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BERUFSAKADEMIE SACHSEN – Staatliche Studienakademie Riesa 
Degree Program: Energy and Environmental Engineering 
 

Module 
code Module name Short description Semester ECTS 

Compulsory modules: Energy and Environmental Engineering 
6EU-WERK-
10 

Materials Engineering and Pro-
duction Engineering 

The module deals with the fundamentals of materials and production engineering. 
This includes the manufacturing and processing properties as well as the wear be-
havior of materials. Furthermore, the module teaches the interaction between struc-
tural design and the efficient application and behavior in practice. On this basis, stu-
dents gain an overview of the main manufacturing processes. They are given a 
deeper insight into the sub-areas of forming and joining in metal technology as well as 
a basic understanding of the design of welded joints and the selection of suitable 
welding processes. 

1 7 

6EU-KONS-
10 

Design Engineering This module includes the design fundamentals, methods, and principles for the appli-
cation-specific implementation within building services installations. Spatial imagina-
tion is trained on the basis of descriptive geometry, technical drawing and the basic 
principles of design theory. Based on these basics, the module teaches special fea-
tures of graphic representations in supply and building services engineering and en-
ergy engineering. 

1 5 

6EU-
GMATH-10 

Foundations of Engineering Ma-
thematics 

The module teaches the mathematical methods, principles and solution strategies re-
quired as a basis for all technical and business modules in energy and environmental 
engineering. This includes in particular the fields of linear algebra, real functions, 
complex numbers and applications of differential calculus for functions of one varia-
ble. 

1 5 

6EU-CAD-12 Foundations of Informatics and 
CAD 

The module imparts basic information processing skills, the application of basic 
knowledge in the Microsoft Office package as well as fundamentals of CAD using Au-
todesk AutoCAD. This includes general functions of the respective application, which 
also serve as a basis for further modules. Students develop their skills by looking at 
numerous practical examples, with the aim of being able to apply and implement 
them in their further professional training and in their future professional work. 

1 - 2 6 
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code Module name Short description Semester ECTS 

6EU-BWL-12 Business Administration Using a business management game, the module provides students with an overview 
of commercial terms and contexts and enables them to understand, assess, take, and 
defend business decisions from a business perspective in an action-oriented manner. 
Furthermore, the module includes the principles of law and related economic struc-
tures. Special emphasis is placed on environmental law. Students gain a basic under-
standing of those legal concepts and legal and administrative instruments that are es-
sential for the safeguarding and exploitation of the actual future work. 

1 - 2 7 

6EU-VMATH-
20 

Higher Engineering Mathematics Building on the module " Foundations of Engineering Mathematics", this course deep-
ens knowledge of mathematical methods, principles, and solution strategies for the 
technical and economic modules of energy and environmental engineering. Focus is 
placed on the areas of differential and integral calculus for functions of one and more 
variables as well as ordinary differential equations and their applications. 

2 4 

6EU-ENGL-
23 

Foreign Language/English The module expands and deepens knowledge of the English language by focusing on 
business and technical English. Students are thus enabled to express professional 
and operational issues in both oral and written English. 

2 - 3 6 

6EU-THER-
23 

Technical Thermodynamics and 
Fluid Mechanics 

This module covers the basics of technical thermodynamics and fluid mechanics and 
thus represents the basis for all modules with a content related to thermodynamics, 
fluid mechanics or plant engineering. The module provides a basic understanding of 
the thermodynamic and fluid-dynamic terms, principles and laws that are essential for 
further professional training and future work. Students are enabled to apply the laws 
of thermodynamics and fluid mechanics and to solve thermodynamic, fluidic, and 
plant-related engineering problems. 

2 - 3 10 

6EU-TMFE-
23 

Engineering Mechanics The module covers the fundamentals of engineering mechanics in statics, kinematics 
/ kinetics, and strength theory. Students develop a basic understanding of simple me-
chanical problems typically encountered in environmental engineering. Participants 
gain an overview of the determination of mechanical stresses, their effect on compo-
nents and the possibility of analytical and numerical analyses. 

2 - 3 7 
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code Module name Short description Semester ECTS 

6EU-NAGL-
30 

Scientific Foundations The module deals with the chemical bases of substances and media as well as the 
physics of oscillations and waves. This includes the effects, transformations and im-
pacts of chemical substances on each other (interactions) as well as on the inanimate 
environment. Furthermore, the module imparts theoretical principles of absorption, re-
flection, polarization, and refraction. Focus is placed on the generation and damping 
of sound waves. The module also includes light waves and the interactions between 
radiation and matter. 

