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Module Catalog: General Information and Notes to the Reader

What is the module catalog?

One of the central components of the Bologna Process consists in the modularization of university
curricula, that is, the transition of universities away from earlier seminar/lecture systems to

a modular system in which thematically-related courses are bundled together into blocks, or
modules.

This module catalog contains descriptions of all modules offered in the course of study.

Serving the goal of transparency in higher education, it provides students, potential students and
other internal and external parties with information on the content of individual modules, the goals
of academic qualification targeted in each module, as well as their qualitative and quantitative
requirements.

Notes to the reader:

Updated Information

An updated module catalog reflecting the current status of module contents and requirements is
published every semester. The date on which the module catalog was generated in TUMonline is
printed in the footer.

Non-binding Information

Module descriptions serve to increase transparency and improve student orientation with respect
to course offerings. They are not legally-binding. Individual modifications of described contents
may occur in praxis.

Legally-binding information on all questions concerning the study program and examinations

can be found in the subject-specific academic and examination regulations (FPSO) of individual
programs, as well as in the general academic and examination regulations of TUM (APSO).

Elective modules
Please note that generally not all elective modules offered within the study program are listed in the
module catalog.
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Index of module handbook descriptions (SPO tree)
Alphabetical index can be found on page 705

[20201] Biomass Technology | Biomassetechnologie
Compulsory Modules | Pflichtmodule
Introduction to Renewables Utilization | Einfuhrung in die stoffliche Nutzung
Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien
[CS0156BOK] Chemistry and Technology of Sustainable Resources |
Chemistry and Technology of Sustainable Resources
[CS0189BOK] Post-harvest Technology | Post-harvest Technology
[WZ9428BOK] Technology of Wood Processing | Technologien der
Holzverarbeitung
Compulsory Modules TUM | Pflichtmodule der TUM
[CS0101] Renewables Utilization | Renewables Utilization
[CS0156] Material Application for Renewable Resources | Material
Application for Renewable Resources
Introduction Energy Conversion and Energy Economics | Einfuhrung
Energiewandlung & Energiewirtschaft
Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien
[WZ9423BOK] Energy Economics | Energiewirtschaft
[WZ9454BOK] Energy Economics and Politics |
Energiewirtschaftspolitik
[WZ9455BOK] Biorefinery and Products from Renewable Resources
Bioraffinerie und Produkte aus nachwachsenden Rohstoffen
Compulsory Modules TUM | Pflichtmodule der TUM
[CS0260] Energy and Economics | Energy and Economics [EUW]
[WZ1664] Energy Storage | Energy Storage
Introduction to Economics of Renewable Resources | Einfuhrung in die
Okonomie nachwachsender Rohstoffe
Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien
[WZ9456BOK] Computer Simulation in Energy and Resource
Economics | Computer Simulation in Energy and Resource Economics
[WZ9457BOK] Modeling of Techno-economical Processes |
Modellierung technodkonomischer Prozesse
Compulsory Modules TUM | Pflichtmodule der TUM
[WZ1100] Advanced Environmental and Resource Economics |
Advanced Environmental and Resource Economics
[WZ1103] Introduction to Economics of Renewable Resources |
Einfiihrung in die Okonomie Nachwachsender Rohstoffe
Life Cycle Assessment of Renewable Resources | Okobilanzierung
nachwachsender Rohstoffe
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Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien
[WZ9460BOK] Life Cycle Assessment of Renewable Resources | Life
Cycle Assessment nachwachsender Rohstoffe
Compulsory Modules TUM | Pflichtmodule der TUM
[CS0184] Advanced Sustainability and Life Cycle Assessment |
Advanced Sustainability and Life Cycle Assessment
Renewable Resources and Nature Protection | Nachwachsende Rohstoffe
und Naturschutz
Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien
[CS0157BOK] Integrated Landscape Management and Nature
Conservation | Integrale Landnutzung, Habitatmanagement &
Naturschutz
Compulsory Modules TUM | Pflichtmodule der TUM
[WZ1020] Renewable Resources and Nature Protection | NAWARO
und Naturschutz
[WZ1824] System Analysis and Introduction to Ecology | System
Analysis and Introduction to Ecology
Master Seminar | Masterseminar
[WZ1959] Master's Thesis Seminar | Masterseminar
[WZ9463BOK] Master's Thesis Seminar | Masterseminar
Renewable Resources and Agroecosystems | Nachwachsende Rohstoffe
und Agrarokosysteme
Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien
[WZ9458BOK] Silvicultural Strategies for Secondary Conifer Forests |
Waldbau in sekundaren Nadelwaldern
[WZ9459BOK] Regeneration Resources | | Nachwachsende Rohstoffe |
Compulsory Modules TUM | Pflichtmodule TUM
[CS0183] Energetic Use of Biomass and Residuals | Energetic Use of
Biomass and Residuals [EBR]
[WZ1115] Agroforestry Systems | Agroforstsysteme
Elective Modules | Wahimodule
Cultivation of Renewable Raw Materials | Nachwachsende Rohstoffe und
Anbausysteme
Elective Modules TUM | Wahimodule der TUM
[WZ1115] Agroforestry Systems | Agroforstsysteme
[WZ1120] Medicinal and Spice Plants | Heil- und Gewurzpflanzen
[WZ1193] Biogas Technology | Biogastechnologie [BiGA]
[WZ1824] System Analysis and Introduction to Ecology | System
Analysis and Introduction to Ecology
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Research Internship (max. 10 ECTS) | Research Internship (max. 10 81

ECTS)
[CS0294] Research Internship Master 5 ECTS | Research Internship 81-83
Master 5 ECTS
[CS0297] Research Internship Master 10 ECTS | Research Internship 84 -85
Master 10 ECTS
Elective Modules BOKU | Wahimodule der BOKU 86
[CS0019BOK] BOKU: Forest Soil Biology | BOKU: Forest Soil Biology 86 - 87
[CS0032BOK] Small scale forestry | Kleinwaldwirtschaft 88 - 89
[CS0063BOK] BOKU: Crop Production | BOKU: Crop Production 90 -9
[CS0114BOK] Post-harvest Technology | Post-harvest Technology 92 -93
[CS0114BOK]
[CS0125BOK] Dendrology | Dendrologie [CS0125BOK] 94 - 95
[WZ9178BOK] Medicinal and Aromatic Plants | Medicinal and Aromatic 96 - 97
Plants
[WZ9343BOK] Plant and Environment | Plant and Environment 98 - 99
[WZ9418BOK] Field Crop Production and Products | Spezieller 100 - 101
Pflanzenbau
[WZ9420BOK] Supply of Wood Fuels | 102 - 103
Energieholzbereitstellungssysteme
[WZ9421BOK] Aspects of Product Quality in Plant Production | 104
Aspects of Product Quality in Plant Production
[WZ9422BOK] Technology Manure Utilisation | Technik der Biomasse 105 - 106
und Wirtschaftsdiingernutzung
[WZ9428BOK] Technology of Wood Processing | Technologien der 107 - 108
Holzverarbeitung
[WZ9466BOK] Soil Protection | Soil Protection 109 - 111
[WZ9467BOK] Mountain Forest Silviculture | Gebirgswaldbau 112-113
[WZ9468BOK] Forest Soil Biology | Waldbodenbiologie 114 - 115
[WZ9469BOK] Aspects of Nature Conservation in Forest Protection | 116 - 117
Naturschutzaspekte des Waldschutzes
[WZ9473BOK] Actual and Future-oriented Themes of Silviculture | 118 - 119
Aktuelle und zukunftsorientierte Themen des Waldbaus
[WZ9474BOK] Agricultural Engineering in Plant Productionseminar | 120 - 122
Agricultural Engineering in Plant Productionseminar
Renewable Raw Materials for Material Use | Chemisch-werkstoffliche 123
Nutzung von Biomasse
Elective Modules TUM | Wahimodule der TUM 123
[AR30317] Lecture Series TUM.wood | Ringvorlesung TUM.wood 123 - 125
[TUM.wood]
[CS0008] Enzyme Engineering | Enzyme Engineering [EE] 126 - 127
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[CS0009] Enzymatic Biotransformations | Enzymatic Biotransformations 128 - 129

[I1BT]
[CS0012] Artificial Intelligence for Biotechnology | Artificial Intelligence 130- 132
for Biotechnology [Al]
[CS0024] Electrobiotechnology | Electrobiotechnology [EBT] 133-134
[CS0025] Advanced Analytics for Biotechnology | Advanced Analytics 135-136
for Biotechnology [AdInstAna]
[CS0100] Microbial and Plant Biotechnology | Microbial and Plant 137 - 139
Biotechnology [MPBioTech]
[CS0104] Biogenic Polymers | Biogenic Polymers [Bioplar] 140 - 141
[CS0108] Catalysis | Catalysis 142 - 143
[CS0109] Sustainable Energy Materials | Sustainable Energy Materials 144 - 147
[SEM]
[CS0149] Renewable Resources in Medicine | Renewable Resources in 148 - 149
Medicine
[CS0156] Material Application for Renewable Resources | Material 150 - 151
Application for Renewable Resources
[CS0181] Advanced Electrochemistry | Advanced Electrochemistry 152 - 154
[CS0219] Protein-based Materials for Technology | Protein-based 155 - 156
Materials for Technology
[CS0245] Advanced Electronic Spectroscopy | Advanced Electronic 157 - 158
Spectroscopy
[CS0261] Phytopharmaceuticals and Natural Products | 159 - 160
Phytopharmaceuticals and Natural Products [Phytopharm]
[CS0264] Polymer Processing | Polymer Processing [PolyProc] 161 - 162
[CS0265] Biorefinery | Biorefinery [BioRaff] 163 - 164
[CS0266] Sustainable Chemistry | Sustainable Chemistry 165 - 166
[CS0267] Biological Materials | Biological Materials 167 - 168
[WZ1149] Utilisation of Timber as Material | Werkstoffliche Nutzung von 169 - 170
Holz
[WZ1162] Practical Course Renewable Raw Materials | Praktikum 171 -172
Nachwachsende Rohstoffe
[WZ1164] Advanced Practical Course Chemistry | Chemisches 173 - 174
Praktikum [ChemP]
Research Internship (max. 10 ECTS) | Research Internship (max. 10 175
ECTS)
[CS0294] Research Internship Master 5 ECTS | Research Internship 175 - 177
Master 5 ECTS
[CS0297] Research Internship Master 10 ECTS | Research Internship 178 - 179
Master 10 ECTS
Elective Modules BOKU | Wahimodule der BOKU 180
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[CS0001BOK] Technologies of Wood Processing Lecture | 180 - 181
Technologien der Holzverarbeitung VL

[CS0059BOK] BOKU: Applied Biocatalysis | BOKU: Applied 182 - 183
Biocatalysis

[CS0062BOK] BOKU: Biomaterials | BOKU: Biomaterials 184 - 185
[CS0064BOK] BOKU: Biotechnology for Sustainable Processes 186 - 187

and Environmental Protection | BOKU: Biotechnology for Sustainable
Processes and Environmental Protection

[CS0109BOK] Practical Course Biobased and Biodegradable Plastics 188 - 190

| Praktikum Biobasierte und biologisch abbaubare Kunststoffe

[CS0126BOK] Basics of Wood Science | Holzwissenschaftliche 191-192

Grundlagen [CS0126BOK]

[CS0140BOK] Technology of wood processing (Exercise course) | 193 - 194

Technologien der Holzverarbeitung (Ubung)

[WZ9389BOK] Technology and Properties of Natural Raw Materials | 195 - 197

Naturstofftechnologien und Eigenschaften

[WZ9427BOK] BOKU: Chemicals from Biomass | BOKU: Chemikalien 198 - 199

aus Biomasse

[WZ9431BOK] Biobased and Biodegradable Plastics | Biobasierte und 200 - 201

biologisch abbaubare Kunststoffe

[WZ9483BOK] BOKU: Biomimetics - Technical Solutions from Nature | 202 - 203

BOKU: Bionik - technische Lésungen aus der Natur

[WZ9484BOK] Separation Processes for Renewable Resources | 204 - 205

Verfahrenstechnik fur Nawaros

[WZ9486BOK] Wood and Fibre Quality | Wood and Fibre Quality 206 - 207

[WZ9487BOK] Natural-fibre Raw Materials | Naturfaserrohstoffe 208 - 209

[WZ9488BOK] Chemistry and Technology of Polymers | 210-212

Polymerchemie und Technologie

[WZ9489BOK] Chemistry and Technology of Sustainable Resources | 213 - 214

Chemie und Technologie nachwachsender Rohstoffe

[WZ9490BOK] Processes in Enzyme Technology | Processes in 215 - 216

Enzyme Technology

[WZ9491BOK] Biochemical Technology | Biochemical Technology 217 - 218

[WZ9492BOK] Wood Biotechnology | Holzbiotechnologie 219 - 220

[WZ9494BOK] Microbiology | Mikrobiologie 221 - 222

[WZ9495BOK] Mechanical and Thermal Process Technology I | 223 - 224

Mechanical and Thermal Process Technology Il

[WZ9496BOK] Wood-Industrial Processes: Wood- and Fibre-based 225 - 226

Materials | Wood-Industrial Processes: Wood- and Fibre-based Materials

[WZ9497BOK] Engineered Wood Products | Engineered Wood Products 227 - 228

[WZ9498BOK] Composite | Composite 229 - 230
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[WZ9499BOK] Wood and Fibre Material Performance | 231-232
Charakterisierung von Holz und Faserwerkstoffen

[WZ9500BOK] Wood Cutting, Milling, Moulding | Zerspanungs- und 233 -234
Formgebungstechnik
Renewable Raw Materials for Energetic Use | Energetische Nutzung von 235
Biomasse
Elective Modules TUM | Wahimodule der TUM 235
[CS0003] Production of Renewable Fuels | Production of Renewable 235 -236
Fuels
[CS0058] CFD - Simulation for Energy Systems | CFD - Simulation for 237 - 238
Energy Systems [A-CFD]
[CS0092] Wind Power | Windkraft [Wind ] 239 - 240
[CS0105] Modelling and Optimization of Energy Systems | Modelling 241 - 242
and Optimization of Energy Systems [MOES]
[CS0132] Energy Process Engineering | Energy Process Engineering 243 - 244
[EPE]
[CS0133] Mechanical Process Engineering | Mechanical Process 245 - 246
Engineering [MVT]
[CS0134] Conceptual Process Design | Conceptual Process Design 247 - 248
[CS0136] Energetic Use of Biomass and Residuals | Energetic Use of 249 - 250
Biomass and Residuals [EBR]
[CS0139] Flowsheet balancing and simulation | Flowsheet balancing 251 - 252
and simulation [ABS]
[CS0142] Detail Process Engineering | Detail Process Engineering 253 - 254
[DPP]
[CS0143] Hydropower | Wasserkraft [HyPo] 255 - 256
[CS0147] Energy Efficient Buildings | Energy Efficient Buildings [EEB] 257 - 258
[CS0148] Measurement, Testing, Modeling | Measurement, Testing, 259 - 260
Modeling
[CS0164] Basics of Numerical Methods and Simulation | Basics of 261 - 262
Numerical Methods and Simulation [NumS]
[CS0228] Technology and Management of Renewable Energies in a 263 - 265

Global Context | Technology and Management of Renewable Energies in
a Global Context [REAE]

[CS0255] Current Topics in Machine Learning and Bioinformatics | 266 - 267
Current Topics in Machine Learning and Bioinformatics [CTMLBI]

[CS0263] Geothermal Energy Systems | Geothermal Energy Systems 268 - 270
[GeoE]

[WZ1218] Applied Engineer Mathematics | Angewandte 271 -272
Ingenieursmathematik und Software [AEM]

[WZ1240] Advanced Simulation Topics | Fortgeschrittene 273 - 274

Simulationsthemen
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[WZ1664] Energy Storage | Energy Storage 275-276

Energy and Economics | Energy and Economics 277
[CS0260] Energy and Economics | Energy and Economics [EUW] 277 - 278
[WZ1180] Introduction Energy Conversion and Energy Economics | 279 - 280
Einflhrung Energiewandlung und Energiewirtschaft

Research Internship (max. 10 ECTS) | Research Internship (max. 10 281

ECTS)

[CS0294] Research Internship Master 5 ECTS | Research Internship 281 - 283
Master 5 ECTS
[CS0297] Research Internship Master 10 ECTS | Research Internship 284 - 285
Master 10 ECTS

Elective Modules BOKU | Wahimodule der BOKU 286

[CS0002BOK] Energy Water Economy and Electricity Market | 286 - 287

Energiewasserwirtschaft und Strommarkt

[CS0060BOK] BOKU: Automation of Bioprocesses | BOKU: 288 - 289

Automation of Bioprocesses

[CS0089BOK] Seminar in Energy and Process Engineering | Seminar 290 - 291

in Energy and Process Engineering

[WZ9382BOK] Biogenic Solid and Liquid Fuels | Brenn- und Kraftstoffe 292 - 293

[WZ9388BOK] Biogas Technology | Biogastechnologie 294 - 295

[WZ9423BOK] Energy Economics | Energiewirtschaft 296 - 297

[WZ9513BOK] Energy Engineering | Energy Engineering 298 - 299

[WZ9514BOK] Electrical Power Engineering | Elektrische 300 - 301

Energietechnik

[WZ9516BOK] Renewable Energy Resources | Renewable Energy 302 - 303

Resources

[WZ9517BOK] Applied Measurement and Control Systems | Applied 304 - 305

Measurement and Control Systems

[WZ9518BOK] Practical Course in Energy Engineering | Practical 306 - 307

Course in Energy Engineering

[WZ9519BOK] | Energieraumplanung 308 - 309

[WZ9520BOK] Future energy supply in dependence of resource 310 - 311

availability | Zukinftige Energieversorgung in Abhangigkeit der
Ressourcenverfligbarkeit

[WZ9523BOK] Seminar on Energy Economics | Energiewirtschaftliches 312 - 313
Seminar
Environment and Ecology | Umwelt und Okologie 314
[CLA11317] Interdisciplinary Lecture Series Environment: Politics and 314 - 315
Society | Ringvorlesung Umwelt: Politik und Gesellschaft
[CLA31900] Lecture Series Environment - TUM | Vortragsreihe Umwelt - 316 - 317
TUM
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[CS0015BOK] BOKU: Gender, Food Systems and Natural Resources | 318 - 320
BOKU: Gender, Food Systems and Natural Resources

[CS0077BOK] Global Change and Pest Management | Global Change 321 - 322
and Pest Management
[CS0101BOK] Plant and Environment Technology | Plant and 323 - 324
Environment Technology
[CS0157BOK] Integrated Landscape Management and Nature 325 - 326
Conservation | Integrale Landnutzung, Habitatmanagement & Naturschutz
[WZ9417BOK] Ecology | Okologie 327 - 328
[WZ9419BOK] Crop Production Systems in Organic Agriculture | Crop 329 - 330
Production Systems in Organic Agriculture
[WZ9426BOK] Environmental Law | Umweltrecht 331-332
[WZ9475BOK] Waste Technology | Entsorgungstechnik 333 - 334
[WZ9476BOK] Plant and Environment Technology | Umwelttechnik in der 335 -336
Holzindustrie
[WZ9478BOK] Water Quality Assessment | Qualitatsbeurteilung von 337 - 338
Wasser und Abwasser
[WZ9481BOK] Global Change Ecology | Globaler Wandel und 339 - 340
Okosysteme
[WZ9482BOK] Seminar in Global Change and Ecosystems | Seminar in 341 - 342
Global Change and Ecosystems
Economics of Renewable Resources | Okonomie nachwachsender 343
Rohstoffe
Elective Modules TUM | Wahimodule der TUM 343
[CS0096] Advanced Empirical Research Methods | Advanced Empirical 343 - 344
Research Methods
[CS0098] Operations Research | Operations Research 345 - 346
[CS0102] Introduction to Game Theory | Introduction to Game Theory 347 - 348
[IGT]
[CS0111] Advanced Development Economics | Advanced Development 349 - 350
Economics
[CS0113] Innovation in Bioeconomy | Innovation in Bioeconomy 351 - 352
[CS0114] International Trade | International Trade 353 - 354
[CS0118] Environmental Accounting in Economics and Sustainability 355 - 356
Sciences | Environmental Accounting in Economics and Sustainability
Sciences
[CS0119] Behavioral Public Economics | Behavioral Public Economics 357 - 358
[CS0121] Sustainable Production | Sustainable Production [SP] 359 - 361
[CS0122] Personnel and Organizational Economics | Personnel and 362 - 363
Organizational Economics
[CS0123] Advanced Seminar in Behavioral Economics | Advanced 364 - 365

Seminar in Behavioral Economics
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[CS0125] Plant and Technology Management | Plant and Technology 366 - 368

Management [PTM]

[CS0126] Advanced Seminar in Circular Economy and Sustainability 369 - 370
Management | Advanced Seminar in Circular Economy and Sustainability

Management [ASCESM]

[CS0128] Corporate Sustainability Management | Corporate 371-372
Sustainability Management [CSM]

[CS0170] Advanced Modelling and Optimization | Advanced Modelling 373-374
and Optimization

[CS0177] Discrete Event Simulation | Discrete Event Simulation 375-377
[CS0227] LCA Case Studies | LCA Case Studies [LCA CS] 378 - 381
[CS0228] Technology and Management of Renewable Energies in a 382 -384

