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Introduce the latest progress in the field of mineral processing, including the concept, process and technology.
The main contents are: the application of advanced comminution process or technology in the mining
operations, the application of high-efficiency flotation equipment, and the application of sorting technology.
At the same time, the course will introduce the production flowsheet and the current situation of the large
mining operations around the world, and will analyze the employment orientation and employment situation

of mineral processing engineering overseas.
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This course covers various important topics in mineral resource estimation, with particular focus on
geostatistics, including: traditional estimation methods; data composition; variogram definition, calculation
and interpretation; kriging and kriging variances; orebody and block modelling; grade-tonnage curve,
selection and recoverability issues; introduction to advanced geostatistical techniques; JORC code. A brief
introduction to the Australian mining industry will also be presented.

Upon successful completion of this course the student will be able to: Apply basic geostatistics to characterise
and model spatial variability, Interpret models of spatial variability in mineral resource estimation, Understand
how to estimate values of spatial variables together with the variance of the error associated with such
estimates, Perform orebody modelling and block modelling, and Understand how to report resources and

reserve using the JORC code.

| S |



| T T —6— (T

th &+ TiERFFEAi%/Underground Rock Engineering and Excavation Methods
REEHMELLIr K

IPIEMRIE: 4277007 =2 Af: 16

L FFiEAS{E: 2019.7.15-7.18 it - ARE202
(FRmEN

RESMELLIAZ(UBOH W T2 RABENRAIRIA N E N EFRSZINSI . Davide EImo##%F-201240
ANUBCH M ZBe, NEEANFMT LEaTRRITNAF SR . MERES (EAaNZFE) |
(BaNxEgRit) F. SEREDTVLEAHFIREENMERUAR, EBIBEEEMERAR
(DFN ) &I WWFFRSFEPNEANF TR, EENELMRETIMR N PR KRS (RRE K& ]2
TR TS EES T S MAYHTRAR -

G N o4t
L iRiEEN

RNRERFEZEFILRENMHEQAFNEANFRARER, MBSO ENFHRREENDFS
E, FAoMEaaMENFERNREMDZFESRY . WEANEATRREENBEXE . REEZGEUT
AL ENAE:

(1) EEFHEREIERER =& EAESEE PN

(2) B ENRER EAESEFMTN PR A;

(3) ERERNEERAREZLIERN;

(4) BXROABTEEMDHT

The course covers the study of the mechanical and structural properties of rock materials at the laboratory
and field level. The relevance of such studies to common mining, geological and civil engineering problems is
considered throughout the course.

(1) Explain data collection methods for excavation in rock and their application in practice.

(2
(
(

Explain the principles of rock mass classification and its application to evaluation of rock conditions.

3) Explain the primary causes and modes of failure in a rock mass.

)
)
)
)

4) Present several case studies to highlight and illustrate applications of underground rock mechanics principles.
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6.3 (1H) /LIRS (1H)

1. Case Study of Urban Infrastructure Disasters (2H)

2. Basic Concept of Structural Dynamics (2H)

3. Introduction to Engineering Design Methods (Quasi-Static Method, Response Spectrum Method, Time
History Analysis Method, etc.) (4H)

4. Design of Strong Earthquake Motion Performance and Anti-collapse Design (2H)

5. Case Analysis of Engineering Structure Disaster Prevention (4H)

6.Test (1H)/Laboratory Visit (1H)
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This course addresses various causes and processes of occupational health and safety, and explores
scientific and technological means to prevent them from occurring. The course includes (1) Occupational
safety as a major in Western high education systems; (2) Mine health and safety (mine ventilation, dust and
methane emission control, fire prevention); (3) Emergency planning and equipment; (4) Transportation
safety; (5) Earthquake preparedness; (6) Mineral economics and risk assessment; (7) Safety management; (8)
Occupational health and safety in general, with the emphasis on soundness and efficiency in production

processes design/planning to ensure a smooth flow of production activities in industrial facilities.
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1. Sustainable Project Quality Management for International Infrastructure Constructions
2. From Green to Sustainability - Trends for the Development of Green Buildings

3. Architecture Design and Technology Changes

4, The Trend of Building Information Modeling (BIM) and Internet of Things (IOT)
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There has been a substantial decline in mined ore grades over the past few decades and thus processing
of existing low grade reserves is viewed as vital in order to fulfill the metal requirements in the world. Even
though several mineral processing techniques are used to extract metals from metallic ores, most increase
cost and decrease efficiency as the ore grade decreases. Percolation leaching methods are very effective in
extracting metals from low grade ores, which could not otherwise be economically extracted. Percolation
leaching techniques, such as heap leaching, dump leaching, bio-leaching and in-situ leaching have been
extensively employed in the mining industry in recent decades to primarily extract gold, copper, rare earth

