
能源学院第二十四期铭师讲堂
Integrated Experimental and Computational Studies 

of Energy-Relevant Interfaces
主讲嘉宾：Prof. Peter T. Cummings
报告时间：2016年5月9日（周一）7:30pm
报告地点：西十二教学楼S210
嘉 宾 介 绍 : Cummings教授于1976年本科毕业于澳大利亚纽卡斯尔大学（
University of Newcastle）数学系，1980年于澳大利亚墨尔本大学（University
of Melbourne）获得博士学位；1980-1981年在加拿大圭尔夫大学从事博士后
研究；于1983年加入美国弗吉尼亚大学化学工程系，并于1991-1993年担任教
授职位。2002-2013年，Cummings教授任美国橡树岭国家实验室纳米材料科学
中心首席科学家，2002年至今，任美国范德堡大学化学工程系John R. Hall教授
，2013年至今任范德堡大学工程学院研究副院长。Cummings教授现为AIChE
Journal、Molecular Simulation、Journal of Theoretical and
Computational Nanoscience、Journal of Chemical Thermodynamics、
Fluid Phase Equilibria、Journal of Computational Science等期刊副主编或编

主讲内容: Interfaces are ubiquitous in energy-relevant systems. Examples include the subterranean mineral-fluid
interfaces that govern carbon sequestration, the electrode-fluid interfaces in batteries and supercapacitors, and the
fluid-solid interfaces at which heterogeneous catalysis takes place. For many years, we have studied mineral-fluid
interfaces with a combination of molecular (e.g., X-ray reflectivity, quasi-elastic neutron scattering and neutron spin
echo) and bulk (e.g., titration) experimental probes closely integrated with molecular dynamics simulations using
fluid-solid force fields derived from ab initio calculations. Recently, as part of the activities of the Fluid Interface
Reactions Structure and Transport (FIRST) Engineering Frontier Research Center (EFRC), we have extended this
approach to the study of interfaces encountered in batteries, supercapacitors, and heterogeneous catalysis. The
FIRST Center performs fundamental research on fluid-solid interfaces based on the premise that the next
generation of electrical storage devices with superior performance will require a fundamental knowledge of the
nanoscale architecture of the interface, the effect of nanotexture on interfacial properties, and the structural and
dynamic changes that occur during charge and discharge cycles. In this presentation, we will provide an overview
of our research on the molecular-level modeling and experimental characterization of interfaces relevant to
supercapacitors composed of nanostructured carbon electrodes and ionic liquid electrolytes.

辑；美国物理学会、美国化学学会、美国化工学会、美国科学促进会和美国机械工程学会等国际知名学会的会
士。Cummings教授的研究领域主要集中于流体等无定形系统的模拟，复杂系统的分子模拟，理论与计算纳米
科学，基于计算机辅助的过程设计与优化以及生物系统的模拟。已发表15部专著或章节；综述和科技报告22
篇；学术论文近400篇，包括Cell、JACS、PRL、Nano Letters等期刊，涵盖生物、化学、物理、材料和能源
等领域；H-index为59；总引用超过13500次。被200多个高校等科研单位邀请做学术讲座，180多个学术会
议邀请报告。获Yeram S. Touloukian奖、John M. Prausnitz奖等重要奖励。

能源学院第四十三期铭师讲堂
Fundamental understanding of nanoscale heat transfer for 

thermal conductivity manipulation
主讲嘉宾：田芝婷
报告时间：2017年5月17日（星期三）15:30-16:30
报告地点：主校区动力楼201会议室

主讲内容:Understanding and manipulating heat transfer to our advantages are essential to
intentionally design energy‐efficient devices and systems and limit deleterious effects of high
or low temperatures on system performance. Nano‐engineering offers unique opportunities to
obtain previously unachievable properties for diverse applications, ranging from thermoelectric
energy conversion and thermal insulation that demands ultra‐low thermal conductivity to
micro‐electronics cooling that, in contrast, desires ultra‐high thermal conductivity. Meanwhile,
nano‐engineering also imposes challenges in the scientific understanding because continuum
theories break down at such small length scales. Despite significant effort, in‐depth
understanding of basic thermal transport processes at the nanoscale is limited, impeding the
development of novel thermal applications. In this talk, I will present our computational and
experimental efforts to deepen our fundamental understanding of nanoscale thermal transport
processes and unveil their direct impacts on macroscopic thermal conductivity. I will show
examples where we push the lower and higher boundaries of thermal conductivity as well as
achieve switchable thermal conductivity and thermal rectification in organic materials.

嘉宾介绍: 2014年起任弗吉尼亚理工学院机械工程系助理教授，
2014年在MIT机械系陈刚教授的指导下获得博士学位，2009年获
得宾汉顿大学机械工程硕士学位，2007年获得清华大学工程物理
学学士学位。她的团队同时利用模拟手段（从头计算方法和经典
计算方法）和实验手段（超快激光和X射线技术）来对纳米尺度
热输运的机理进行研究。她最近获得的奖项有2017年“院长杰出新任助理教授
奖”、2017年“3M非终身教师奖”、2016年弗吉尼亚理工学院“每周学者”以
及2016年“弗吉尼亚理工学院本科生研究顾问奖”。

──�纳米传热实验室邀请报告