3 6 

6EU-ETGL-
30 

Electrical Engineering/Electro-
nics 

The module imparts the fundamentals of electrical engineering, electronics, metrol-
ogy, electrical installation technology and building control systems and thus forms the 
basis for all modules with contents related to metrology or plant engineering. The 
module provides a basic understanding of electrical and simple electronic circuits, 
terms, principles, and laws, which are essential for further professional training and 
future work. 

3 4 

6EU-GHT-30 Foundations of Heating Engine-
ering 

The module covers the basics of energy balances and heat transfer in building con-
struction as well as fundamental knowledge of the planning, calculation, and ener-
getic optimization of heating systems in buildings. The module also includes eco-
nomic and ecological aspects. Students are enabled to solve essential tasks of a 
planning engineer in the field of heating engineering. 

3 5 

6EU-PROM-
40 

Project Management The module imparts basic knowledge of project management. This includes the prin-
ciples of project organization, cost accounting and cost-plus pricing as well as project 
implementation and controlling. The module further includes reflections on communi-
cation and personnel management. 

4 4 

6EU-KSMA-
40 

Piston Machines, Continuous 
Flow Machines and Piping Tech-
nology 

The module covers the fundamentals of machines and pipes for heat and mass trans-
fer and thus forms the basis for all modules with plant-specific content. The module 
provides a basic understanding of the technical terms, principles and laws of the ma-
chines that are essential for further technical training and future work. Students are 
familiarized with the processes of energy conversion in the machines, energy transfer 
and mass transfer as well as their construction. 

4 5 
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code Module name Short description Semester ECTS 

6EU-GLKT-
40 

Foundations of Ventilation and 
Air Conditioning 

The module deals with the principles of ventilation and air conditioning in residential 
and non-residential buildings. Starting with the treatment of internal and external ther-
mal boundary conditions, the module presents the methods for calculating the result-
ing loads, taking into account the properties of the building shell and use. Further-
more, the module focuses on the design and control of ventilation and air-conditioning 
systems and the mode of operation of the individual components. 

4 6 

6EU-GRES-
40 

Foundations of Renewable En-
ergy Systems 

Students are familiar with the fundamentals and the fields of application of renewable 
energy systems. They know the foundations of thermal solar energy use, photovolta-
ics, wind energy, geothermal and ambient heat use, the energetic use of waterpower 
and fuel cells, including hydrogen technology. 

4 6 

Compulsory modules: Energy Engineering 
6EU-UFA-40 Environmental Impacts of Com-

bustion Installations 
In this module, students gain fundamental knowledge of the generation, transport, 
and reaction of air pollutants. They know the essential contents of the Federal Immis-
sion Control Act including the most important regulations for the implementation of 
this Act and are familiar with the methods for emission reduction. 

4 3 

6EU-FGT-50 Combustion and Gas Techno-
logy 

The module imparts fundamental knowledge of the planning, construction, and opera-
tion of combustion installations for solid, liquid, and gaseous fuels. Students learn 
how to calculate and design combustion installations and how to evaluate and opti-
mize existing installations. Special attention is paid to the criteria of environmental 
protection. The course further aims to enable students to dimension, design and eval-
uate natural gas and liquefied gas installations in buildings and on plots of land in ac-
cordance with the Technical Rules for Gas Installations (TRGI) and the Technical 
Rules for Liquefied Gas (TRF). 

5 5 

6EU-WSUE-
50 

Heat and Mass Transfer The module consolidates the knowledge imparted in the course "Technical Thermo-
dynamics and Fluid Mechanics" in terms of the transmission of energy, momentum, 
and mass in liquid and gaseous media. Apart from theoretical aspects of diffusion, 
heat conduction, convection and radiation, special emphasis is placed on the applica-
tion in practice-relevant systems. Students are enabled to apply engineering methods 
to solve thermo- and fluid dynamic problems. The use of vacuum in production and 
research is indispensable in many branches of industry. Therefore, the module also 
provides elementary knowledge of vacuum physics and technology. 