Global Context | Technology and Management of Renewable Energies in
a Global Context [REAE]

[CS0259] Communication and Presentation | Kommunikation und 385 - 386
Prasentation
[CS0275] Economic Valuation of Consumer and Environmental (non- 387 - 389

market) Goods | Economic Valuation of Consumer and Environmental
(non-market) Goods

[CS0305] Research Excursion Master | Research Excursion Master 390 - 392
[WZ1100] Advanced Environmental and Resource Economics | 393 - 394
Advanced Environmental and Resource Economics
[WZ1103] Introduction to Economics of Renewable Resources | 395 - 397
Einfihrung in die Okonomie Nachwachsender Rohstoffe
[WZ1138] Investment, Financing, Money and Capital Markets | 398 - 400
Investition, Finanzierung und Kapitalmarkte

Elective Modules BOKU | Wahimodule der BOKU 401
[CS0034BOK] BOKU: Computer Simulation in Energy and Resource 401 - 402
Economics | BOKU: Computer Simulation in Energy and Resource
Economics
[CS0035BOK] Entrepreneurship and innovation (incl. patent 403 - 404
licensing) | Entrepreneurship und Innovation (inkl. Patentwesen)
[CS0078BOK] Innovation Processes in the Forest-based Bioeconomy 405 - 406
| Innovation Processes in the Forest-based Bioeconomy
[CS0116BOK] Game Theory in Environmental and Natural Resource 407 - 408

Management | Game Theory in Environmental and Natural Resource
Management [CS0116BOK]

[WZ9383BOK] to be provided | Beschaffung 409 - 410
[WZ9385BOK] Survey Research in the Social Sciences | Wirtschafts- 411 -412
und sozialwissenschaftliche Umfrageforschung

[WZ9435BOK] Resource and Environmental Economics | Resource 413 - 414

and Environmental Economics
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[WZ9457BOK] Modeling of Techno-economical Processes | 415 - 416
Modellierung technodkonomischer Prozesse

[WZ9472BOK] | Qualitative Methoden in den Wirtschafts- und 417 - 418
Sozialwissenschaften
[WZ9477BOK] | Unternehmensfihrung | 419 - 420
[WZ9485BOK] Logistic Systems | Unternehmensnetzwerke (Logistik) 421 -422
[WZ9493BOK] Economic of Sustainable Land Use under Global 423 - 424
Change | Okonomik Nachhaltiger Landnutzung im Globalen Wandel
[WZ9521BOK] Environmental Economics at Company Level | 425 - 426
Betriebliche Umweltékonomie
[WZ9522BOK] Farm Business Management | | Landwirtschaftliche 427 - 428
Betriebswirtschaftslehre |
[WZ9524BOK] Market Research and Market Analysis | Marktforschung 429 - 430
und Marktanalyse
[WZ9526BOK] Logistics in forestry and timber industry | Logistik in 431 -432
der Forst- und Holzwirtschaft
General Education Modules | Allgemeinbildende Wahimodule 433
General Education Modules TUM | Aligemeinbildende Module der TUM 433
[AR30317] Lecture Series TUM.wood | Ringvorlesung TUM.wood 433 - 435
[TUM.wood]
[CLA10626] Communicating Science | Wissenschaft in der Offentlichkeit 436 - 437
[CS0012] Artificial Intelligence for Biotechnology | Artificial Intelligence 438 - 440
for Biotechnology [Al]
[CS0058] CFD - Simulation for Energy Systems | CFD - Simulation for 441 - 442
Energy Systems [A-CFD]
[CS0139] Flowsheet balancing and simulation | Flowsheet balancing and 443 - 444
simulation [ABS]
[CS0258] Nawaro in Communication and Didactics | Nawaro in 445 - 446
Kommunikation und Didaktik
[CS0298] Applied Ethics for Renewable Resources | Applied Ethics for 447 - 448
Renewable Resources
[MW2168] Particulare Nanotechnology | Partikulare Nanotechnologie 449 - 450
[PaNano]
[SZ1102] EuroTeQ Intercultural Workshop — Intercultural competencies 451 - 452

for working in multicultural teams | EuroTeQ Intercultural Workshop —
Intercultural competencies for working in multicultural teams

[WZ1664] Energy Storage | Energy Storage 453 - 454
General Education Modules BOKU | Aligemeinbildende Module der BOKU 455
[WZ9343BOK] Plant and Environment | Plant and Environment 455 - 456
[CS0002BOK] Energy Water Economy and Electricity Market | 457 - 458

Energiewasserwirtschaft und Strommarkt
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[CS0006BOK] Basics of Commodity Future Markets | Grundlagen von 459 - 460
Warenterminmarkten

[CS0015BOK] BOKU: Gender, Food Systems and Natural Resources | 461 - 463
BOKU: Gender, Food Systems and Natural Resources

[CS0019BOK] BOKU: Forest Soil Biology | BOKU: Forest Soil Biology 464 - 465
[CS0027BOK] BOKU: Resource Efficiency and Bioeconomy of Bio- 466 - 467

based Materials | BOKU: Resource Efficiency and Bioeconomy of Bio-
based Materials

[CS0034BOK] BOKU: Computer Simulation in Energy and Resource 468 - 469
Economics | BOKU: Computer Simulation in Energy and Resource

Economics

[CS0040BOK] Enterprise Networks (Logistics) L & S | 470 - 471
Unternehmensnetzwerke (Logistik) VL & S

[CS0041BOK] A first Course in CAD | CAD Kurs 472 - 473
[CS0048BOK] Future Energy Supply Depending on Resource 474 - 475

Availability | Zukiinftige Energieversorgung in Abhangigkeit der
Ressourcenverflgbarkeit

[CS0049BOK] Communication, Information and Participation | 476 - 477
Kommunikation, Information und Partizipation

[CS0050BOK] Soil Microbiology | Bodenmikrobiologie 478 - 479
[CS0051BOK] Ecology of Roots & Mycorrhiza | | Okologie von Wurzeln & 480 - 481
Mykorrhiza |

[CS0052BOK] Geothermal Energy - Geological Fundamentals and 482 - 483
Applications | Geothermal Energy - Geological Fundamentals and

Applications

[CS0053BOK] Selected Lectures in International Agricultural 484 - 485
Economics | Selected Lectures in International Agricultural Economics

[CS0053BOK]

[CS0054BOK] Seminar National and International Food Safty Autorities 486 - 487
| Seminar National and International Food Safty Autorities

[CS0055BOK] Lecture and Seminar Open Innovation Strategies | 488 - 489
Lecture and Seminar Open Innovation Strategies

[CS0056BOK] Lecture and Exercise Intercultural Communication | 490 - 491
Lecture and Exercise Intercultural Communication

[CS0057BOK] Lecture and Exercise Organisational Behaviour and 492 - 493

Gender Issues | Lecture and Exercise Organisational Behaviour and
Gender Issues

[CS0060BOK] BOKU: Automation of Bioprocesses | BOKU: Automation 494 - 495
of Bioprocesses
[CS0061BOK] BOKU: Planning and Assessment of Waste Management 496 - 497
Systems | BOKU: Planning and Assessment of Waste Management
Systems
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[CS0063BOK] BOKU: Crop Production | BOKU: Crop Production 498 - 499
[CS0064BOK] BOKU: Biotechnology for Sustainable Processes 500 - 501
and Environmental Protection | BOKU: Biotechnology for Sustainable

Processes and Environmental Protection

[CS0065BOK] Technical Geometry and Computer-Aided Drawing (CAD) 502 - 503
| Technische Geometrie und Computergestitztes Zeichnen (CAD)

[CS0066BOK] Digital Image Processing | Digital Image Processing 504 - 505
[CS0067BOK] An Introduction Into Scientific Working | An Introduction 506 - 507
Into Scientific Working

[CS0068BOK] Citizen Science Seminar | Citizen Science Seminar 508 - 509
[CS0069BOK] Development Research and Practice | Development 510 - 511
Research and Practice

[CS0070BOK] Energieholzbereitstellungssysteme | 512 - 513
Energieholzbereitstellungssysteme

[CS0071BOK] Environmental Bioprocess Engineering | Environmental 514 - 515
Bioprocess Engineering

[CS0072BOK] Facilitating Change for Sustainable Development | 516 - 517
Facilitating Change for Sustainable Development

[CS0073BOK] First Steps with R | First Steps with R 518 - 519
[CS0074BOK] Frontiers in Social Ecology and Sustainability 520 - 521
Transformations | Frontiers in Social Ecology and Sustainability

Transformations

[CS0075BOK] Geographic Information Systems (GIS) in Education 522 - 523

for Sustainable Development | Geographic Information Systems (GIS) in
Education for Sustainable Development

[CS0076BOK] Geometry for Engineers and Computer Aided Design | 524 - 525
Geometry for Engineers and Computer Aided Design
[CS0077BOK] Global Change and Pest Management | Global Change 526 - 527
and Pest Management
[CS0078BOK] Innovation Processes in the Forest-based Bioeconomy | 528 - 529
Innovation Processes in the Forest-based Bioeconomy
[CS0079BOK] Introduction in Hydraulics, Water and Waste 530 - 531
Management | Introduction in Hydraulics, Water and Waste Management
[CS0080BOK] Mechanisms of Cell Regulation in Biotechnology 532 -533
Practical | Mechanisms of Cell Regulation in Biotechnology Practical
[CS0081BOK] Meteorologie | Meteorologie 534 - 535
[CS0082BOK] Microbial Ecology and Geomicrobiology | Microbial 536 - 537
Ecology and Geomicrobiology
[CS0083BOK] Natur- und Landschaftsnutzung | Natur- und 538 - 539
Landschaftsnutzung
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[CS0084BOK] Negotiating Change: Simulating an International 540 - 541
Conference for Sustainable Development | Negotiating Change:
Simulating an International Conference for Sustainable Development

[CS0085BOK] On Site Solutions for Water Supply and Sanitation | On 542 - 543
Site Solutions for Water Supply and Sanitation

[CS0086BOK] Physiology of Crop Nutrition | Physiology of Crop Nutrition 544 - 545
[CS0087BOK] Ressourcennutzung und Ressourcenmarkte | 546 - 547
Ressourcennutzung und Ressourcenmarkte

[CS0088BOK] Ringvorlesung Forstwirtschaft | Ringvorlesung 548 - 549
Forstwirtschaft

[CS0089BOK] Seminar in Energy and Process Engineering | Seminar in 550 - 551
Energy and Process Engineering

[CS0090BOK] Soil Physics and Chemistry | Soil Physics and Chemistry 552 - 553
[CS0091BOK] Statistics with R | Statistics with R 554 - 555
[CS0092BOK] Wasserrecht | Wasserrecht 556 - 557
[CS0093BOK] Project Citizen Science | Project Citizen Science 558 - 559
[CS0094BOK] Hygiene | Hygiene 560 - 561
[CS0095BOK] Food Toxicology | Food Toxicology 562 - 563
[CS0096BOK] Food Biotechnology | Food Biotechnology 564 - 565
[CS0097BOK] Scientific Computing | Scientific Computing 566 - 567
[CS0098BOK] Mathematics for Engineers | Mathematics for Engineers 568 - 569
[CS0099BOK] Programming with Python | Programming with Python 570 - 571
[CS0100BOK] Field Crops | Ackerbauliche Nutzpflanzenkunde 572 - 573
[CS0102BOK] Geotechnics | Geotechnics 574 - 575
[CS0103BOK] Agricultural Production and Policy Impact Modelling | 576 - 577
Agricultural Production and Policy Impact Modelling

[CS0104BOK] Fish Farming and Aquaculture | Fish Farming and 578 - 579
Aquaculture

[CS0106BOK] Advanced Methods in Remote Sensing: Machine 580 - 581

Learning and Cloud Computing | Advanced Methods in Remote Sensing:
Machine Learning and Cloud Computing [CS0106BOK]

[CS0107BOK] Environmental Biotechnology Seminar | Seminar in 582 - 583
Environmental Biotechnology [CS0107BOK]

[CS0108BOK] Development Cooperation in the Water Sector | 584 - 586
Development Cooperation in the Water Sector [CS0108BOK]

[CS0110BOK] Harvesting Systems for Mountainous Regions | 587 - 588
Harvesting Systems for Mountainous Regions [CS0110BOK]

[CS0111BOK] Human Impacts in Riverine Landscapes | Human Impacts 589 - 590
in Riverine Landscapes [CS0111BOK]

[CS0112BOK] Lecture Series in Soil, Water and Atmosphere | Lecture 591 - 592

Series in Soil, Water and Atmosphere [CS0112BOK]
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[CS0113BOK] Molecular Evolution and Phylogenetics | Molecular 593 - 594
Evolution and Phylogenetics [CS0113BOK]

[CS0114BOK] Post-harvest Technology | Post-harvest Technology 595 - 596
[CS0114BOK]

[CS0115BOK] Organisational Behaviour | Organisational Behaviour 597 - 598
[CS0115BOK]

[CS0117BOK] Adhesive Technology | Adhesive Technology [CS0117BOK] 599 - 600
[CS0118BOK] Protein Chemistry and Protein Engineering | Protein 601 - 603
Chemistry and Protein Engineering [CS0118BOK]

[CS0119BOK] Energy Technology Fundamentals | Grundlagen der 604 - 605
Energietechnik [CS0119BOK]

[CS0120BOK] Laboratory Diagnosis | Labordiagnostik [CS0120BOK] 606 - 607
[CS0121BOK] Microbiology - Practical Course | Mikrobiologie - Ubungen 608 - 609
[CS0121BOK]

[CS0122BOK] Practical Course in Process Engineering | 610 - 611
Verfahrenstechnisches Praktikum [CS0122BOK]

[CS0123BOK] Socio-cultural Aspects of the Development of Rural 612 - 613
Areas | Sozio-kulturelle Aspekte der Regionalentwicklung [CS0123BOK]

[CS0127BOK] Campus of Change - Sustainable Society in Times of 614 - 615

Climate Crisis | Campus of Change - Zukunftsfahige Gesellschaft in Zeiten
der Klimakrise [CS0127BOK]

[CS0128BOK] Authenticity of Foods | Authentizitat von Lebensmitteln 616 - 617
[CS0128BOK]

[CS0129BOK] Agricultural Journalism | Agrarpublizistik [CS0129BOK] 618 - 619
[CS0130BOK] Wood Materials Modification | Wood Materials Modification 620 - 621
[CS0130BOK]

[CS0131BOK] Biodiversity and Ecology of Selected Animal Groups | 622 - 623
Biodiversitat und Okologie ausgewahlter Tiergruppen [CS0131BOK]

[CS0132BOK] International Agriculture | Internationale Landwirtschaft 624 - 625
[CS0132BOK]

[CS0133BOK] Local Knowledge and Ethnobiology in Organic Farming 626 - 627

- Introduction | Local Knowledge and Ethnobiology in Organic Farming -
Introduction [CS0133BOK]

[CS0134BOK] Research Reports of Waste Management | 628 - 629
Forschungsberichte zur Abfallwirtschaft [CS0134BOK]
[CS0149BOK] BOKU music | BOKU Musik 630 - 631
[CS0157BOK] Integrated Landscape Management and Nature 632 - 633
Conservation | Integrale Landnutzung, Habitatmanagement & Naturschutz
[CS0189BOK] Post-harvest Technology | Post-harvest Technology 634 - 635
[CS0231BOK] Biology of Aging | Biology of Aging 636 - 637
[CS0233BOK] BOKU: Intercultural Competence | BOKU: Intercultural 638 - 640
Competence
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[CS0234BOK] Organic Chemistry | Organische Chemie 641 - 642

[CS0236BOK] Chemistry of Biomaterials; LE | Biomaterialchemie; VO 643 - 644
[CS105BOK] Public Relations - Fundamental Rules and Conception | 645 - 646
Grundregeln und Konzeption der Offentlichkeitsarbeit
[WZ9178BOK] Medicinal and Aromatic Plants | Medicinal and Aromatic 647 - 648
Plants
[WZ9422BOK] Technology Manure Utilisation | Technik der Biomasse und 649 - 650
Wirtschaftsdiingernutzung
[WZ9423BOK] Energy Economics | Energiewirtschaft 651 - 652
[WZ9427BOK] BOKU: Chemicals from Biomass | BOKU: Chemikalien 653 - 654
aus Biomasse
[WZ9428BOK] Technology of Wood Processing | Technologien der 655 - 656
Holzverarbeitung
[WZ9435BOK] Resource and Environmental Economics | Resource and 657 - 658
Environmental Economics
[WZ9452BOK] Spanish Il (A2) | Spanisch Il (A2) 659 - 660
[WZ9453BOK] English | Englisch 661 - 662
[WZ9455BOK] Biorefinery and Products from Renewable Resources | 663 - 664
Bioraffinerie und Produkte aus nachwachsenden Rohstoffen
[WZ9464BOK] Experimental Design | Statistische Versuchsplanung 665 - 666
[WZ9470BOK] BOKU: Research Design | BOKU: Research Design 667 - 668
[WZ9481BOK] Global Change Ecology | Globaler Wandel und 669 - 670
Okosysteme
[WZ9482BOK] Seminar in Global Change and Ecosystems | Seminar in 671-672
Global Change and Ecosystems
[WZ9483BOK] BOKU: Biomimetics - Technical Solutions from Nature | 673 -674
BOKU: Bionik - technische Lésungen aus der Natur
[WZ9488BOK] Chemistry and Technology of Polymers | Polymerchemie 675 -677
und Technologie
[WZ9497BOK] Engineered Wood Products | Engineered Wood Products 678 - 679
[WZ9513BOK] Energy Engineering | Energy Engineering 680 - 681
[WZ9516BOK] Renewable Energy Resources | Renewable Energy 682 - 683
Resources
[WZ9523BOK] Seminar on Energy Economics | Energiewirtschaftliches 684 - 685
Seminar
[WZ9524BOK] Market Research and Market Analysis | Marktforschung 686 - 687
und Marktanalyse
[WZ9526BOK] Logistics in forestry and timber industry | Logistik in der 688 - 689
Forst- und Holzwirtschaft
Master's Thesis | Master's Thesis 690
[WZ1001] Master's Thesis | Master's Thesis 690 - 691
Obligations | Auflagen 692
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Requirement Proof of Proficiency in German | Nachweis 692
Deutschkenntnisse

[SZ0304] German as a Foreign Language A2.2 | Deutsch als 692 - 694
Fremdsprache A2.2

[SZ0321] German as a Foreign Language A1.1 plus A1.2 | Deutsch als 695 - 696
Fremdsprache A1.1 plus A1.2

[SZ0337] German as a Foreign Language A1.1 | Deutsch als 697 - 698
Fremdsprache A1.1

[SZ0338] German as a Foreign Language A1.2 | Deutsch als 699 - 700
Fremdsprache A1.2

[SZ0348] German as a Foreign Language A1.1: Dive into the grammar 701 -702

and apply it in practice | Deutsch als Fremdsprache A1.1: Dive into the

grammar and apply it in practice

[WZ8000] Accredited Requirement Proof of Proficiency in German | 703-704
Anerkennung Nachweis Deutschkenntnisse
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CS0156BOK: Chemistry and Technology of Sustainable Resources | Chemistry and Technology of Sustainable
Resources

Compulsory Modules | Pflichtmodule

Introduction to Renewables Utilization | Einfuhrung in die stoffliche
Nutzung

Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien

Module Description

CS0156BOK: Chemistry and Technology of Sustainable Resources |
Chemistry and Technology of Sustainable Resources

Version of module description: Giiltig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Oral

Repeat Examination:
(Recommended) Prerequisites:
basic chemistry

Content:
Monosaccharides, Oligosaccharides, Cellulose, Cellulose derivatives, Starch

Lignin: Basic building blocks, Biosynthesis, Analytical methods for Lignin characterization,
Basic concepts of reactivity (carbohydrates and lignin)
Pulping, Bleaching: General Overview, History of paper making

Chlorine based bleaching, Oxygen based bleaching, bleaching technologies and
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CS0156BOK: Chemistry and Technology of Sustainable Resources | Chemistry and Technology of Sustainable
Resources

basic reactions of wood components,
alternative bleaching methods (LMS, POM, PAA).

Fiber production: Viscose and Tencel process - basic chemical reactions and technological
principles, side reactions.

Cellulose Derivatives: cellulose acetate, carboxymethyl cellulose, methyl cellulose - preparation
and application

Aging and Degradation: Basic reactions of cellulose degradation, mass-deacidification methods

Intended Learning Outcomes:
Chemistry and basic technology of sustainable resources, mainly based on wood components are
covered.

Teaching and Learning Methods:
multimedia-supported
lectures are via ZOOM online

Media:

Reading List:

Ek et al. (Eds). Pulp and Paper Chemistry and Technology Vol. 1-4, De Gryuter
Fengel and Wegener "Wood",

Klemm et al., Cellulose and cellulose derivatives"

H. Sixta, Handbook of Pulp

Holik, Handbook of Paper and Board

J. Lehmann, Kohlenhydrate

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0189BOK: Post-harvest Technology | Post-harvest Technology

Module Description

CS0189BOK: Post-harvest Technology | Post-harvest Technology

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Written

Due to the corona situation, the exam takes place as an online exam. The mark results from

the evaluation of the written exam. The mark of the lecture will be derived from the reached
percentage of the points as followed. 90 — 100 % =178-89 % =266 —-77 % =355-65% =40
— 54 % = 5 (failed) Duration of the written examination = 60min. The examiner reserves the right to
make oral inquiries about the subject of the examination within the four-week assessment period.
For the written exam you can bring calculator, ruler, and the formulary supplied on the bokulearn
plattform.The use of any other tools and documents during the online exam is not permitted - this
also applies to files on your computer! Please only do the online test using a PC! A working web-
camera and a working microphone are required to participate!

