LCD projectors will be available for all presenters. Presenters are
encouraged to prepare their files in MS Powerpoint format on a USB and copy the files.
If you wish to use your own notebook PC, please open the file before your presentation.
(2) For unexpected events that cannot be handled on the spot, you may make a direct
notification to the registration/information desk.
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Location

Address: 1001 University Rd., Hsinchu 30010, Taiwan

Engineering Bldg. 5 Floor plan
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Program
October 23, 2020 (Friday)
Engineering Bldg. 5, National Chiao Tung University

Time

Event

Location

08:00~08:30

Registration/Reception

EE324

08:30~09:00

Opening Ceremony/Group Photo

EE324

09:00~09:50

Keynote Speech I – Prof. Wojciech Lipinski

EE324

09:50~10:10

Coffee Break

EE436

10:10~11:00

Keynote Speech II – Prof. Keunhan Park

EE324

11:00~11:50

Keynote Speech III – Prof. Mikhail A. Sheremet

EE324

Lunch

EE436/EE439

HMTST General Assembly

EE322B

13:30~14:20

Keynote Speech IV – Prof. Chi-Chuan Wang

EE324

14:30~15:00

Invited Speech I – Dr. Ching-Wen Lo

EE324

15:00~15:30

Coffee Break

EE436

15:30~16:00

Invited Speech II – Prof. Ming-Chang Lu

EE324

16:00~16:30

Invited Speech III – Dr. Chih-Wei Chang

EE324

11:50~13:30
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Topics
Keynote Speech I
Prof. Wojciech Lipinski
Australian National University
Canberra, Australia

Research Area:
Solar Thermal
Energy Storage
Nanomaterials
Optical Devices

Biography
Prof. Wojciech Lipinski is the Leader of the Solar Thermal Group at the Australian
National University. He obtained his Master of Science degree in environmental engineering
from Warsaw University of Technology (2000), doctorate in mechanical and process
engineering from ETH Zurich (2004), and habilitation in energy technology from ETH Zurich
(2009). Prof. Lipinski’s research interests are in radiative transfer, reactive flows, solar thermal
energy and renewable fuels. Prof. Lipinski has published over 160 articles in refereed journals
and conference proceedings, and contributed to several books, edited books and e-books. He
is currently serving on editorial boards of Solar Energy, Journal of Quantitative Spectroscopy
and Radiative Transfer, and Computational Thermal Sciences. He is a member of the Scientific
Council and the Executive Committee of the International Centre for Heat and Mass Transfer.
He is also involved in ASME, AIChE, OSA, and several other professional societies. Prof.
Lipinski’s contributions to research and education have been recognised with several honours
and awards including the Hilti Award for Innovative Research from ETH Zurich (2006), the
College of Science and Engineering Outstanding Professor Award from the University of
Minnesota (2010), the Elsevier/JQSRT Raymond Viskanta Award in Radiative Transfer (2013),
the Future Fellowship by the Australian Research Council (2014), and the Yellot Award by the
Solar Energy Division of the American Society of Mechanical Engineers (2020).
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Renewable fuels for aerospace
Abstract
This presentation gives an overview of research developments in renewable fuels for
applications in aerospace. The topics covered include aerospace propulsion, environmental
impact and pathways to carbon-neutral synthetic fuels. Solar thermal splitting of water and
carbon dioxide as well as direct air CO2 capture are discussed in detail.
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Keynote Speech II
Prof. Keunhan Park
University of Utah
Salt Lake City, United States

Research Area:
Nanoscale energy transport and conversion
processes
Nanostructure-based energy applications
Nanoscale thermophysical instrumentations
Tip-based nano-imaging and spectroscopy

Biography
Keunhan (Kay) Park is Associate Professor in the Department of Mechanical Engineering
at the University of Utah. He earned his BS and MS degrees in Mechanical Engineering at
Seoul National University in 1997 and 1999, respectively, and achieved his PhD in Mechanical
Engineering at the Georgia Institute of Technology in 2007. During 2007-2008, he was in
the Beckman Institute for Advanced Science and Technology at the University of Illinois at
Urbana-Champaign as a postdoctoral researcher. In 2008-2013, he was an assistant professor
in the Department of Mechanical, Industrial and Systems Engineering at the University of
Rhode Island. He is the recipient of the 2020 Invitational Fellowship for Research in Japan
from The Japan Society for the Promotion of Science (JSPS).

