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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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1. PFELFR Course Title
New Energy Systems
) BRRBE AR Btk BEVR TAE &
' Originating Department Department of Mechanical and Energy Engineering
3. RS ME483
Course Code
4. WS Credit Value 3
5. W k0% Major Core Courses
Course Type
RIRFEH
6. == Fall
Semester
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7. FHIEXLiE English & Chinese
Teaching Language
RRAYN. FTB¥R. BRART
X (B HIBRR, FFIAR
o BRREID 5 By, HURS ATE TR A, linm@sustech.edu.cn
' Instructor(s), Affiliation& | Meng Lin, Assistant Professor, Department of Mechanical and Energy Engineering
Contact
(For team teaching, please list
all instructors)
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9. I £5A 47 To be announced
Tutor/TA(s), Contact
ERALFRB(TAH)
10.  Maximum Enrolment
(Optional)




/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

COEEEI?Y

1.

12.

13.

14.

15.

16.

17.

BHRIA PR ABIERAT® (BRI HeEEREEN) SE i)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
FH 40 4 4 48
Credit Hours

EBRE, ATFEIRR AV TR (ME304)

Pre-requisites or Other

Academic Requirements Fundamentals of Energy Engineering (MAE304)

JEERRE. HEZEIHAR
Courses for which this
course is a pre-requisite

HEERBEARERNER
Cross-listing Dept.

HERHPKHFH G SYLLABUS
# % H#% Course Objectives
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Fe R PR o B PRAEIUH ,  BEIR S 2EX T G 2 St AT L Gt AR A BHIE 7 #7 BE

This course introduces the fundamentals of thermodynamics, thermochemistry, and electrochemistry and their
applications to energy conversion. Gain knowledge regarding the detailed analysis and performance optimization
methods of various renewable energy conversion processes. Understand theoretical and practical limits of energy
conversion among different forms and corresponding efficiencies. Learn to critically analyze renewable energy systems in
the course project.

&% > R Learning Outcomes

1. RS AT XS AN R BT BEUR 2R Gt T B IR 73 47

2. XHTREIR R G P AN AT REUR A AR, REEEAT AMSZ A 73 AT 5
3. BEMRAE TR B it b RE R 45

4. PIBER I RN R GRS R AR

1. Gain skills for renewable energy systems’ design and performance analysis;
Able to independently analyse the irreversible processes in renewable energy conversion systems;

Design high-efficient energy storage systems on demand;

0D

Familiar with the characteristics of various renewable energy conversion systems.

BWREARKHFEER (NRRESUIEONE, MREABFNM AW ARG R Ea s, #%E HSE
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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- RIRERIEICIR Rk

- ORI R G AN

Section 1 — Introduction to new energy systems (2 credit hours)
- Global energy status and challenges

- Basic concepts for new energy systems

B RERROBIIZER (4 2H)

- RERE S R SR AT A VERR

- BRI AGIEARGIT .

- AR NIRRT

Section 2 — Thermodynamics for energy conversion processes (4 credit hours)
- Thermodynamic basics in energy conversion processes

- Basic analyzing methods for energy conversion systems

- Energy conversion analysis with chemical reactions

B RBERAIERFERSSI (428)

- BErgmARaSI R

- RGP IA TGRS B

Section 3 — Equilibrium status analysis (4 credit hours)

- Understand the equilibrium and steady state concepts

- Conversion process with irreversibility

FIUHT: BUERERRAGIT (425K

- B RE R B R A R

- HERBIE RGN AR AT R Y

Section 4 — Electrochemistry (4 credit hours)

- Understand the thermodynamics and reaction kinetics in electrochemical conversion systems

- General method in analyzing and design electrochemical energy conversion systems

B BUFRBRERRRSE (458D

- R RGBT

- B RGN HE I ]

Section 5 - Fuel Cells & Batteries (4 credit hours)

- Energy conversion process in fuel cell and battery systems

- Thermal management in fuel cell and battery systems
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Section 6 - Photovoltaics (4 credit hours)