Repeat Examination:

(Recommended) Prerequisites:

Content:

Importance of post-harvest technology for the food chain

Biological and physical principles of post harvest technology

Selected post harvest technologies in agriculture:

Treatment of seed (drying, cleaning, sieving,?)

Alternative methods of seed treatments (warm-humid, microwave, high frequency energy)
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CS0189BOK: Post-harvest Technology | Post-harvest Technology

Drying technology (principles and application; Ddying of agricultural products)
Crop conservation with silage making (principles and processes)

Storage of crops (potato, fruit, vegetable,?); Principles and applications
Special post-harvest technologies in horticulture and viticulture

Intended Learning Outcomes:
Understanding of biological and physical properties of harvested crops and their comprehension

Qualification for systematic analyses of post harvest technology
Qualification for planning of post harvest technology

Evaluation of post-harvest technologies on engineering fundamentals as well as ecological and
economic aspects.

Teaching and Learning Methods:

interactive lecture

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9428BOK: Technology of Wood Processing | Technologien der Holzverarbeitung

Module Description

WZ9428BOK: Technology of Wood Processing | Technologien der
Holzverarbeitung

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

1

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written
oral examination

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Characterization of the raw material Wood (grading etc.) and principles of converting the raw
material wood into a material and wood-base products. Principles of slicing, sawing, milling,
chipping etc. drying and glueing.

Intended Learning Outcomes:

Understanding of the relationship of wood as a raw material and the wood-based materials and
products along the process chain wood and the approbiate technologies. Knowlegde of the most
common wood based materials, their properties and potential applications incl. relevant Standards.

Teaching and Learning Methods:
Vorlesung interaktiv mit Studierenden

Media:
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WZ9428BOK: Technology of Wood Processing | Technologien der Holzverarbeitung

Reading List:
Wagenflhr, A., Scholz, F., Taschenbuch der Holztechnik. Fachbuchverlag Leipzig, Leipzig 2005
Fellner, J., Teischinger, A., Zschokke, W.: Holzsprektrum. proHolz Austria, Wien 2007

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (1 ECTS)

Technologien der Holzverarbeitung (LV-Nr. 891330)

1 SWS

Alfred Teischinger

For further information in this module, please click campus.tum.de or here.
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CS0101: Renewables Utilization | Renewables Utilization

Compulsory Modules TUM | Pflichtmodule der TUM

Module Description

CS0101: Renewables Utilization | Renewables Utilization

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment takes a written examination (90 minutes), with students to unterstand and to apply
structure, transformation and use of different renewable resources. Students are required to
answer questions using individual formulations and outline structures and reactions. In addition,
sample calculations are to be worked out.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basic lectures in chemistry; Basics on renewables utilization

Content:

Various types of ingredients of renewable raw materials: sugars, polysaccharides, fats and oils,
amino acids, proteins, terpenes, aromatics. The following topics will be dealt with in more detail:
structure, composition, occurrence, properties, analysis and type of added value or use in various
examples.

Intended Learning Outcomes:

After completion of the modules, students understand the chemical composition of renewable
resources as well as their production and application. Using this knowledge students are able to
explain the respective advantages and disadvantages as well as analyze the underlying physical,
chemical and biotechnological principles of their conversion into valuable products.

Teaching and Learning Methods:
Lecture and accompanying tutorial including individual work on specific examples.
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CS0101: Renewables Utilization | Renewables Utilization

Media:
Presentation, script, examples and solutions

Reading List:

Responsible for Module:

Ruhmann, Broder; Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:
Renewables Utilization (Exercise) (Ubung, 2 SWS)

Ruhmann B

Renewables Utilization (Lecture) (Vorlesung, 2 SWS)
Sieber V [L], RUhmann B, Sieber V

For further information in this module, please click campus.tum.de or here.
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CS0156: Material Application for Renewable Resources | Material Application for Renewable Resources

Module Description

CS0156: Material Application for Renewable Resources | Material
Application for Renewable Resources

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

During the seminar, students independently work on a selected topic from the field of biobased
materials and give an oral presentation with PowerPoint-handout (min. 10 slides). Group work is
compulsory (3 — 5 persons). The students will implement their own online survey and present the
findings in the context of the relevant literature in the presentation (each student has to present 5
minutes). The oral presentation shall be assessed according to content of the PowerPoint-handout
and rhetoric aspects. The PowerPoint-handout summarizes the relevant literature, data, and key
findings. Weighting: PowerPoint-handout 1, oral presentation 1.

The seminar work is not part of the written exam. However, midterm bonus points can be achieved
which will have an effect on the individual final grade (-0,3).

Assessment requires a written examination (90 minutes). Students demonstrate their knowledge
of physico-chemical properties and possible applications of biobased materials, as well as their
environmental impact. Students are able to develop options for chemical synthesis and production
processes of biobased plastics. No further tools are allowed in the examination.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Successful participation in "Basics in chemistry " and “Biogenic Polymers”, as well as knowledge
of materials and chemical compounds, or comparable knowledge of chemistry and physics.

Content:

Lectures give an overview the applications for biogenic resources in materials industry. Starting
with the chemical composition and physic-chemical properties of the raw materials, the module
introduces students to production and processing of biodegradable and non-biodegradable
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bioplastics, as well as of natural fibore composites. It also covers material properties, relevant fields
of application, their environmental impact, as well as current market trends.

In the seminar, students independently work on research papers and based on that, give a
presentation to fellow students.

Intended Learning Outcomes:

After successful participation, students are able to assess opportunities and barriers for the
application of biobased plastics, as well as their environmental impact compared to conventional
plastics. Above all, they are competent to select suitable feedstocks, classes and types of
materials, as well as processes to meet the technical requirements of a specific target product,
having lower environmental impact at the same time.

Teaching and Learning Methods:

Lecture (talks using PowerPoint slide media, books and additional written material), seminar
(independent work on a selected topic with subsequent presentation, peer instruction and
constructive feedback).

Media:
Presentations, slide notes

Reading List:

Endres, H.J., Seibert-Raths, A., Technische Biopolymere, Carl Hanser Verlag, Minchen, 2009
Pickering, K. L. (Hrsg.): Properties and performance of natural-fibre composites, CRC Press, Boca
Raton 2008

Lewin, M.(Hrsg.): Handbook of Fibre Chemistry, Marcel Dekker, New York, 1998

Responsible for Module:
Fink, Bettina; Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9423BOK: Energy Economics | Energiewirtschaft

Introduction Energy Conversion and Energy Economics | Einfuhrung
Energiewandlung & Energiewirtschaft

Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien

Module Description

WZ9423BOK: Energy Economics | Energiewirtschaft

Version of module description: Giiltig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Written

Repeat Examination:

(Recommended) Prerequisites:

Content:

Overview about the energy ecenomy. General points of view for the treatment of problems of
energy economics. General introduction in circle processes for the production of electric energy,
power plants for production of heat and electric energy, combustion of fossil and renewable fuels,
technology of combustion and vessels, emissions by combustion.

Energy use in industry. Efficient energy conversion and utilization. Optimization of heating and
cooling processes. Problems of optimisation in the energy economy. Calculation of costs in the
energy-technology. Energy controlling in industry and trade.

Intended Learning Outcomes:
Basic knowledge about facts and contexts in the energy economy should be arranged.
Furthermore an introduction is given in methods, that are absolutely necessary to the judgment
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WZ9423BOK: Energy Economics | Energiewirtschaft

of processes of energy economy. In the course some procedures are expounded to estimate the

economic conditions of processes in energy technology.

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9454BOK: Energy Economics and Politics | Energiewirtschaftspolitik

Module Description

WZ9454BOK: Energy Economics and Politics | Energiewirtschaftspolitik

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The assessment consists of three parts. Students have to pass a test, write a seminar paper
and review and present the paper of a fellow student. To allow for a trouble free review by
other students, a draft version of the seminar paper has to be handed in on a certain deadline
announced during the lecture.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Natural and technical basics of energy economics

Energy demand and supply

Energy markets (oil, gas, electricity)

External cost of energy production and the role of renewable energies

Energy policy instruments with special focus on environmental policies (e.g. Pigou tax, emission
trading)

Intended Learning Outcomes:

Rising population numbers and increasing living standards boost the worldwide energy demand.
Energy producers face the challenge to increase their energy supply and simultaneously reduce
negative environmental impacts of energy production. Participants gain a basic understanding
of energy demand and supply and of the particularities of energy markets. They will also learn to
assess the effects of energy policies on energy markets.
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Teaching and Learning Methods:
The first units are dedicated to an introduction to energy economics. In the second part students
present the seminar papers of fellow students.

Media:

Reading List:
Erdmann, G., Zweifel, P. (2007) Energiedkonomik - Theorie und Anwendungen, Berlin Heidelberg:
Springer

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Seminar (3 ECTS)

Energiewirtschaftspolitik (LV-Nr. 731322)

2 SWS

Johannes Schmidt

For further information in this module, please click campus.tum.de or here.
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WZ9455BOK: Biorefinery and Products from Renewable Resources | Bioraffinerie und Produkte aus nachwachsenden
Rohstoffen

Module Description

WZ9455BOK: Biorefinery and Products from Renewable Resources |
Bioraffinerie und Produkte aus nachwachsenden Rohstoffen

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Biorefinery is a concept towards processing biomass to a variety of products. These products may
range from materials, base and fine chemicals, to energy such as gasoline, electrical power or
heat. In this lecture the broad range of utilizations of renewable resources are demonstrated, also
to introduce main focul points of the german-taught master study "Material and energetic use of
renewable resources (NAWARO)" (H 066 471).

Intended Learning Outcomes:

Knowledge on major renewable ressources, including oils, fats, proteins, and carbohydrates.
Knowledge on major areas taught in the master study "Material and energetic use of renewable
resources (NAWARO)" (H 066 471). Be able to report on different material and energetic uses
derived from renewable resources. Ability to give definitions and delineations around "renewable
resources".

Teaching and Learning Methods:

class lecture

Introductory lectures by persons who are also engaged with the "Material and energetic use of
renewable resources" (NAWARO)" study
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Bioraffinerie und Produkte aus nachwachsenden Rohstoffen (LV-Nr. 970308)
1 SWS

Rupert Wimmer, Alexander Bauer, Sabine Baumgartner, Stefan Béhmdorfer, Andreas Gronauer,
Georg Gubitz, Miriam Lettner, Markus Neureiter, Christoph Pfeifer, Tobias Préll

For further information in this module, please click campus.tum.de or here.
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CS0260: Energy and Economics | Energy and Economics [EUW]

Compulsory Modules TUM | Pflichtmodule der TUM

Module Description

CS0260: Energy and Economics | Energy and Economics [EUW]

Version of module description: Gultig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination will take the form of a written test (60 minutes). The students prove that they
can understand and answer questions and the connections between the energy conversion, the
conversion of renewable raw materials, the energy supply in general and the current energy-
political and economic situation. Group work can be included and be part of the exam.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Prior participation and passing of the fundamentals of Thermodynamics module is required for
participation in the Energy and Economics module.

Content:

The module deals with the basics of energy sources, climate change and the technology of the
heat, electricity and fuel market and the use of renewable raw materials, including an introduction
to simple technical systems and current topics on the energy industry. It also deals with electricity
trading, CO2 trading and the current situation of various energy technologies.

In exercises small examples are calculated to the economy (production costs of heat and power of
plants (e.g. combined heat and power plants).

Intended Learning Outcomes:

By participating in the module, students will be able to understand the energy sources and simple
principles of energy conversion into heat and electricity. They can perform simple economic
assessments of energy systems and understand related market mechanisms of the electricity and
heat market.
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Teaching and Learning Methods:
The module consists of a lecture with exercises. The contents of the lecture are conveyed in the
lecture and through presentations.

Media:
Presentations, exercise

Reading List:

Kaltschmitt, M.; Hartmann, H.; Hofbauer, H.: Energie aus Biomasse, 2. Auflage, Springer, ISBN
978-3-540-85094-6, 2009

Karl, J.: Dezentrale Energiesysteme, Oldenbourg, ISBN 3-486-27505-4, 2004/

Responsible for Module:
Gaderer, Matthias; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1664: Energy Storage | Energy Storage

Module Description

WZ1664: Energy Storage | Energy Storage

Version of module description: Gultig ab winterterm 2021/22

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination is a 90-minute written final exam. Students prove in exercices their ability

to perform the laying-up of energy storage systems and to calculate their specifications and
properties. Furthermore the general understanding of different storage technologies and their
specific characteristics is tested. The only aid allowed is a handheld calculator.

A term paper is a requirement for the final exam but is not part of the final grade.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Technical Thermodynamic, basic but profound knowledge in physics

Content:

The course energy storage gives an overview of established storage systems as well as those
being under way. The setup and operation mode of different kinds of energy storage (thermal,
mechanical, chemical, electrical and eletrochemical) as well as their application and integration is
presented. The status quo of technology and the potential for improvement is depicted.

Intended Learning Outcomes:

The course enables the students to fully understand the complex structures involved in
energy storage. They know about different storage types and concepts for heat and electricity.
Characterisation on the basis of technical and economic figures is possible.

Teaching and Learning Methods:
The module consists of a lecture course with integrated practical elements. The lecture's content
are mediated by the instructor's presentation and exercise examples. By solving given tasks at
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home and if necessary students presentations the acquired knowledge is consodiated. The writing
of the term paper is also a means of consolidation.

Media:
Powerpoint, whiteboard, exercise sheets

Reading List:

Sterner, M.; Stadler, |.: Energiespeicher, Springer Vieweg, ISBN 978-3-642-37379-4, 2014
Rummich, E.: Energiespeicher, expert-Verlag,

ISBN: 978-3-8169-3297-0, 2015

Karl, J.: Dezentrale Energiesysteme, Oldenbourg,

ISBN 3-486-27505-4, 2004

Responsible for Module:
Matthias Gaderer

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9456BOK: Computer Simulation in Energy and Resource Economics | Computer Simulation in Energy and Resource
Economics

Introduction to Economics of Renewable Resources | Einfuhrung in die
Okonomie nachwachsender Rohstoffe

Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien

Module Description

WZ9456BOK: Computer Simulation in Energy and Resource Economics
| Computer Simulation in Energy and Resource Economics

Version of module description: Giiltig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Weekly Assignments (50% of points)

Final oral examination (50% of points)

Extra points in the human-zombie deathmatch

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Bubbles and crashes on energy and resource markets, and complex, non-fully rational human
behaviour pose serious problems to traditional economic modeling techniques. This course
introduces the students to the concept of complex systems and the method of agent based
modeling: both, the concept as well as the method, are highly relevant when trying to explain the
above mentioned economic phenomena. This course gives an introduction to complex systems
in economics, teaches students how to apply agent based modelling in the context of electricity
markets - and tries to shed light on the question how a zombie outbreak may be best survived.
Economic agents that show bounded rationality or strategic behavior and markets that are out of
equilibrium pose serious problems to traditional economic modeling techniques.
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This course introduces the students to the concept of agent based modeling which allows
addressing these issues.

After presenting general agent based models in economics, we focus mainly on modeling the
design of electricity markets.

Intended Learning Outcomes:

The students learn to understand the concept of complex systems and how the concept may be
applied to agent based modeling. They get to know important agent based models from various
disciplines (economy, sociology, biology) and learn how to apply them appropriately. Students will
also learn how to implement, verify and validate basic agent based models in the programming
language NetlLogo.

Teaching and Learning Methods:

The course is split into a lecture part which introduces students to the basic theoretical
background, a practical part in the computer room, where students learn to program in Netlogo,
and weekly assignments for self-study at home.

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Lecture/Seminar (3 ECTS)

Computer simulation in energy and resource economics (LV-Nr. 731369)
2 SWS

Johannes Schmidt

For further information in this module, please click campus.tum.de or here.
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WZ9457BOK: Modeling of Techno-economical Processes | Modellierung technodkonomischer Prozesse

Module Description

WZ9457BOK: Modeling of Techno-economical Processes | Modellierung
technookonomischer Prozesse

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written exam and successful exercise units

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
basic knowledge in computing

Content:

In this course, possibilities for modeling technologically relevant problems within industrial
manufacturing processes are elaborated. Multivariate correlations that occur within industrial
manufacturing processes, impede the usage of simple analytical software packages. Thus, more
sophisticated programs are needed for analyzing increasingly complex problems. In especially,
tools for modeling and simulation in MATLAB are presented and applied in the exercising units.

Course structure:

- process analysis (plausibility check of technologically relevant correlations and collected data)
- data acquisition

- data management

- evaluating data quality

- considering time lags (static and dynamic simulation of the material flow)

- model calibration (using multivariate statistical approaches)

- model validation

- model application (prediction of technological properties)

- process adaptation and failure detection
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Intended Learning Outcomes:
Students are able to evaluate data quality, detect multivariate correlations, consider time lags using
material flows and statistically optimize processes with respect to economically relevant factors.

Teaching and Learning Methods:
Lecture with exercises

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung mit Ubung (2 ECTS)

Modellierung Technodkonomischer Prozesse (LV-Nr. 734334)

2 SWS

Martin Riegler

For further information in this module, please click campus.tum.de or here.
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WZ1100: Advanced Environmental and Resource Economics | Advanced Environmental and Resource Economics

Compulsory Modules TUM | Pflichtmodule der TUM

Module Description

WZ1100: Advanced Environmental and Resource Economics |
Advanced Environmental and Resource Economics

Version of module description: Glltig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination will be given in the form of a written examination. The students should be able
to evaluate and justify general and detailed theories, methods and concepts of the environmental
and resource economy. Important international examples will be explained. Type of examination:
written, no additional tools allowed, duration of examination: 60 minutes

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Mikrookonomie, Makrookonomie

Content:

The field of environmental and natural resource economics is rapidly growing, as many
environmental issues have become of a global importance. This course provides concepts for

the optimal use of renewable and non-renewable resources. The economics of water, energy
markets, as well as natural resources such as fish and forestry are deepened. The theoriy of the
New Institutional Economics illustrate the problem of the tragedy of the commons. Macroeconomic
concepts such as "Pollution Haven" and the "Environmental Kuznets curve" illustrate the effect of
environment on development and trade.

Intended Learning Outcomes:

After visiting the module, the students have an understanding of the role of renewable and non-
renewable resources in the economy. Students can differentiate between the maximum economic
and sustainable yield. They have an understanding of the functioning of energy and water
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markets. The students gain an understanding of the New Institutional Economics, in particular the
property rights of land and the sustainable use of the global commons. In addition, the students
understand the influence of the environment on the economic development of a country as well as
on international trade.

Teaching and Learning Methods:

The lecture and the tutorial take place by means of powerpoint. In Addition articles from
newspapers and scientific journals will be integrated into the lectures. Based on the provided
references, students will discuss concepts and derive hypotheses individually and/or groupwise
from different perspectives of the current literature. For selected topics, classroom experiments
will add up to this. Online lectures from international renowned experts and researchers will be
integrated in the lecture.

Media:
Presentations, slide scripts, Articles, online lecture examples

Reading List:

Pearce, D. and R.K. Turner(1990). Economics of Natural Resources and the Environment. Johns
Hopkins Univ Pr.

Tietenberg, T. and L. Lewis (2008). Environmental & Natural Resource Economics. Addison
Wesley; 8 edition.

Responsible for Module:
Anja Falde

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1103: Introduction to Economics of Renewable Resources | Einfiihrung in die Okonomie Nachwachsender Rohstoffe

Module Description

WZ1103: Introduction to Economics of Renewable Resources |
Einfithrung in die Okonomie Nachwachsender Rohstoffe

Version of module description: Gultig ab winterterm 2021/22

Module Level: Language: Duration: Frequency:
Master German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Die Prifungsleistung wird in Form einer schriftlichen Klausur (120 Minuten) erbracht. In

dieser soll nachgewiesen werden, dass in begrenzter Zeit und ohne Hilfsmittel 6konomische
Zusammenhange bei der Verwendung Nachwachsender Rohstoffe verstanden worden sind und
im Zusammenhang mit einzelbetrieblichen MaRnahmen analysiert und weiterentwickelt werden
kénnen. Auch wird mittels der Klausur Gberprift, inwieweit die Studierenden die verschiedenen
Markte nachwachsender Rohstoffe charakterisieren und mégliche Lésungswege fiur die stoffliche
und energetische Nutzung aufzeigen konnen.

Der Teilbereich "Okonomie Nachwachsender Rohstoffe" geht mit 65 % und der Teilbereich "Markte
Nachwachsender Rohstoffe" mit 35 % in die Gesamtnote ein.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
none

Content:

Die Vorlesung gliedert sich in 3 Teilbereiche auf. Diese sind inhaltlich weitgehend voneinander
unabhangig, thematisieren aber verschiedene Facetten der Okonomie von Nachwachsenden
Rohstoffen.