elements and uranium. It is important to explore leaching further, however.
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Buildings can be designed to produce less greenhouse gases while being more comfortable, healthy and
economical through the proper application of sustainable design principles. This course will review sustainable
building concepts and provide insight into evolving design principles. The course will explore aspects of
building thermal performance, indoor and outdoor environmental quality, occupant comfort, and climate
relevant to building design. Topics include sustainable building elements, climate and comfort parameters,
passive and active energy systems, and environmental implications of building. Advanced architectural design
concepts and methods will be applied to energy-efficient and environmentally responsible building design.
The prevailing building simulation tools for building sketch, materials selection, ventilation design, energy
calculation, and climate analysis will be introduced. The course emphasizes both a fundamental understanding

and practical applications of sustainable building design strategies.
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Over the years, CFD has become well established as a tool for virtual prototyping in a lot of engineering
disciplines. CFD modeling and simulation tools can successfully be tailored to capture multiscale and
multiphase phenomena in metallurgical systems, to solve complex engineering problems such as
homogenization and mixing efficiency in steel converters, transport and entrapment of inclusions and
bubbles, melt flow and solidification cast products. Starting with the general concept of Computational Fluid
Dynamics, the course will give insight into the flow or heat transfer behavior of key metallurgical process
or design. A proper understanding of the course will help to performs reliable CFD analysis to successfully
understand occurring issues with the goal to find a suitable improved design. At the end of the course,
it is expected that the attendees can efficiently model geometry, specify boundary conditions, run CFD

simulations, interpret the results, and formulate practical recommendations.
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This Introductory Nanoscience and Nanotechnology course will provide junior undergraduate students an
opportunity to learn about the fundament materials science as well as state-of-the-art material design,
synthesis and characterization methods. This course will cover a wide range of nano-scale material science
and engineering topics including: solid state materials science, introductory quantum mechanics and
microelectronics, thin film fabrication and application, nanomaterials characterization and nanomaterials
design and application. The course will be taught in English and is designed to help students improving their

communication skills.
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Developing wireless nanodevices and nanosystems is of critical importance for sensing, medical science,
environmental/infrastructure monitoring, defense technology and even personal electronics. It is highly
desirable for wireless devices to be self-powered without using battery. Nanogenerators (NGs) have been
developed based on piezoelectric, trioboelectric and pyroelectric effect, aiming at building self-sufficient
power sources for mico/nano-systems. The output of the nanogenerators now is high enough to drive a
wireless sensor system and charge a battery for a cell phone. This lecture will focus on the fundamental
science and novel applications of piezotronics in sensors, touch pad technology, functional devices and

energy science.
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Through the review of 2-D plane elasticity theory and the elementary fracture mechanics theory, this class
teaches static and dynamic strain measurement and analysis techniques. The resistance type strain gages, the
associated measurement electric circuits and calibration methods are to be described. In addition, selected

material and structure testing methods are to be introduced.
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The primary objective of Materials Science and Engineering is to discover and design new materials,
particularly solid materials. An emerging trend in solid state science is the investigation of novel
multifunctional materials, materials that have a broad spectrum of desired properties. “Structure Determines
Properties” is an important concept in Materials Chemistry, yet it is impossible to discuss structure-property
relationship without understanding the crystal structures. This course will focus on crystal structure
determination from neutron and X-ray powder diffraction data. Examples include a wide range of functional
materials, such as electronic, thermoelectric, dielectric, magnetic, catalytic, optical and negative thermal

expansion materials. Neutron and synchrotron data were collected from major U.S. national labs.
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This course is to introduce the Scanning Probe Microscope (SPM) technologies for the materials undergraduate
students. The principles and application in the broad field of materials field will be introduced in a more
descriptive way to fit into the students’ limited backgrounds in advanced analytical knowledge. The course
will take 16 hours that details in the following:

1-2 hours: SPM’s principle and history; 3-6 hours: High-resolution imaging applying SPM in materials;

7-10 hours: SPM break-junction methods and applications; 11-14 hours: SPM single molecular interaction

method and applications; 15-16 hours: Detailed analysis of two scientific papers.
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This course is the "Aviation Engineering Series Lecture" brought by Dr. Yu Hao from Boeing Company of the
United States. It is mainly composed of Dr. Yu Hao's experience in the development of aviation engines in
Boeing, explaining the relationship between structure, materials and performance in aero-engine research. It

also analyzes how Boeing handles the relationship between engineering and scientific research.
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This course will present the background of German industry and engineering, machinery manufacturing and
vehicle manufacturing engineering. The knowledge used in the off-highway vehicle design will be discussed
in detail through actual design cases, as well as issues which requires attention and which engineers need
to know. Topics will include the overall design of the vehicle, transmission, suspension and other systems,
parts loads determination, strength calculation methods, the latest design methods and their application in
vehicle design. This course will help the students to understand what an engineer is about as well as common

methods of project management and give them a good background for their graduation.
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Additive manufacturing (i.e., 3D printing) stems from the rapid prototyping technology invented in 1980s.
It is a symbolic development for the third industrial revolution. Based on the principle of layered addition of
materials for making parts, this technology has shown great potentials in a wide range of applications.