5 4 
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6EU-NREO-
50 

Use of Renewable Energies Students are enabled to apply knowledge of the use of renewable energy sources. 
Focus is laid on the integration of solar radiation, biogas, biomass, and wind energy 
into energy systems. 

5 4 

6EU-ELMA-
50 

Electrical Machines Building on the knowledge gained in the module "Electrical Engineering/Electronics", 
students acquire a basic understanding and knowledge of power engineering applica-
tions in electrical engineering. Focus is placed on three-phase transformers, direct 
current, three-phase asynchronous and three-phase synchronous machines. 

5 4 

6EU-KWT-56 Power Plant Technology and 
CHP 

The module provides an introduction to the principles of planning and operating 
power plants and combined heat and power (CHP) plants. Students know the ad-
vantages and disadvantages of the various plant concepts and are able to assess 
them in terms of control, operating behavior, profitability as well as ecology and envi-
ronmental protection. 

5 - 6 5 

6EU-OEKO-
60 

Ecology and Selected Applica-
tions of Environmental Energy 

The module deepens the knowledge imparted in the course " Foundations of renewa-
ble energy systems". Focus is placed on the use of biomass, ambient and geothermal 
heat as well as the fundamentals of ecology. 

6 4 

6EU-IMSR-60 Industrial Measurement, Control 
and Automation Technology 

The module imparts the foundations of industrial measurement, control, and regula-
tion technology. 

6 4 

6EU-WUDT-
60 

Heat Exchangers and Steam 
Technology 

The module provides an introduction to the fundamentals of planning, dimensioning 
and operating heat exchangers and steam generation systems. Focus is placed on 
efficient operation of the plants under consideration of economic and ecological pa-
rameters. 

6 4 

Compulsory modules: Supply and Building Services Engineering 
6EU-SANI-45 Gas and Sanitary Engineering The module provides fundamental knowledge of the planning, construction, and oper-

ation of sanitary and gas installations in buildings and on plots. Students become ac-
quainted with the function and design of sanitary installations and facilities. They are 
enabled to assess and optimize drinking water systems in terms of their hygienic 
quality. Furthermore, the module imparts the necessary theoretical and technological 
knowledge for the dimensioning, design and assessment of gas supply and gas utili-
zation systems. 

4 - 5 8 
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6EU-AHT-50 Applied Heating Technology This module builds on the contents of the courses on fluid mechanics, thermodynam-
ics, foundations of heating technology and the fundamentals of renewable energy 
systems. Focus is placed on the imparting of practice-oriented knowledge, skills and 
abilities which are required in engineering offices as well as in contracting companies. 
Apart from lectures and a project seminar, the module also includes a computer-aided 
exercise. 

5 4 

6EU-CPRO-
50 

Computer Aided Project Plan-
ning 

The module imparts knowledge of the principles and processes in the field of com-
puter-aided project planning. Building on theoretical knowledge, students learn the 
software-based application on a concrete example. The module thus provides im-
portant prerequisites for the module "project management". 

5 4 

6EU-MSR-50 Measurement and Control Engi-
neering and Building Control 
Systems 

The module imparts fundamental knowledge of electrical measurement and control 
engineering as well as building control systems. 

5 4 

6EU-KTE-56 Refrigeration Technology The module covers the engineering field of refrigeration technology. Starting from 
physical fundamentals, the various refrigeration processes, circuit variants and work-
ing materials are examined. This includes ecological, economic, safety and legal as-
pects of refrigeration technology. Students are familiarized with refrigeration systems, 
equipment components and their practical application, calculation, and design. The 
module also addresses the environmentally relevant problems and legal regulations 
associated with the working materials and refrigerants. 

5 - 6 5 

6EU-PROJ-
60 

Project Management In this interdisciplinary module, students are familiarized with the planning process for 
heating, ventilation, and sanitary systems on the basis of a concrete project. Further-
more, they become acquainted with the current status of the EnEV (German Energy 
Saving Ordinance) and the principles of building information modeling. Students solve 
assigned tasks largely independently in project teams of 3 to 4 students, using stand-
ard software and CAD.  The interdisciplinary character of the assignments fosters stu-
dents' creativity, team spirit, social competence, and communication skills. 

