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40 minutes in total (35 minutes for presentation, 5 minutes for questions)
DAY 1: November 25, Saturday, Room A (305)

Chinese Academy of Sciences, Chin

PG Time Name Affiliation Topic
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1 9:00 - 9:40 Ali Cemal Benim DLsseIdo_rf University of Applied Investlgatlons_ on Cogeneration and Waste Heat Recovery via
SciencesiGermany Thermoelectric Generators
2 13:30 - 14:10 Ho Seok Park Sungkyunkwan University, Korea | Materials and Interface for Li-S and Aqueous Metal Batteries
3 14:10 - 14:50 Zhifeng Wang Institute of Electrical Engineering, Solar seasonal thermal storage technology

DAY 2: November 26, Sunday, Room A (305)

Technology, China

Plenary Time Name Affiliation Topic
Lecture
Kutateladze Institute of Thermophysiq Heat and mass transfer enhancement during boiling and
4 8:30-9:10 Aleksandr N. Pavlenko Siberian Branch of the Russian | evaporation to improve energy efficiency and energy saving
Academy of Sciences, Russia | in the power, chemical industries and microelectronics
5 9:10-9:50 Majeed Mohamad University of CalgaryCanada Heat Transfer Enhancement
6 13:30 - 14:10 Pradip Dutta Indian Institute of Science, India | Sorption based thermal storage and gas storage systems
7 1410 - 14°50 Guangxi Li Academy of Aerospace Propulsion| Advanced cycle and heat transfer technology in the closed

helium Brayton cycle of pre-cooling air turbo rocket engine

DAY 3: November 27, Monday, Room A (305)

Kong China

Plenary Time Name Affiliation Topic

Lecture
8 10:50 - 11:30 Wojciech Lipinski The Cyprus Institute, Cyprus Storing sunlight using high-temperature solid—gas processes
9 11:30 - 12-10 Zhang Lin City University of Hong Kong, Hong| How to dye buildings green - install more equipment or reduce

equipment energy consumption?




2" International Conference on Energy Storage and Saving (ICENSS 2023)
Xi'an, China
Nov. 24-27, 2023

10



2" International Conference on Energy Storage and Saving (ICENSS 2023)
Xi'an, China
Nov. 24-27, 2023

Plenary Lecture 1

Prof. Dr. Ali Cemal Benim

Dusseldorf University of Applied Sciences, Germany

Topic: Investigations on Cogeneration and Waste Heat Recovery
via Thermoelectric Generators

alicemal@prof-benim.com

Introduction

Prof. Dr. Ali Cemal Benim received his B.Sc. and M.Sc. degrees in Mechanical Engineering at the Bogazici
University, Istanbul, Turkey. He earned his Ph.D. degree at the University of Stuttgart, Germany, at the Institute
of Process Engineering and Power Plant Technology of the Faculty of Energy Technology with degree of
distinction (summa cum laude) on the topic Finite Element Modeling of Turbulent Flames.

Subsequently, he worked about seven years in the R&D department Thermal Machinery Laboratory of
ABB Turbo Systems Ltd. in Baden, Switzerland. He was the manager of the group Computational Flow and
Combustion Modeling.

Since 1996, he is Professor for Energy Technology at the DUsseldorf University of Applied Sciences, at
the Faculty of Mechanical and Process Engineering, since 2012 leading the Center of Flow Simulation (CFS).

His research focuses on mathematical modeling and computational simulation of fluid flow, heat and mass
transfer in a wide range of engineering applications, with emphasis on energy technology.

Prof. Benim is the Executive Editor of Progress in Computational Fluid Dynamics, the Section Editor-in-
Chief of Fire, Associated Editor of Computation and has further editorial positions in a number of scientific
journals.

Abstract

A thermoelectric generator (TEG) is a semiconductor device, which achieves a direct conversion of heat
in to electrical energy. The electric power produced by a TEG is strongly influenced by the applied heat sink.
While a TEG is aimed at harvesting waste heat, the optimization of the efficiency of the heat sink is a key task
for the design of waste heat recovery systems implementing TEG. A TEG model is proposed and implemented
in an open-source toolbox for field operation and manipulation (OpenFOAM) for the purpose of performing
optimizations of the heat sink, using a commercially available TEG as basis. This model includes the multi-
physics thermoelectric coupled effects. Conservation principles of energy and current are considered
simultaneously. This includes the thermal and electric conduction, Seebeck effect, Peltier effect, Thomson effect,
and Joule heating. Much attention is paid to model validation. On the one hand, different modelling aspects are
validated based on the measurements from the literature. On the other hand, specialized experiments are
performed on an in-house test rig, which is developed to this purpose. Within this framework, aspects are
explored, which have not been investigated in detail before, including the effect of variable temperature patterns.

Based on the models, TEG applications are presented, which aim the utilization of waste heat from a
forging process and cogeneration from the abundantly available heat released by biomass combustion.
Optimization procedures are additionally utilized in designing the corresponding cooling systems.
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Plenary Lecture 2

Prof. Ho Seok Park

Sungkyunkwan University, Korea

Topic: Materials and Interface for Li-S and Aqueous Metal Batteries
phs0727@skku.edu

Introduction

Ho Seok Park is a direct of Center for 2D Redox Energy Storage (2DRES), a professor of Chemical
Engineering at the Sungkyunkwan University (SKKU), an adjunct professor at the Samsung Advanced Institute
for Health Science & Technology (SAIHST), and SKKU Fellow. He received his Ph.D. from Korea Advanced
Institute of Science & Technology (KAIST) in 2008 and worked as a postdoctoral researcher at the
Massachusetts Institute of Technology (MIT) from 2008 to 2010. His current research interests focus on
electrochemical energy storage and conversion devices based on 2D and carbon nanomaterials and polymer
electrolytes. He has published ~290 papers (H-index 69), including Nature Materials, Joule, Chem. Soc. Rev.,
Energy & Environ. Sci., Nature Commun., Adv. Mater., Adv. Energy Mater., JACS, ACS Energy Lett., Nano
Lett., ACS Nano, etc, and been taking associate and guest editor and editorial board member in the SCI(E)
journals of InfoMat, Adv. Funct. Mater., NEXT Energy, Energy Materials, Batteries & Supercaps, J. Phys.
Energy, Materials Today Energy, and so on. His research was promoted in Nature Index
(https://www.nature.com/articles/d42473-022-00073-6). He has been recognized by several awards including
the Young Korean Academy of Science and Technology (Y-KAST) Member, Commendation from Ministry of
Science and ICT Minister, EnSM Young Scientist Award, S-OIL Young Scientist Award, National R&D
Excellence 100 in 2019, the Scientist of the Month, the LG Yeonam Fellowship, and so on. He delivered ~40
Invited or Keynote talks in the international conference of Nature Conference, ACS, MRS, ECS, etc, as well as
~20 Invited talks in top universities of U Penn, UCLA, UIUC, U Cambridge, Monash University, ESPCI,
Tsinghua University, Fudan University, Tianjin University, BUCT, HUST, and so on.

Abstract

Lithium-ion batteries (LIBs) are considered as a champion of rechargeable battery dominating the existing
markets for portable electronics, but it is very difficult to meet the requirements of energy density, safety, and
cost for emerging applications into electrical vehicles and ESS. In order to replace the current LIBs, the next-
generation batteries have been investigated so far.

In this talk, I will introduce two strong candidates to overcome the technical bottlenecks of LIBs. Firstly,
I will introduce our recent progress on hierarchically structured, carbon and composite architectures for the
sulfur hosting of energy dense Li-S batteries.1-5 Beyond the hierarchical architecturing of carbon nanomaterials,
the electrocatalysts that can promote sulfur conversion and utilization efficiency will be proposed for the more
reversible kinetics and the inhibited polysulfide shuttling. Secondly, will introduce the electrolytes,
corresponding interfaces, and electrocatalysts for reversible Zn and Al deposition of Zn metal and Zn-Al alloy
anodes.6-10 These aqueous metal batteries are very attractive owing to their high theoretical capacity, natural
abundance, and high safety beyond LIBs.
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Plenary Lecture 3

Dr. Zhifeng Wang

Institute of Electrical Engineering, Chinese Academy of Sciences,
China

Topic: Solar seasonal thermal storage technology
zhifeng@vip.sina.com

Introduction

Dr. Zhifeng Wang is a Professor in the Institute of Electrical Engineering, Chinese Academy of Sciences.
He obtained his PhD at Tsinghua University in 1993. His research interests mainly focus on the design of solar
thermal power generation system, flow and heat transfer issues in high temperature solar heat collector systems,
thermal performance evaluation of solar collectors, solar seasonal thermal storage, solar integrated building
technology. He has been granted by Awardee of Ten Thousand Talent Program of China, Awardee of 100
talents program of Chinese Academy of Sciences. He was rated as World’s Top 2% Scientists 2023, has
published 200 papers which were cited 3,500 times and rewarded by China Solar Thermal Utilization
Outstanding Contribution Award, Excellent doctoral supervisor of Chinese Academy of Sciences and etc. He
developed and constructed the China's first solar thermal power generation experimental power station, and
created the China Solar Thermal Alliance to promote the technological innovation, industrialization and
government support for solar thermal power generation. His achievements including “DESIGN OF SOLAR
THERMAL POWER PLANTS” have been widely applied in concentrating solar thermal power technology and
etc.