1. Vorlesung Okonomie Nachwachsender Rohstoffe

Einfiihrung in die Grundlagen der Okonomie anhand ausgewahlter Konversionspfade auf der
Basis Nachwachsender Rohstoffe von Standortentscheidungen Uber die Beschaffung und Logistik,
Produktion, zwischenbetrieblichen Verbindungen bis zur externen Berichterstattung

2. Ubung zur Okonomie Nachwachsender Rohstoffe
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Die fachlichen Inhalte der Vorlesung werden anhand von Fallbeispielen analysiert und kritisch
bewertet, so dass die Teilnehmer die Inhalte in ihrer spateren beruflichen Tatigkeit eigenstandig
weiterentwickeln kénnen.

3. Vorlesung Markte Nachwachsender Rohstoffe

Darstellung verschiedener Markte der Nachwachsenden Rohstoffe. Diese sind aufgeteilt in die
stoffliche Nutzung (Bioschmierstoffe, Werkstoffe, chemische Grundstoffe und Feinchemikalien) und
in die energetische Nutzung (Warme, Elektrizitat und Mobilitat)

Intended Learning Outcomes:

Nach der Teilnahme an der Modulveranstaltung kénnen die Studierenden die 6konomischen
Grundlagen der Verwendung Nachwachsender Rohstoffe differenziert anwenden und die
Wirtschaftlichkeit anhand von einzelbetrieblichen Fallbeispielen analysieren und bewerten. Des
Weiteren sind sie in der Lage, die betriebs- und marktwirtschaftlichen Zusammenhange bei der
Verwertung Nachwachsender Rohstoffe kritisch zu beurteilen und aktuelle Entwicklungen dabei
einzubeziehen. Darlber hinaus kénnen die Studierenden die verschiedenen Vermarktungsformen
und Marktgrofien von Nachwachsenden Rohstoffen einschatzen und vergleichend kombinieren.

Teaching and



WZ1103: Introduction to Economics of Renewable Resources | Einfiihrung in die Okonomie Nachwachsender Rohstoffe

Management of Renewable Resources (Lecture) (Vorlesung, 1,5 SWS)
Réder H [L], Pokholkova M, Réder H
For further information in this module, please click campus.tum.de or here.
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WZ9460BOK: Life Cycle Assessment of Renewable Resources | Life Cycle Assessment nachwachsender Rohstoffe

Life Cycle Assessment of Renewable Resources | Okobilanzierung

nachwachsender Rohstoffe

Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen

BOKU Wien

Module Description

WZ9460BOK: Life Cycle Assessment of Renewable Resources | Life

Cycle Assessment nachwachsender Rohstoffe

Version of module description: Giiltig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

4

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written exam (60% of the Mark)
two working assignments (40% of the Mark)

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Life cycle analysis

Energy efficiency

Environmental performance concept

Intended Learning Outcomes:
To learn about chances, risks and effects of new technologies

Teaching and Learning Methods:
Lecture
Practice with software
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Joint preparation of application examples
Independent processing of simple projects

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung mit Ubung (4 ECTS)

Life cycle assessment nachwachsender Rohstoffe (LV-Nr. 915326)

3 SWS

Andreas Gronauer; Martin Kiihmaier, Gerhard Piringer, Karl Stampfer

For further information in this module, please click campus.tum.de or here.
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CS0184: Advanced Sustainability and Life Cycle Assessment | Advanced Sustainability and Life Cycle Assessment

Compulsory Modules TUM | Pflichtmodule der TUM

Module Description

CS0184: Advanced Sustainability and Life Cycle Assessment |
Advanced Sustainability and Life Cycle Assessment

Version of module description: Glltig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Written exam (90 minutes): Students have to solve problems from the thematic field of the module.
They have to prove their ability to use the right vocabulary, apply their knowledge on advanced
topics in life cycle and systems thinking, sustainability and and life cycle assessment. Learning
aids: pocket calculator.

Alternative: For small groups (<15 students) parts of the exam can be held in case studies which
have to be solved in a group. Thereby the students have to prove through the solution of an
advanced problem that they are capable to apply methods and approaches of sustainability and
life cycle assessment to emerging topics from the field. Weighting: 1:1.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Content:

The module contains units covering the following topics:

» Systems and life cycle thinking

* LCA following the ISO 14040/14044 and ILCD standards

» Extension of Life Cycle Assessment to Life Cycle Sustainability Assessments
» Advanced Life Cycle Impact Assessment Methods such as for

- Land use and land use change

- Water use
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- Resource use

* Attributional and consequential assessments

» Regionalisation of inventories and impact assessments
* Hybrid approaches

» Uncertainty handling

* Interface with Multi Criteria Decision Analysis

* Presentation and visualisation of results

* Handling of data uncertainty

* Current trends and developments

» Software systems and data bases for material flow analysis and life cycle assessment
* Case studies

Intended Learning Outcomes:

The students use advanced concepts and tools of sustainability and life cycle assessment to
assess products, services and processesregarding their environmental impacts. Thus, they are
able to gain a deeper understanding of their underlying material and energy flows and how they
impact the environment. With these competencies development and improvement of systems,
products and services can be supported, decision support delivered and communication with
stakeholders aided.

Teaching and Learning Methods:
Format: lecture and (computer-based) exercises to introduce the content, to repeat and deepen the
understanding as well as practice individually and in groups.

Teaching / learning methods:

- Media-assisted presentations

- Group work / case studies with presentation

- Individual assignments and presentation

- Computer lab exercises using LCA software systems and Life Cycle Inventory Data bases.

Media:
Digital projector, board, flipchart, online contents, case studies, computer lab

Reading List:

Recommended reading:

» Curran, M.A. (2015): Life Cycle Assessment Student Handbook, Scrivener Publishing:

» Hauschild, M.Z. & Huijbregts, M.A.J. (2015): Life Cycle Impact Assessment (LCA Compendium -
The Complete World of Life Cycle Assessment), Springer.

* Kiopffer, W. & Grahl, B. (2014): Life Cycle Assessment (LCA), Wiley-VCH.

* Recent articles from esp. International Journal of Life Cycle Assessment, Journal of Cleaner
Production, Journal of Industrial Ecology, Environmental Science and Technology (to be
announced in the lecture)
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Responsible for Module:
Prof. Magnus Frohling

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0157BOK: Integrated Landscape Management and Nature Conservation | Integrale Landnutzung,
Habitatmanagement & Naturschutz

Renewable Resources and Nature Protection | Nachwachsende
Rohstoffe und Naturschutz

Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien

Module Description

CS0157BOK: Integrated Landscape Management and Nature
Conservation | Integrale Landnutzung, Habitatmanagement &
Naturschutz

Version of module description: Giiltig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
presentation and active participation

Repeat Examination:

(Recommended) Prerequisites:

Content:

introduction to nature conservation issues, rational and motivation for the lecture, different historic
aspects of landuse management fragmentation, habitat and game management, edge effect,
importance of pasture for biodiversity, management of nationalparks (e.g. NP Neusiedler See, NP
Donauauen), adaptive management of NP visitors natural reserves network in Austria, concept
of near to nature silviculture, Natura 2000, coarse woody debris management, population viability
analysis, hemeroby versus naturalness

Intended Learning Outcomes:
There is a need for professional knowledge about goals and definition of nature conservation,
silvicultural treatment plans, requirements of deer populations or aspects for conservation of
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biodiversity in discussions with NGO's. Students should become aquanted with ecological aspects
of several land use practices and habitat management methods to be familar with the basic
principles of nature conservation strategies.

Teaching and Learning Methods:
active participation in lecture 45%
content of seminar work 35%
presentation of seminar work 20%

Media:

Reading List:

HAMPIKE, U. 1991: Naturschutz-Okonomie. UTB 1650. Ulmer, Stuttgart.

JEDICKE, E., 1994: Biotopverbund. Grundlagen und MaRnahmen einer neuen
Naturschutzstrategie. 2. Aufl. Ulmer, Stuttgart.

KAULE, G, 1986: Arten- und Biotopschutz. UTB, Grolte Reihe, Ulmer, Stuttgart.

KIMMINS, H. 1992: Balancing Act: Environmental Issues in Forestry. UBC Press - University of
British Columbia, Vancouver.

LEIBUNDGUT, H., 1990: Waldbau als Naturschutz. Haupt, Bern u. Stuttgart.

LEOPOLD, A., 1992: Am Anfang war die Erde. Pladoyer fur Umwelt-Ethik. Knesebeck, Minchen.
MAYER, H. ZUKRIGL, K., SCHREMPF, W., SCHLAGER, G., 1987: Urwaldreste,
Naturwaldreservate und schiitzenswerte Naturwalder in Osterreich. Eigenverlag Institut fiir
Waldbau, BOKU.

NOSS, R. F. & COOPERRIDER, A. Y. (1994): Saving Nature’s Legacy. Protecting and Restoring
Biodiversity. Island Press. Washington, D.C., Covelo, California.

PLACHTER, H., 1991: Naturschutz. UTB fur Wissenschaft: Uni-Taschenblicher; 1563. G. Fischer,
Stuttgart.

SCHERZINGER, W. 1996: Naturschutz im Wald : Qualitatsziele einer dynamischen
Waldentwicklung. Ulmer, Stuttgart.

SZARO, R. Z. & JOHNSTON, D. W., 1996 (Edit.): Biodiversity in Managed Landscapes. Theory
and Practice. Oxford Univesity Press. New York, Oxford.

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1020: Renewable Resources and Nature Protection | NAWARO und Naturschutz

Compulsory Modules TUM | Pflichtmodule der TUM

Module Description

WZ1020: Renewable Resources and Nature Protection | NAWARO und
Naturschutz

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment is based on an oral examination (20 minutes) on nature conservation in relation

to renewable resources in order to show, that students are aware of the effects of renewable
resources on nature conservation efforts.On a written seminar paper and its presentation students
can show, that they are able to roughly evaluate the compatibility of cultivation systems as well

as processing of renewable resources with nature conservation. Both oral examination and the
presentation are worth 50 % each.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Knowledge of elective subjects Renewable resources and Agroecosystems.

Content:

Compatibility of production and processing of renewable resources with nature conservation:
nature conservation and ecological sustainability; guidelines of ecological sustainability, normative
and ethical basics of ecological sustainability; determination and difficulties in estimation of risks;
operationalization of ecosystem performance through ecosystem-based approach; special aspects
of protected goods, such as soil, water, climate/air, species and biotope; effects of production and
processing of renewable resources on environment, nature and landscape; options for optimizing
ecological sustainability of renewable resources; special topics such as biodigradable waste/
landscape maintenance material as renewable resource.
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Intended Learning Outcomes:

After their participation, students are aware of the effects of renewable resources on nature
conservation efforts and are able to roughly evaluate the compatibility of cultivation systems as well
as processing of renewable resources with nature conservation. They will have the knowledge to
understand and analyze reviews and academic work on the issue. The module provides the basis
for extension of the students' knowledge in a master thesis followed by expert research on the
develpment of ecologically reasonable and sustainable cultivation and processing technologies.

Teaching and Learning Methods:
Lectures will bei given, and students independently work on a seminar paper including its
presentation.

Media:
Presentations

Reading List:

Sachverstandigenrat fir Umweltfragen (SRU) (2007): Klimaschutz durch Biomasse. Berlin, Erich
Schmidt.  Deutscher Rat fur Landespflege (DRL) (Hrsg.) (2006): Die Auswirkungen erneuerbarer
Energien auf Natur und Landschaft. Bonn, DRL.

Responsible for Module:
Wolfgang Zehlius-Eckert zehlius@wzw.tum.de

Courses (Type of course, Weekly hours per semester), Instructor:

Vorlesung

NAWARO und Naturschutz

2 SWS

Wolfgang Zehlius-Eckert, Harald Albrecht, Norman Siebrecht, Sebastian Wolfrum

Ubung

NAWARO und Naturschutz

1 SWS

Wolfgang Zehlius-Eckert, Harald Albrecht, Norman Siebrecht, Sebastian Wolfrum

For further information in this module, please click campus.tum.de or here.
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WZ1824: System Analysis and Introduction to Ecology | System Analysis and Introduction to Ecology

Module Description

WZ1824: System Analysis and Introduction to Ecology | System
Analysis and Introduction to Ecology

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

In a written exam (Klausur, duration 90 min), the students' understanding of important ecological
concepts and ecosystem dynamics' patterns is assessed. Moreover, in the same exam, we test

their understanding of system analysis methods and their ability to apply them in ecological and

other contexts by correctly solving specific problems given in the questions.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
None

Content:

This module combines an introduction to ecology with an introduction to analyzing and modelling
dynamic systems. As ecosystems are intrinsically dynamic, i.e. governed by feedback structures,
understanding dynamic systems is a key qualification for understanding ecological theory. By
examples from ecology but also from other fields (in which cases, however, transfers to ecological
applications are always highlighted) formal key methods in structuring system knowledge, building
computer models, and learning from such models are taught. An important insight to convey is
the interdisciplinarity of dynamic systems and the related methods: Feedback structures found in
ecosystems can often as well be found in social science or engineering contexts and vice versa.
Parallely, students get basic and advanced insights into fundamental elements of ecological
concepts (e.g. modularity, unitarity, speciation, populations, metapopulations, competition,
mutualism, ecosystems and their functions) and theory from the level of organisms to populations
to species interactions up to the ecosystem level.
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Intended Learning Outcomes:

At the end of the module students understand essential elements of ecological theory and
concepts. They remember important dynamic patterns and the ecological concepts behind.
Moreover, they are able to apply key methods of system analysis to small and intermediate
problems in ecology but also in other fields. The latter abilities include using causal loop diagrams
and stock-and-flow diagrams for structuring information, understanding the basic mathematics
behind dynamic models, being able to build small and intermediate simulation models, and to
develop an understanding of the potential and limitations of computer simulations in general.

Teaching and Learning Methods:

Lecture providing theoretical foundations in ecology. Interactive lecture in System Analysis,with
an individual workstation being available for each student. In the beginning, the group is closely
guided through simple problems in order to develop routine in the methodological and technical
basics while understanding fundamental dynamic processes from exponential growth and decay
up to nth order delays. Along with their increasing skills, students are given the opportunity to
work more independently, with individual guidance upon request, about problems like different
approaches to sustainable harvest or overshoot and collapse systems. This concept allows the
lecturer to adjust the share of frontal teaching and independent work to the group’s learning
progress.

Media:
Reading material provided by lecturers, power point presentations, modelling software VENSIM
PLE, example models

Reading List:

Begon, M., C. R. Townsend and J. L. Harper. 2006. Ecology: From Individuals to Ecosystems.
Blackwell Publishing, Malden, MA.

H. Bossel: System Zoo 1 Simulation Models — Elementary Systems, Physics, Engineering. Books
on Demand, Norderstedt, 2007 (ISBN 978-3-8334-8422-3).

H. Bossel: System Zoo 2 Simulation Models — Climate, Ecosystems, Resources. Books on
Demand, Norderstedt, 2007 (ISBN 978-3-8334-8423-0).

H. Bossel: System Zoo 3 Simulation Models — Economy, Society, Development. Books on
Demand, Norderstedt, 2007 (ISBN 978-3-8334-8424-7).

Ford, A. Modeling the Environment. Island Press, 1999.

Pruyt, E., 2013. Small System Dynamics Models for Big Issues: Triple Jump towards Real-World
Complexity. Delft: TU Delft Library. ISBN/EAN: 978-94-6186-195-5 (Free e-book)

Sterman, J.D., Business Dynamics. McGraw-Hill Education, 2000.

Stiling, P. D. 2014. Ecology: Global Insights and Investigations. McGraw-Hill Education, UK.

Responsible for Module:
Biber, Peter; Dr. rer. silv.
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Courses (Type of course, Weekly hours per semester), Instructor:
Systems Analysis (Vorlesung, 2 SWS)
Biber P

Introduction to Ecology (Vorlesung, 2 SWS)
Meyer S [L], Meyer S, Mak B
For further information in this module, please click campus.tum.de or here.
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WZ1959: Master's Thesis Seminar | Masterseminar

Master Seminar | Masterseminar

Module Description

WZ1959: Master's Thesis Seminar | Masterseminar

Version of module description: Gultig ab summerterm 2017

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

Module Catalog of the study program M.Sc. Biomass Technology
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Courses (Type of course, Weekly hours per semester), Instructor:
Englisch - Intensive Thesis Writers' Workshop C2 (Workshop, 2 SWS)
Jacobs R, Ritter J, Wellershausen N

Masterseminar (Biomass Technology) (Seminar, 2 SWS)
Zavrel M [L], Zavrel M

For further information in this module, please click campus.tum.de or here.
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WZ9463BOK: Master's Thesis Seminar | Masterseminar

Iﬁodule D(—lzscription

WZ9463BOK: Master's Thesis Seminar | Masterseminar

Versionide



WZ9463BOK: Master's Thesis Seminar | Masterseminar

Introductory lectures from people who are currently taking part in the "Material and Energetic
Exploitation of Renewable Raw Materials (NAWARO)" master programme

Frontal instruction introducing the scientific work
Practical work from the scientific lectures as well as specialist discussion
Training on presentation techniques

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Seminar (2 ECTS)

Masterseminar (LV-Nr. 930300)

2

gesamter Lehrkdrper, der am Studiengang beteiligt ist

Barta, Norbert , Bauer, Alexander, Freyer, Bernhard , Friedel, Jlirgen Kurt, First-Waltl, Birgit ,
Gronauer, Andreas , Knaus, Wilhelm Friedrich , Kummer, Susanne , Leeb, Christine , Meszaros,
Gabor, Piringer, Gerhard , Quendler, Elisabeth , Schunko, Christoph , Sélkner, Johann, Vogl,
Christian R., Winckler, Christoph , Wurzinger, Maria, Zollitsch, Werner

For further information in this module, please click campus.tum.de or here.
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WZ9458BOK: Silvicultural Strategies for Secondary Conifer Forests | Waldbau in sekundaren Nadelwaldern

Renewable Resources and Agroecosystems | Nachwachsende
Rohstoffe und Agrarokosysteme

Corresponding Modules BOKU Vienna | Entsprechende Veranstaltungen
BOKU Wien

Module Description

WZ9458BOK: Silvicultural Strategies for Secondary Conifer Forests |
Waldbau in sekundaren Nadelwaldern

Version of module description: Giiltig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written test on lecture content

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

origin of secondary coniferous forests (Norway spruce, Scots pine, Corsican pine), site
characteristics, prospects, problems and risks (e.g., storm damage, snow breakage, pests and
deseases, climate change), silvicultural strategies for a sustain able management of secondary
coniferous forests (incl. conversion and transformation), prioritization for conversion programs, field
trips and case studies.

Intended Learning Outcomes:

Students shall be aquainted with (a) problems of secondary coniferous forests, (b) future
perspectives, and (c) silvicultural strategies to manage such forests according to principles of
sustainable forest management.
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Teaching and Learning Methods:
active participation, seminar exercises, round table discussion

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Seminar (2 ECTS)

Waldbau in sekundaren Nadelwaldern (LV-Nr. 913319)

1,5 SWS

Manfred Josef Lexer, Eduard Hochbichler

For further information in this module, please click campus.tum.de or here.
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WZ9459BOK: Regeneration Resources | | Nachwachsende Rohstoffe |

Module Description

WZ9459BOK: Regeneration Resources | | Nachwachsende Rohstoffe |

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
4

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Environmental and climatic relevant measures in the production of consider the Newest
developments and innovation in the specific sector renewable biomass for different heating
systems;

Electricity for all types of consumers;

Renewable biomass as fuel;

Renewable biomass as industrial raw material

Intended Learning Outcomes:
The students will be introduced from the important way to produce renewable biomass in
optimizing strategies, which help to fully understand the principle of sustainable agriculture and its

positive effects on the environment.

Teaching and Learning Methods:

Media:
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Reading List:

.Nachwachsende Rohstoffe”, Wulf Diepenbrock . UTB-Ulmer, 2014. ,Energie aus Biomasse®,
Martin Kaltschmitt, Hans Hartmann, Hermann Hofbauer. Springer-Verlag, 2009. ,Regenerative
Energie in Osterreich*, Martin Kaltschmitt. 2009.

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (4 ECTS)

Nachwachsende Rohstoffe | (LV-Nr. 951329)

3 SWS

Eduard Hochbichler, Wulf Diepenbrock, Hans-Peter Kaul, Bano Mehdi

For further information in this module, please click campus.tum.de or here.
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CS0183: Energetic Use of Biomass and Residuals | Energetic Use of Biomass and Residuals [EBR]

Compulsory Modules TUM | Pflichtmodule TUM

Module Description

CS0183: Energetic Use of Biomass and Residuals | Energetic Use of
Biomass and Residuals [EBR]

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment consists of a written examination (60 minutes) based on the various potential uses
of biomass for energy and a presentation on a concept students have developed individually
regarding the use of biomass. The written part constitutes 50% of the grade and the presentation
as well with 50%.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Technical Thermodynamics, Energy Process Engineering

Content:

Lectures are dedicated to potential technology for using biomass and residuals as a source of
energy. In particular, heat generation, energy conversion, power-heat coupling and the process
for generating gaseous and fluid sources of energy are discussed. In addition, the generation
of biogas (fermentation process) is discussed in detail. However, as there is another lecture
dedicated to this topic, this section will be restricted to the technical basics. Practical exercises
focus on conception and planningof plants. As part of a seminar, participants should develop
voluntary examples and assess these using an economic efficiency calculation. For the tutorial,
students work individually in the group on a concept for biomass use. This concept is analyzed
in regard to technical and economic feasibility with the result being presented and assessed in a
presentation.
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Intended Learning Outcomes:

After completion of the module, students are able to evaluate the various systems for use of
biomass. They have got a broad overview of options. In addition, they are able to develop a
relevant concept, argue in favour of it, and evaluate the economic profit.