6 4 

6EU-ALKT-60 Applied Ventilation and Air Con-
ditioning Technology 

The module includes a practice-related consolidation of basic knowledge, which ena-
bles students to configure and optimize air conditioning systems. The inclusion of pe-
ripheral aspects (fire protection, hygiene requirements, thermal comfort, economy, 
heat recovery, thermal behavior of the building structure) provides possibilities for the 
implementation of integral approaches in the planning process. 

6 4 
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6EU-AUIT-60 Applied Environmental Enginee-
ring 

The module deals with the principles of separation of disperse systems, the funda-
mentals of insulation of pipelines and vessels under consideration of economic and 
ecological aspects. Furthermore, the module imparts the principles of structural and 
plant-related fire protection in buildings. 

6 4 

Compulsory elective modules: Energy Engineering 
6EU-GKKW-
50 

Fundamentals of Nuclear Power 
Plant Engineering 

The module provides an overview of all physical and technical aspects of the layout, 
operation, and safety of nuclear power plants. This includes neutron physics, radioac-
tivity, radiation protection, thermodynamics of heat transport and the safety character-
istics of different reactor types. Based on the knowledge gained in the modules on the 
foundations of natural science and engineering, the individual topics are presented in 
such a way that students obtain an overview of the functioning of nuclear power 
plants and their safety characteristics, and are enabled to position them in compari-
son to other types of power plants. 

5 4 

6EU-WAE-50 Heat Grids The module provides an introduction to the fundamentals of planning and operating 
district and local heating networks. Focus is placed on efficient operation of the plants 
under consideration of economic and ecological conditions. 

5 4 

6EU-THST-
60 

Thermal Continuous Flow Ma-
chines 

The module covers the principles of the layout, the application, and the operating be-
havior of thermal continuous flow machines. It provides a basic understanding of the 
technical terms, principles, and regularities of these machines, which are essential for 
further technical qualification and future work. Students are familiarized with the phys-
ical operating principles and the derived calculation equations of energy conversion in 
the machines, energy transfer and component stress. These contents are primarily 
conveyed by considering examples of steam and gas turbines for use in generator 
gate drives. 

6 4 
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6EU-SIMU-60 Numerical Simulation in Ther-
mofluidic Dynamics 

The module deals with the fundamentals of the numerical simulation of flow pro-
cesses on the basis of 3-dimensional CAD models of circulated or traversed volumes. 
The course takes an application-oriented approach, i.e. without addressing the math-
ematical details of the FEM calculation. This approach increasingly utilizes the Engi-
neering Fluid Dynamics (EFD) simulation. The most important steps in this process 
involve the technology of 3-dimensional modelling of bodies and assemblies with 
modern CAD programs, the creation of a calculation model for the purpose of flow 
calculation including the definition of sensible or appropriate parameters as well as in-
itial and boundary conditions, the execution and control of the calculation and finally 
the evaluation of the calculation results with corresponding conclusions. 

6 4 

Compulsory elective modules: Supply and Building Services Engineering 
6EU-HYDR-
50 

System Hydraulics for Heat and 
Refrigeration Supply 

In this module students learn to design hydraulic distribution systems in the field of 
building services engineering, in district and local heating supply. The module builds 
on the modules " Foundations of Heating Engineering" and "Piston Machines, Contin-
uous Flow Machines and Piping Technology" and focuses on the assessment of hy-
draulic circuits with regard to their technical and hydraulic functionality using real 
practical examples. 

5 4 

6EU-KOWA-
50 

Municipal Water and Sewage 
Technology 

The module deals with water supply in the main areas of water catchment, water 
quality and planning of water distribution. Sewage technology involves the planning of 
plants for the treatment and dewatering of wastewater and sludge and the operation 
of sewage treatment plants. 

5 4 

6EU-
WNREO-50 

Use of Renewable Energies Students are enabled to apply knowledge of the use of renewable energy sources. 
Focus is placed on the integration of solar radiation, biogas, biomass, and wind en-
ergy into energy systems. 

5 4 

6EU-
WOEKO-60 

Ecology and Selected Applica-
tions of Environmental Energy 

The module consolidates the knowledge imparted in the course " Foundations of Re-
newable Energy Systems". Focus is placed on the use of biomass, ambient and geo-
thermal heat as well as the principles of ecology. 