Abstract

Solar thermal technology is an important measure to solve winter haze. Currently, household solar energy
mainly solves the problem of individual buildings such as rural houses, and this technology has achieved small-
scale industrialization; Centralized solar heating stations mainly solve the problem of concentrated residential
buildings in urban areas and are an important development direction in the future. It is one of the important
technological means to reduce coal consumption in urban areas in the future. By relying on key technologies
such as solar energy cross season heat storage, and using a large capacity cross season heat storage system as
the heat carrier, solar energy can be utilized throughout the year. Compared with household systems, it improves
the effective operating hours of the system and has a positive promoting effect on improving system economy.
Due to its good economic performance, this type of technology has been commercialized in countries such as
Denmark. Since the "Twelfth Five Year Plan", the Ministry of Science and Technology and the Chinese
Academy of Sciences have deployed a number of solar energy seasonal thermal storage projects. At present,
China has made important progress in low heat loss and thermocline control technology of high-capacity
seasonal thermal storage, large water body top cover technology, and multi energy complementary integration
technology based on high-capacity seasonal thermal storage. Dr. Zhifeng Wang has been researching solar
seasonal thermal storage technology since 2017. At this conference, he will introduce his own and his team's
research results.
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Plenary Lecture 4

Prof. Aleksandr N. Pavlenko
e Kutateladze Institute of Thermophysics, Siberian Branch of the
~ Russian Academy of Sciences, Russia
Topic: Heat and mass transfer enhancement during boiling and
evaporation to improve energy efficiency and energy saving in the
power, chemical industries and microelectronics
pavl@itp.nsc.ru

Introduction

Aleksandr Pavlenko is Corresponding Member of Russian Academy of Sciences, a Professor and Head of
the Low-Temperature Thermophysics Laboratory of Kutateladze Institute of Thermophysics (Novosibirsk,
Russia). He graduated Department of Physics, Novosibirsk State University (1981). In 1990 he received PhD
degree for his work "Crisis of heat transfer at non-stationary heat release and dynamics of boiling regimes
change at pool boiling of cryogenic liquid". In 2001 received DSc for his work "Transfer processes at boiling
and evaporation”. The main scientific results: - developed the theory of boiling crisis in nonstationary heat
generation, experimentally and theoretically investigated the mechanisms of the development of self-sustaining
evaporation front in metastable liquids and the dynamics of change of boiling regimes; - for the first time the
regularities of heat transfer and development of crisis phenomena in the falling wave liquid films at
nonstationary heat release was investigated; methods of heat transfer enhancement during evaporation and
boiling under different hydrodynamic conditions using micro-/nanostructured surfaces were developed; -
developed scientific bases of processes of mass transfer in distillation using structured packings serving as a
base for the creation of new modern efficient energy and cryogenic technologies. He is the author and co-author
of more than 500 research works and two monographs.

He is Member of the Research Council of the Intern. Comm. for Heat and Mass Transfer, the Editor-in-
Chief of the "Journal of Engineering Thermophysics"”, Editorial Board Member of the "Journal of Enhanced
Heat Transfer”, "High Temperature" and "Heat Processes in Engineering". Prof. A. Pavlenko was the Chairman
of the Organizing Committee of the Intern. Conf. "5th Intern. Workshop on Heat /Mass Transfer Advances for
Conservation and Pollution Control (IWHT2019)", Organizer and Chairman of Organizing Committee of 7
Intern. Workshops ISHM-I-ISHM-VII (2014-2018), Co-Chairman, Deputy Chairman, Member of the
Organizing Committee of 50 Intern. and Russian conferences.

Since 1995 Prof. A. Pavlenko has led research for over $15M in research grants from government and
industry sources. In terms of application main practical achievements of A. Pavlenko are bound with the
development of the methods increasing mixture separation efficiency in the cryogenic packed columns, heat
transfer enhancement methods in compact plate fin heat exchangers. For successful and fruitful cooperation
with the largest company of cryogenic machine building he was awarded with four Certificates of Recognition
("Air Products”, 2002, 2009). He is the laureate of the Intern. A.V. Lykov award (2020), prize of academician
S.S. Kutateladze (1998).

Abstract

In plenary report the analysis of the modern state in the field of development of methods of heat transfer
enhancement, control of extreme processes of heat and mass transfer at boiling and evaporation in various
hydrodynamic conditions, including regimes at free convection, at spray/jet irrigation, at film flows and in liquid
layers, including in the field of mass forces of considerable intensity is carried out. The basic physical
mechanisms determining in interconnection significant intensification of heat and mass transfer processes,
increase of critical heat flux in the considered regimes at use of various types of modification of the heat-
emitting surface are considered.

As part of this analysis, a number of the latest results obtained by various methods (micro-nanostructured
capillary-porous coatings created by plasma method; 3D printing methods; metal foams, composite porous
surfaces and structures; micro-arc oxidation method, micro-deformable cutting method; mesh coatings; methods
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for creating contrast wettability; electrochemical methods for deposition and coating creation; combined
methods), including experimental data of the author and his colleagues, are discussed.

In the first section, the possible physical mechanisms and factors responsible for the enhancement of heat
transfer during bubble boiling under conditions of free convection are analyzed, depending on the degree of
proximity to the critical heat flux, and the type of liquid. The issues of the specifics of the development of
methods for increasing the critical heat flux with the simultaneous possibility of increasing the heat transfer
coefficient at bubble boiling are discussed. The results of the comparison of the new experimental data on heat
transfer and critical heat flux at pool boiling of different liquids with different laws of heat generation on new
microstructured capillary-porous coatings produced by directed plasma spraying and 3D printing, on surfaces
modified by electrochemical method, foam layer soldering or using other methods are presented.

In the second part of the report, there is the comparative analysis of heat transfer efficiency and critical
heat flux in the film flows of liquids and liquid mixtures over a vertical cylinders and horizontal tubes with the
horizontal microtexture, diamond-shaped cut, artificial roughness, nanoFLUX, LbL and other commercial
surfaces, the structures obtained with a deformable cutting (MDC), micro-arc oxidation method (MAO), mesh
covers of various forms. These results are compared with data of different authors obtained for various
microstructured surfaces and well-known calculation dependences for the coefficients of heat transfer and
critical heat flux. The features of the mechanisms of heat transfer intensification and increase of the critical heat
flux under the conditions of heat transfer in flowing liquid films in comparison with pool boiling and boiling in
liquid layers of different thicknesses are discussed.

The prospective and problematic issues of conducting research on the development of methods for cooling
modern electronics with high and ultrahigh heat fluxes are considered.

The final part of the report presents the results of an extensive series of experimental studies conducted on
a large-scale distillation column to investigate the relationship between the separation efficiency of mixtures
and the distribution of liquid and vapor phase flow parameters in structured packings of different geometry. The
results on the use of the method of dynamic irrigation proposed by the author and his colleagues to improve the
efficiency of separation of mixtures are presented. New modern high-efficiency technologies for the creation
of so-called distillation columns with separating walls are considered, which serve as an important and necessary
basis for the creation of new high-efficiency distillation columns for the separation of multicomponent mixtures
(so-called Dividing-Wall Columns (DWC)).
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Plenary Lecture 5

Prof. Majeed Mohamad

University of Calgary, Canada
Topic: Heat Transfer Enhancement
mohamad@ucalgary.ca

Introduction

Professor Abdulmajeed (Majeed) Mohamad is a Professor in the Dept. of Mechanical and Manufacturing
Engineering at the University of Calgary, Calgary, Canada. He graduated from Baghdad University with a BSc
(Hons) and MSc in 1976 and 1978, respectively. He obtained a Ph.D. degree and postdoc from the School of
Mechanical Engineering, Purdue University, W. Lafayette, USA. Dr. Mohamad’s research interests are thermal
system analysis, computational methods, Lattice Boltzmann Methods, etc. Professor Mohamad has been invited
to many institutions worldwide as a lecturer, keynote speaker, and invited Professor. He is an associated editor
of the ASME (American Society of Mechanical Engineers) Journal of Heat and Mass Transfer. Also, the
associated editor of Int. J. Energy Storage and Saving; Associate editor of Computational Thermal Sciences,
Guest editors of a few thermal and computational engineering and sciences journals.

Abstract

Heat transfer is a critical factor affecting the performance of devices, particularly electronic ones. Over the
years, various techniques have been developed and employed to improve heat transfer from industrial, medical,
space, military, and other devices. These techniques primarily focus on increasing the heat transfer area,
promoting mixing and turbulence. Among them, jet impingement, microchannel, and phase change, specifically
heat pipes, offer the most effective heat transfer enhancement.