Teaching and Learning Methods:
Lecture (talk by teaching staff) with media, tutorial on calculation of examples, presentation of a
voluntary concept regarding biomass or residual use.

Media:
Presentation, script, examples, excursion

Reading List:

Script/

Kaltschmitt, M.; Hartmann, H.; Hofbauer, H.: Energie aus Biomasse, 2. Auflage, Springer, ISBN
978-3-540-85094-6, 2009

Karl, J.: Dezentrale Energiesysteme, Oldenbourg, ISBN 3-486-27505-4, 2004/

Responsible for Module:
Prof. Matthias Gaderer gaderer@tum.de

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1115: Agroforestry Systems | Agroforstsysteme

Module Description

WZ1115: Agroforestry Systems | Agroforstsysteme

Version of module description: Gultig ab winterterm 2015/16

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment takes a written form (90 minutes). Students show the extent to which they are able to
determine practicable and highly economical alley cropping and apply this knowledge to develop
solutions to real-life problems. They are also expected to analyze various ecological aspects such
as carbon sequestration and erosion protection with the help of introduced examples. Students
demonstrate their understanding of the topic when answering questions on crop processing
systems.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basics in Silviculture WZ1607

Content:

Role and distribution of agroforestry systems in Germany and all over the world. Introduction

to special agroforestry systems for production of renewable resources and their importance.
Establishment and use of agroforestry systems. Ecological impact of agroforestry systems:
interactions between trees and agricultural systems, competitive relationships, carbon
sequestration, CO2 avoidance, erosion protection, dynamics of soil moisture, biomass production,
economic evaluation and funding options, propagation and harvesting of appropriate plants,
potential applications of crops (e.g. in firing systems).

Intended Learning Outcomes:

Students are able to discuss the ecological and economic potential of agroforestry systems for
production of renewable resources. They can evaluate the performance of agroforestry systems
and apply concepts for agroforestry systems of typical areas (selection of appropriate wood plants
and use systems, localisation of forest belts for optimal performance in the ecosystem). Students
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can evaluate agroforestry systems and crop use from a basic economical perspective (efficiency
analysis, risks, marketing and strategies for their use).

Teaching and Learning Methods:

Lectures introduce basic knowledge; tutorials on identification of appropriate trees and bushes.
Excursion to agroforestry systems in active and trial operations, demonstrating possible damages
and causes.

Media:
Lectures given as presentations, examples, group work, case studies

Reading List:

Anbau und Nutzung von Baumen auf landwirtschaftlichen Flachen Gebundene Ausgabe — Wiley-
VCH Verlag GmbH & Co. KGaA; Auflage: 1. Auflage 2009

Tatjana Reeg, Albrecht Bemmann, Werner Konold, Dieter Murach, Heinrich Spiecker;
Kurzumtriebsplantagen: Holz vom Acker - So geht's Taschenbuch — DLG-Verlag, 2012

Dirk Landgraf, Frank Setzer;

Aktuelle Verdffentlichen in Fachzeitschriften

Responsible for Module:
Holdrich, Alexander; Dr. agr.

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Ubung

Agroforstsysteme

4 SWS

Alexander Héldrich (alexander.hoeldrich@tum.de)
For further information in this module, please click campus.tum.de or here.
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WZ1115: Agroforestry Systems | Agroforstsysteme

Elective Modules | Wahimodule

Cultivation of Renewable Raw Materials | Nachwachsende Rohstoffe
und Anbausysteme

Elective Modules TUM | Wahimodule der TUM

Module Description

WZ1115: Agroforestry Systems | Agroforstsysteme

Version of module description: Giiltig ab winterterm 2015/16

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment takes a written form (90 minutes). Students show the extent to which they are able to
determine practicable and highly economical alley cropping and apply this knowledge to develop
solutions to real-life problems. They are also expected to analyze various ecological aspects such
as carbon sequestration and erosion protection with the help of introduced examples. Students
demonstrate their understanding of the topic when answering questions on crop processing
systems.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basics in Silviculture WZ1607

Content:

Role and distribution of agroforestry systems in Germany and all over the world. Introduction

to special agroforestry systems for production of renewable resources and their importance.
Establishment and use of agroforestry systems. Ecological impact of agroforestry systems:
interactions between trees and agricultural systems, competitive relationships, carbon
sequestration, CO2 avoidance, erosion protection, dynamics of soil moisture, biomass production,
economic evaluation and funding options, propagation and harvesting of appropriate plants,
potential applications of crops (e.g. in firing systems).
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Intended Learning Outcomes:

Students are able to discuss the ecological and economic potential of agroforestry systems for
production of renewable resources. They can evaluate the performance of agroforestry systems
and apply concepts for agroforestry systems of typical areas (selection of appropriate wood plants
and use systems, localisation of forest belts for optimal performance in the ecosystem). Students
can evaluate agroforestry systems and crop use from a basic economical perspective (efficiency
analysis, risks, marketing and strategies for their use).

Teaching and Learning Methods:

Lectures introduce basic knowledge; tutorials on identification of appropriate trees and bushes.
Excursion to agroforestry systems in active and trial operations, demonstrating possible damages
and causes.

Media:
Lectures given as presentations, examples, group work, case studies

Reading List:

Anbau und Nutzung von Baumen auf landwirtschaftlichen Flachen Gebundene Ausgabe — Wiley-
VCH Verlag GmbH & Co. KGaA; Auflage: 1. Auflage 2009

Tatjana Reeg, Albrecht Bemmann, Werner Konold, Dieter Murach, Heinrich Spiecker;
Kurzumtriebsplantagen: Holz vom Acker - So geht's Taschenbuch — DLG-Verlag, 2012

Dirk Landgraf, Frank Setzer;

Aktuelle Veroffentlichen in Fachzeitschriften

Responsible for Module:
Holdrich, Alexander; Dr. agr.

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Ubung

Agroforstsysteme

4 SWS

Alexander Holdrich (alexander.hoeldrich@tum.de)
For further information in this module, please click campus.tum.de or here.
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WZ1120: Medicinal and Spice Plants | Heil- und Gewtirzpflanzen

Module Description

WZ1120: Medicinal and Spice Plants | Heil- und Gewirzpflanzen

Version of module description: Gultig ab winterterm 2015/16

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

In a written examination (60 minutes), students demonstrate their ability to identify important
medicinal and aromatic plants, as well as outline methods of cultivation, harvesting and drying.
In addition, they have a limited time frame to classify medical effects and chemical compounds.
During the course of the module, students give a detailed presentation on certain medicinal and
aromatic plants, which also informs the assessment.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Organic and anorganic chemistry, botany, plant cultivation or Introduction to biology (WZ1110),
chemistry (WZ1106), cultivation systems (WZ1107).

Content:

History of medicinal plants, identification of medicinal plants, special aspects of cultivation of
aromatic plants, plant protection and harvesting. Drying methods used for herbs. Different classes
of active substances, such as terpenes, coumarin, flavonoids and certain effect-determining
ingredients. Several extraction and analysis methods of isolation of the active substance, e.g.
Soxhlet extraction, thin-layer chromatography or infrared spectroscopy. Frequent mechanisms

of action, e.g. inflammation cascade, infections, neurotransmission or digestion system. Current
cultivation systems and use of medicinal and aromatic plants.

Intended Learning Outcomes:

After participation in the module, students know how to characterize medicinal and aromatic plants,
inclucing basics of cultivation systems in herb gardens and fields. They are aware of different
techniques such as drying and harvesting of various medicinal and aromatic plants. Examples

are used to demonstrate the students' ability to classify medical effects and chemical compounds.

Module Catalog of the study program M.Sc. Biomass Technology 74 of 721
Generated on 30.10.2024



WZ1120: Medicinal and Spice Plants | Heil- und Gewtirzpflanzen

Participating in tutorials on laboratorial work, students learn how to perform analytical-chemical
analyses on medicinal and aromatic plants as well as deducing the respective classes of active
substance.

Teaching and Learning Methods:

Lecture (talks given by teaching staff using PowerPoint media, books and other written material),
excursion to process engineering company. Tutorials (e.g. students perform supervised
experiments)

Media:
PowerPoint presentation and lecture notes.
Laboratory equipment for experiments, exercises about analysis

Reading List:

Deutschmann, F., Hohmann, B., Sprecher, E., Stahl, E., Pharmazeutische Biologie, 3 Bde., G.
Fischer Verlag, 1992

Wendelberger, E., Heilpflanzen: Erkennen | Sammeln | Anwenden Broschiert — BLV Buchverlag
Januar 2013

Dingermann, Hiller, Schneider, Zindorf 2011, Arzneidrogen Spektrum akademischer Verlag

Responsible for Module:
Alexander Héldrich (alexander.hoeldrich@tum.de)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1193: Biogas Technology | Biogastechnologie [BiGA]

Module Description

WZ1193: Biogas Technology | Biogastechnologie [BiGA]

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 100 50

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Students take a written examination (90 minutes) to demonstrate their knowledge of microbial
breakdown processes in the biogas process, as well as their ability to assess influencing factors.
They also demonstrate their knowledge of various technologies for using biogas and can explain
their respective advantages and disadvantages. Additionally, they demonstrate that they have
understood the legal and economic framework conditions of biogas technology and are able

to translate these to case examples. Students also show that they can develop basic concepts
of biogas plants.They will answer questions on the topic in their own wording and explain case
examples or work out calculations. Multiple-choice questions are also possible.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Required: basic knowledge in biology, especially microbiology, as well as general and organic
chemistry, mathematics, physics and thermodynamics of cycles; of advantage: knowledge in
agriculture and agricultural engineering

Content:

Microbiology of biogas processing, anaerobic substrate breakdown, factors influencing the
fermentation process, process management strategies, biogas storage and purification; biogas
recovery (e.g. use of a motor for power generation with or without the use of heat or feeding into
the gas grid); legal-economic framework conditions; sustainability issues; competition for raw
material and acceptance of biogas plants; aspects of biogas plant design.

Intended Learning Outcomes:
After successful completion of the module, students are able to develop concepts for biogas
generation and recovery in a specific context. Students are aware of microbial breakdown
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processes in biogas plants and can differentiate between various influencing factors. They are
also aware of various processes for the use of biogas and understand their advantages and
disadvantages. Students recognize the meaning of biogas technology for sustainable energy
supply. Students have a good knowledge of legal and economic framework conditions in the field
of biogas generation and they are able to conceptualize basic biogas plants.

Teaching and Learning Methods:

Lectures given as presentations, with the help of a blackboard and interactive elements, in
particular group work on case examples; optional: excursion to a biogas plant to deepen acquired
knowledge in a real-life setting

Media:
PowerPoint presentation, slide notes, exercise sheets

Reading List:
D. Deublein, A. Steinhauser, Biogas from Waste and Renewable Resources - An Introduction,

Wiley-VCH, 2010, ISBN-13: 978-3-527-32798-0, ISBN-10: 3-527-32798-3

Responsible for Module:
Doris Schieder (doris.schieder@tum.de)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1824: System Analysis and Introduction to Ecology | System Analysis and Introduction to Ecology

Module Description

WZ1824: System Analysis and Introduction to Ecology | System
Analysis and Introduction to Ecology

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

In a written exam (Klausur, duration 90 min), the students' understanding of important ecological
concepts and ecosystem dynamics' patterns is assessed. Moreover, in the same exam, we test

their understanding of system analysis methods and their ability to apply them in ecological and

other contexts by correctly solving specific problems given in the questions.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
None

Content:

This module combines an introduction to ecology with an introduction to analyzing and modelling
dynamic systems. As ecosystems are intrinsically dynamic, i.e. governed by feedback structures,
understanding dynamic systems is a key qualification for understanding ecological theory. By
examples from ecology but also from other fields (in which cases, however, transfers to ecological
applications are always highlighted) formal key methods in structuring system knowledge, building
computer models, and learning from such models are taught. An important insight to convey is
the interdisciplinarity of dynamic systems and the related methods: Feedback structures found in
ecosystems can often as well be found in social science or engineering contexts and vice versa.
Parallely, students get basic and advanced insights into fundamental elements of ecological
concepts (e.g. modularity, unitarity, speciation, populations, metapopulations, competition,
mutualism, ecosystems and their functions) and theory from the level of organisms to populations
to species interactions up to the ecosystem level.
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Intended Learning Outcomes:

At the end of the module students understand essential elements of ecological theory and
concepts. They remember important dynamic patterns and the ecological concepts behind.
Moreover, they are able to apply key methods of system analysis to small and intermediate
problems in ecology but also in other fields. The latter abilities include using causal loop diagrams
and stock-and-flow diagrams for structuring information, understanding the basic mathematics
behind dynamic models, being able to build small and intermediate simulation models, and to
develop an understanding of the potential and limitations of computer simulations in general.

Teaching and Learning Methods:

Lecture providing theoretical foundations in ecology. Interactive lecture in System Analysis,with
an individual workstation being available for each student. In the beginning, the group is closely
guided through simple problems in order to develop routine in the methodological and technical
basics while understanding fundamental dynamic processes from exponential growth and decay
up to nth order delays. Along with their increasing skills, students are given the opportunity to
work more independently, with individual guidance upon request, about problems like different
approaches to sustainable harvest or overshoot and collapse systems. This concept allows the
lecturer to adjust the share of frontal teaching and independent work to the group’s learning
progress.

Media:
Reading material provided by lecturers, power point presentations, modelling software VENSIM
PLE, example models

Reading List:

Begon, M., C. R. Townsend and J. L. Harper. 2006. Ecology: From Individuals to Ecosystems.
Blackwell Publishing, Malden, MA.

H. Bossel: System Zoo 1 Simulation Models — Elementary Systems, Physics, Engineering. Books
on Demand, Norderstedt, 2007 (ISBN 978-3-8334-8422-3).

H. Bossel: System Zoo 2 Simulation Models — Climate, Ecosystems, Resources. Books on
Demand, Norderstedt, 2007 (ISBN 978-3-8334-8423-0).

H. Bossel: System Zoo 3 Simulation Models — Economy, Society, Development. Books on
Demand, Norderstedt, 2007 (ISBN 978-3-8334-8424-7).

Ford, A. Modeling the Environment. Island Press, 1999.

Pruyt, E., 2013. Small System Dynamics Models for Big Issues: Triple Jump towards Real-World
Complexity. Delft: TU Delft Library. ISBN/EAN: 978-94-6186-195-5 (Free e-book)

Sterman, J.D., Business Dynamics. McGraw-Hill Education, 2000.

Stiling, P. D. 2014. Ecology: Global Insights and Investigations. McGraw-Hill Education, UK.

Responsible for Module:
Biber, Peter; Dr. rer. silv.
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Courses (Type of course, Weekly hours per semester), Instructor:
Systems Analysis (Vorlesung, 2 SWS)
Biber P

Introduction to Ecology (Vorlesung, 2 SWS)
Meyer S [L], Meyer S, Mak B
For further information in this module, please click campus.tum.de or here.
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CS0294: Research Internship Master 5 ECTS | Research Internship Master 5 ECTS

Research Internship (max. 10 ECTS) | Research Internship (max. 10
ECTS)

Module Description

CS0294: Research Internship Master 5 ECTS | Research Internship
Master 5 ECTS

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 30 120

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a graded internship report (15-30 pages, depending on the topic) on
the contents and contents of the internship results containing at least an overview of the state of
knowledge on the project topic as well as the presentation of the working methods used and a
presentation of the results with interpretation. In an overall grade, the quality of the familiarisation
with the topic, the experimental work, the interpretation of the results and the written elaboration
are evaluated.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Background knowledge of the respective focus to which the project topics of the research
internships are assigned. In this case, having a background in Python or SuperPro Designer and
experience in the laboratory is often recommended.

Content:

Research-related work at the chairs and working groups of the TUM Campus Straubing. The
students receive tasks from the research area of the supervising examiner, which they work on
under guidance in the form of projects. The subject areas must be able to be assigned to the
technical content of the study program. The students plan the project work largely independently
under the guidance of the supervisors. The project work consists of 120 working hours, fixed in
consultation with the supervisors, usually as a block internship on consecutive weeks, which can
be deviated from in consultation. The project work is documented and evaluated in the form of an
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internship report. In addition, a supplementary presentation of the work progress takes place. The
project work can also be done with external institutions, such as companies.

Intended Learning Outcomes:

After participation in the module, students understand the principles of approach to
(research)projects in addition to the subject-specific knowledge and working methods taught in the
research internship projects, the planning of project work and the critical evaluation of the project
results and can apply them to new project tasks. Furthermore, they are able to document, interpret
and summarise project work and results in written form.

Teaching and Learning Methods:

Depending on the focus and topic, for example, experiments in laboratories, guided or independent
literature and data research, concept studies, simulations, methods for project and experimental
design or test evaluation

Media:

Depending on the focus and topic, e.g., experimental equipment (laboratory), databases, libraries,
specialized software, programming software, simulation software, project and experimental design
software

Reading List:

technical literature;

Davies, M. B. (2007): Doing a successful research project. Using qualitative or quantitative
methods. Basingstoke: Palgrave

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Research Internship Master 5 ECTS (Praktikum, 5 SWS)
Blombach B, Glawischnig E, Hadrich M, Vital S

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)
Costa Riquelme R [L], Costa Riquelme R

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)

Sieber V [L], Abbas Nia A, Al-Shameri A, Arana Pena S, Dsouza Z, Fornoni E, Friedrichs J, Fuchs
A, Giustino A, Grundheber J, Hofer N, Hérnschemeyer K, Hupfeld E, Kampl L, Kéllen T, Liu Y,
Malubhoy Z, Marosevic M, Matena F, Mayer M, Ostertag T, Raga Carbajal E, Rau M, Romeis D,
Ruhmann B, Scheerer J, Schieder D, Schulz M, Sieber V, Siebert D, Skopp A

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)
Zavrel M [L], Beerhalter D, Borger J, Dsouza V, Geisler N, Marino Jara J, Oktay I, Stegemeyer U,
van der Walt H, Zavrel M
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For further information in this module, please click campus.tum.de or here.
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CS0297: Research Internship Master 10 ECTS | Research Internship Master 10 ECTS

Module Description

CS0297: Research Internship Master 10 ECTS | Research Internship
Master 10 ECTS

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
10 300 60 240

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a graded internship report (15-30 pages, depending on the topic) on
the contents and contents of the internship results containing at least an overview of the state of
knowledge on the project topic as well as the presentation of the working methods used and a
presentation of the results with interpretation. In an overall grade, the quality of the familiarisation
with the topic, the experimental work, the interpretation of the results and the written elaboration
are evaluated.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Background knowledge of the respective focus to which the project topics of the research
internships are assigned. In this case, having a background in Python or SuperPro Designer and
experience in the laboratory is often recommended.

Content:

Research-related work at the chairs and working groups of the TUM Campus Straubing. The
students receive tasks from the research area of the supervising examiner, which they work on
under guidance in the form of projects. The subject areas must be able to be assigned to the
technical content of the study program. The students plan the project work largely independently
under the guidance of the supervisors. The project work consists of 360 working hours, fixed in
consultation with the supervisors, usually as a block internship on consecutive weeks, which can
be deviated from in consultation. The project work is documented and evaluated in the form of an
internship report. In addition, a supplementary presentation of the work progress takes place. The
project work can also be done with external institutions, such as companies.
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Intended Learning Outcomes:

After participation in the module, students understand the principles of approach to
(research)projects in addition to the subject-specific knowledge and working methods taught in the
research internship projects, the planning of project work and the critical evaluation of the project
results and can apply them to new project tasks. Furthermore, they are able to document, interpret
and summarise project work and results in written form.

Teaching and Learning Methods:

Depending on the focus and topic, for example, experiments in laboratories, guided or independent
literature and data research, concept studies, simulations, methods for project and experimental
design or test evaluation

Media:

Depending on the focus and topic, e.g., experimental equipment (laboratory), databases, libraries,
specialized software, programming software, simulation software, project and experimental design
software

Reading List:

technical literature;

Davies, M. B. (2007): Doing a successful research project. Using qualitative or quantitative
methods. Basingstoke: Palgrave

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Research Internship Master 10 ECTS (Forschungspraktikum, 10 SWS)
Banlaki I, Crean E, Gaizauskaite A, Kalkowski J, Li Y, Niederholtmeyer H

Research Internship Master 10 ECTS (RES) (Praktikum, 10 SWS)
Gaderer M [L], Huber B, Putra L

Research Internship Master 10 ECTS (Sieber) (Forschungspraktikum, 10 SWS)

Sieber V [L], Abbas Nia A, Al-Shameri A, Arana Pena S, Dsouza Z, Fornoni E, Friedrichs J, Fuchs
A, Giustino A, Grundheber J, Hofer N, Hoérnschemeyer K, Hupfeld E, Kampl L, Kéllen T, Liu Y,
Malubhoy Z, Marosevic M, Matena F, Mayer M, Ostertag T, Raga Carbajal E, Romeis D, RUhmann
B, Scheerer J, Schulz M, Sieber V, Siebert D, Skopp A

For further information in this module, please click campus.tum.de or here.
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CS0019BOK: BOKU: Forest Soil Biology | BOKU: Forest Soil Biology

Elective Modules BOKU | Wahimodule der BOKU

Module Description

CS0019BOK: BOKU: Forest Soil Biology | BOKU: Forest Soil Biology

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

3 75 45 30

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The course is exam-immanent. Criteria are regular participation (at least 75%), commitment to
practical work, evaluation and presentation of the results and active participation/discussion in the
lectures

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Content:
(1) Introduction to forest soil biology with a focus on biodiversity, litter degradation, humus
formation and measurement methods for soil biological investigations.