This course covers the fundamentals of additive manufacturing technology. The topics include (1) the
principle of layered manufacturing - from solid model to STL file; (2) history of additive manufacturing, major
application areas and examples, and prospective; (3) comparison with other manufacturing technologies; (4)
major additive manufacturing techniques, such as fused deposition method (FDM) and selective laser melting

(SLM); (5) the existing challenges to be addressed.
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Many realize the importance of Innovation but only a few go beyond plain talk, because they lack processes,
tools and, most importantly, mindset.

Based on Design Thinking, this training will put participants on a journey to transform them to embrace
design as an integral part of their work and life. Utilizing hands-on activities that are both challenging and
fun, participants will find the creative side in them and use innovation to achieve their personal and business

goals.
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The course contains topics in Fluid Dynamics which are essential for understanding, interpretation, and
quantitative prediction of fluid flows.

The lectures are interactive in the sense that students are regularly asked to solve short problems in their
own notebooks with the lecturer monitoring the progress and providing hints in complicated cases hence
monitoring the level of understanding of lecture material. While solving problems, the accent will be done on
the order-of-magnitude estimates based on fundamental understanding of phenomena.

The syllabus can cover interaction of flow with objects or the theory of turbulence.

1. Wings and bodies.

2. Inviscid theory: potential flow, circulation, lift and drag, thin-aerofoil theory, finite-wing theory, vortex drag.
3. Viscous effects: types of drag, laminar and turbulent boundary layers, transition, flow separation.

4. Compressible flow: introduction to subsonic, transonic and supersonic flow; lift and drag.

5. Phenomenological approach: applications to pipe flows and boundary layers, viscous sub-layer and law of the wall.

6. Statistical theory: integral length scales and microscales, energy spectrum.
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“It's not about solving problems, it's about letting you find the design of the problem.” We call it Speculative
Design. Industrial design itself is a discipline that intersects science and technology with culture and art. It is
the direction that design professions have been exploring.

This course focuses on developing students’ interdisciplinary problem-solving skills. The curriculum focuses
on cultivating students’ comprehensive thinking skills, combining design and understanding in different
fields of technology, art and technology, while training students’ hands-on ability and cultivating students’
exploratory thinking, stimulates creativity in students' self and uses innovative design to achieve their design

ideals.
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The course mainly includes the following aspects:

1.the structure of the transmission system

Introduce the development of the automatic manual transmission, dual clutch transmission, automatic
transmission and continuously variable transmission.

2.the detail mathematical models of the various components

Introduce the modeling of the engine, generator, motor, battery, transmission, and vehicle.

3.shifting control strategy

Introduce the uninterrupted shifting control strategy to enhance the driving comfort.

4.energy management strategy

Introduce a real-time energy management strategy to improve the fuel economy.
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The purpose of this course is to introduce the basics of energy storage systems. We will look at several
competing energy storage concepts and management systems. The emphasis is on rechargeable Li-ion
batteries for EV applications. The course will focus on the fundamentals of Li-ion batteries with respect to the

physical principles of operation, design, manufacturing, modeling and state estimation.
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Intelligent control is nowadays necessary to increase the capacity and to reduce the operating costs of
modern largescale transport systems and logistic processes, while maintaining system reliability and
operation accuracy towards sustainable transport and logistics. This course focuses on the intelligent control
for various material transport technologies. The technologies and methodologies to achieve intelligent
control and operational decision making for a number of typical transport systems will be given in this course
as well as the challenges of industrial applications and the opportunities of future development. To ensure
reliable performance and accurate operation of transport facilities at both equipment level and system level,
intelligent control based on automated data acquisition, remote data communication, intelligent data analysis
and integrated decision making will be studied in details. Case studies of industrial implementation will be
given to indicate the state of the art developments. This course is concluded by practical assignments where
intelligent control systems for transport will be researched and conceptually designed.
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Fire is a combustion process found in nature and built environment. This subject aims for students to develop
a basic understanding of fire behaviour and dynamics. Students will be able to acquire the knowledge of fuel
properties, such as flammability limits and critical heat flux, and combustion processes. The content covers the
ignition of gaseous, liquid and solid fuels; the types of flames, flame spread and fire plumes. Also discussed in
the subject are production and measurement of smoke, fire suppression and smoke control. Students should

have basic knowledge of thermodynamics and fluid mechanics before enrolling for this subject.
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This course provides an introduction of the up-to-date predictive analytics and statistical methods for climate
change modeling and analysis. It covers topics such as basics of statistical learning, linear models, time series
models, resampling methods, principal components analysis, decision trees, and cluster analysis with practical
applications in R. In the final project, students will learn how to use real-world data to perform climate change

modeling and analysis through a case study of the warming temperature in the City of Beijing.
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Several million electric vehicles (EVs) are now dramatically transforming vehicle transportation throughout
the world with improved energy efficiency and reduced emissions of toxic pollution and greenhouse gases.
This course will detail EV engineering requirements for power and energy based on vehicle mechanics. It will
explain how the key components, electric motors and batteries work and are integrated together to propel
EVs with improved efficiency. The engineering specifications and cost of permanent magnet synchronous
motors and lithium-ion batteries will be presented. Future prospects for advanced batteries and fuel cell

electric vehicles will be included.
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The goal of this course is to provide the students with the theories and practice of planning, design and
operation of wastewater treatment processes and technologies. Emphasis will be placed on integrating
individual unit operation and process to achieve treatment objectives, including preliminary, primary,
secondary, and tertiary treatment, sludge management, and odour control. Various case studies of real-life
application in North America will be provided. On successful completion of this course, the students will:
1.Properly identify critical issues and challenges in planning, design, and operation of wastewater treatment
facilities to meet current and future regulatory needs;