His research interests are

micro/nanoscale energy transport and its engineering applications, focusing on (1) tip-based
nanoengineering for imaging and analysis of nanoscale photonic, electronic, and thermal
energy interactions; (2) near-field based energy recycling technologies; and (3) nanoscale
manufacturing.
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Experimental exploration of near-field
radiative heat transfer
Abstract
This presentation will overview on-going experimental research efforts to fundamentally
understand the strong near-field enhancement of radiative heat transfer and make use of the
underlying physics for various novel applications. Compared to theoretical studies on nearfield radiative heat transfer (NFRHT), its experimental demonstration has not been explored
as much until recently due to technical challenges in precision gap control and heat transfer
measurement. However, recent advances in micro/nanofabrication and nanoscale
instrumentation/control techniques as well as unprecedented growth in material science and
engineering have created remarkable opportunities to overcome the existing challenges in the
measurement and engineering of NFRHT. Beginning with the pioneering works in 1960s, I
will track the past and current experimental efforts of NFRHT in three different configurations
(i.e., sphere-plane, plane-plane, and tip-plane). In addition, future remarks on how to address
current challenges in the experimental research of NFRHT are briefly discussed.
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Keynote Speech III
Prof. Mikhail A. Sheremet
Tomsk State University
Tomsk, Russia

Research Area:
Conjugate heat and mass transfer
Natural, mixed and forced convection
Heat and mass transfer in porous media
Fluid flow and heat transfer in nanofluids
Turbulence models
Radiation heat transfer
Numerical analysis
Heat transfer and flow pattern in electronic systems
Computational fluid dynamics

Biography
Prof. Mikhail A. Sheremet is a Head of the Laboratory on Convective Heat and Mass
Transfer and Head of the Department of Theoretical Mechanics at the Tomsk State University.
He received the Candidate of Science in Physics and Mathematics degree from Tomsk State
University (2006), and habilitation (Russia, Doctor of Science in Physics and Mathematics)
(2012) from Tomsk State University. Prof. Sheremet has published over 300 papers in peerreviewed journals and conference proceedings, and contributed to several books. He obtained
the Web of Science Award 2017 in the category of Highly Cited Researcher in Russia. He is a
member of Editorial Board of International Journal of Numerical Methods for Heat & Fluid
Flow, Journal of Magnetism and Magnetic Materials, Journal of Applied and Computational
Mechanics, Coatings, Nanomaterials. He is a member of the Scientific Council of the
International Centre for Heat and Mass Transfer.
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Simulation of phase change material behavior in enclosures with
heat-generating elements. Effect of nanoparticles inclusion
Abstract
Phase change materials (PCMs) are widely used in different engineering devices including
energy storage systems, cooling systems for electronics, new building elements, photovoltaic
electricity systems and others. Main reason for such various applications of PCMs is a
moderate phase change temperature, high heat capacity and latent energy can be transformed
between solid and liquid phases at constant temperature. At the same time, low thermal
conductivity of PCMs does not allow to expect the energy transport enhancement in various
technical systems. Therefore, nowadays to increase the energy transport intensity the solid
nanoparticles are included in phase change materials. The objective of this report is an
illustration of the enthalpy-based numerical technique for analysis of PCM behavior in 2D and
3D cavities. Mathematical modelling has been conducted using the non-primitive variables,
namely, stream function and vorticity for 2D problems and vector potential functions and
vorticity vector for 3D problems. Application of PCM for the cooling of heat-generating
elements has been studied using the finned heat sink. Moreover, an investigation of
nanoparticles influence on PCM behavior is performed for PCM-based heat sink system.
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Keynote Speech IV
Prof. Chi-Chuan Wang
National Chiao Tung University
Hsinchu, Taiwan

Research Area:
Electronic cooling
Cloud computing energy management
Seawater desalination
Development and application of machineries for
non-traditional fluid
Refrigeration and air conditioning
Supercritical fluid systems and heat exchangers
(soft and hardware)
LED heat dissipation
Micro-channel heat flow design (single and twophase flow applications)

