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This course is selective course for undergraduate students specializing in resource and
environment, as well as other specialties including plant science, animal science, food science and
engineering in School of Agriculture and Biology of Shanghai Jiao Tong University. The teaching
objectives of this course are making students to grasp the basic concept of biomass energy, to
master principle of biomass conversion technology, technological process, equipment and case
study, thus expending their discipline domain. The main contents of the course are as follows: basic
concept of biomass energy; classification of biomass energy conversion technology; urban-rural
energy for sustainable energy systems including sustainable energy systems,
sustainability/sustainable development/sustainable communities, bioenergy villages; direct
combustion of biomass; biogas technology including anaerobic digestion basics/fundamentals,
process conditions for biogas fermentation, type of reactor systems, measurement and calculation
of biogas yield, hydraulic biogas digester and its construction; biomass pyrolysis technology
including principle of biomass pyrolysis, fast pyrolysis reactor types and main influencing factor,
typical biomass fast pyrolysis reactor for bio-oil production, etc.. The course will be conducted in
English. One review paper should be finished by the student.
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Chapter 2 Biomass direct
combustion technology(2)
1 Biomass characteristics
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4.2 Temperature condition(2)

5 Process Types of Biogas
Fermentation

5.1 According to different
fermentation temperatures,
biogas fermentation can be
divided into three types
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Urban-rural Energy for

Sustainable Energy Systems
Sustainability/Sustainable
Development/Sustainable
Communities
Session 1 (Monday, March 18—
10:00-10:45)(1)
. Introduction and overview
. Sustainable
Development/Systems
. Drivers of
Agriculture/Food/Environment
. Global Sustainability]
Goals
. Energy efficiency
. Controlled Environment
Agriculture

Session 2 (Monday, March
18---10:55 -11:40)(1)
. Sustainable Communities
Development (Cities)
. Types of Sustainable
Communities
. Examples of Sustainable
Communities
. Sustainable Energy
Systems
. Homework assignment
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Digestion (1) (2)
Session 1 (Wednesday,
March 20—18:00 -18:45)
. Energy Roadmap for|
China
. Biomass
. Biofuels
. Issues/concerns with

Biofuels

Session 2 (Wednesday,
March 20, 18:55—19:40)
. Anaerobic Digestion

. Basics/Fundamentals

. Biomethane potential
studies

. Anaerobic Digestion
Applications

. Co-digestion (animal

wastes/organics)

. Homework assignment
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Anaerobic Digestion (1) (2)
Session 1 (Monday, March 25,
10:00—10:45)
. Type of Reactor Systems
. Biogas Uses
. Examples of AD systems
- Size/scales
-Integrated systems
. Introduction  of  food
residues/organics
. Landfills as source of
biogas

Session 2 (Monday,
March 25, 10:55—11:40)
. Biogas uses
. Digestate applications
. Anaerobic Digester
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. Chinese Digester example
. AD for Development
(scalable)

. Community development

. Homework assignment

Bioenergy Villages
Session 1 (Wednesday, March
27, 18:00 —18:45)(1)
. Development of
Bioenergy Villages
. Examples of Bioenergy|
Villages
. Course review

Session 2 (Wednesday,
March 27, 18:55 -19:40)(1)
. Preliminary Examination
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1 Principle of biomass pyrolysis
2 Fast pyrolysis reactor types
and main influencing factors
Student presentation-Group |-
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Student presentation -Group Q-
S, 3groups, Monday (1)

3 Typical biomass fast pyrolysis
reactor for bio-oil
production;(1)

Practical training of biomass
energy  engineering(including
biogas, ethanol,  pyrolysis
( Venue:2-406, School of
Agriculture and Biology, SJTU.
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L PR RGT 25 43
1> 3 homework: 60%, each homework carried 20 %.
Each homework marked in 40 first and then grade is converted to 20
score.
2) Exam:40%
2IAR G 75 4
1)Homework and attendance 30%;
2)Presentation 30%;
3) Thesis 40%).
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bt
[1] (AEFRETRE) (REEEFEREAD , XRE T4, Tk
A, 2009 4E 9 H, %8 1Ak, 135 978-7-122-06289-5.

[2] {Introduction to Biomass Energy Conversions) ,Sergio C.Capareda =%,
CRC Press, 2012, first edition, ISBN 978-1-4665-1333-4.

2EHH:
[1] XUz 5 ¥4, CHrfeli TFE) (New Energy Engineering) (4 [E s £\l B
KHM) I ELL A, 2006 4F 10 H .

jat(z:.h:.;) [2] XISt (MR R)  (Biomass Thermal-Chemical

Conversion Technology) ,ft.2% Tk Hificdt, 2005 47 H .

[8] BRESwE. CEYRBENHERSER) , (Tl Rk, 2005
FI3H.

[4] Francis Vanek. { Energy Systems Engineering: Evaluation &
Implementation) , McGraw-Hill Professional; 1 edition (May 19, 2008).

[5] Wim Soetaert, Erick J. Vandamme. {Biofuels) , Chichester, U.K.: Wiley,
20009.
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