However, when using conventional fluids like water and air, the performance of these techniques is limited
when it comes to dissipating high heat fluxes. This limitation becomes increasingly important as electronic
devices continue to be miniaturized and high-power lasers come into play, requiring more advanced heat
removal systems.

To develop reliable heat transfer enhancement devices that offer high heat transfer capabilities while
minimizing pumping power requirements, it is crucial to have a deep understanding of fluid dynamics and the
mechanisms governing heat transfer.

The purpose of this technical summary is to provide an overview of the various heat transfer enhancements
that have been developed in our laboratory. By delving into the nuanced aspects of heat transfer mechanisms,
we aim to contribute to advancing this field and develop cutting-edge solutions for heat removal systems.
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Plenary Lecture 6

Prof. Pradip Dutta

Indian Institute of Science, India

Topic: Sorption based thermal storage and gas storage systems
pradip@iisc.ac.in

Introduction

Pradip Dutta is currently Professor in the Centre for Energy Research and Associate Faculty in the
Department of Mechanical Engineering at the Indian Institute of Science, Bangalore.

Currently, Prof. Dutta’s research group focuses on thermal energy storage, advanced cooling technologies,
and on technologies related to phase change and adsorption.

Prof. Dutta received his Bachelor’s degree from IIT Kharagpur, Masters from IIT Madras and Ph.D. from
Columbia University, New York, all in Mechanical Engineering. He has been elected Fellow of ASME, ASTFE
and Fellow of all the four National Academies of India in Science and Engineering. He has received
Distinguished Alumnus Awards from both 11T Kharagpur and IIT Madras, J. C. Bose National Fellowship, and
Outstanding Teacher Award from the Indian National Academy of Engineering. He is a former President of the
Indian Society of Heat and Mass Transfer.

Abstract

The basic operating principle of thermochemical energy storage (TCES) technology consists of an
endothermic reaction in which surplus heat is added to separate the sorbent and the sorbate (desorption or
charging process) and an exothermic reaction during which heat is released while two components are combined
(sorption or discharging process). Among TCES technologies, thermochemical sorption storage systems (or
sorption thermal batteries) have recently gained popularity as a viable alternative to conventional heat pumps
for space heating and domestic hot water production. The sorption thermal batteries are suitable when low-
grade thermal energy in the form of waste heat or non-concentrating solar thermal energy is available; they are
thus ideal examples of clean energy.

The present study demonstrates the use of two types of gas-solid pairs as thermochemical materials:
potassium carbonate hydrate and metal hydrides. The main component is the energy storage bed (ESB) or
reactor, which stores thermochemical material (TCM). During the charging process, heat from an external
source is introduced into the ESB, and the gas is separated from the gas-solid pair through an endothermic
desorption process. The separated gas is then stored in another component of the system called the gas storage
vessel. The “stored” heat can be recovered whenever it is required by sending the gas back to the ESB and
performing the exothermic adsorption reaction (discharging process). The heat released can be used for heating
applications with the help of a suitable heat transfer fluid (HTF) passing through the reactor. In the case of metal
hydride based thermochemical storage systems, there are two reactors: a high temperature reactor which desorbs
hydrogen during the charging process, and the released hydrogen is simultaneously stored in a low temperature
metal hydride reactor. The low temperature reactor contains a different metal hydride which can desorb at nearly
room temperature, so that ambient heat can be used for releasing the stored hydrogen and discharging heat in
the high temperature reactor.

In any TCES system, designing the reactor is a critical exercise as desorption, adsorption and heat exchange
with the HTF all occur in this component. The reactor design should effectively address issues such as effective
bed thermal resistance for adequate heat input (or removal) rate, bed permeability for adequate mass transport
rate of gas/vapour (as determined by macrostructure and packing fraction, and reaction kinetics which depends
on the bed pressure and temperature. All these phenomena are coupled, and this makes the reactor design
extremely challenging. In this work, a systematic scaling analysis is presented, addressing the issues of
competing phenomena such as reaction kinetics, vapour flow and heat transport. The dynamics of the entire
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system as functions of various operating parameters are presented, and the multifunctional features of the
thermal battery system are demonstrated with respect to various heating and cooling applications. The present
scaling analysis can also be used for optimally designing low temperature metal hydride reactors for hydrogen
storage.
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Plenary Lecture 7

Prof. Guangxi Li

Academy of Aerospace Propulsion Technology, China

Topic: Advanced cycle and heat transfer technology in the closed
helium Brayton cycle of pre-cooling air turbo rocket engine
gxli@xjtu.edu.cn

Introduction

Guangxi Li, engine commander of Academy of Aerospace Propulsion Technology of China, researcher,
doctoral supervisor, part-time professor of Xi'an Jiaotong University, academic technology leader of Aerospace
Science and Technology Group Co., LTD., director of Chinese Society of Astronautics, member of Combustion
Chemistry Committee of Chinese Chemical Society, deputy director of Dynamic Technology Committee of
Shaanxi Provincial Society of Astronautics, vice president of Shaanxi Provincial Youth Federation. After
graduating from the school of energy and power engineering of Xi'an Jiaotong University in 2005, he engaged
in the technical and management work in the field of ramjet and combined cycle, who had won 5 science and
technology awards above provincial and ministerial level, and presided more than 15 national projects. He
published more than 50 academic papers and 40 authorized patents.

Abstract

With the development of aerospace science and technology, more attention has been paid to the exploration
and utilization of space and deep space. The demand for hypersonic vehicle becomes more prominent. To solve
the adverse effects of high temperature from high Mach number flow stagnation on the engine system cycle
efficiency, a combined cycle engine based on pre-cooling technology has been developed. In 2014, the pre-
cooling air turbo rocket engine (PATR) with independent intellectual property rights was innovatively proposed
by Xi'an Aerospace Propulsion Institute. The PATR engine has the advantages of large thrust, high specific
impulse, high integration and full speed application and is able to achieve horizontal take-off and landing, reuse
and flight transportation, which is an ideal power system for the first stage of two-stage reusable vehicle and
near-space hypersonic delivery platform.

The closed helium Brayton cycle is the core component of the pre-cooling thermal cycle for the PATR
engine, of which the system composition and control regulation determine the overall performance of the engine.
The high heat transfer capacity, low flow loss, high compactness and light weight of each heat exchanger are
crucial to the target of high efficient precooling, and reliable operation of pre-cooling engine. The scheme and
principle of the helium cycle system are discussed, and the methods of performance optimization and
improvement are presented. The helium cycle involves the flow and heat transfer between air, hydrogen, helium
and gas loops, which contains three key heat exchangers of the pre-cooler, helium heater and hydrogen-helium
heat exchanger. The thermal-hydraulic characteristics of these three heat exchangers under different working
conditions are studied. The effects of incoming flow temperature and mass flow rate on the heat transfer capacity
of the pre-cooler are analyzed. Then the combustion and thermal characteristics of the helium heater are
discussed. And the heat transfer characteristics of the printed circuit heat exchanger and triply periodic minimal
surface heat exchanger are also compared. To further develop the reusable heat transfer technology with high
efficiency, low resistance, compact structure, and fast thermal response, the present study prospects the
development tendency of improving the heat transfer efficiency and power to weight ratio of heat exchangers.
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Plenary Lecture 8

Prof. Wojciech Lipinski

The Cyprus Institute, Cyprus

Topic: Storing sunlight using high-temperature solid—gas processes
w.lipinski@cyi.ac.cy

Introduction

Wojciech Lipinski is a Professor at the Cyprus Institute. 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).
He previously held academic positions at ETH Zurich (2004—-2009), the University of Minnesota (2009-2013),
and the Australian National University (2013-2021).

Prof. Lipinski's research interests encompass optical, thermal and chemical engineering sciences, with
applications in solar energy technology. His basic research focuses on advances in transport and reactive flow
phenomena, in particular for problems with significant radiative transfer effects. Prof. Lipinski's applied
research primarily underpins developments in concentrated solar thermal energy for power generation,
processing of fuels and materials, and environmental separations.

Prof. Lipinski is the Editor-in-Chief of Thermopedia and an Associate Editor of Solar Energy and the
Journal of Quantitative Spectroscopy and Radiative Transfer. He is involved in the International Centre for Heat
and Mass Transfer and several other professional societies. His work has been recognised, among others, with
the Elsevier/JQSRT Raymond Viskanta Award (2013) and the ASME Yellot Award (2020). He is Fellow of
the ASME (2021).

