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Module Number M01 - Introduction to Energy and Bioenergy

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

Introduction to Energy and Bioenergy

To be determined by teaching institution

The module supports the understanding of energy and bioenergy
technologies, system design and applications and gives an
overview of concepts. It enables students to appreciate the
performance of technologies and sharpens ability to communicate
effectively and knowledgably with relevant stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by
teaching institution)

Assessment criteria are communicated at the beginning of the module.

e Overview Bioenergy
e Basics of energy

e Solid biomass

e Liquid biofuels

e Biogas

Please check literature list at the end of this manual.

3/5 Bioenergy, 2/5 energy
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Module Number M02 - Introduction to Bioenergy and Sustainability

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

Introduction to Bioenergy and Sustainability

To be determined by teaching institution

The module supports the understanding of bioenergy and sustainability
and gives an overview of related social and environmental aspects.
It enables students to appreciate the performance of these and
sharpens ability to communicate effectively and knowledgably with
relevant stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by
teaching institution)

Assessment criteria are communicated at the beginning of the module.
e Environmental sustainability of bioenergy
e Social pros and cons of biofuel production (Food vs. Fuel)

Please check literature list at the end of this manual.

3/5 Bioenergy, 2/5 Sustainability
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Module Number M03 - Bioenergy Feedstock

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

Bioenergy Feedstock

To be determined by teaching institution

The module supports the understanding of bioenergy feedstocks and
gives an overview of related wood crops and biomass residiues. It
enables students to know about the energetic performance of these
crops and sharpens ability to communicate effectively and
knowledgably with relevant stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by
teaching institution)

Assessment criteria are communicated at the beginning of the module.

e Forestal and agricultural produced wood and residues

e Ligno-cellulosic crop species and their residues

e Sugar and starch crops and their residues

e Sustainability and various environmental aspects of the energy
crop production

Please check literature list at the end of this manual.

4/5 Bioenergy feedstock 1/5 Practical
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Module Number M04 - Biogas

Module Title Biogas

Credits To be determined by teaching institution

Module Aims, Trained The module enables the deeper understanding of Biogas Systems and

Competencies gives an overview of related processes. It enables students to know
about the Biogas processes and differen systems, the performance
of these systems and sharpens ability to communicate effectively

and knowledgably with relevant stakeholders.

Prerequisites None

Level First semester

Study Type Campus and Online

Status Compulsory / Non Compulsory (To be determined by teaching
institution)

Frequency (To be determined by teaching institution)

Assessment Type Group Assignment / Exam / Online Exam (To be determined by
teaching institution)

Assessment Assessment criteria are communicated at the beginning of the module.

Criteria

Content e The anaerobic digestion process & Characteristics of biogas

e Biogas process & Biogas production

e Digestors & Digestate

e Agricultural plants, Industrial plants, Household plants
e Utilization of biogas

e Cogeneration

e Cooling
Study Material,
Literature Please check literature list at the end of this manual.
Comments 5/5 Biogas
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Module Number MO05 - Biogas Technology and Design

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

Biogas Technology and Design

To be determined by teaching institution

The module supports the deeper understanding of Biogas Systems and
gives an overview of related processes and how to design a specific
system. It enables students to know about the different design of
systems, the performance of these systems and sharpens ability to
communicate effectively and knowledgably with relevant
stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by

teaching institution)
Assessment criteria are communicated at the beginning of the module.

¢ Biogas plant components

e Conditioning and pretreatment of substrates
e Substrate input technology

e Mixing devices

e Pumps

e Measurement and control systems

Please check literature list at the end of this manual.

5/5 Biogas Technology and Design
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Module Number M06 - Biogas Project Development

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

Biogas Project Development

To be determined by teaching institution

The module supports the deeper understanding of how to develop
Biogas Systems and gives an overview of related economic
processes. It enables students to know about feasibilities and key
financial terms of these systems and sharpens ability to
communicate effectively and knowledgably with relevant
stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by

teaching institution)
Assessment criteria are communicated at the beginning of the module.

e Economics

e Costs and revenues

e Economic analysis

e Financing and sensitivities
e Financial parameters

e Analysis of project risks

Please check literature list at the end of this manual.