2.Develop knowledge of capital and operations & maintenance cost estimate; and

3.Enhance team work ability through a problem-based learning format.
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This module will introduce the quantitative principles and technology associated with renewable energy
sources primarily driven by the sun, the moon and the earth's geology. For example, biomass energy will be
introduced. These energy sources will be contrasted with conventional alternatives such as nuclear power.
The impacts of current energy and resource practices will be discussed. In addition, this module will also
cover related energy storage technologies for both electricity and heat, and also include the application and
commercial aspects for electricity grid balancing.

By the end of the module, the students should be able to demonstrate a broad awareness of the range of
renewable energy devices and energy storage devices available and their relative strengths and weaknesses,
and also to perform a study looking into choosing appropriate technology when faced with a simple

engineering design task.
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A general introduction will be given to the students about the lecturer’s research and personal academic
journey from New Delhi, India to Fairbanks, Alaska. The lectures will cover:

Extreme and changing climates - with focus on Alaska, and resultant impact on water and air quality in Alaska
and US; Rainwater quality — implications/considerations for using rain as source of water; Groundwater quality
- implications/considerations for using groundwater as source of water; Septic/Onsite treatment options
- technologies for privately owned wastewater treatment systems; Self-haul and honey buckets - very but
primitive wastewater methods used in rural Alaska; Centralized water treatment systems; Centralized waste-
water treatment systems; Biofilms; Disinfection-by-products; Contaminants in environmental engineering
and drinking water; Case study of MTBE, DDT; Emerging contaminants; Introduction to novel emerging

technologies.
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This module will introduce: waste characterization and assessment of the receiving environment; site and soil
assessments; plant material, design issues, combining, site, soil, and plant material into system with traditional
and alternative wastewater technologies; equipment for waste management; management, monitoring,

reporting, record keeping; operator training; resource recovery as a tool for sustainability.
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This course will introduce the students to the topics of process modelling and system identification, such as
data visualization, descriptive statistics, the theory of statistics, regression analysis, design of experiments,
and time-dependent process modelling. The main focus of the course will be on analyzing and interpreting
the data using appropriate statistical methods. Applications in different statistical fields will be considered.
As well, the students will be expected to understand how to use data to create models of the process under
consideration taking into account the different uses for models. Finally, the students will learn about how to
optimize the data collected from an experiment so that the final model is as good as possible. Since the focus
of the course will be on the analysis and interpretation of results, students will be taught how to use both

Excel and MATLAB to perform the required computations.
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This course plans to offer the following contents:

1. Fuzzy sets, fuzzy operations, fuzzy relations, fuzzy composition;
2. Fuzzy logic, fuzzy rules, fuzzy reasoning;

3. Fuzzification, defuzzification;

4. Fuzzy rule base, fuzzy inference engine;

5. Fuzzy controller design;

6. Fuzzy modelling.
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Nowadays, engineering systems are becoming more expensive and complex, which have raised a higher
demand on safety, reliability, availability and system performance. Smart sensors and SCADA (supervisory
control and data acquisition) systems are widely equipped with industrial systems, which make a large volume
of data available. Data-driven techniques, also called knowledge-based techniques, are about how to process
a large-amount historical data and real-time data for the purpose of monitoring, control and optimization.

In this short course, some fundamental data-driven techniques are introduced, such as basics of machine
learning, data-driven monitoring and fault diagnosis, data-driven PID control and optimization, and so
forth. The course is delivered by lectures and seminars/workshops. After the module, the students should
be able to solve basic engineering problem by using data-driven techniques. The intended audience for this
course includes advanced undergraduates in engineering and science. It is preferred for the students to have

knowledge in linear algebra and Matlab.

4 38

| S |




| T T —6— (T

Iz E 54 A2 EL N F3/Essential Modern Control and Applications
(C{CIBMEZ EAE |

IBFR(LRS: 4237019 = Bt: 16
FHERFE : 2019.7.15-7.18 Figih s (S8#201 J
— @ EEZmEN

FRIHE, WTCHEIMLERFRIZR, KAYER, BLESID. T2007F R ESHIHTAE
BIFA, FEEEMEMEARE. ImBEFRFMEY ZRIMIZARZTIF. ZCRIBIZIMAEIEIRM
CHRFIBIWL EFFerE2014F R E E KA RKFEIHEREFUAHIE 89, 475 T2 (General Engineering)
HFEEE7 . ZERIBIRKIINSFtIRICEMFR R IZRIES D 2SRRI A, tUINsERE R IEIER
SR . R NSNS .