Abstract

High-flux solar irradiation obtained with optical concentrators is a viable source of clean process heat for
high-temperature physical and chemical processing. Traditionally, the progress in concentrating solar thermal
technologies has been driven by advancements in concentrated solar power, in particular in the context of large-
scale dispatchable power generation. Solar thermochemistry is concerned with direct thermochemical
production of chemical fuels and materials processing, without intermediate electricity generation, promising
high energy conversion efficiency. Solar thermal and thermochemical technologies offer unique advantages in
rapidly evolving mixed renewable energy systems. They can complement direct renewable electricity
generation technologies through sharing of relatively inexpensive but large energy storage capacity and by
enabling hybrid thermo—electrochemical operation of chemical processing systems. This presentation gives an
overview of progress in research and development of high-temperature thermal and thermochemical systems
using solid—gas processes for solar energy collection, conversion, and storage. Selected studies in optical,
thermal and chemical engineering sciences pertinent to development of novel solar materials, receivers and
reactors are discussed, including modelling, experimental and combined investigations.
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Plenary Lecture 9

Prof. Zhang Lin

City University of Hong Kong, Hong Kong, China

Topic: How to dye buildings green - install more equipment or reduce
equipment energy consumption?

bsjzl@cityu.edu.hk

Introduction

Zhang Lin graduated from Tsinghua University in air conditioning engineering in 1983, and completed his
Ph.D. in Process and Environmental Technology at Massey University in New Zealand in 1994. He has been
engaged in engineering consultancy for seven years. He joined the City University of Hong Kong in 1995 and
is currently a chair professor of building environment. He was a visiting scholar at the Massachusetts Institute
of Technology in 2001. His major research interests include advanced room air distribution (ventilation) and its
associated thermal comfort, indoor air quality (IAQ), energy efficiency, and outdoor thermal comfort and
tolerance. As the PI or Co-PI, he has secured 14 major competitive grants, including the Theme-based Research
Scheme, Collaborative Research Fund, General Research Fund and National Natural Science Foundation of
China.

Abstract

There are two approaches to low-net-energy buildings: one is adding renewable energy installations to the
buildings; the other is applying more energy (including the embedded energy)-efficient equipment. Life cycle
assessment is necessary to determine actual economic and environmental costs for the former, whereas
gualitative analysis may be sufficient for the latter. To demonstrate this, ventilation in buildings is used as an
example. Building ventilation systems largely determines the indoor environmental quality and building energy
use. However, there are still few studies concerning the life cycle assessment of various alternative ventilation
systems incorporating the combined effect of life cycle cost and carbon emission in the supply-and-installation
phase, and energy performances in the operation phase. The supply-and-installation phase of the system
materials and components significantly contributes to the total energy consumption and environmental loads of
buildings. This talk covers a systematic approach to estimating their environmental impact, which was counted
in terms of energy demand and CO; emission in the two phases. This approach has been applied to an actual
typical classroom served by mixing ventilation, displacement ventilation and stratum ventilation. The results
show that SV has the least environmental impact and life cycle cost. This approach may be generally applied to
a sustainability analysis of ventilation methods in various scales of air-conditioned spaces.
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DAY 1: November 25, Saturday

The List of Keynote Speakers

30 minutes in total (25 minutes for presentation, 5 minutes for discussion)

Time Session Room Name Affiliation Topic
Al 305 Jung Kyu Kim Sungkyunkwan University, Korea Ratlonal_Nano-posmonlng for Solar-to-Chemical Energy
Conversion and Storage
B1 306A van Liu Xi an Univ e. r si t y | Pathway towards zero carbon building in solar-rich area
Technology, China
10:00 - 10-30 Medium-high Temperature Phase Change Thermal
| | C1 306B Yong Shuai Harbin Institute of Technology, Ching Storage: Materials Synthesis, Device Development, and
System Integration
Key Laboratory of Coal Resources
D1 307 Zhendong Wang Exploration and Comprehensive | High efficiency gas downhole electric heater
Utilization MNR, China
) . , . . Design Strategy of Key Components for Enhancing
A2 305 JunLi Chongging University, China Proton Exchange Membrane Water Electrolysis
B2 306A Weitong Pan East China University of.SC|ence ang Scale-up effects and scale-up strategies of PEM fuel cells
Technology, China
10:30 - 11:00 Phase Change Materials. Applications and Simulation of
Cc2 306B Mikhail Sheremet Tomsk State University, Russia g - APP
Transport Phenomena
. o . . . Research on phase change model and algorithm for
b2 307 Yapei Zhang Xl an  Uniersity, Cing phase-change materials by ISPH method
A3 305 Dehong Xia University of ?uence .and Technolog| Decarbonization of Steel Industrial: Energy Saving and
Beijing, China CO, Cut-down
. . e Thermal management of road deicing using an electric
15:10 - 1540 B3 306A Xiaofeng Guo UniversitéParis Cité France resistance coating
C3 306B Yao Zhao Shanghai Jiao Tong University Progress in Latent Heat Storage and Carnot Battery
D3 307 Laurent Royon UniversitéParis Cité France Dew harvesting enhancement by radiative cooling and

condensation wetting on a metasurface
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15:40 - 16:10

Nanomaterial-based Heavy-Metal Extraction for Energy

A4 305 Miryana Hemadi UniversitéParis Cité France Saving
: : : .. | Advanced thermal management and thermal control
B4 306A Chao Xu North China Elect:::]rilsaPower University technologies for lithium-ion battery energy storage
systems
ca 3068 Shuai Zhang University of Nottingham, UK Is—ltgz:; E’;(raansfer characteristics in latent heat thermal energy
Development of two-phase flow microchannel heat sink
D4 307 Chaobin Dang University of Fukui, Japan applied to solar-tracking high-concentration photovoltaic

thermal hybrid system

DAY 2: November 26, Sunday

Time Session Room Name Affiliation Topic
A5 305 Jian Liu University of British Columbia, Canad Materl_als and Interfz_;lce Design for Next-generation
Batteries and Capacitors
Sugar alcohols as mid-temperature phase change
B5 306A Liwu Fan ZhejiangUniversity, China materials for high-performance thermal energy storage:
10-00 - 10:30 Research r;rogr.ess ?nd éppllcatlon persp(?c-tlvles _
5 3068 Yuki Kanda Tohoku University, Japan He:at tran_s er visua ization under supercritical condition
using optical interferometry
. . | Control of surface morphology and wettability to
D5 307 Anton Surtaev Kutateladze Inst|tutg of Thermophysid improve heat transfer and increase critical heat flux at
Russia L -
liquid boiling
. - , , . Discussion on the Application of Hydrogen and
A 305 Mingfa Yao Tianjin University, China Hydrogen Derived Fuels in New Power Systems
10-30 - 11-00 B6 306A Takahiro Nomura Hokkaido University, Japan Thermal energy storage
6 3068 Wentao Ji Xi ' an Uniermsiy, Chirg Design and Optimization of Finless Flat Tube Heat
Exchanger
D6 307 Rui Xiao Southeast University, China Renewable liquid organic hydrogen carriers and carbon
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materials production from biomass for hydrogen storage

Eutectic electrolyte and interface engineering for redox

A7 305 Liwei Wang Shanghai Jiao Tong University, Ching flow batteries
B7 306A Kun Ge Harbin Engineering University, China| Hydrogen Hydrate as Novel Hydrogen Storage Medium
15:10 - 1540 For Underwater PEMFC
c7 306B Zhengkai Tu Huazhong University of .SC|ence ang Water management in PEMFC
Technology, China
D7 307 Bas_a nt Singh Amity University U'Ftar Pradesh Noida Material for Thermal Energy Conversion and Storage
Sikarwar India
MnO2/rGO on porous nickel of inverse opal structures
A8 305 Rong-Fuh Louh Feng Chia University, TaiwarChina | deposited on a flexible substrate: fabrication and
characterization for use in supercapacitors
B8 306A Dong Liu Nanjing University of Suence and Heat and Mass Transfer in Solar Fuel
15:40 - 16:10 TechnologyChina
| | C8 Experimental Study on the Effect of Modified Heating
306B Zuogin Qian Wuhan University of Technology, Chir Surface on the heat transfer performance of DI Water and
Ethylene Glycol Binary Mixture
D8 307 Baolling Huang The Hong Kong University &cience | Solid-state ionic thermoelectrics for thermal energy

and Technology, Hong Kon@hina

conversion

DAY 3: November 27, Monday

Time Session Room Name Affiliation Topic
A9 305 Mingjia Li Beijing Institute of Technology, Ching
. Moscow Power Engineering Institute
B S06A Andrei N. Rogalev National Research University, Russia
8:30-9:00 9 3068 Rongrong Cai South China Umvgrsﬂy of Technology F_|Itrat|on and regeneration mechanism of electret PM2.5
China filter
D9 307 Zhonghao Rao Hebei University of Technology, Chin Thermal Safety and Thermal Management of Battery
Energy Storage System
9:00 - 9:30 Al0 305 Liang Gong China University of Petroleum Thermal Control Performance and its Improvement in
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(Huadong) China

PCM-based Heat Sinks for Electronic Devices

Constructing Membrane Electrode Assemblies with

B10 306A Le Shi Xl an Jiaotong Innovative Proton Conduction Materials

C10 3068 Zhilong Cheng Xi'an Jiaotong Fundamentals and application of triply periodic minimal
surface structures

D10 307 Kai Xi Xi"an Jiaotong
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DAY 0: November 24, Friday

15:00 - 20:00 |Registration at Ramada Plaza by Wyndham Xi'an South

DAY 1: November 25, Saturday

7:00-8:30  |Registration at Qujiang International Conference Centéf floor.