6 4 
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code Module name Short description Semester ECTS 

6EU-ESA-60 Energetic System Analysis and 
Simulation Techniques 

The module imparts the principles of coupled plant and building simulation in contrast 
to project planning tools. Students become acquainted with basic modelling methods 
and are enabled to use selected simulation programs by working on simple examples. 
Further focus is laid on the energetic system analysis (ESA). Students are enabled to 
analyze non-residential buildings in terms of building physics and systems technology 
in existing buildings, to work out technical solutions for modernization solutions in 
compliance with DIN V 18599 (parts 1-11) and to evaluate them according to recog-
nized economic criteria. 

6 4 

6EU-FACM-
60 

Facility Management The module deals with planning and optimization tasks of plant systems in supply and 
building services engineering. On the basis of distributed automation systems and 
management centers, students are familiarized with different operating variants of 
plant systems and their evaluation for different types of buildings. 

6 4 

Practical modules: Energy and Environmental Engineering 
6EU-PR1EU-
10 

Energy and Environmental Engi-
neering 1 

In this module, students work under guidance on a task or problem related to a com-
pany-specific plant, analysis or work technology and present the corresponding re-
sults in written form. Thereby, they are familiarized with essential work and safety 
techniques and company-specific operations. Furthermore, students learn how to 
plan or partially plan, test, operate and optimize operational plants or measurement, 
testing and analysis techniques as well as their maintenance, control, calibration, and 
servicing. 

1 6 

6EU-PR2EU-
20 

Energy and Environmental Engi-
neering 2 

In this module, students work under guidance on a task or problem related to a com-
pany-specific plant or work technology and present the corresponding results in writ-
ten form. Thereby, they are familiarized with essential work and safety techniques 
and company-specific operations. Furthermore, students learn how to plan or partially 
plan, test, operate and optimize operational plants or measurement, testing and anal-
ysis techniques as well as their maintenance, control, calibration, assembly, and ser-
vicing. Contents from the practical module "Energy Engineering 1" are consolidated. 

2 6 
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6EU-PR3EU-
30 

Energy and Environmental Engi-
neering 3 

In this module, students work on a task or problem related to a company-specific 
plant or work technology and present the corresponding results in writ-ten form. This 
involves the evaluation of analysis, measurement, and test results, taking into ac-
count legislative and normative requirements. Students learn how to assess the 
adaptability of technical and technological documentation and how to evaluate tech-
nical applications for the given operational situation. In addition, participants can per-
form partial project planning. 

3 6 

6EU-PR4ET-
40 

Energy Engineering 4 In this module, students work on a task or problem related to a company-specific 
plant or work technology and present the corresponding results in written form. This 
involves the evaluation of analysis, measurement, and test results, taking into ac-
count legislative and normative requirements. Students learn how to assess the 
adaptability of technical and technological documentation and how to evaluate tech-
nical applications for the given operational situation. In addition, participants can per-
form partial project planning. Contents from the practical module "Energy Engineering 
3" are consolidated. 

4 6 

6EU-PR4VT-
40 

Supply and Building Services 
Engineering 4 

In this module, students work on a task or problem related to a company-specific 
plant or work technology and present the corresponding results in writ-ten form. This 
involves the evaluation of analysis, measurement, and test results, taking into ac-
count legislative and normative requirements. Students learn how to assess the 
adaptability of technical and technological documentation and how to evaluate tech-
nical applications for the given operational situation. In addition, participants can per-
form partial project planning. Contents from the practical module "Supply and Building 
Services Engineering 3" are consolidated. 

4 6 

6EU-PR5ET-
50 

Energy Engineering 5 In this module, students independently work on a complex task or project related to a 
company-specific work area and present the corresponding results in writ-ten form. 
This involves the independent processing of tasks and energy-related problems ac-
cording to engineering standards and their solution under professional guidance. 

5 6 

6EU-PR5VT-
50 

Supply and Building Services 
Engineering 5 

In this module, students independently work on a complex task or project related to a 
company-specific work area and present the corresponding results in writ-ten form. 
This involves the independent processing of tasks and energy-related problems ac-
cording to engineering standards and their solution under professional guidance. 

5 6 
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6EU-BA-60 Bachelor Thesis With their final thesis, students show that they are able to independently solve prac-
tice-related problem within a given period of time. In the process, they apply practical 
methods and scientific insights. The thesis is to be defended before an examination 
board if graded at least as "sufficient" (4.0). 

6 12 

 

 

 

 