88— o oA
U iRE=EN

REREBENSABNUEWARE, BEEERASTIWEER, BiR1630T, RETEHE . =718
THFENRERRE. EHIEICHEM . AMESRIEC. FELERFED. EHIS ., FIHEMLE,
EERZNEAWER, BIMNHEEE TN ELU IS5 5 T2 LAl .

RIEDA=8: WBCRABENAFARER, ARZHREE; (2 DAEHERECHFZ SR
BIIRIT; Q)N SEFMEHERFHTREERIT O .

This course is for undergraduates majoring in automation. The nature of the course is an elective course for
16 hours. The course mainly teaches: the generation and development of control theory, the foundation of
modern control theory, linear system theory, nonlinear system theory, predictive control, etc. On this basis,
combined with students' professional foundation, it also teaches model predictive control method, modeling
and control of wave energy converter system, system motion equation and stability analysis.

The course is divided into three parts: (1) Professor Guang Li’s research results; (2) Modern control theory

teaching and course exercise design; (3) Design and analysis of the actual control system.
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Supercomputing refers to the general term for supercomputers and effective applications. It means using
computers to research, design products and support complex decision-making. In addition to the most
advanced computing hardware system, it also should include software systems and test tools to solve
complex computing algorithms, application software and so on. This course is mainly based on the current
development of supercomputing, introducing the mainstream supercomputer, GPU related theory and
a variety of acceleration algorithms design and so on. In addition, the course also provides the relevant

interactive themes for students to discuss and exchange their ideas.
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The availability of sensors makes Android devices tremendously more useful than desktop computers. Sensors
allow apps to do amazing things, from tracking our activities and health, to help us navigate, to record
precious memories with beautiful images and videos. In this course, students will learn how to collect data
from various sensors and develop interesting mobile programs, including location sensors, physical sensors
such as inertial sensors, light and proximity sensors, NFC sensors, microphone, and cameras. Additionally,
students will learn basic algorithms for processing the sensing data such as complementary filter, and speech
recognition and text-to-speech APIs. This course will also show students how to develop Android applications

that work with Bluetooth beacon devices, which is one of the hottest developments in user indoor tracking.
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The course will cover the concepts, architecture and interaction mechanism across different types of
Wireless Networks. Initially, the architecture and communication models for Wireless Local Area Networks,
Wide Area Networks, Metropolitan Area Networks, Peer-to-peer and Cellular Networks will be explored.
After that, the Ad-hoc Networks features will be discussed and then further explored for its applicability
in Mobile Ad-hoc Networks, Vehicular Ad-hoc Networks along with different application scenarios. The
course will also cover communication and deployment architectures for Wireless Sensor Networks,
Actuator Sensor Networks, Wireless Sensor Actor Networks and Wireless Body Area Networks and Mesh
Networks along with innovative application scenarios. Currently, the Internet of Things is rapidly growing,
therefore, the above networks will also be discussed under the loT, U2loT scenario along with cloud
support. It should also explore about future IoT Model using Cyber Physical Social and Thinking Spaces.
Moreover, simulation labs will also be conducted using Network Simulator NS 2.35 to show the wired and
wireless node deployment, configuration, connectivity and messaging scenarios that are applicable to

above discussed wireless networks.
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This course will introduce the history of cryptography, its development from the ancient art of codes and
ciphers, basic concepts and underlying mathematics and several simple cryptosystems. It will cover basics
from number theory, abstract algebra, combinatorics, principal of counting, simple substitution ciphers,
symmetric and asymmetric ciphers, public key cryptography, and discrete logarithm problem. The whole
course will be taught in English.

This course will provide the students opportunities to explore beautiful mathematics applied to real world
problems especially its great contributions to cryptography. Through mini-course projects, students will
discover the origins of encoding and decoding as they create new codes and try to decode the encryptions
of others. It provides a valuable opportunity for students to experience western style interactive learning and

second language training in the academic setting.
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This course will introduce the statistical methods to analyze categorical data, including two-way tables, three-
way tables, ordinary logistic regression model, multiple logistic regression model for nominal and ordinal
responses, and log-linear models for count data. We will cover corresponding statistical theory with a lot of
application examples.

This course will provide students opportunities to explore different types of statistical methods and models
to analyze categorical data. At the end of the course, students will be able to recognize different types of
categorical data and use appropriate methodology to visualize and analyze categorical data in real studies.
Students will also be able to conduct statistical analysis using the free statistical software R and properly

interpret the computer output.
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The course mainly introduces the basic principles and latest research progress of hot materials and physics.
The main contents are as follows:

Cage compounds are complex single celled structures, and the relatively independent vibration modes of
metal atoms in cages. The effect of this method on the strong scattering of phonons is observed for a class
of atoms (rattling atoms). Low thermal conductivity of this kind of material. The electrical conductivity of
materials is achieved through SP3 coupling. The carrier motion is basically not hindered by the metal atoms
in the cage. The properties of the phonon glass electron crystal required for the best thermoelectric materials
are formed. Introduce the related experiments. For example, class Il cage compound NaxSi136 is a promising
thermoelectric material. Recently, we have seen potential applications. The measurement shows that its

thermal conductivity is also very low and is phonon glass state.
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Elementary Principles of Chemical Processes