Opening Ceremony, Room A (305)

Chair: Prof. Qiuwang Wang

8:30 - 9:00 1. SpeechVicePresdent of Xi ' an JProaghaobongBieUni ver si ty,
2. SpeechHonoraryChair,Xi " an Ji aot oProd. Wehguarn Bao si t vy
3. Speechl.ead ofKeAi Communications Co. Lids.Zhao Chai
4. SpeechExecutive Vicgresidentof Shaanxi Association for Science and Techngldgy Junhua Zhang
5. Introduction to2" ICENSS2022,Conf er ence Chai r, XArof. QuwalgiWargt ong Uni ver sity
Plenary Lecture 1, Room A (305)
Chair: Prof. Ho Seok Park
9:00 - 9:40

Invited Presenter: Prof. Ali Cemal Benim
Affiliation: Disseldorf University of Applied Sciences, Germany
Topic: Investigations on Cogeneration and Waste Heat Recovery via Thermoelectric Generators
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9:40-10:00 [Coffee Break
Room A (305) Room B (306A) Room C (306B) Room D (307)
Session 1 Session 2 Session 3 Session 4
Fuel Cell Energy Hydrogen Energy Storage Phase Change Materials Heat Exchangers
Session Chair: Jun Li and Jung |Session Chair: Weitong Pan and Yan |Session Chair: Mikhail Sheremet and| Session Chair: Yapei Zhang and
Kyu Kim Liu Fugiang Wang Zhendong Wang
Keynote Lecture Al Keynote Lecture B1 Keynote Lecture C1 Keynote Lecture D1
Topic: Rational Nano- Topic: Pathway towards zero carbon| TOpic: Medium-high Temperature Topic: High efficiency gas
positioning for Solar-to- building in solar-rich area Phase Change Thermal Storage: downhole electric heater
Chemical Energy Conversion and Materials Synthesis, Device
Storage f . Development, and System Dr. Zhendong Wang
10:00 - 10:30 XP° Prot. Yan Liu Integration Key Laboratory of Coal Resources
Prof. Jung Kyu Kim i’an University of Arch_ltecture and Exolorai qc hensi
A Technoloav. China . ploration and Comprehensive
Sungkyunkwan University, gy, Prof. Fugiang Wang and Prof. Utilization MNR. China
Korea Yong Shuai '
Harbin Institute of Technology,
China
Keynote Lecture A2 Keynote Lecture B2 Keynote Lecture C2 Keynote Lecture D2
Topic: Design Strategy of Key | Topic: Scale-up effects and scale-up| Topic: Phase Change Materials. | Topic: Research on phase change
Components for Enhancing strategies of PEM fuel cells Applications and Simulation of model and algorithm for phase-
Proton Exchange Membrane Transport Phenomena change materials by ISPH method
10:30 - 11:00 Water Electrolysis Dr. Weitong Pan
East China University of Science and Prof. Mikhail Sheremet Prof. Yapei Zhang
Prof. Jun Li Technology, China Tomsk State University, Russia Xi’an Jiaotong University, China
Chongging University, China
ID: 20001 ID: 20041 ID: 20006 ID: 20026
Title: A Data-Driven Prediction [Title: Capacity Optimization Title: Leveraging Mechanical Title: Numerical simulation of
Model for Water Management in |Allocation of Hybrid Lithium-ion  |[Vibration for Enhanced Thermal condensation heat transfer
Proton Exchange Membrane Fuel Battery and Hydrogen Energy Performance in Lightweight PCM- charag:ter_istics.at high vapor
11:00 - 11-15 [Cells Storage Systems in Marine Micro-  [Fin Structure Battery Module velocity in  reinforced pipes under

Authors: Yang Yu, Qing-Hua
'Yu, Sheng Chen

energy Grids

Authors: Miao Luo, Pu-Hang Jin,
Shao-Qi Song, Huang-Qing Zhou,
Gong-Nan Xie

Thermal Management System

Authors: Jiebo Yang and Qinghua
Yu

different angles

Authors: Jianjie Cheng, Jiangwei
Sun, Yurong Chen, Yawen Wang
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11:15-11:30

ID: 20004

Title: Performance evaluation of
hydrogen recirculation schemes
for a 200kW class proton
exchange membrane fuel cell
system

Authors: Jiquan Han,
Xiangcheng Kong, Zihui Pang,
Jianmei Feng, Xueyuan Peng

ID: 20033

Title: Life Cycle Assessment of
Hydrogen Production and Utilization
System from Qil and Gas Field
Produced Water

Authors: Qing Duan, Qi-tao Feng,
Abdul Mosaur Waseel, Guo-zhu
Wang, Yao Yao, Ke Zhang, Jun-wei
Cui, Sheng-Shan Bi

ID: 20016

Topic: Pore-scale study on the
melting behavior of phase change
material in anisotropic metal foam

Authors: Hong-Yang Li, Zhan Liu,
Da-Wei Tang, and Zhong-Hao Rao

ID: 20098

Title: Thermal design for heat
exchangers based on triply periodic
minimal surface

Authors: Kecheng Liang, Kai Sun,
Zhilong Cheng, Qiuwang Wang

11:30 - 11:45

ID: 20007

Title: Towards ultra-low
platinum loading with ordered
ionomer designing of catalyst
layers in PEMFCs: analyses on
the oxygen transport resistance
Authors: Qianxi Zhang, Hong
Cao and Yutong Mu

ID: 20078

Title: Numerical and experimental
study on a hydrogen turbo-expander
for 5 t/d hydrogen liquefier

Authors: Kaimiao Zhou, Kunyu

Deng, Haodong Wang, Ze Zhang,
Shuangtao Chen, Yu Hou, Liang

Chen

ID: 20099

Title: Investigation on thermal
control performance of a novel active
PCM-based pin fin composite heat
sink

Authors: De-Xin Zhang, Chuan-
Yong Zhu, Xin-Yue Duan, Liang
Gong, Ming-Hai Xu

ID:20087

Title: Investigative study of thermal
design method and evaluation index
of manifold microchannel heat
exchanger

Authors: Chen Kai, Rui-Qi Wang,
Han-Bing Ke

ID: 20042

Title: Theoretical study of the energy
storage characteristics of solution-
absorption energy storage devices

ID: 20049

Title: Research on multi-time scale
frequency hierarchical control and
frequency division control of

ID:20037

Title: Performance Analysis of
Coupled Molten Salt Thermal
Storage System for Photothermal
Power Station

11:45 - 12:00 generation-grid-load-storage
Authors: Ze-Hua Chen, Gang Wang, |integrated energy system
Ji-Tong Li,Yong-Han Zhao, Qun-Li Authors: Xin-Yu Qin, Guan-Jia
Zhang Authors: Teng Ma, Ming-Jia Li, Jin- [Zhao, Ke Zhang, Sheng-Shan Bi
Wei Ni, Hang Xu
12:00 - 13:30 |Lunch time
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13:30 - 14:10

Plenary Lecture 2, Room A (305)
Chair: Prof. Majeed Mohamad

Invited Presenter: Prof. Ho Seok Park
Affiliation: Sungkyunkwan University, Korea
Topic: Materials andinterface for LiS and Aqueous Metal Batteries

14:10 - 14:50

Plenary Lecture 3, Room A (305)
Chair: Prof. Aleksandr N. Pavlenko

Invited Presenter: Prof. Zhifeng Wang
Affiliation: Institute of Electrical Engineering, Chinese Academy of Scietisa
Topic: Solar seasonal thermal storage technology

14:50 - 15:10

Coffee Break

Room A (305) Room B (306A) Room C (306B)

Room D (307)

Session 7
Thermal Energy Storage
Session Chair: Shuai Zhang and
Yao Zhao

Session 6
Thermal Management
Session Chair: Chao Xu and
Xiaofeng Guo

Session 5
Decarbonization
Session Chair: Miryana Hemadi and
Binfan Jiang

Session 8
Energy Saving Technology
Session Chair: Chaobin Dang and
Laurent Rovon

15:10 - 15:40

Keynote Lecture B3
Topic: Thermal management of
road deicing using an electric
resistance coating

Keynote Lecture C3
Topic: Progress in Latent Heat
Storage and Carnot Battery

Keynote Lecture A3
Topic: Decarbonization of Steel
Industrial: Energy Saving and CO;

Cut-down
Assoc. Prof. Yao Zhao

Assoc. Prof. Binfan Jiang and Shanghai Jiao Tong University

Prof. Dehong Xia
University of Science and

Prof. Xiaofeng Guo
UniversitéParis Cit& France

Technology Beijing, China

Keynote Lecture D3
Topic: Dew harvesting
enhancement by radiative cooling
and condensation wetting on a
metasurface