(2) Excursions and method demonstration:
- Test area with automated greenhouse gas measurements as well as C, N and water balance
- Federal Research and Training Centre for Forests.

(3) Lectures: Degradation processes, influencing factors, important forest-soil organisms and their
function, consequences of climate change for forest soils, online research and presentations on
selected topics.
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Intended Learning Outcomes:

Understanding the forest floor as a habitat for microorganisms, soil animals and plant roots. Insight
into the interactions and activities of these organisms, their function and their dependence on the
environment.

Teaching and Learning Methods:
Lecture with integrated exercises

Media:
Reading List:
Soil Biodiversity Atlas (freier Download unter: https://esdac.jrc.ec.europa.eu/content/atlas-soil-

biodiversity)

Responsible for Module:
Andreas Schindlbacher Andreas.schindlbacher@boku.ac.at

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0032BOK: Small scale forestry | Kleinwaldwirtschaft

Module Description

CS0032BOK: Small scale forestry | Kleinwaldwirtschaft

Version of module description: Gultig ab winterterm 2018/19

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Written

Repeat Examination:

(Recommended) Prerequisites:

Content:

Position of the small-scale forests in the forestry of Austria and the EU; Condition and
management of the small-scale forests; Significance of the branche of business forestry for the
small-scale forest owners; Education and further training, advice, support, project management;
Organization of the cooperation.

Intended Learning Outcomes:
Arrangement of knowledge about the management of the small-scale forests, the education and

further training, advice, support and cooperation of the small-scale forest owners.

Teaching and Learning Methods:

Media:

Reading List:
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Responsible for Module:
Werner Loffler

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0063BOK: BOKU: Crop Production | BOKU: Crop Production

Module Description

CS0063BOK: BOKU: Crop Production | BOKU: Crop Production

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

3 75 52 23

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Written and oral

There is a written exam shortly after the end of the course. It takes roughly half an hour and
consists of about 15 questions in multiple choice mode or requiring very short written answers.
Each question allows for an indicated number of points, which are given according to the
correctness of the answer. A minimum of 50% of the points are necessary to pass. Marks are given
relative to the number of marks exceeding that minimum.

Students who are not able to attend that exam are offered oral exams based on individual
appointments. The questions will be selected from the previous written exam and the affiliation of
marks is again related to the correctness of answers.

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:
Basic knowledge in (plant) biology and physics on Matura level

Content:

Block A: Introduction to agronomy

1. Introduction

- Definition of course contents and objectives

- Arable crops and grassland as elements of agro-ecosystems
2. Historical view

3. Effects of environmental factors on field crops
4. Germination and crop establishment

5. Growth, development and yield formation

6. Crop husbandry

7. Environmental impacts of field crops
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8. Systems of crop production - conventional/integrated/ecological agriculture

Block B: Fodder crops and catch/cover crops, grain crops rich in carbohydrates
(cereals)

1. Botanical classification

2. Environmental needs

3. Definition, assessment and production of yield and quality

4. Crop husbandry

Block C: Grain crops rich in protein or oil; root and tuber crops; renewable resources

1. Botanical classification

2. Environmental needs

3. Definition, assessment and production of yield and quality

4. Crop husbandry

Intended Learning Outcomes:

Students acquire knowledge about field crop production with emphasis on the underlying physical,
chemical and biological processes, also with view to environmental claims

Students can draw conclusions on suitable crop management practices

Students acquire detailed knowledge about environmental needs, yield, product quality and crop
husbandry of important arable crop species in temperate climate zones

Teaching and Learning Methods:
Classroom lecture, assisted by moodle

Media:

course material available at BOKUlearn (Moodle)

Reading List:

Responsible for Module:

Hans-Peter Kaul (BOKU)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0114BOK: Post-harvest Technology | Post-harvest Technology [CS0114BOK]

Module Description

CS0114BOK: Post-harvest Technology | Post-harvest Technology
[CS0114BOK]

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master

Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Written

The mark results from the evaluation of the written exam. The mark of the lecture will be derived
from the reached percentage of the points as followed. 90 — 100 % =178 -89 % =266 — 77 % =
355-65%=40-54 % =5 (failed) Duration of the written examination = 60min. For the written
exam you can bring calculator, ruler, german/englisch dictionary and the formulary supplied on the
bokulearn plattform.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Content:

Importance of post-harvest technology for the food chain

Biological and physical principles of post harvest technology

Selected post harvest technologies in agriculture:

Treatment of seed (drying, cleaning, sieving,?)

Alternative methods of seed treatments (warm-humid, microwave, high frequency energy)

Drying technology (principles and application; Ddying of agricultural products)
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Crop conservation with silage making (principles and processes)
Storage of crops (potato, fruit, vegetable,?); Principles and applications
Special post-harvest technologies in horticulture and viticulture

Intended Learning Outcomes:
Understanding of biological and physical properties of harvested crops and their comprehension

Qualification for systematic analyses of post harvest technology
Qualification for planning of post harvest technology

Evaluation of post-harvest technologies on engineering fundamentals as well as ecological and
economic aspects.

Teaching and Learning Methods:
interactive lecture

Media:

Reading List:

Responsible for Module:
BOKU Pejakovic Vladimir, Gronauer Andreas Institut fir Landtechnik

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0125BOK: Dendrology | Dendrologie [CS0125BOK]

Module Description

CS0125BOK: Dendrology | Dendrologie [CS0125BOK]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Bachelor German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

3 60 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Written

To pass the exam successfully 56 points out of a maximum of 110 points have to be achieved.
Open questions on the topics of the lecture are asked. 110-97 = 1 96-83 = 2 82-69 = 3 68-56 = 4

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Biologie/Botanik Maturaniveau

Content:

Importance of woody plants for ecosystems and landscape; origin and differentiation of
gymnosperms and angiosperms; the ice age as the cause of the depauperation of Europe in
woody species; general features of spermatophyta; the gymnosperms and their Central European
representatives; the dicots and their woody representatives

Intended Learning Outcomes:

Understanding the evolution of woody plants from the most primitive gymnosperms to the most
evolved angiosperms; recognition of Central European woody species and some important exotics
by means of conspicuous characteristics; sites, geographic distribution and commercial use of the
species

Teaching and Learning Methods:
multimedia-supported

Media:
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Reading List:

Responsible for Module:

BOKU Hesse Benjamin Daniel Institut fir Botanik

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9178BOK: Medicinal and Aromatic Plants | Medicinal and Aromatic Plants

Module Description

WZ9178BOK: Medicinal and Aromatic Plants | Medicinal and Aromatic
Plants

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral
Verbal examination

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

After informing on definitions, main cultivation areas and economic aspects the specific tasks of
medicinal and aromatic plants (MAP) production will be discussed. Special regard will be paid to
quality and quality management including the respective factors: genetics and breeding, morpho-
and ontogenetic as well as environmental variability, influences by cultivation practices, harvest
and post harvest technology. Guidelines for Good Agricultural Practice in MAP production and
domestication of wild plants are further focal points. The most important species will be discussed
in detail.

Intended Learning Outcomes:

MAPs (medicinal and aromatic plants) are typical specialist minor crops with increasing
importance. The aim of the subject is to import knowledge on the diversity of this group of useful
plants including their secondary products and their significance as renewable natural resources.
Furthermore the frame conditions of MAP production should get known as also the most important
species and their specific requirements.
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Teaching and Learning Methods:
Examination dates based on personal arrangements.
The topic of the essay will be mutually agreed. The content of the essay will be verbally discussed.

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

Vorlesung (3 ECTS)

Medicinal and aromatic plants (in Eng.); (LV-Nr. 951316)

2 SWS

Johannes Novak

For further information in this module, please click campus.tum.de or here.
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WZ9343BOK: Plant and Environment | Plant and Environment

Module Description

WZ9343BOK: Plant and Environment | Plant and Environment

Version of module description: Gultig ab winterterm 2012/13

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3 90 60 30

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written and oral exam

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
B.Sc.

Content:

Introduction - stress, temperature - energy balance, light - quality and quantity, water and drought,
flooding and oxygen deficiency, salt, heavy metals and phytoremediation, nitrogen and the N cycle,
CO02 and the global carbon cycle; herbivores, pathogenes and defence; genetically modified crops;
invasive plants, ecosystem services

Intended Learning Outcomes:

Understanding interactions between plants and their abiotic and biotic environment. The effect of
natural and anthropogenic stress and the reaction of plants and the importance of plants for the
human environment

Teaching and Learning Methods:
Lecture

Media:

Reading List:
Handed out during the course Schulze et al. Plant Ecology, Springer 2005
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Larcher: Physiological Plant Ecology, Springer 2002

Responsible for Module:
Peter Hietz

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9418BOK: Field Crop Production and Products | Spezieller Pflanzenbau

Module Description

WZ9418BOK: Field Crop Production and Products | Spezieller
Pflanzenbau

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
4

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Oral, based on individual appointments (no announcements in BOKUonline)

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:
Bachelor level in agricultural sciences, especially in the field of plant production/crop sciences

Content:

Production of fodder crops

(environmental preconditions, product quality, crop establishment, crop husbandry, harvest
technology and yield processing)

Production of grain crops rich in carbohydrates, protein or fat
(environmental preconditions, product quality, crop establishment, crop husbandry, harvest
technology and yield processing)

Production of root and tuber crops
(environmental preconditions, product quality, crop establishment, crop husbandry, harvest
technology and yield processing)

Production of industrial crops for fibre, energy or chemical compound use
(environmental preconditions, product quality, crop establishment, crop husbandry, harvest
technology and yield processing)
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Intended Learning Outcomes:
The students acquire detailed knowledge about most important crops, their product quality
requirements and their crop husbandry, mainly for field crops in temperate climates

Teaching and Learning Methods:

Media:

Reading List:
Presentation files are available via BOKUIlearn (Moodle), there you find also textbook
recommendations

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
VS

Spezieller Pflanzenbau (LV-Nr. 951330)

3 SWS

Hans-Peter Kaul

For further information in this module, please click campus.tum.de or here.
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WZ9420BOK: Supply of Wood Fuels | Energieholzbereitstellungssysteme

Module Description

WZ9420BOK: Supply of Wood Fuels |
Energieholzbereitstellungssysteme

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Assessment is based on written working assignments (20 %), a seminar paper (30 %) and a
written test (50 %). All parts have to be passed positively (> 50 % of maximum points).

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Basic knowledge of forestry is advantageous but not compulsory.

Content:

» Energy balance, demands and potential in Austria

» Timber as energy source, energy content, standards and qualities of fuels
* Supply of forest chips, chipper types, transport systems, logistics, costs

* Management of short-rotation forest areas

* Energy balance of supply systems

* Multicriteria evaluation of supply systems

Intended Learning Outcomes:

+ Gain basic knowledge about wood biomass on technical, economical and ecological aspects

» Gain insight about appropriate operations and machines

* Planning of wood biomass supply operations with regard to technical, economical and ecological
aspects

Teaching and Learning Methods:
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Seminar (3 ECTS)

Energieholzbereitstellungssysteme (LV.-Nr 915332)

2 SWS

Gernot Erber, Christian Kanzian

For further information in this module, please click campus.tum.de or here.
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WZ9421BOK: Aspects of Product Quality in Plant Production | Aspects of Product Quality in Plant Production

Module Description

WZ9421BOK: Aspects of Product Quality in Plant Production | Aspects
of Product Quality in Plant Production
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Module Description

WZ9422BOK: Technology Manure Utilisation | Technik der Biomasse
und Wirtschaftsdiingernutzung

Version of module description: Gultig ab winterterm 2018/19

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment criteria:

active participation in the course (active participation in discussions, exercises, excursion)
Assessment: written examination

Repeat Examination:

(Recommended) Prerequisites:

Content:

1 Ecological fundamentals 1.1 Environmentally relevant elements and compounds 1.2 Circulation
of substances 1.3 Nutrient and pollutant balances 2 Legal regulations, environmental protection
measures 3 Biogenic emissions from agriculture (odours, NH3, CH4, N20) 3.1 Mechanism of
formation, sources, mitigation strategies 3.2 Guidelines on assessment of ambient air from animal
husbandry 4 Agricultural manures 4.1 Farmyard manure 4.1.1 Methods of farmyard manure
removal 4.1.2 Methods of farmyard manure storage 4.1.3 Methods of farmyard manure treatment
4.1.4 Methods of farmyard manure spreading 4.2 Liquid manure 4.2.1 Liquid manure properties
4.2.2 Methods of liquid manure removal 4.2.3 Methods of liquid manure storage 4.2.4 Methods of
liquid manure treatment 4.2.4.1 Mixing and pumping 4.2.4.2 Aeration 4.2.4.3 Separation 4.2.4.4
Liquid manure additives 4.2.5 Methods of liquid manure spreading 4.2.5.1 Tankers and spreading
equipment 5. Energy production from biomass 5.1 Biogas production 5.1.1 Potential (manures,
organic wastes, energy plants) 5.1.2 Anaerobical, biochemical degradation 5.1.3 Types of biogas
plants 5.1.4 Energy efficiency of biogas plants 5.1.5 Energy conversion, electricity and heat from
biomass (FC, HPC, MGT) 5.2 Solid fuels 5.2.1 Harvesting and conditioning 5.2.2 Firing systems
5.3 Fuels 5.3.1 Vegetable oils 5.3.2 Ethyl alcohol
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Intended Learning Outcomes:

To know areas of problems and conflicts in protection of environment and climate in agriculture,
to point out causes of and solutions to problems and conflicts. To know and evaluate the broad
range of methods of manure storage, treatment and spreading. To develop methods of manure
management with low nutrient losses, high nutrient efficiency and low environmental impact. To
apply guidelines on assessment of emissions from animal husbandry. To describe methods of
energy production from energy plants and biomass (biogas production, solid fuels, fuels).

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9428BOK: Technology of Wood Processing | Technologien der Holzverarbeitung

Module Description

WZ9428BOK: Technology of Wood Processing | Technologien der
Holzverarbeitung

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

1

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written
oral examination

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Characterization of the raw material Wood (grading etc.) and principles of converting the raw
material wood into a material and wood-base products. Principles of slicing, sawing, milling,
chipping etc. drying and glueing.

Intended Learning Outcomes:

Understanding of the relationship of wood as a raw material and the wood-based materials and
products along the process chain wood and the approbiate technologies. Knowlegde of the most
common wood based materials, their properties and potential applications incl. relevant Standards.

Teaching and Learning Methods:
Vorlesung interaktiv mit Studierenden

Media:

Module Catalog of the study program M.Sc. Biomass Technology 107 of 721
Generated on 30.10.2024



WZ9428BOK: Technology of Wood Processing | Technologien der Holzverarbeitung

Reading List:
Wagenflhr, A., Scholz, F., Taschenbuch der Holztechnik. Fachbuchverlag Leipzig, Leipzig 2005
Fellner, J., Teischinger, A., Zschokke, W.: Holzsprektrum. proHolz Austria, Wien 2007

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (1 ECTS)

Technologien der Holzverarbeitung (LV-Nr. 891330)

1 SWS

Alfred Teischinger

For further information in this module, please click campus.tum.de or here.
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WZ9466BOK: Soil Protection | Soil Protection

Module Description

WZ9466BOK: Soil Protection | Soil Protection

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

written and oral

The overall grade is composed of the following components:
Written exam (multiple & single choice) 40%

Homework - Case Study (written) 50%

Participation in the Peer Review Workshop 10%

Grading scheme:

>=90 Excellent (1)

>=80 Good (2)

>=70 Fair / Average (3)

>60 Passed (4)

<=60 Failed (5)

Note: the course certficate can only be issued after all examination parts are passed with at least
50% of the maximum attainable scores.

The blended learning components (homework, peer review workshop) are handled through BOKU
Learn.

The written exam (multiple/single choice mode) comprises a total of 10 questions.

Grading will only be issued if all assessment components are passed with at least 50% of the
maximum scores attainable.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Fundamentals of soil science (at least bachelor level, ideally the level after passing the exam of
911.306 - Soil Science Refresher); Proficient English
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Content:

Introduction

- Global issues and drivers of soil less and degradation (theory/lecture)

-Major soil threats at global, European and national level (theory/lecture)

-Case studies covering different aspects of soil degradation and soil management (blended
learning component: homework, peer review workshop)

Intended Learning Outcomes:

Overall aim: Provide an overview on major problems of soil protection and sustainable land use at
global, European and national (Austrian) level.

Objectives:

- make you familiar with the main soil threats at global, european and national level
- make you familiar with (sources of) information on the current state of soil

- give you an appreciation of instruments of soil protection and their application to specific
problems

- encourage critical evaluation and challenging of current concepts of soil protection
- provide guidance for informed use of soil information and decision making

- enable you to develop possible solutions for better protection of soil

Expected learning outcomes:

- Know and comprehend fundamental soil threats

- Recall the main soil threats

- Know about major drivers and causes of soil degradation

- Put them into context of natural, societal and economic conditions

- Rank their relative importance at national, European and global level

- Know about the state of soil (degradation)

- Recall major pattern of soil degradation at national and European scale

- Know about sources of soil information and their application

- Recall important sources of soil information in Austria, Europe and at global

level

- Make informed use of soil information

- Know about instruments / measures of soil protection

-Apply your knowledge to a case study

Teaching and Learning Methods:

Interactive lecture

Interactive lecture (theory part) combined with blended learning components (Homework, peer
review workshop) handled through BOKU Learn.

Media:
Reading List:

The course materials will be made available chapter by chapter during the semester through
BOKULearn.
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Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (3 ECTS)

Soil protection (in Eng.); (LV-Nr. 911301)

2 SWS

Walter Wenzel

For further information in this module, please click campus.tum.de or here.
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WZ9467BOK: Mountain Forest Silviculture | Gebirgswaldbau

Module Description

WZ9467BOK: Mountain Forest Silviculture | Gebirgswaldbau

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written
written test on lecture contents

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Basic silvicultural know how as it is taught in the Bachelor class of Silviculture

Content:

Forests are one of the key vegetation forms in Mountainous areas and forest coverage is required
to ensure the protection function within this multi-functional environment. Forests fulfill a protection-
production- welfare and recreational function and thus help to guarantee the settlement areas in
mountainous regions. For example, it is expected that within the State of Tirol only 15 % may be
considered as potential settlement area and without forests this area would be much smaller. We
have 22% of Mountain forests which grow under extreme conditions (e.g. climate, soil, shortage
of the vegetation period, etc.). Thus maintaining forests for ensuring its multifunctional role within
Mountainous areas is a key element within silviculture This also underlines that regeneration is
extremely important and that potential threats for forest regeneration such as browsing, grazing
and entomological risks, etc., need to be avoided. These threats lead to a substantial decline in
forest regeneration and thus in a long run to unstable and fragile forests. Forests in mountainous
areas require special silvicultural techniques and have to ensure a continuous coverage of the
forested area.

This requires an assessment of the risk potential followed by a short, medium and long term
planning of silvicultural treatments.
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Intended Learning Outcomes:

General understanding of forests in mountainous areas including their role for ensuing the
multifunctional demands, required planning activities and silvicultural activities. Why are forests
important and what would happen if we would have no forests.

Teaching and Learning Methods:
Lecture in the classroom. Background material will be distributed during the course.

Media:

Reading List:
Hasenauer H.: Skriptum Waldbau; Mayer, H.: Waldbau auf soziologisch-6kologischer Grundlage;
Mayer, H. - Pitterle, A.: Osttiroler Gebirgswaldbau

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Gebirgswaldbau (LV-Nr. 913328)

2 SWS

Hubert Hasenauer, Rupert Seidl

For further information in this module, please click campus.tum.de or here.
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WZ9468BOK: Forest Soil Biology | Waldbodenbiologie

Module Description

WZ9468BOK: Forest Soil Biology | Waldbodenbiologie

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
The participants in these lectures and exercises are constantly evaluated. Criteria for evaluation
are regular attendance, quality of contributions, input to discussions and presentation of results.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:
(1) Soil sampling for microbial analysis and gas measurement

(2) Lectures on microbial decomposition in the forests, factors of influence, soil organisms, effects
of soil warming

Intended Learning Outcomes:

Understanding of the forest soil as a habitat for microorganisms, soil animals and plant roots. View
of the reciprocal effects and activities of these organisms, their function and their dependence on
the environment.