),

—_

. Units, force, weight, dimensionless quantity, significant figure, graphing
. Mass, volume, flow, composition, pressure, temperature

. Material balance on single units

. Material balances on multiple units

. Material balances on reactive systems

. Reactive systems and combustion

. Single phase systems, ideal gases, real gases

. Multi-phase systems, vapor-liquid equilibrium

O 00 N O U1 »h W N

. 1st Law of Thermodynamics and energy balance
10. Energy and material balance, mechanical energy balance
Book: Richard M. Felder (NCSU), Ronald W. Rousseau (Georgia Tech), Lisa G. Bullard (NCSU), Elementary

Principles of Chemical Processes, 4th edition
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The module aims to introduce fuel cell and hydrogen technologies to students and provide them with the
basic science behind the processes involved. This will be useful for both students progressing into the area of
energy generation/storage, as well as those aiming at getting involved in this field.

It will cover the fuel cell and hydrogen technologies and their science:

Electrochemistry, thermodynamics and energy analysis tools; Applications of fuel cells and hydrogen;
Hydrogen generation and storage; Low temperature fuel cells, materials, designs, fuels, and systems;

High temperature fuel cells, materials, designs, fuels, and systems; Hydrogen and fuel cell safety issues;
Environmental analysis, market introduction, economy, and policy framework;

Delivery Methods: Lecture

Assessment: Group Viva

| S |



| T T —6— (T

A Q.

P55 55 BE/Business Analytics
BEIRPNIZ K

IBF2(CES: 4077022 = Af: 16
FHERFE : 2019.7.8-7.11 HiEth s s EIBEE508

(-

EREDE N

SEHIE (EEE ) WMERINNIZAZBHZRESEERRRENZUE (BEHER ) , BLElTF
ZETANSHRFBEEBRAT, ZBWEL20F2EHZR]S (US News Report ) o b MERIIVE
BE. EEDT. HENBEHFRARZSE, HREEZEBERZF R, TREILKARIODEEES .

FBHIELFSRIARNFE, TEAREE16RATTEERRNABHERNNER—REATIE
Y. 26mEMRSINNE ., tHRRKEHEEERFRARARANEE, 2GR TMAFEEF
HIMARME RS . BIK2008FEFEERERWNEENERE . 2003FBMAFESRADHARINERL
ESEFRIUS News KEFHEZ £, HEINN I F a0 ERMBATE 2 EHFE 55571 . {fonlineMBAtoday.com
X—Ruh b, REBIECEFAENEH SO WEEEMBAR T FHEE 14,

C} . o= Raxlaxy
L) IEREENT

ETHEZEULESEREL, BINESAEENSTNARMHE, EFE 7RSI
EAIMAF BERS T ROHEEMNMUEERERER, RAREMRSHEAN . EEWER. BPFEZZWNE
AW HEFENLUAEREANEMON S, FESUR BEERMIEW A . B %I ZREES TR
BERENFB XM N SRHUBWRRL ENENETIER, BEBHESMNERINEIVNIEERRES
sk, M EFROEURIKEIRI SRR .

Case studies, hands-on data analysis experience, and a class project will interpret basic concepts of data
analytics, introduce data mining and business intelligence theory, sketch the lifecycle of a data analytics
project, and connect analytics to business consequences. Students will understand how cutting-edge
businesses use data to optimize marketing, maximize revenue, make operations efficient, and make hiring and
management decisions. Students will learn to discover big-data-based opportunities in the enterprise, ask the
right questions of the data, and know how to use data effectively to address business challenges. At the end
of this class, students will devise a plan of action for optimizing data itself to provide key insights and analysis,
and to describe the interaction between key financial and non-financial indicators. Once students complete

their analysis, they will be better prepared to make better data-driven business decisions of their own.
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The aim of this course is to provide students with an understanding of data analytics for business decision
making. It will discuss a wide range of risk, performance and decision analysis and data analytical techniques.
The following topics will be covered: Decision analysis under risk and uncertainty; Problem structuring and
formulation; Multiple criteria decision analysis; Performance assessment using financial and non-financial
criteria; Fundamentals of business and data analytics; Data preparation, data pre-processing, and quality
analysis; Data analysis: predictive modelling and pattern discovery; Big data & visual analytics.

At the end of the course, students should be familiar with concepts, methods and techniques for decision
modelling and data analytics and understand their applications to business and management decision

making.
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This course will help students obtain and enhance their fundamental business knowledge in a stimulating
environment and develop their practical skills on the effective use of Spreadsheet models for addressing
real business problems. This knowledge together with the hand-on skills on the use of Spreadsheet for quick
solutions to real business problems becomes a perquisite nowadays for staring and developing their careers
in the business world. It is expected that at the conclusion of the course, students would be able to use
Spreadsheet more effectively for problem solving.