Prof. Laurent Royon
UniversitéParis Cité France
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15:40 - 16:10

Keynote Lecture A4
Topic: Nanomaterial-based Heavy-
Metal Extraction for Energy Saving

Prof. Miryana Hemadi
UniversitéParis Cit& France

Keynote Lecture B4
Topic: Advanced thermal
management and thermal control
technologies for lithium-ion battery
energy storage systems

Chao Xu
North China Electric Power
University, China

Keynote Lecture C4
Topic: Heat transfer characteristics
in latent heat thermal energy storage

Dr. Shuai Zhang
University of Nottingham, UK

Keynote Lecture D4
Topic: Development of two-phase
flow microchannel heat sink applied
to solar-tracking high-concentration
photovoltaic thermal hybrid system

Prof. Chaobin Dang
University of Fukui, Japan

16:10 - 16:25

ID: 20011

Title: Zero-carbon pathways for
building operations in solar-rich
area before the mid-century

Authors: Xin-Yin Xu, Yan Liu,
Heng-li Feng, Liu Yang

ID: 20012

Title: Smart Thermal Managements
Using Nanoparticle Suspensions
with Tunable Thermophysical
Properties by Electrical Field

Authors: Yu-Xia Dong, Zi-Tong
Zhang, Bing-Yang Cao

ID:20009

rive: Thermodynamic analysis of a
novel thermal integrated Carnot
battery using cascaded phase
change material for thermal energy
storage

Authors: Xianglong Luo, Pei Lu,
lianvana Chen Yinazaona | iana

ID: 20093

Title: Performance analysis of a
reverse-bootstrap air refrigerator for
high-speed train air-conditioning

Authors: Zhe-feng Wang, Ze
Zhang*, Xiao-ling Yang Liang
Chen, Shuang-tao Chen, Yu Hou

16:25 - 16:40

ID:20023

Title: Product regulation of CH4-
CO- dry reforming on Ce doped Ni-
Al heterostructure and strategy for
carbon deposition elimination

Authors: Xu Ma, Wei-Wei Yang,
Xin-Yuan Tang, Ya-Ling He

ID: 20048

Title: Research on energy
management scheme of the solid
oxide fuel cell combined heat and
power system coupled with
vanadium redox flow battery

Authors: Jing-Wei Ni , Ming-Jia
Li, Teng Ma

ID: 20029

Title: Melting and solidification
characteristics of PCM in an
oscillated bundled-tube thermal
storage system

Authors: Changda Nie, Zhibo
Chen, Xinjian Liu, Zhonghao Rao

ID: 20086

Title: Molecular-Level
Understanding of the Enhanced
Stability of Single Bulk Nanobubble

Authors: Dezhao Huang, Jiajie Lei,
Wensheng Zhao, Sheng Liu, Yanan
Yue
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ID: 20067

Title: Towards Carbon Neutrality in
Steel Industrial: Energy Saving and
CO; Cut-down

ID: 20040

Title: Numerical investigation on
the PCM melting heated on the top
with constant heat flux

ID: 20063

Title: Effect of Cured Lotus Root
Starch on Phase Change Behavior
and Thermal Storage of SAT /
Flaky Modified EVM Composite
Phase Change Material

ID: 20097

Title: Investigation on the flow and
heat transfer in triply periodic
minimal surface (TPMS) based
channels

16:40 - 16:55 |Authors: Binfan Jiang, Dehong XIaAuthors: Si-Xiang Zhang, Feng-Xu nathors: Kexin Tang. Junhe H
Chen, Zi-Cheng Zhang and Wen- OGP : ' *
bin Cui Authors: Qi-Rui Wang, HOng-En - |7pij5ng Cheng, Qiuwang Wang

Nian, Xiao-Ling Tan, Yu-Jing
Zhao, Xiang Wang, Zhao-Ying
Wang, Yong-Quan Zhou
ID: 20084 ID: 20062 ID: 20061 ID: 20076
Title: Experimental study on Title: The effect of in-plane thermal [Title: Low-grade he_at recovery and [Title: Energy, exergy, and econo_mic
removal of SO; from FCC flue gas |gradients on the performance of ~ [storage for an adaptive CO; analysis of compression-absorption
by mixing activated carbon with red [lithium-ion batteries during fast Brayton-Rankine power cycle gésfcade refrl?(gratlﬁn_cc:jycle using
) ) mud adsorbent charging Ifferent working fluids
16:55-17:10 Authors: Yingzong Liang,
Authors: Yangjie Qian, Guiling  |Authors: Zhi-Chao Li, Zhi-Yuan ~ [Xianglong Luo, Jianyong Chen, ZhiAuthors: Wei Shi, Yu-Han Du,
Xu, Ping Lu, Chengzhi Chen, Feihu [Jiang, Jian-Fei Zhang, Zhi-Guo Qu [Yang, Jiacheng He, Ying Chen Xiao-Po Wang
Shen, Qi Zhang, Qiang Zhou
18:00 — 20:30 |Buffet at Ramada Plaza by Wyndham Xi'an South
1730 - 19-00 Editorial Meetingwith ENSS AEs and EBIMa Room 307

Hybrid online & offline
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DAY 2: November 26, Sunday

Plenary Lecture 4, Room A (305)
Chair: Prof. Zhifeng Wang

8:30-9:10  |Invited Presenter: Prof. Aleksandr N. Pavlenko
Affiliation: Kutateladze Institute of Thermophysics, Siberian Branch of the Russian Academy of Sciences, Russia
Topic: Heat and mass transfer enhancement during boiling and evaporation to improve energy efficiency and energy saving incdherpiog
industries and microelectronics
Plenary Lecture 5, Room A (305)
Chair: Prof. Ali Cemal Benim
9:10 - 9:50 Invited Presenter: Prof. Majeed Mohamad
Affiliation: University of Calgary, Canada
Topic: Heat Transfer Enhancement
9:50-10:10 [Coffee Break
Room A (305) Room B (306A) Room C (306B) Room D (307)
Session 9 S @) 10 Session 11 SRS L2 .
Fuel Cell Performance _Therm_al Energy SRR Heat transfer enhancement P_hase Change _Mechanlsm
Session Chair: Mingfa Yao Session Chair: _Takahlro Nomura and Session Chair: Wentao Ji Session Chair: Huiyan Zhang and
Liwu Fan Anton Surtaev
Keynote Lecture A5 Keynote Lecture B5 Keynote Lecture C5 Keynote Lecture D5
Topic: Materials and Interface Topic: Sugar alcohols as mid- Topic: Heat transfer visualization Topic: Control of surface
Design for Next-generation | temperature phase change materials | under supercritical condition using morphology and wettability to
Batteries and Capacitors for high-performance thermal energy optical interferometry improve heat transfer and increase
10:00 - 10:30 storage: Research progress and critical heat flux at liquid boiling
Prof. Jian Liu application perspectives Assoc. Prof. Yuki Kanda
University of British Columbia, Tohoku University, Japan Prof. Anton Surtaev
Canada _Prof. LiwuFan (Online) Kutateladze Institute of
(Online) Zhejiang University, China Thermophysics, Russia
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Keynote Lecture A6
Topic: Discussion on the
Application of Hydrogen and
Hydrogen Derived Fuels in New

Keynote Lecture B6
Topic: Thermal energy storage

Keynote Lecture C6
Topic: Design and Optimization of
Finless Flat Tube Heat Exchanger

Keynote Lecture D6
Topic: Highly-efficient carbon-
based materials for electro-chemical

Prof. Takahiro Nomura energy storage derivedfrom biomass

10:30-11:00

Power Systems

Prof. Mingfa Yao
Tianjin University, China

Hokkaido University, Japan

Prof. Wentao Ji
Xi’an Jiaotong University, China

and solid wastes

Prof. Feng Gong and Prof. Rui
Xiao
Southeast University, China

11:00 - 11:15

ID: 20053
Title: Performance of SOFC-GT
hybrid system based on n-butane
reforming

Authors: Zhaoyi Chen, Fengli
Liang

ID: 20047

Title: Geometry optimization of
triplex-pipe helical coiled tube for
latent heat energy storage using phase
change materials

Authors: Chen-Yi Jia, Ling-Ling Xu,
Di Qi, Bing-Ye Song and Chuang-
Yao Zhao

ID: 20022
Title: Numerical study of counter-

flow plate heat exchanger in cabinet

cooling system

Authors: Saranmanduh Borjigin,
Dong-Jun Xu, Ting Ma, Min Zeng,
Qiu-Wang Wang

ID: 20034

Title: Experimental and Numerical
Simulation Study of Two-phase
Immersion Cooling with EC01 and
HFE7100

Authors: Yu-Xin Yang, Guo-Gang
Ren, Zhi-Qiang Yang, Ke Zhang,
Sheng-Shan Bi

11:15-11:30

ID: 20010

Title: Research on structural
optimization of gradient catalytic
layer for PEMFC

Authors: Guo-Rui Zhao, Zi-Hao
Xuan, Wen-Zhen Fang, Wen-
Quan Tao

ID: 20020

Title: Thermodynamic study of
Carnot battery multi-energy system
based on cascaded latent heat and
cold stores