- Photon absorbing, charge carriers’ excitation, and transportation in PV system

- Conversion efficiency and energy loss mechanism in PV system

SHUEy: HBRAKHERFA (4 20D

- HUEREERIURPH BE A RS e B A Ol A i

- WRVRFIT ORPHBEEKIR AL R G e B

Section 7 - Geothermal/Solar Thermal (4 credit hours)

- Thermal energy conversion in geothermal and solar thermal systems

- Typical application: Energy conversion analysis for solar desalination system

FINERG: RFHBERBHAEREAR (4 %0
- KPHEEMARL R4 RA R R T
WGB3 i KBHBERL AR R S R S
Section 8 - Solar fuel technologies (4 credit hours)
- Energy conversion analysis for solar fuel generation systems

- Typical application: solar thermochemical hydrogen generation system

B MEREROR (4 %0

- BRARRER i AF DORAE BE RN T o ) EE A

- HEILEREEOR R B R L A i

Section 9- Energy systems with storage (4 credit hours)
- Understand the importance of energy storage

- Energy conversion process in energy storage units

FHEs: BRBERGEDAME LRI (4 25

- SIRBEE ARG A

- FReE RS A A

Section 10- System modeling and life cycle assessment (4 credit hours)
- System analysis techniques for complex energy conversion systems
- Life cycle assessment for new energy systems

FH—u#km: WERHEILKR (2%F8)

Section 11- Course project report (2 credit hours)
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Lab session 1- Demonstration of solar fuel generation systems (2 credit hours)

- Understand the basic components and system integration in solar fuel generation system

- Understand the experimental method for testing and analyzing solar-to-fuel efficiency

HRSEN 2. AHARRHRE RGN (2 22D

- MARAEREM R AR AL T B
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Lab session 2- Demonstration of an energy storage unit based on phase change material (2 credit hours)
- Fabrication and characterization of phase change material

- Energy storage efficiency analysis

R

STRTE 1. RISV (2 A1)

Tutorial 1- Assignments tutorial (2 credit hours)
STBURTE 2. RelR RA M HTIRAE (2 540))

Tutorial 2- System analysis (2 credit hours)

b R H e 2% %K Textbook and Supplementary Readings

S e F

Textbook 1: Principles of Sustainable Energy, 2" edition, 2013, by Frank Kreith & Darrell W. Pepper;

Textbook 2: Handbook of Energy Efficiency and Renewable Energy, 2007, by Kreith, Frank , and Y. Goswami;
SE4:

Reference 1: Thermodynamics and engineering approach, 7t edition, 2011, by Yunus A. Cengel & Michael A. Boles;

Reference 2: Polymer Electrolyte Fuel Cells- Physical Principles of materials and operation, 2015, by Michael Eikerling
and Andrei Kulikovsky;

Reference 3: Diffusion: Mass Transfer in Fluid Systems, 3" edition, 2007, by E . L . Cussler;

Reference 4: Radiative Heat Transfer, 3 edition, 2013, by Michael F. Modest.

PRIEIRAG ASSESSMENT
RN PG B TR) HEERERSTESL BLELAT %
Type of Time % of final Penalty Notes
Assessment score
H & Attendance |’§7’/ﬁ%ﬁ3ﬁé |10% | |
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Beginning of each
class

WERI
Class
Performance

/NG
Quiz

AR EH Projects |1k 30%
End of course

SNk BEAEAL AR 50%
Assignments Accessed after each
assignment

HER
Mid-Term Test

BRERA

Final Exam

BRI AR 10%
Final End of the course
Presentation

JAR A 5 0 R AR BRI H 9k 15 2
The final presentation should come
together with the project report.

HE (TREFE
35 A PG
E=w)

Others (The
above may be
modified as
necessary)

1843773 GRADING SYSTEM

B2 +=2%94) Letter Grading
OB. =4t GE/AEE) Pass/Fail Grading

HE#H#t REVIEW AND APPROVAL
FZRERECET U TIENZRSHED

This Course has been approved by the following person or committee of authority

P S REIR TR R E AR 2