Teaching and Learning Methods:
lecture with exercises

Media:
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Reading List:

Haider K. (1996) Biochemie des Bodens. Ferdinand Enke Verlag, Stuttgart, 174 pp.

Killham K. (1994) Soil Ecology, Cambridge University Press, Cambridge, 141 pp.

Paul, EA, Clark, FE (1996) Soil Microbiology and Biochemistry. Academic Press, New York, 340
pp.

Schlegel, HG (1992) Allgemeine Mikrobiologie. 7. Aufl. Thieme verlag, Stuttgart, 634 pp.

Sylvia D.M., Fuhrmann J.J., Hartel P.G., Zuberer D.A. (1999) Principles and Applications of Soil
Microbiology. Prentice Hall, Upper Saddle River, New Jersey, 550 pp.

- A script will be available

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung mit Ubung (3 ECTS)

Waldbodenbiologie (in Eng.); (LV-Nr. 911348)

2 SWS

Sophie Zechmeister-Boltenstern

For further information in this module, please click campus.tum.de or here.

Module Catalog of the study program M.Sc. Biomass Technology 115 of 721
Generated on 30.10.2024


campus.tum.de
https://campus.tum.de/tumonline/WBMODHB.wbShowMHBReadOnly?pKnotenNr=1415292&pOrgNr=31224

WZ9469BOK: Aspects of Nature Conservation in Forest Protection | Naturschutzaspekte des Waldschutzes

Module Description

WZ9469BOK: Aspects of Nature Conservation in Forest Protection |
Naturschutzaspekte des Waldschutzes

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:

Master German/English two semesters winter/summer
semester

Credits:* Total Hours: Self-study Hours: Contact Hours:

1

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Possibilities to implement forest protection measures in accordance with nature conservation.
Evaluation of forest protection risks in general and of forest protection risks in connection with total
retraction from any forest protection measures. Problems related with dying and with dead trees.
Modus operandi in special cases: diagnosis of pests and their natural enemies, risk assessment
and determination of site predisposition and of stand predisposition.

Intended Learning Outcomes:
Relaying of problem-oriented knowledge for risk assessment in case of execution or of omission of

forest protection measures.

Teaching and Learning Methods:
interactive lecture

Media:
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Reading List:
Scherzinger W. (1996): Naturschutz im Wald. E. Ulmer

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (1 ECTS)

Naturschutzaspekte des Waldschutzes (LV-Nr. 916327)

1 SWS

Rudolf Wegensteiner

For further information in this module, please click campus.tum.de or here.
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WZ9473BOK: Actual and Future-oriented Themes of Silviculture | Aktuelle und zukunftsorientierte Themen des
Waldbaus

Module Description

WZ9473BOK: Actual and Future-oriented Themes of Silviculture |
Aktuelle und zukunftsorientierte Themen des Waldbaus

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Presentation and discussion of current and future oriented forest management questions/problems
(increasing demand of wood; climate change; continuous cover forestry; etc.); evaluation of
possibilites/alternatives, chances and risks of silvicultural concepts and procedures considering
changing general conditions/challenges

Intended Learning Outcomes:
Extending of silvicultural knowledges; adaption of competences for developing silvicultural

strategies and deducing of objective oriented and situational treatment programmes

Teaching and Learning Methods:

Media:

Reading List:
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WZ9473BOK: Actual and Future-oriented Themes of Silviculture | Aktuelle und zukunftsorientierte Themen des
Waldbaus

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Exkursion (2 ECTS)

Aktuelle und zukunftsorientierte Themen des Waldbaus (LV-Nr. 913009)
2 SWS

Eduard Hochbichler

For further information in this module, please click campus.tum.de or here.
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WZ9474BOK: Agricultural Engineering in Plant Productionseminar | Agricultural Engineering in Plant Productionseminar

Module Description

WZ9474BOK: Agricultural Engineering in Plant Productionseminar |
Agricultural Engineering in Plant Productionseminar

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English one semester

Credits:* Total Hours: Self-study Hours: Contact Hours:
4

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The overall course grade is compiled from evaluations in the following three areas:

1. Evaluation of active participation during course meetings with mandatory attendance (15 points)
2. Evaluation of the final paper (40 points)

3. Evaluation of the final presentation (45 points)

Grades:

The grades for the course will be calculated according to the number of points achieved and based
on the following grading scale:

90 — 100 Points = very good (1)

78 — 89 Points = good (2)

66 — 77 Points = satisfactory (3)

55 — 65 Points = adequate (4)

0 — 54 Points = inadequate (5)

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
The prerequisite for participation in the course is a solid foundation in agricultural engineering and
agricultural production, as well as in plant production.

Content:

The course focuses on special topics in the field of agricultural engineering in plant
production. This course builds upon the content of the courses “Fundamentals of Agricultural
Engineering“ (931.103), “Agricultural Engineering in Plant Production® (931.100) as well as
»#Agricultural Engineering in Plant Production - practical course® (931.101). Students will delve
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into various aspects of agricultural engineering by researching and writing literature comparison
papers. One focus of the course is to work with scientific literature in English and correctly use
English technical terms.

The course is designed to be interdisciplinary and covers process engineering (through the
detailed examination of process engineering aspects of agricultural engineering), plant production
aspects (by conveying the technical requirements based on plant production conditions), as well
as sustainability aspects (by evaluating the environmental effects, future viability). The course’s
primary aim is not simply to communicate detailed information on agricultural engineering, but
rather to contribute to a critical evaluation of processes and innovations in the course’s areas of
focus, as well as to determine problems and challenges in the selected fields of application.

Intended Learning Outcomes:

Upon positive completion of the course, students will be able to:

* Give an overview of special topics in the field of agricultural engineering

» Confidently use scientific literature (search, use and correctly cite literature)

* Critically evaluate scientific literature

* Participate in discussions based on the analysis of scientific literature and determine
development potential, risks and open research areas

Teaching and Learning Methods:
The topic of the course paper can be chosen from a pool of topics, however each topic may only
be researched once. The topic will be presented and clarified during the last course units.

The content of the course paper will be a critical examination of one technology. The final paper
should be structured as follows:

1. A short summary of the technology and its current state of development (ca. 500 words)

2. A summary of the technologies/innovations as described in the literature (ca. 1,000 words)

3. A critical evaluation of innovations (benefits, drawbacks, practical applicability), discussion
supported by literature data (ca. 1,000 words)

4. A conclusion (max. 100 words)

The course paper will be written about the individual technologies in 3-person groups. The course
paper should be as short and concisely written as possible (no comprehensive “summary” of the
literature); the suggested length of the paper is approximately 5-6 pages (2,600 words not counting
the bibliography). The course papers should be based on the content of at least 10 scientific
publications written in English.

Results of the course paper will be presented visually in the concise format of a poster. Course
leaders will make a template for the poster available to all course participants. Upon positive

evaluation, posters will be approved for printing.

Media:
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Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

Seminar mit Exkursion (4 ECTS)

Agricultural engineering in plant production - seminar (LV Nr. 931300)

3 SWS

Alexander Bauer, Norbert Barta, Andreas Gronauer, Gerhard Piringer, Helmut Wagentristl

For further information in this module, please click campus.tum.de or here.
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AR30317: Lecture Series TUM.wood | Ringvorlesung TUM.wood [TUM.wood]

Renewable Raw Materials for Material Use | Chemisch-werkstoffliche
Nutzung von Biomasse

Elective Modules TUM | Wahimodule der TUM

Module Description

AR30317: Lecture Series TUM.wood | Ringvorlesung TUM.wood
[TUM.wood]

From tree to architecture — the value chain of wood

Version of module description: Giiltig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master German/English one semester one-time
Credits:* Total Hours: Self-study Hours: Contact Hours:
3 90 60 30

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

A written exam is implemented at the end of the semester.

Answerings questions regarding the content of the lectures is the main aspect of the exam. There
‘s a possibility that it contains tasks, which require independant thinking and development of the
gained knowledge. Drawing scetches, answering multipe-choice questions and verbalizing your
own resolution can be part of the exam.

Length: 90 min.
Tools: dictionary

Repeat Examination:

(Recommended) Prerequisites:
Es werden rudimentare Grundkenntnisse im allgemeinen Themenkomplex Wald, Holz, Bauwesen
empfohlen.

Content:
The lecture series should offer an overview about the relations in the whole value chain of
wood and forestry. A holistic approach beyond the limits of the faculties should deepen the
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understanding for the ecologic, economic, socio-cultural and technical aspects of the topic ‘building
with timber’.

Intended Learning Outcomes:
After having participated the course the students will be able to:

- understand the important aspects, challenges and strategies of modern silviculture in central
Europe

- analyze the ecologic and economic relations between silviculture, wood processing and
implementation in the building construction sector

- understand the state of the art in the production of solid timber and timber products

- gain an insight in the development of biogenic polymers

- gain an overview of the engineers topics of structural design, fire safety and building physics in
timber construction

- gain an overview of the implementation fields of timber in building construction (multi storey
buildings, timber engineering, construction in existing contexts...)

- understand the most important parameters at construction and design of timber buildings

Teaching and Learning Methods:

The interdisciplinary approach of TUM.wood is reflected by its teaching proposition. The aligned
programme of the associated departments invites the students of the involved faculties to gain
knowledge of the other areas of study. This comprehensive knowledge is presented within a
series of lectures given by the different TUM.wood-partners. Referenced projects may show the
complexity and conjunction of the diverse topics and relate therory and practice.

The content of the lectures shall be documented by the students themselves. These notes and the
slides of the lecutres build the foundation for the exam. The main learning aspect is to understand
the imparted knowledge and conncetion the coherences between the presented interdisciplinar
topics. Suggestions for advanced literature will be given during the lessons.

Media:
Presentations of the lectures will be provided for the exam prepartions.

Reading List:

Kaufmann, H. und Nerdinger, W. (2011) Bauen mit Holz - Wege in die Zukunft. Ausstellungskatalog
Pinakothek der Moderne. Prestel, Miinchen

Kaufmann, H. mit Kroétsch, S. und Winter, S. (2021) Atlas Mehrgeschossiger Holzbau. Detail
Verlag, Minchen

www.dataholz.eu
www.informationsdienst-holz.de

Weitere projektbezogene Literaturempfehlungen werden zu Beginn der jeweiligen Veranstaltung
mitgeteilt.
Je nach Themenschwerpunkt wird ein Handapparat zur Verfugung gestellt.
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Responsible for Module:
Birk, Stephan; Prof. Dipl.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:

TUM.wood Lecture Series: Exploring the Wood Value Chain (Vorlesung, 2 SWS)

Schuster S [L], Schuster S, Seidl R, Annighdfer P, Ludwig F, Doérfler K, Weber-Blaschke G, van de
Kuilen J, Zollfrank C, Benz J, Winter S, Birk S, Nagler F

For further information in this module, please click campus.tum.de or here.
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CS0008: Enzyme Engineering | Enzyme Engineering [EE]

Module Description

CS0008: Enzyme Engineering | Enzyme Engineering [EE]

Version of module description: Gultig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

To proof whether the students are able to show ways to optimize enzymes in their properties and
to perform this methodically, a written examination takes place with a duration of 60 minutes and a
written seminar report must be created.The total grade consists of the written exam grade (67%)
and the grade of the seminar report (33%).

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Content:

This course aims to convey molecular biology and protein chemistry approaches to optimize
enzymes especially by variation of the primary structure. Essential contents are: analysis of the
limitation at the molecular level, rational methods, computer-based methods, evolutionary and
combined procedures, high-throughput methods, robotics. The seminar aims to convey basic
bioinformatical tools used in rational enzyme design such as ligand docking, energy minimization
and rational introduction of mutations. These methods will be practiced on real enzymes and used
to generate improved enzyme variants for a specific engineering target.

Intended Learning Outcomes:

After participating in the lecture the students will be able to indicate options for the improvement
of technically limited enzymes, to estimate the necessary effort for these improvements and they
own the theoretical ability to put these improvements into practice. After having participated in the
seminar the students are able to use different bioinformatical tools for rational enzyme design and
are able to evaluate the results of the generated informatical predictions.
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Teaching and Learning Methods:

The lecture will be performed as ex-cathedra teaching to provide the students with all necessary
fundamentals. In addition, the students review single methods and procedures by themselves e.g.
based on current scientific literature and present this review to each other in a presentation. In the
seminar, the students will be guided through the single steps of a rational enzyme engineering
approach with the help of a script. The results of these steps will be summarized in a written report
to put the single steps into a larger context.

Media:
PowerPoint, lecture script, scientific publications

Reading List:

Recommendations:

"Directed Enzyme Evolution: Screening and Selection Methods” (Methods in Molecular Biology)
and “Directed Evolution Library Creation: Methods and Protocols” (Methods in Molecular Biology),
both Frances H. Arnold, George Georgiou (publisher), Springer, Berlin

“Protein Engineering Protocols” (Methods in Molecular Biology), Katja M. Arndt and Kristian M.
Muller (publisher), Springer, Berlin.

Responsible for Module:
Sieber, Volker; Prof. Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0009: Enzymatic Biotransformations | Enzymatic Biotransformations [IBT]

Module Description

CS0009: Enzymatic Biotransformations | Enzymatic Biotransformations
[IBT]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The students should be able to understand and describe possibilities and limitations of established
industrial enzymatic processes. This understanding and its application to derive ways to

improve existing processes, making them more sustainable and to establish new ones, a written
examination takes place with a duration of 90 minutes (approved tool: calculator). As a voluntary
mid-term effort, the students can take part in three online test within the Moodle course of the
exercise. If they achieve at least 65% of the points in these tests, a bonus of 0.3 will be credited on
the grade of the written examination (however, an improvement of the grade from 4.3 to 4.0 is not
possible).

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Content:

The lecture provides a broad overview about applications of enzymes in industrial processes

and detailed insight into the corresponding technically important aspects by means of current
examples. Essential contents are: industrially relevant properties of enzymes, essential enzyme
classes and the most important enzymatic mechanisms, whole cell catalysis vs. enzyme catalysis,
biocatalysis vs. classical chemical catalysis, methods of enzyme immobilization, enzymes in
aqueous and non-aqueous systems, enzymatic reactions combined with chemical reactions, large-
scale supply of enzymes. On the application side, biotransformations which are necessary for

the conversion of biogenic ressources are treated as well as reactions for the synthesis of bulk
chemicals, fine chemicals and food additives.
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Intended Learning Outcomes:

After participating in the lecture the students will be able to review possible applications of
enzymes in different chemical and technical processes, to understand the behaviour and limitation
of enzymes in these processes and to derive ways to establish new reactions biocatalytically

and to propose technically meaningful scenarios for newly developed enzymatic processes
respectively.

Teaching and Learning Methods:

The lecture will be performed as ex-cathedra teaching which is interrupted by queries to familiarize
students with all necessary basics and to stimulate independent, critical thinking. In the exercise,
the students will deepen the knowledge they have learned and solve specific problems of varying
complexity, either alone or in group work.

Media:
PowerPoint, white board, exercise sheets or online questions

Reading List:

Responsible for Module:
Sieber, Volker; Prof. Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:
Enzymatic Biotransformations (Exercise) (Ubung, 1 SWS)
Sieber V [L], Arana Pena S, Hupfeld E

Enzymatic Biotransformations (Lecture) (Vorlesung, 2 SWS)
Sieber V [L], Sieber V
For further information in this module, please click campus.tum.de or here.
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CS0012: Artificial Intelligence for Biotechnology | Artificial Intelligence for Biotechnology [Al]

Module Description

CS0012: Artificial Intelligence for Biotechnology | Artificial Intelligence
for Biotechnology [Al]

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The module examination takes the form of a presentation followed by discussion. The learning
outcomes are verified by a group project (3-4 students per group). The presentation of the
developed code and the results of the project will be done together as a group, with each group
member presenting one part. The presentation should be equally divided among the group
members. After the presentation, each group member is asked individual questions about the
project. The final grade will be based on the presentation and results of the project (duration of
presentation and questions: approx. 30 min depending on group size; approx. 8-10 minutes

per student). As a voluntary mid-term effort, the students can take part in a multiple-choice test
(duration: 10 minutes). If they achieve at least 65% of the points in this test, a bonus of 0.3 will be
credited on the grade of the presantation (however, an improvement of the grade from 4.3 t0 4.0 is
not possible).

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Mathematical Skills in Linear Algebra and Statistics as well as Programming Skills in Python are
expected

Content:

Technologies that generate analyses or predictions based on data can be found in almost all areas
of our daily life (e.g. recommender systems, autonomous driving, and credit card fraud detection).
These methods are also important for analyzing biological and biomedical data, e.g. for finding
novel patterns in biological data, predicting the disease state of a patient, or the 3D structure of
proteins. In this course, we will learn the fundamentals of machine learning and will apply these
methods to various real-world problems.
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The following contents will be treated exemplarily:

- Similarity and Distance Metrics

- Data Preprocessing and Visualization

- Dimensionality Reduction (e.g., Principal Component Analysis)

- Classification (Nearest-Neighbor, Logistic Regression, Decision Trees, Support Vector Machines
(SVM))

- Model Selection and Hyperparameter Optimization (Confusion Matrix and Evaluation Measures,
Cross-Validation, Hyperparameter tuning techniques, Common problems such as Over- vs.
Underfitting)

- Clustering (K-Means, Hierarchical Clustering)

- Regression Models (Linear Regression, Support Vector Regression)

Al-based technologies have the potential to support many areas of biotechnology and
sustainability, e.g. by guiding downstream research with data-driven predictions or supporting
decision-making with demand forecasts. In this course, we will look at suitable practical examples
and demonstrate their potential.

Intended Learning Outcomes:

The students know the fundamental and most important artificial intelligence, especially machine
learning, methods and are able to apply them independently on various real-world problems. The
students learn the basics of the programming language Python (one of the leading programming
languages in the field of machine learning) and are able to implement and apply machine learning
algorithms in Python. In addition, students are able to visualize and interpret different types of data
and results independently. Students will understand how artificial intelligence can support areas of
biotechnology and sustainability and are able to assess the potential of Al-based approaches in
sustainability projects.

Teaching and Learning Methods:

Lectures to provide the students with all necessary fundamentals of artificial intelligence, especially
of machine learning which they will need to independently apply these concepts to real-world data.
In the exercises the students are introduced to the programming language Python, as well as to
apply and implement these algorithms for specific case studies.

Media:

The lecture shall mainly be done by using PowerPoint presentations. During the exercise the
students work at PCs to gain confidence in using the programming language Python. Students
implement various machine learning methods in Python (e.g. using Jupyter Notebooks) and apply
them on various examples. Students work on real world problems to implement learnt skills and to
gain confidence in applying these different methods independently.

Reading List:

Murphy, K. P. (2012). Machine learning: a probabilistic perspective. MIT press.
Bishop, C. M. (2006). Pattern recognition and machine learning. Springer.
Raschka, S. (2017). Machine Learning mit Python. mitp Verlag.
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Friedman, J., Hastie, T., & Tibshirani, R. (2001). The elements of statistical. Springer.

Responsible for Module:
Grimm, Dominik; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0024: Electrobiotechnology | Electrobiotechnology [EBT]

Module Description

CS0024: Electrobiotechnology | Electrobiotechnology [EBT]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The exam performance is effected by an written exam (90 min). It is reviewed whether the students
know the fundamentals of electrochemistry and if they can apply this knowledge on the design and
evaluation of electrobiotechnological processes.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Content:

Terms and definitions of electrochemistry and bioelectrochemistry; deepened knowledge of
physical-chemical fundamentals of electrochemical equilibria and electrochemical processes

and reactions; fundamentals of electrochemical thermodynamics and electrochemical kinetics;
fundamentals of electrochemical methods (with special focus on biological problems);
bioelectrochemical processes in biological systems, especially microorganisms and enzymes;
fundamentals of eletrobiotechnology especially on reactions, reactor technology and balancing.
Examples of electroorganic syntheses, inter-relations with other subject areas (e.g. environmental
biology); exemplarily applications in biosensoris and electrobiorefineries.

Intended Learning Outcomes:

The students are qualified to understand the fundamentals of electrochemistry and
electrobiotechnology after the course. They will aquire knowledge of the different application fields
of electrocchemistry as well as electroanalysis. Additionally they will be qualified by an in-depth
knowledge of bioelectrochemistry especially of natural cellular bioelectrochemical processes as
well as bioelectrochemistry of enzymes and microorganisms in combination how to apply them in
electrobiotechnology.
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Teaching and Learning Methods:

The module consits of lectures and parallel tutorials. Contents of the lecture shall be imparted
in speech and by presentation. In the exercises performed as part of the module learned theory
shall directly be applied with a practical orientation by means of calculations and examples from
targeted aspects of electrochemistry and electrobiotechnology.

Media:
Panel, slides, scripts, exercise sheets

Reading List:

Responsible for Module:

Plumeré, Nicolas; Prof. Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0025: Advanced Analytics for Biotechnology | Advanced Analytics for Biotechnology [AdInstAna]

Module Description

CS0025: Advanced Analytics for Biotechnology | Advanced Analytics
for Biotechnology [AdInstAna]

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Examination: A 60-minute written examination in which students demonstrate their ability to solve
analytical problems using a combination of experimental and theoretical methods. No aids are
allowed in the examination. Participation in the examination is subject to a 90% attendance in the
lecture and seminar.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Prerequisite for this module is the successful completion of a course in Instrumental Analytics
including GC/MS and LC/MS. Proof (module description, transcript of grades) must be sent to
corinna.urmann@tum.de before the start of the module. If you have obtained your Bachelor degree
in Chemical Biotechnology at the TUM Campus Straubing, you do not need to send the module
description, as we know the content of the lecture. If the requirements are met, you will be admitted
to the module with a maximum of 10 students. An insurance for damages in the laboratory is
necessary.