Authors: Jiaxing Huang and Yao
Zhao

ID: 20046

Title: Analysis of the effect of micro-

clearance on collapse of individual
liquid hydrogen bubbles

Authors: Shao-Hang Yan, Qi Zhao,

Tian-Wei Lai, and Yu Hou

ID: 20056

Title: Investigation of boiling
characteristics on the copper
substrate with different wettability

Authors: Fei Xin, Pan Diao, Wen-
Chao Tian

11:30 - 11:45

ID: 20072

Title: Investigation of hydrogen
flow in anode manifolds of the
air-cooled open-cathode PEMFC
stack

Authors: Xianxian Yu, Zhengkai
Tu

ID: 20052

Title: Numerical study of transient
temperature thermal stress coupled
heat transfer in spent fuel storage
cask based on Gaussian random heat
source

Authors: Jianjie Cheng, Weihao Ji,
Hao Xu, Xiaotian Ma, Zehao Zheng,

Liangyu Hu

ID: 20051

Title: Numerical Study of Single-
phase Fluid Flow Characteristics in
TPMS Channel Structure

Authors: Zhen-Hai Zou, Zi-Ping
Liu, Jun Wu, Kai Chen, Qi Xiao

ID: 20058

Title: Experimental study on
transient characteristics and
dehumidification performance of
membrane module driven by
differential pressure

Authors: Yilin Liu, Siyu Qin,
Liwen Jin,Weichao Yan, Xin Cui
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ID: 20100 ID: 20081
Title: Field-scale simulation of Title: Research of Advanced Heat
thermal conductive heating Transfer Technology in Closed

coupled with in-situ chemical . .
oxidation on an actual organic- Helium Brayton Cycle of Pre-cooling

11:45-12:00 |contaminated site Air Turbo Rocket Engine
Authors: Xinyu Xu, Dong Xu, Authors: Zhe Li, Xiong-Hui Li, Hai-
Yun-Xiao Wei, Yuan-Yuan Zha, Bo Ma, Xiang-Yi Nan, Yuan Ma,
Peng Liu, Li-Wu Fan, Xin Song Gui-Hua Tang, Guang-Xi Li
12:00-13:30 |Lunch time

13:30 - 14:10

Plenary Lecture 6, Room A (305)
Chair: Prof Woj ci ech Lipi AsKki

Invited Presenter: Prof. Pradip Dutta
Affiliation: Indian Institute ofScience, India
Topic: Sorption based thermal storage and gas storage systems

14:10 - 14:50

Plenary Lecture 7, Room A (305)
Chair: Prof. Zhang Lin

Invited Presenter: Prof. Guangxi Li
Affiliation: Academy of Aerospace Propulsion Technology, China
Topic: Advanced cycle and heat transfer technology in the closed helium Brayton cyclkeoblmg air turbo rocket engine

14:50 - 15:10

Coffee Break

Room A (305) Room B (306A) Room C (306B) Room D (307)
Session 13 Session 14 Session 15 Session 16
Electrochemical energy storage Solar Energy Application Thermal Analysis EnereSSIlggcover
Session Chair: Rong-Fuh Louh and [Session Chair: Dong Liu and Kun| Session Chair: Chen Zhou and 9y . y
L . Session Chair:
Liwei Wang Ge Zhengkai Tu
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15:10 - 15:40

Keynote Lecture A7
Topic: Eutectic electrolyte and
interface engineering for redox flow
batteries

Prof. Liwei Wang
Shanghai Jiao Tong University,
China

Keynote Lecture B7

Topic: Hydrogen Hydrate as Novel

Hydrogen Storage Medium For
Underwater PEMFC

Assoc. Prof. Kun Ge
Harbin Engineering University,
China

Keynote Lecture C7
Topic: Water management in
PEMFC

Prof. Zhengkai Tu
Huazhong University of Science
and Technology, China

Keynote Lecture D7
Topic: Material for Thermal Energy
Conversion and Storage

Dr. Basant Singh Sikarwar
Amity University Uttar Pradesh
Noida, India
(Online)

15:40 - 16:10

Keynote Lecture A8
Topic: MnO2/rGO on porous
nickel of inverse opal structures
deposited on a flexible substrate:
fabrication and characterization for
use in supercapacitors

Prof. Rong-Fuh Louh
Feng Chia University, Taiwan, China

Keynote Lecture B8
Topic: Heat and Mass Transfer in
Solar Fuel

Prof. Dong Liu
Nanjing University of Science and
Technology, China

Keynote Lecture C8
Topic: Experimental Study on the
Effect of Modified Heating Surface
on the heat transfer performance of

DI Water and Ethylene Glycol
Binary Mixture

Dr. Chen Xu and Prof. Zuogin
Qian

Wuhan University of Technology,
China

Keynote Lecture D8
Topic: Solid-state ionic
thermoelectrics for thermal energy
conversion

Prof. Baolling Huang
The Hong Kong University of
Science and Technology, Hong

Kong, China

16:10 - 16:25

ID: 20055

Title: Numerical study of gas purge
for proton exchange membrane fuel
cells with an ordered cathode
catalyst layer

Authors: Min Cheng, Meng-Lin
Yang, Jun-Kui Mao, Feng-Li Liang

ID: 20003

Title: Numerical Study of Flow and
Heat Transfer Characteristics in
Corrugated Tube Solar Particle
Receivers

Authors: Tian Wang, Xing Tian,
Hao-Nan Jia, Jian Yang, Qiu-Wang
\Wang

ID:20013

Title: Interaction mechanism
between thermosensitive gel and
water: a molecular dynamics
simulation

Authors: Xian-Zhi Chen, Dong
Niu, Mu Du

ID: 20039

Title: Numerical study on the
distribution and heat transfer
characteristics of particles in a novel
gas-blowing waste heat recovery
heat exchanger

Authors: Yugiu Zhang and Yongqi
Liu, Yanxia Wang, Haibo Gao,

'Yueyue Shi, Yugi Zhou, Zhihan Li
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16:25 - 16:40

ID: 20073
Title: High-Entropy Metal-Organic
Frameworks for Na-ion Batteries

Authors: Yanjiao Ma

ID: 20059

Title: Multiscale & multiphysics
optimization of PV-TE/T via
spectrally selective management of
1D photonic crystal architecture

Authors: Yi-Peng Zhou, Jia-Chen
Xu, Ya-Ling He

ID: 20024

Title: Fast Calculation Method for
Supercritical Carbon Dioxide
Physical Properties

Authors: Jie Pang, Zi-Ping Liu,
Rui-Qi Wang, Chong-Hai Huang,
Qi Xiao

ID: 20054

Title: Performance analysis of the
adiabatic compressed air energy
storage system considering
thermocline layer characteristics in
packed-bed thermal energy storage

Authors: Chang-Hao Fan, Ming-
Jia Li, Meng-Jie Li, Dong Li

16:40 - 16:55

ID: 20083

Title: Graphene oxide/silica
nanoparticles composite membrane
for enhanced ion migration and
osmotic energy conversion

Authors: Mingxuan Fu, Zhiguo
Qu, Jianfei Zhang

ID: 20019

Title: Novel short-term performance
forecast method for solar-driven
membrane reactor via Bayesian
optimized Long Short-Term
Memory (LSTM) network

Authors: Xin-Yuan Tang, Wei-Wei
Yang, Xu Ma, Ya-Ling He

ID: 20018

Title: Research on the discharge
bahavior of spent lithium-ion
batteries in electrolyte solution with
different fluids flow rate

Authors: Yu Qiao and Zhonghao
Rao

ID: 20085

Title: Optimization Design and
Numerical Analysis of Cooling
Plate for Battery Thermal
Management Using Multi-Objective
Topology Optimization

Authors: Ya-Song Sun, Duanyang
Hui, Rui-Huai Bai, Jing Ma

16:55-17:10

ID: 20079

Title: Structural design and
numerical study of two-phase mass
transfer enhancement of proton
exchange membrane electrolysis
cell

Authors: Zi-Qian Zhu, Jian-Lin Fu,
Wei Li, Zhi-Guo Qu, Jian-Fei
Zhang

ID: 20092

Title: Thermodynamic
characteristics of exothermic
process in concentrated solar system
energy storage with a mixture of
sensible and thermochemcial
particles

Authors: Yuanhe Yue, Zhonghao
Rao

ID: 20101

Title: Thermal conductivity
prediction of amorphous Si and
hydrogenated amorphous Si by a
neuroevolution potential

Authors: Zhuo Chen, Yanzhou
\Wang, Penghua Ying, Meng An,
Weigang Ma

ID: 20096

Title: Salt hydrate-based
Thermochemical Energy Storage:
Thermodynamic Analysis and
System Simulation