The course consists of a series of three-hour classes structured as a one-lecture and a two-hour practical
workshop. The lectures will present the necessary theory and background. In the practical workshop students
will work through exercises to reinforce the material presented in the lecture. Any practical work not
completed in class time must be completed outside class time. It is expected that students will spend 7 hours

per week outside class times completing work from the practical class and working on the assignments.
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This course is designed to train students on the skills and knowledge relating to the handling and analysis of
various information resources generated by organizations. The essential topics cover: What is big data? Why is
it important in a connected world? What is structured and unstructured data? Data warehousing - the storage,
management and retrieval of large amounts of information shall also be explored within this unit.

Students will then go on to look at how organizations can leverage data to aid the decision making process.
This will include the study and practice of relevant visualization and analysis techniques utilizing appropriate

software.
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Module Aim:

This module is designed to equip students with the balanced knowledge of technology and business
management. This module will address what is e-business, why does a business need it, different e-business
applications and how to design e-business systems, including identifying e-business, e-marketing, e-tailing,
B2B, B2C, CRM, ERP, SCM, e-government,etc. The module will also discuss how e-business systems may use
web-based technology to implement existing business models or promote new ones.

Learning Outcomes:

Analyze business process and requirements and Develop an e-business strategy. Understand how e-business

systems can contribute to broader enterprise issues.
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In this course we explore and develop skills and techniques that help students become effective decision
makers. We introduce a number of modeling concepts that are used in the area of decision science,
management science and such. We discuss in depth how these concepts can be used to model business
problems using mathematical and statistical methods and effectively help to solve a wide range of business
problems. Through examples, class discussion, case studies and computer workshop, the students become
familiar with the concepts, the solution approaches, their limitations and underlying assumptions, and
practical use. We also teach you to use some Excel-based or other popular decision support tools to analyze

business problems.
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Managing people effectively and efficiently represents one of the major challenges for those who aspire to
lead organizations in a globally competitive environment. The unit offers a comprehensive overview of the key
conceptualizations, theories and practices from management research that are related to understanding and
developing more positive, productive and prosocial individuals and teams. We address a series of cutting-edge
topics and issues at the organizational, team and individual levels, including: emotional intelligence, positive
psychology, power and politics, motivation system, leadership, teamwork, ethical decisions and negotiation.
In addition to lectures, students will engage in a series of case analysis, simulations, negotiations, role-playing
and presentations to constantly apply the concepts and theories to master the skills and techniques of

managing people.
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This course provides an understanding of the nature of the capital markets and financial instruments. The
purpose of the course is to learn how investors can use financial assets to meet their goals. This involves
portfolio choice, asset pricing, security analysis, performance evaluation, and risk management. The focus is

mostly on equity and fixed income securities, and derivative instruments. Fintech will be covered.
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This course surveys the environmental, political and social constraints and opportunities for doing business
abroad and analyzes the management and operational strategies of firms engaged in international business.
The course is intended to:

1. Expand the international perspectives of students.

2. Explore the application of management theories and processes to international and multinational business
organizations.

3. Enhance students’ awareness of international business operations.

4. Develop students’ knowledge of worldwide business trends and opportunities.

5. Develop students’ appreciation of cultural differences.

4 56
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Course aims:

«to understand the main ideas and frameworks in public service and public governance research and theory,
how they apply in European case studies and to consider the application of these ideas in China

-to consider how the drivers, processes and governances in the public sector differ from those in the private sector
By the end of the course students will be able to:

«Intelligently discuss current theory and research on public services and public governances

-Use current European case studies to better understand the challenges and opportunities facing public

services in China
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This course argues for a “public service dominant” approach. This not only more accurately reflects the reality
of contemporary public management but also draws upon a body of substantive service-dominant theory that
is more relevant to public management than the previous manufacturing focus. We argue that this approach
makes an innovative contribution to public management theory in the era of the New Public Governance.
The course concludes by exploring the implications of this approach in four domains of public management
and by setting a research agenda for a public-service dominant theory for the future. We develop the SERVICE
framework for sustainable public services and public service organizations. This framework is rooted within
the public-service-dominant business logic and emphasizes the need for a focus on external value creation

rather than internal efficiency alone.
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The course focuses on current law and policy issues affecting corporations, securities, and capital markets, including
the allocation of power between managers and shareholders, fiduciary duties owed by controlling shareholders to
minority shareholders, hostile takeover bids and proxy contests, the debate over hedge fund activism and short-
termism, common-ownership, dual-class structures, the functions and regulation of capital markets. The course
contains a case study method session featuring Alibaba’s IPO in the New York Stock Exchange (NYSE), which was
the largest IPO in history and entailed a corporate and capital markets dilemma over listing in Hong Kong Stock
Exchange or NYSE, which had large-scale implications for competitiveness of capital markets, protection of public
investors and the right to manage the company for the long term.