4/5 Bioenergy feedstock 1/5 Practical
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Module Number M07 - Solid Biofuels

Module Title Solid Biofuels

Credits To be determined by teaching institution

Module Aims, Trained The module supports the deeper understanding of Solid Biofuels and

Competencies gives an overview of related processes. It enables students to know
about the processes and differen systems, the performance of these
fuels and sharpens the ability to communicate effectively and

knowledgably with relevant stakeholders.

Prerequisites None

Level First semester

Study Type Campus and Online

Status Compulsory / Non Compulsory (To be determined by teaching
institution)

Frequency (To be determined by teaching institution)

Assessment Type Group Assignment / Exam / Online Exam (To be determined by
teaching institution)

Assessment Assessment criteria are communicated at the beginning of the module.

Criteria

Content e Energy relevant characteristics of solid biofuels

e Heating values & Advanced fuel products

e Thermochemical basics

e Furnaces & Gasifiers

e Heat-to-power conversion

e Economy & Ecology of solid biofuels
Study Material,

Literature Please check literature list at the end of this manual.

Comments 4/5 Solid Biofuels 1/5 Practical
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Module Number M08 - Liquid Biofuels

Module Title
Credits

Liquid Biofuels

To be determined by teaching institution

Module Aims, Trained The module supports the deeper understanding of Liquid Biofuels and

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

gives an overview of related applications. It enables students to
know about the processes and differen systems, the performance of
these fuels and sharpens the ability to communicate effectively and
knowledgably with relevant stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by

teaching institution)
Assessment criteria are communicated at the beginning of the module.

e Vegetable oils

e Biodiesel

e Bioethanol

e Advanced biofuels

e Economy and ecology

Please check literature list at the end of this manual.

5/5 Liquid Biofuels
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Module Number M09 - Greenhouse Gas Basics (GHG Basic)

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

GHG Basic

To be determined by teaching institution

The module supports the understanding of GHG emissions and gives
an overview on how GHG evolve. It enables students to know
about climate change and the impacts of GHG to our ecology. They
will strengthen their ability to communicate effectively and
knowledgably with relevant stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by

teaching institution)
Assessment criteria are communicated at the beginning of the module.

e Evolution of temperature and CO, in air
e Prediction and impacts of climate change
¢ Relevant greenhouse gases (GHG)

e Calculation and data of CO, emission

Please check literature list at the end of this manual.

5/5 GHG Basic
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Module Number M10 - Economic Indicators

Module Title
Credits

Module Aims, Trained

Competencies

Prerequisites
Level

Study Type
Status

Frequency

Assessment Type

Assessment
Criteria

Content

Study Material,
Literature

Comments

Economic Indicators

To be determined by teaching institution

The module supports the understanding of economic indicators of
energy projects and gives an overview on how to design projects
feasible. It enables students to know about financial terms and also
calculation software which will also strengthen their ability to
communicate effectively and knowledgably with relevant
stakeholders.

None

First semester

Campus and Online

Compulsory / Non Compulsory (To be determined by teaching
institution)

(To be determined by teaching institution)

Group Assignment / Exam / Online Exam (To be determined by

teaching institution)
Assessment criteria are communicated at the beginning of the module.

Introduction to economic indicators

e Introduction to financial indicators Required average
electricity selling price for a given IRR and determining LCoE

¢ Influences on the IRR with variating financial parameters

e Introduction to RETScreen

Please check literature list at the end of this manual.

3/5 Economic Indicators 2/5 Software
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Page number: 242, Publisher: Springer-Publisher GmbH, 2011
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Title: Biogas Energy
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