Biography
Chi-Chuan Wang is currently a distinguished professor in the Department of Mechanical
Engineering, National Chiao Tung University, Hsinchu, Taiwan. He received his B.S., M.S.,
and Ph.D. from the Department of Mechanical Engineering of National Chiao Tung University,
Hsinchu, Taiwan during 1978-1989. He then joined the Energy and Environment Research
Lab., Industrial Technology Research Institute (ITRI), Hsinchu, Taiwan for about twenty years
(1989.10-2010.1) conducting researches related to electronic cooling (liquid-cooling, aircooling, heat pipe technology, immersion cooling, two-phase high performance cold plate,
data center cooling…) enhanced heat transfer, electronic cooling, multiphase system, microscale heat transfer, membrane separation, and HVAC&R technology. He joined National Chiao
Tung University in 2010 as a professor, working on all aspects of thermal energy systems and
heat transfer processes. His editorial services include a regional editor of the Journal of
Enhanced Heat Transfer, an associate editor of Heat Transfer Engineering, and an editor of Int.
J. of Air-conditioning and Refrigeration. He has been authors or co-authors of more than 360
international journal articles with accumulated google citations above 15500, and a h-index of
62. He is also a co-inventor of 35 Taiwan Invent Patents and 5 US Patents, and authored three
books in association with heat exchanger design and heat transfer. He is also an elected Fellow
of ASME and ASHRAE. He was a member of the Assembly of the World Conference (AWC)
on Experimental Heat Transfer, Fluid Mechanics, and Thermodynamics (2009-2017) and a
member of the scientific council of the International Centre for Heat and Mass Transfer
(2017~2022).
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An overview on surface engineering applicable for enhanced
pool boiling of dielectric and highly wetting liquids
Abstract
Dielectric liquids possess great potential for thermal management of electronic devices
for its unique feature to be free from electrical hazards. One of the highly efficient cooling
schemes with dielectric liquids is via pool boiling in immersion cooling. The present study
reviews the pool boiling performance for dielectric and other highly wetting liquids subject to
enhanced surfaces with elaborating the related augmentation mechanisms and their fabrication
methods. The current review consolidates the data of pool boiling of engineered surfaces in
terms of heat transfer coefficient (HTC), critical heat flux (CHF), and temperature excursion.
These engineered surfaces are classified with respect to their fabrication techniques (additive,
subtractive, or combined). Potential micro/nano engineered surfaces are categorized into onedimensional (either CHF or HTC) and two-dimensional (both CHF and HTC) enhancement
surfaces. The enhancement mechanisms along with the bubble dynamics of these enhanced
surfaces are discussed briefly. Furthermore, a general classification of electronics coolants
(dielectric, non-dielectric, and nanofluids) along with their thermophysical properties is made;
especially the problems associated with the dielectric liquids are discussed. Finally, the
research gaps in surface engineering for enhanced pool boiling heat transfer are identified.
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Invited Speech I
Spatial control of frost formation on
V-shaped microgroove surfaces
Ching-Wen Lo
Mechanical Engineering, National Chiao Tung University

Abstract
Ice formation is a catastrophic problem affecting our daily life in a number of ways. At
present, deicing methods are costly, inefficient, and environmentally unfriendly. Recently, the
use of superhydrophobic surfaces has been suggested as a potential passive anti-icing method.
However, it was discovered that the methods could not translate to anti-frosting because of an
unavoidable frost formation on surfaces. To date, no surface is able to repel frost formation
that invariably occurs in cold environments.
In this work, frost formation on plain Si surface, SiNW surface, V-shaped microgroove
(VMG) surfaces and trapezoid microgroove (TMG) surface have been systematically
investigated in at low pressure with pure vapor condition. We demonstrated the abilities of
spatial control of frost formation and confinement of the ice-stacking direction. The control
and confinement were achieved by manipulating the local free energy barrier for frosting. It
was found that ice embryos could preferentially nucleate at the microgroove on the VMG
surfaces and TMG surface. Ice nucleation site density could also be manipulated by tailoring
the number of microgrooves on the surfaces. Besides, ice crystals grew and stacked along the
direction of grooves on VMG surfaces. The spatial control of frost formation and the
confinement of ice growing kinetics on VMG surfaces could effectively improve the antifrosting and defrosting performances. The VMG surface possessed the longest ice-covering
time (the time required for ice to cover the whole surface area in the frosting experiments) and
the shortest dwell time (the time period during which ice covered the whole surface area after
switching off the Peltier cooler in the defrosting experiments) among various kinds of surfaces.
This implied that VMG surface exhibited the best anti-frosting and de-frosting performances
among the studied surfaces. The VMG microgroove patterned surface, which possessed these
abilities, exhibited the best anti-icing and deicing performances among the studied surfaces.
The insight of this study can be applied to alleviate the impact of icing on our daily life and in
many industrial systems.
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Invited Speech II
Enhanced condensation heat transfer on the
three-dimensional hybrid surfaces
Ming-Chang Lu
Mechanical Engineering, National Taiwan University