Authors: Akshay Chate, Srinivasa
Murthy S., Pradip Dutta
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17:10-17:25

ID: 20088

Title: Influence of material and
structure of DA-SOFC support on
cell temperature distribution

Authors: Meng-Lin Yang, Min
Cheng, Jun-Kui Mao, Feng-Li
Liang

ID: 20080

Title: Multiphase Flow Numerical
Simulation of Binary Particle
Mixing and Heat Transfer in a High
Solid Flux Downer Equipped with
Swirl Feed Nozzles

Authors: Lingjie Zhang, Jiali Du,
Feng Wu, Junwu Wang

ID: 20015

Title: 3D Numerical Simulation of
Heat Transfer in Steam-Water Film
Direct Contact Condensation

Authors: Ying-Hua Chai, Yuan-
Sheng Lin,Qi Xiao,Chong-Hai
Huang, Han-Bing Ke,Bang-Ming Li

18:00 - 20:30

Banquetat Ramada Plaza by Wyndham Xi‘an South, Huang He Roomat 2" floor
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DAY 3: November 27, Monday

Room A (305)

Room B (306A)

Room C (306B)

Room D (307)

Session 17
Physical Energy Storage
Session Chair: Liang Gong and

Session 18
Energy Saving Technology
Session Chair: Le Shi and Andrei

Session 19
Emission Reduction
Session Chair: Zhilong Cheng and

Session 20
Energy Storage System
Session Chair: Kai Xi and

Mingjia Li N. Rogalev Rongrong Cai Zhonghao Rao
Keynote Lecture A9 Keynote Lecture B9 Keynote Lecture C9 Keynote Lecture D9
Topic: Topic: Topic: Filtration and regeneration |Topic: Thermal Safety and Thermal

Prof. Mingjia Li

Prof. Andrei N. Rogalev

mechanism of electret PM2.5 filter

Management of Battery Energy
Storage System

8:30-9:00 Beijing Institute of Technology, |[Moscow Power Engineering Institute, Assoc. Prof. Rongrong Cai
China National Research University, Russia South China University of Prof. Zhonghao Rao
Technology, China Hebei University of Technology,
China
Keynote Lecture A10 Keynote Lecture B10 Keynote Lecture C10 Keynote Lecture D10
Topic: Thermal Control Topic: Constructing Membrane  [Topic: Fundamentals and application
Performance and its Electrode Assemblies with Innovative| of riply periodic minimal surface Topic:
Improvement in PCM-based Heat Proton Conduction Materials structures
9:00-9:30 Sinks for Electronic Devices Prof. Kai Xi
Prof. Le Shi ) Xi’an Jiaotong University, China
Prof. Liang Gong Xi’an Jiaotong University, China Assoc. Prof. Zhilong Cheng
China University of Petroleum Xi’an Jiaotong University, China
(East China), China
ID: 20068 ID: 20043 ID: 20095 ID: 20112
Title: Preparation, Title: Design and optimization study [Title: Numerical Study on Title: Prediction on Superheated
characterization and temperature |of the low-temperature air source heatCombustion and Emission behavior of A Microheater during
response of phase change pump system based on the Time-  |Characteristics of High Load Microsecond-scale Pool Boiling
_ _ microcapsules based on thermal |sharing partition heating load Hydrogen Ammonia Premixed
9:30-9:45 Authors: Yigao Lv, Qiuwang

storage walls

Authors: Ji-Fen Wang, Kuan
Zhao

characteristics of the residential
building in severe cold pastoral area

Authors: Chen Chang, Yue Dong,

Ignition Engine

Authors: Zining Yu, Mingfa Yao,
Hu Wang, Zunging Zheng

Guang-Xing Ma

Wang, Wenxiao Chu
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ID: 20109
Title: Pore-scale Simulation of Two-
phase Displacement and Mass

ID: 20111
Title: Effects of micro-textured
surface on thermal management

ID: 20008
Title: Understanding thermodynamic
properties of mixed fluids for de-

ID: 20108
Title: Molecular dynamic
investigation on the wetting

of PCM risking hydrogen storage projects  [Transfer with Supercritical Carbon  |properties of aqueous ionic liquids
9:45 - 10:00 - _ Dioxide in Porous Media on graphene surface
Authors: Junjie He, Wenxiao  |aythors: Si-Jia Wang, Lan-Lan
Chu, Qiuwang Wang Jiang, Yong-Chen Song, Zhong-Hao Ovtggorii\gu:iag%);i}ll;iaic\?; SuAUthorS:' Fenhong ﬁong, Fukang
Ra0, J.P. Martin trusler g, Ying Wang, Jiaming Ma, liang Guo and
Jing Fan
ID: 20032 ID: 20104 ID: 20102
Title: Investigation on the heat Title: Research on Coking Title: Heat transfer performance of
transfer and aerodynamic noise in the |Characteristics of Air Preheater in  [two-phase closed thermosyphon
10- 10-1 shell-and-tube heat exchangers with |Oil Slurry Boiler with different pipe structures for
0:00 - 10:15 different baffles waste heat recovery of coal fires
Authors: Jun-Cheng Liu, Yong-
Authors: Yi-Ping Cao, Jia-Tong Han,|Kang Zou, Bo Yu, Xue-Ping Du Authors: Xing Lu, Jie Liu, Xu-lei
Ling-Hong Tang, Min Zeng Tong, Jun Deng
10:15 - 10:35 |Coffee Break
Plenary Lecture 8, Room A (305)
Chair: Prof. Pradip Dutta
10:35-11:15 . . S .
Invited Presenter: Prof. Wo j ci ech Li pi nski
Affiliation: The Cyprus Institute, Cyprus
Topic: Storing sunlight usingigh-temperature solidgas processes
Plenary Lecture 9, Room A (305)
Chair: Prof. Guangxi Li
11:15-11:55 . .
Invited Presenter: Prof. Zhang Lin
Affiliation: City University of Hong Kong, Hong Kong, China
Topic: How to dye buildings green - install more equipment or reduce equipment energy consumption?
11:55-12:30 |Closing Ceremony
12:30 - 14:00 |Lunch time (Buffet at Ramada Plaza by Wyndham Xi‘an South
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Conference Venue

Conference Venue: Qujiang International Conference Center ( v T )
1" Departure from Xi’an Xianyang Airport ( FO)
W By Taxi, about RMB 130 Yuan with 60 mins / 130 60

Y By Metro, RMB 12 Yuan with 90 mins, Line 14 to Xi’an Bei Station and transfer to Line 2 to Dian Shi
Ta Station C, and walk 850 meters 12 14 ] t 2 ] t

C 850 90
2~ Departure from XI’an North Railway Station (| F0)
W By Taxi, about RMB 65 Yuan with 45 mins / 65 45
Y By Metro, RMB 5 Yuan with 70 mins, Line 2 to Dian Shi Ta Station C, and walk 850 meters

2 ] t C 850 70
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Suggested Hotel

Hotel Name: Ramada Plaza by Wyndham Xi'an South (50 meters from XI'an Qujiang
International Conference Center)

Agreement Price: RMB 490 Yuan /day/room
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Sponsor Information

Xi’an Jiaotong University Press was established in 1983 and originated from the Nan Yang Public
School Translation Academy founded in 1898, which was the earliest university publishing institution
in modern China. Being one of the most important institution translating books in foreign languages
into Chinese, Nan Yang Public School Translation Academy translated and published a lot of well-
known books, including The Wealth of Nation@ranslated by Yan Fu) and this made it a window for
western culture and civilization.

Established in 1983, Xi’an Jiaotong University Press is licensed to publish books and audio-visual,
electronic, and Internet products. The press has 165 staff, with 80 of them possessing intermediate-
level qualifications in handling publishing and editing affairs, and over 50 holding positions of deputy
editorial supervisors or above. Over the past 40 years, the press has been committed to publishing
high-quality books, audio-visual materials, and electronic publications. It was awarded Top 100
Publishing Houses in China and listed as National 1% Class Publishing House in 2009.

It has published 14,000 new books, 1,300 audio-visual products, and 500 electronic publications
in the fields of energy and power engineering, medical science and humanities. Among them, more
than 500 publications have won awards at both national and provincial levels. Over 10 books of the
press have been listed as the key publications by the Publicity Department of the Central Committee
of the CPC and National Press and Publication Administration; hundreds of textbooks received awards
at national or provincial levels; more than 80 projects were funded by national funds.

Xi’an Jiatong University Press have made efforts in the media convergence with 4 projects being
funded by National and Shaanxi Press and Publication Administrations, promoting the digitalization
of the press. Also, as integrated online platform for moral education of universities have been set by
the press.

Acted upon the “Belt and Road Initiative”, the press has built deep cooperation with
internationally renowned publishing institutions, including Springer, Nature, Elsevier, De Gruyter,
Cambridge University, etc. and importing and exporting a series of high-level English textbooks and
academic monographs.

Address: NO #1, Xing Qing South Rd., Beilin District, Xi’an, Shaanxi, China.
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