The aim of the course is to provide students with practical knowledge and understanding of the most relevant
corporate and securities issues of the current international debates, and to teach them to use legal and regulatory
analysis to defend regulatory policy approaches, particularly in multi-stakeholder environments. The course takes
a multidisciplinary approach that helps students acquire skills and knowledge, and to apply them to interactions

between deeply intertwined regional and global forces impacting corporations and capital markets.
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This course will introduce students to the various social policies, problems, and trends in social programs and
services for older adults in the United States. It will focus major attention on the strengths and limitations of
existing policies and programs related to health, mental health, income maintenance, income deficiency, long-
term care, housing, transportation, nutrition, employment and unemployment. Programs will be compared
in terms of access to benefits and services provided to older adults. Students will be exposed to and actively
engage in opportunities surrounding social policies and programs for meeting the rapidly growing needs of
the older population in our society. Policies, programs, and services for older adults will be examined from
historical and analytical perspectives. The Social Security Act, the Older Americans Act, and the Affordable
Care Act and subsequent efforts to alter it are just a few of the topics that will be highlighted. Various other
public and community initiatives will also be explored. Students will gain knowledge of content that will
enable them to conduct cross-cultural comparative analysis of aging policies and services in the United States
and China.
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This course mainly introduces the contemporary history of Japanese literature by means of the combination
of history and literature including the works of Natsume Soseki, a famous writer in Meji period(1868-1912),
Miyazawa Kenji in Taishou period(1912-1926) and Dazai Osamu in Showa period(1926-1989). We choose some
excerpts from their works as examples, including the first and second night from Ten Nights of Dream (Natsume
Soseki), Goshu the Cellist (Miyazawa Kenji), and No Longer Human (Dazai Osamu), from which students can not
only have a brief knowledge of the contemporary literature, but also learn about the masterpieces of famous

writers.
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This course will teach students knowledge and concepts involved in contemporary English drama. It will also
try to explore the influence of current socio-historical context on dramatic theory and practice, on schools
of drama in British universities, as well as on the entire field of drama, with its emphasis on such issues as
identity and diversity, the practice of dramatic identities in dramatic texts, etc., and on how to develop drama
and conduct studies on drama in contemporary social context. Apart from the above-mentioned content, the
teacher will also help students make performances, so that they can experience the charm of English drama

and take in English culture personally.
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The seminar offers an introduction to the analysis and interpretation of German poetry from the Baroque
to the present day. A substantive focus is the natural poetry. We will read Andreas Gryphius, Friedrich
Gottlieb Klopstock, Johann Wolfgang von Goethe, Joseph von Eichendorff, Heinrich Heine, Annette von
Droste-Hulshoff, Rainer Maria Rilke, Else Lasker-Schiiler, Gottfried Benn etc. to analyze their poems’ formal
characteristics, motifs and literary-historical contexts. In this way we will not only impart and practice how to
analyze German poetry, the seminar participants can meanwhile receive an overview of the epochs of German

literature. Finally, the seminar will also consider aspects of creative writing and recitation.
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“AshbylttE]” ROERTSIE.

Materials and the Environment is a newly published textbook by Prof. Michael F. ASHBY of the Dept. of
Engineering, University of Cambridge (UK). The Chinese version of this remarkable book has been published
in June 2016 by Shanghai Jiao Tong University Press. Based on Ashby’s book, this course will introduce
to the students, from the consumption of natural resources and its derivatives, energy consumption and
carbon emissions at the product entire life cycle up to the recycling and sustainable developments, some
environmental engineering frontier topics and quantitative assessment methods. In addition, many original

first-hand data and Ashby map will be presented.
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Due to recent safety related issues such as The General Motors Ignition Switch, The Deep Water Horizon oil
spill and The Toyota's large-scale 2010 recall of millions of vehicles over allegations of unintended acceleration
there has been a major shift towards proper Engineering Documentation. Most engineering documents
have to be created. Sometimes they are thousands of pages. Three main groups of engineers are involved:
those engineers that represent the government interests, those that design the product and those that build
the product. The same engineer can only do one of the three. This forces the creation of documentation.
Engineering documentation becomes the root, the beginning, the heart of a project, not an individual
engineer. These legal and procedural practices have forced the evolution of documentation in engineering.
This course, “International Quality Engineering Documentation,” will provide USTB engineering students the

opportunity to create, update, and maintain important engineering documents that is used in industry today.
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This series of 16-hour-lecture will deal with the development of Modern Steels and their application to the
infrastructure in terms of bridges, trains, Pipelines, and automobiles. It will examine the basic mechanical
properties required in any example of the Infrastructure and show how these properties are related to the
composition, processing and microstructure of the steel. Students will develop a background in phase
transitions in steel and the critical assessment of mechanical properties. The lectures will be supplemented by

use of CES software and a series of quantitative calculations to illustrate the lecture material.
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This course studies the fundamentals of how the design and operation of internal combustion engines affect
their performance, efficiency, fuel requirements, and environmental impact. Topics include fluid flow, engine
parts and operation, engine ignition systems, engine fuel systems, and engine lubrication and cooling systems.
Students examine the design features and operating characteristics of different types of internal combustion
engines: spark-ignition, diesel, stratified-charge, and mixed-cycle engines. The class includes lab project in the

University Engine Laboratory.
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This course is designed for aspiring security professionals, system or network administrators, or other
information technology professionals who want to learn about computer security. Students will be well
prepared for the Security+ Exam after taking this class. This course focuses on General security concepts,
Communication security, Infrastructure security, Basics of Cryptography, and Operational Organizational

security.