Abstract
Condensation is a common phenomenon in our daily life and is also widely seen in many
industrial systems, such as desalination plants, power plants, distillation plants, electronics
cooling, etc. Condensation can be classified into two modes: filmwise condensation (FWC)
and dropwise condensation (DWC). In FWC, a water liquid film with a large thermal resistance
forms on a solid surface, which impedes heat and mass transfer between the vapor and solid
surface. In DWC, water droplets form on a solid surface and the droplets can be shed away
easily by gravity, upon which droplets nucleation and being removed again, and the cycle
repeats on the solid surface. Therefore, DWC offers a higher heat transfer coefficient (HTC)
than FWC. Micro/nanostructured superhydrophobic (SHB) surfaces can promote DWC and
are being applied in enhancing condensation. In condensation on SHB surfaces, the
macroscopic Cassie droplets are in fact partial Wenzel droplets. As subcooling increases, the
number of liquid stems underneath the Wenzel droplets increases, and the droplets become
sticky on SHB surfaces, and eventually flooding is observed on SHB surfaces at high
subcooling. This greatly deteriorates heat and mass transfer on SHB surfaces at high
subcooling. Thus, hybrid surfaces with hydrophobic and hydrophilic patterns coexisting on the
surfaces are being applied to delay the flooding in condensation. The hybrid surfaces can
minimize solid-liquid adhesion and delay flooding. However, liquid bridges crossing multiple
hydrophobic/hydrophilic patterns are observed on the two-dimensional (2D) hybrid surfaces
as subcooling increases. The liquid bridges impede heat and mass transfer in condensation and
eventually lead to flooding on the 2D hybrid surfaces at high subcooling. In this work, we
propose using three-dimensional (3D) hybrid surfaces to enhance condensation at high
subcooling. The 3D hybrid surfaces were composed of SHB silicon nanowire array and
hydrophilic (HP) microchannel array. At low subcooling, droplets jumping and sliding are
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observed at the SHB and HP regions, respectively, on the 3D hybrid surfaces. As subcooling
increases, liquid films are confined in the HP microchannel array and flow through the HP
microchannel array. In the meantime, the liquid droplets at the SHB regions can slide along
the SHB regions and can also be dragged into the HP microchannels. In addition, the liquid
bridges formed on the 3D hybrid surfaces can be self-eliminated as a result of the large flow
velocity in the HP microchannel array. Compared to the SHB surface, the HTC can be
increased by 130% and 85% at medium (8 K) and high (16 K) subcoolings on the 3D hybrid
surface, respectively. Besides, a high heat flux of 655 ± 10 kW/m2 is obtained on the 3D hybrid
surface. The 3D hybrid surface can be applied in enhancing condensation in various industrial
systems.
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Invited Speech III
Does molecular dynamics correctly simulate thermal
transport properties of carbon nanotubes?
Chih-Wei Chang
Center for Condensed Matter Sciences, National Taiwan University

Abstract
There has been a lot of debates on whether non-Fourier thermal conduction could be
observed in quasi-1D materials such as carbon nanotubes (CNTs), and, additionally, whether
the phenomenon can be found by equilibrium or non-equilibrium molecular dynamics (EMD
or NEMD) simulations. In fact, so far EMD and NEMD simulations have revealed disparities
of thermal transport in CNTs, ranging from purely diffusive behavior, to diffusive-ballistic
transition, to non-Fourier thermal conduction. By carefully examining the roles of interfacial
thermal resistances and applied temperature differences in NEMD simulations, we show that
the two effects often yield spurious results. After removing the unwanted effects that have been
overlooked by previous works, we find that most EMD and NEMD simulations on CNTs
consistently display diffusive thermal conduction for length (L) >200nm. The finding is further
supported by the disappearance of nonlocal thermal conduction for L>200nm. Our results
clarify many discrepancies of previous works and point out that non-ideal thermostats
commonly used in EMD and NEMD simulations would give an effective contact thermal
resistance that misleads data interpretations. Overall, we find EMD and NEMD simulations
conducted so far disagree with the current experimental results of non-diffusive thermal
conduction in CNTs.
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