Content:

The module deals with chromatographic methods such as GC and LC (sampling, sample
preparation, sample separation) in combination with different detection options such as MS, MS/
MS (e.g. high resolution). In addition, different evaluation methods (practical and theoretical) for
structure determination or compound identification are covered.

Intended Learning Outcomes:
After successful participation in the module, students will be able to recognise the potential
applications of the methods as well as their limitations. Understand and confidently discuss
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the methods and techniques presented, as well as terms and abbreviations. Apply evaluation
procedures and principles of documentation and reporting correctly. Independently formulate
challenging analytical questions, identify appropriate analytical techniques and combine
experimental and theoretical methods to solve the problems.

Teaching and Learning Methods:
The teaching methods used are the lecture with PowerPoint support, as well as teaching videos,
open source software and additional material. In the seminar, students will work on practical

examples and present their results to their colleagues.

Media:

Reading List:

Responsible for Module:
Dr. Corinna Urmann

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0100: Microbial and Plant Biotechnology | Microbial and Plant Biotechnology [MPBioTech]

Module Description

CS0100: Microbial and Plant Biotechnology | Microbial and Plant
Biotechnology [MPBioTech]

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

In order to check whether students have understood and are able to apply the principles and
relevant methods and techniques of biotechnological production processes, the students answer
questions about production processes and fermentation strategies, as well as on important
methods and applications in plant biotechnology in a written exam (90 min) and prove that they
have understood the correlations of metabolism. Allowed tools are calculators.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Fundamentals of Biology or of cell and microbiology from the Bachelor's courses

Content:

In the lecture microbial biotechnology relevant topics and techniques of microbial biotechnology
are presented. This includes the quantitative description of the metabolic performance of
microorganisms, industrially relevant substrate sources, metabolic engineering strategies as well
as examples of industrial production processes (e.g.: alcohols, amino and organic acids).

In the lecture plant biotechnology the most important model and crop plants in biotechnology

are presented, classified and their morphological and physiological properties are emphasized.
Major questions, methods and solutions will be discussed with thier pros and cons. Some of the
topics to be discussed: legal framework, major appilcation of current plant genetic engineering, the
Arabidopsis model system, snovel concepts for yield and quality improvement. One focus is on the
challenges for agriculture caused by climate change and sustainable solutions.
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Intended Learning Outcomes:

Upon successful completion of the module, students will be familiar with the principles and
techniques of relevant microbial bioprocesses. The students have acquired knowledge of
fermentation processes and are able to develop strategies for process control for selected product
classes. The students have learned to quantitatively describe microbial growth and fermentation
processes. The students have acquired in-depth knowledge of relevant production processes for
selected products of industrial biotechnology and understand their importance for the development
of sustainable chemistry. Also, the students know the most important methods and applications in
plant biotechnology and are able to assess them.

Teaching and Learning Methods:

The contents of the lectures are conveyed by a talk of the lecturer, based on PowerPoint
presentations. The blackboard might additionally be used to explain more complex relationships.
To a limited extent, this can be supplemented by self-study of the literature mentioned in the
lecture.

Media:
PowerPoint, whiteboard

Reading List:

Microbiology — an evolving science, J. L. Slonczewski, J. W. Foster, W W Norton & Co Inc, 4th
edition, ISBN: 978-0-393-61403-9 (available in the library)

Molecular Biology of the Gene, I. D. Watson, T. A. Baker, A. Gann, M. Levine,

Losick, Pearson, 7th edition, ISBN-13: 978-0321762436 (available in the library)
Biotechnology, R. D. Schmid, C. Schmidt-Dannert, Wiley-VCH, 1st edition,

ISBN: 978-3-527-33515-2 (available in the library, eBook)

Industrial Microbiology, D. B. Wilson, H. Sahm, K.-P. Stahmann, M. Koffas,

Wiley-VCH, 1st edition, ISBN: 978-3-527-34035-4 (available in the library)

Industrial Biotechnology — Products and Processes, C. Wittmann, J. Liao,

Wiley-VCH, volume 4, ISBN: 978-3-527-34181-8 (available in the library, eBook)

Industrial Biotechnology — Microorganisms, C. Wittmann, J. Liao,

Wiley-VCH, volume 4, ISBN: 978-3-527-34179-5 (available in the library, eBook)

Campbell Biology N. A. Campbell, L. A. Urry, M. L. Cain, S. A. Wasserman, P. V. Minorsky, J. B.
Reece, Pearson, 11th edition (2018) (available in the library)

Responsible for Module:
Blombach, Bastian; Prof. Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:
Microbial Biotechnology (Vorlesung, 2 SWS)
Blombach B [L], Blombach B

Applied Microbiology and Metabolic Engineering (Lecture) (Vorlesung, 2 SWS)
Blombach B [L], Blombach B, Glawischnig E
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Plant Biotechnology (Lecture) (Vorlesung, 2 SWS)
Glawischnig E [L], Glawischnig E
For further information in this module, please click campus.tum.de or here.
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CS0104: Biogenic Polymers | Biogenic Polymers [Bioplar]

Module Description

CS0104: Biogenic Polymers | Biogenic Polymers [Bioplar]

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

During the seminar, students independently work on a topic from the field of biogenic polymers,
and give an oral presentation. Group work is optional. Assessment requires an oral examination
(30 minutes). Students demonstrate their knowledge of physico-chemical properties of biogenic
polymers as well as possible applications. Students are able to develop options for chemical
synthesis and analysis of physico-chemical properties of bioplastics. No further tools are allowed in
the examination.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Successful participation in "Basics in Chemistry" and knowledge of materials and chemical
compounds, or comparable knowledge on chemistry and physics.

Content:

The module deals with structure and function of natural bio-macromolecules (in particular
polysaccharids and proteins). Furthermore, basics of biogenic polymers will bei discussed

in the view of polymers holding potential for applications in future technology. The topic of
chemical synthesis and derivatization of bioplastics for use in industry is introduced (e.g. cellulose
derivatives). Special focus is set on the development of options for chemical synthesis and its
competent application. Physico-chemical properties of bioplastics as well as their characterization
is central to the lecture.

The seminar takes the form of a journal club with students independently work on reserach papers
and their presentation to fellow students.
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Intended Learning Outcomes:

After participation, students are able to classify different kinds of bioplastics with respect to their
possible application. They are competent to evaluate the production processes of biopolymers
used in technology and can classify them according to their profile of properties. The module
enables students to decide on appropriate synthesis methods to meet specific requirements in the
industry. Students will also be able to use physico-chemical analysis methods in a competent way.

Teaching and Learning Methods:

Lecture (talks given by teaching staff using PowerPoint media, books and additional written
document), seminar (independent work on a topic including a presentation, peer instruction and
constructive criticism)

Media:
Presentations, slide notes

Reading List:
Endres, H.J., Seibert-Raths, A., Technische Biopolymere, Carl Hanser Verlag, Minchen, 2009

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Biogenic Polymers (Seminar) (Seminar, 1 SWS)
Zollfrank C [L], Helberg J

Biogenic Polymers (Lecture) (Vorlesung, 2 SWS)
Zollfrank C [L], Zollfrank C
For further information in this module, please click campus.tum.de or here.
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CS0108: Catalysis | Catalysis

Module Description

CS0108: Catalysis | Catalysis

Version of module description: Gultig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Results will be assessed by a written exam (90min), whereby the students explain important facts
of technical catalysis chemistry, mechanistic aspects of catalysts how catalysts work, what is their
typical composition and show practical applications by using examples.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basic organic and inorganic chemistry

Content:

transition metal compounds, homogenous/heterogenous catalysis, mechanistic details of
activation of organic and inorganic molecules at transition metal compounds, surface chemistry,
characterisation of catalysts, heat/mass transfer at catalyst grains, reactor designs

Intended Learning Outcomes:

Students can show important chemical aspects of the phenomenon of catalysis with simple
examples. They can show the implication of a catalyst in an overall reaction and can quantify it
mathematically by using typical measurable values.

Teaching and Learning Methods:
Using lectures, basic principles of catalysts and catalysis will be transmitted.

Media:
Power point presentation, table, oral teaching, discussion
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Reading List:
Dirk Steinborn, Grundlagen der metallorganischen Komplexkatalyse, Vieweg und Teubner Verlag,
2. Auflage 2009 (434 Seiten, 41 €).

Responsible for Module:
Riepl, Herbert; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:
Catalysis (Lecture) (Vorlesung, 3 SWS)

Riepl H [L], Riepl H

For further information in this module, please click campus.tum.de or here.
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CS0109: Sustainable Energy Materials | Sustainable Energy Materials [SEM]

Module Description

CS0109: Sustainable Energy Materials | Sustainable Energy Materials
[SEM]
From the basics to the application

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The learning outcomes will be checked through a written exam (90 minutes) in which the students
have to reproduce essential aspects of sustainable energy materials and their applications through
examples. In addition, mathematical problems will be given to show that the students are able to
quantify simple examples.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Knowledge of basic electrochemistry/physical chemistry is beneficial, but not required.

Content:

Sustainable energy management is an important issue to minimize environmental impact and
climate change. Electrochemical devices such as fuel cells and batteries can help use Renewable
In this course, you will learn about the basics of electrochemistry and various important devices
used in current and future energy systems, such as fuel cells, batteries, and electrochemical water
splitting. The lectures will cover the working principles, components, materials, applications, and
future potential of these devices in the energy economy.

Using catalysts in chemical reactions can increase their speed and selectivity, leading to significant
energy savings. One section of the course will focus on fuel cell catalysis, and other ideas such

as using catalysts in chlorine electrolysis will be introduced to demonstrate how choosing the right
counter reaction can result in energy efficiency. The topic of water splitting to obtain hydrogen will
be covered later in the course.

We will examine the use of different materials in energy-related devices and how their electronic
and ionic properties affect their performance.
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Batteries play a crucial role in electromobility by efficiently storing and releasing electrical energy.
One part of the course will cover Li-ion batteries, starting with an overview of their fundamentals
and the most common cell types. In addition to discussing the characteristics of typical Li-ion
electrode materials and electrolytes, the course will show how key performance characteristics
such as energy density, power density, and lifespan are influenced by the cell chemistry. The
course will also introduce concepts for the next generation of batteries, such as all-solid-state
batteries.

Intended Learning Outcomes:

Upon successful completion of this course, students will be able to:

1. Understand and Explain Key Concepts in Electrochemistry:

o Remember and describe the fundamental principles of electrochemistry, including
thermodynamics, kinetics, Pourbaix diagrams, and the Butler-Volmer equation.

o Explain the significance of electrochemical processes in energy conversion and storage
technologies.

2. Analyze Electrochemical Systems:

o Interpret Pourbaix diagrams to determine the stability of materials in various pH and potential
conditions.

o Apply the Butler-Volmer equation to analyze the kinetics of electrochemical reactions in different
energy systems.

o Evaluate the thermodynamic feasibility of electrochemical reactions in sustainable energy
applications.

3. Comprehend and Apply Battery Fundamentals:

o Understand the working principles of batteries, including charge/discharge processes, energy
density, and power density.

o Differentiate between various battery types (e.g., lithium-ion, sodium-ion, solid-state, flow
batteries) based on their materials, design, and application potential.

o Apply knowledge of battery chemistry to assess the performance and suitability of different
battery types for specific sustainable energy applications.

4. Develop and Evaluate Sustainable Battery Solutions:

o Develop strategies for improving the efficiency, lifespan, and environmental impact of existing
battery technologies.

o Critically evaluate the potential of emerging battery materials and technologies for future energy
storage solutions.

5. Understand and Analyze Hydrogen Fuel Cells:

o Explain the principles of hydrogen fuel cells, including the role of catalysts, membrane
technology, and the overall electrochemical process.

o Analyze the efficiency and challenges associated with hydrogen fuel cells in comparison to other
energy conversion technologies.

o Evaluate the environmental and economic implications of hydrogen fuel cell deployment in
various sectors.

6. Comprehend and Apply Knowledge of Electrolyzers:

o Understand the operation of electrolyzers, particularly in the context of hydrogen production from
renewable energy sources.
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7. Integrate Knowledge to Develop Sustainable Energy Solutions:

o Synthesize knowledge from electrochemistry, battery technology, and hydrogen energy systems
to propose innovative solutions for sustainable energy storage and conversion.

o Critically evaluate the trade-offs between different energy materials and technologies,
considering factors such as cost, scalability, environmental impact, and performance.

These learning outcomes are designed to ensure that students not only grasp the theoretical
concepts of sustainable energy materials but also apply and evaluate these concepts in practical,
real-world contexts.

Teaching and Learning Methods:

The module consists of a lecture with integrated exercises. The learning content is conveyed
through lectures. In the integrated exercises, students work on individual questions and present
their solutions.

1) Lectures:

- Purpose: Lectures provide the essential theoretical foundation in sustainable energy materials,
covering key topics like basic electrochemistry, battery fundamentals, and hydrogen fuel cells.

- Approach: Interactive and structured with clear explanations, visual aids, and real-world
examples, lectures often include brief in-class exercises to reinforce understanding.

- Outcome Alignment: Lectures support learning outcomes related to understanding and explaining
core concepts, while integrated exercises help students begin to apply and analyze these ideas.

2) Exercises and Problem-Solving Sessions:

- Purpose: These sessions reinforce lecture material, allowing students to practice problem-
solving, apply theory to real-world scenarios, and deepen their understanding.

- Approach: A mix of individual and collaborative exercises, including problem sets, with guidance
from instructors to support learning.

- Outcome Alignment: Exercises align with outcomes related to applying, analyzing, and evaluating
knowledge, preparing students for advanced tasks in projects and labs.

Media:

1) Presentation Slides:

* Purpose: Presentation slides will be the primary medium for delivering content during lectures.
They will be designed to visually complement the spoken content, providing clear and concise
explanations of key concepts, diagrams, equations, and real-world examples.

* Usage: Slides will be used to illustrate complex ideas in electrochemistry, battery technology, and
hydrogen systems, helping students to follow along and understand the material more effectively.
Key points, equations (e.g., Butler-Volmer equation), and visual aids (e.g., Pourbaix diagrams) will
be highlighted to enhance comprehension.

+ Accessibility: All slides will be made available to students before or after the lectures via the
course’s online platform, allowing for review and study at their own pace.

2) Online Learning Platform:
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* Purpose: The online learning platform (e.g., Moodle, Blackboard) will serve as the central hub for
course materials, communications, and assessments. It will facilitate a blended learning approach,
integrating various media forms into a cohesive learning experience.

» Usage: The platform will host lecture slides, videos, reading materials, quizzes, and assignments.
It will also be used for discussion forums where students can ask questions and engage in peer
learning. This platform supports continuous access to resources and enables students to manage
their learning effectively.

* Interactivity: Features such as quizzes, polls, and discussion boards will allow students to interact
with the material and with each other, enhancing engagement and reinforcing learning.

3) Textbooks and Research Articles:

* Purpose: Textbooks and scholarly articles provide in-depth coverage of theoretical concepts and
the latest research developments in the field. These resources are essential for supporting lecture
content and offering additional perspectives on topics covered in the course.

» Usage: Core textbooks will be recommended for fundamental concepts, such as basic
electrochemistry and battery technology. Research articles will be assigned to provide insights into
recent advancements and emerging trends in sustainable energy materials. These readings will
complement lecture content and form the basis for exercises and discussions.

* Depth: By engaging with these texts, students will deepen their understanding of the material

and develop critical thinking skills, particularly in evaluating new research and technological
developments.

Reading List:
Handbook of fuel cells, Wolf Vielstich, Hubert A. Gasteiger, Arnold Lamm, 2010

Electrochemical Systems, Karen Thomas-Alyea, John E. Newman, 2021

Responsible for Module:
Ledendecker, Marc; Prof. Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0149: Renewable Resources in Medicine | Renewable Resources in Medicine

Iﬁodule Delscription

CS0149: Renewable Resources in Medicine | Renewable Resources in
Medicine

Versionid



CS0149: Renewable Resources in Medicine | Renewable Resources in Medicine

from renwable ressources in medicine due to their aquired medical, chemical and materials
science knowledge and they can set the base for the potiental application of such materials.

Teaching and Learning Methods:
Lecture (talk by teaching staff) with media, seminar on case studies

Media:
Presentation, script, examples, case studies

Reading List:
The following literature is recommended: Buddy Ratner et al.: Biomaterials Science - An

Introduction to Materials in Medicine, Elsevier

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0156: Material Application for Renewable Resources | Material Application for Renewable Resources

Module Description

CS0156: Material Application for Renewable Resources | Material
Application for Renewable Resources

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

During the seminar, students independently work on a selected topic from the field of biobased
materials and give an oral presentation with PowerPoint-handout (min. 10 slides). Group work is
compulsory (3 — 5 persons). The students will implement their own online survey and present the
findings in the context of the relevant literature in the presentation (each student has to present 5
minutes). The oral presentation shall be assessed according to content of the PowerPoint-handout
and rhetoric aspects. The PowerPoint-handout summarizes the relevant literature, data, and key
findings. Weighting: PowerPoint-handout 1, oral presentation 1.

The seminar work is not part of the written exam. However, midterm bonus points can be achieved
which will have an effect on the individual final grade (-0,3).

Assessment requires a written examination (90 minutes). Students demonstrate their knowledge
of physico-chemical properties and possible applications of biobased materials, as well as their
environmental impact. Students are able to develop options for chemical synthesis and production
processes of biobased plastics. No further tools are allowed in the examination.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Successful participation in "Basics in chemistry " and “Biogenic Polymers”, as well as knowledge
of materials and chemical compounds, or comparable knowledge of chemistry and physics.

Content:

Lectures give an overview the applications for biogenic resources in materials industry. Starting
with the chemical composition and physic-chemical properties of the raw materials, the module
introduces students to production and processing of biodegradable and non-biodegradable
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bioplastics, as well as of natural fibore composites. It also covers material properties, relevant fields
of application, their environmental impact, as well as current market trends.

In the seminar, students independently work on research papers and based on that, give a
presentation to fellow students.

Intended Learning Outcomes:

After successful participation, students are able to assess opportunities and barriers for the
application of biobased plastics, as well as their environmental impact compared to conventional
plastics. Above all, they are competent to select suitable feedstocks, classes and types of
materials, as well as processes to meet the technical requirements of a specific target product,
having lower environmental impact at the same time.

Teaching and Learning Methods:

Lecture (talks using PowerPoint slide media, books and additional written material), seminar
(independent work on a selected topic with subsequent presentation, peer instruction and
constructive feedback).

Media:
Presentations, slide notes

Reading List:

Endres, H.J., Seibert-Raths, A., Technische Biopolymere, Carl Hanser Verlag, Minchen, 2009
Pickering, K. L. (Hrsg.): Properties and performance of natural-fibre composites, CRC Press, Boca
Raton 2008

Lewin, M.(Hrsg.): Handbook of Fibre Chemistry, Marcel Dekker, New York, 1998

Responsible for Module:
Fink, Bettina; Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0181: Advanced Electrochemistry | Advanced Electrochemistry

Module Description

CS0181: Advanced Electrochemistry | Advanced Electrochemistry

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The learning results are proved in form of a written test (60 min exam duration) at the end of

the semester. During the semester four online test to each of the main topics of this module are
offered as voluntary mid-terms. The online tests are opened in the week after a main topic was
concluded and remain open for five days. Up to 10% of the total number of points of the final
examination can be credited as bonus points. The results of the online tests, which are held during
the semester, determine the amount of bonus points. At least 65% of the points in the online test
must be achieved in order to receive bonus points. This means the online test are not graded,

the points reached in the online test only determine if and how many bonus points a student

gets for their final examination. It is not possible to raise the grade from 4.3 or worse to 4.0. This
should encourage students to continuously participate in the lectures and exercises which are very
important to them. Based on questions to electrochemical aspects the students prove that they
know the corresponding technical terms, designations and contents, that they understand the basic
relations and are able to apply their knowledge concerning the reactions taking place within the
scope of kinetic and thermodynamic connections. For that purpose, concrete computational tasks
are assigned.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Participation in the Modules “Allgemeine Chemie” and “Physikalische Chemie”, “Mathematik” und
“Physik” or similar courses. In general the student should have a basic knowledge of the reaction
kinetics and thermodynamics.
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Content:

- Fundamentals of Electrochemistry: Thermodynamics (electrochemical potential, electrode
potential, Nernst equation), transport in solution (migration, diffusion, convection), thermodynamics
of interface (the electrical double layer), electrochemical kinetics.

- Stationary Electrode Voltammetry (Potential pulse, linear sweep and cyclic voltammetry at macro-
and microelectrodes) for determination of thermodynamic and kinetic parameters.

- Mass transport by convection (Rotating disc electrode and rotating ring/disk electrode), thin film
methodology, ultra-micro electrodes, flow-cell electrodes.

- Electrochemical Impedance Spectroscopy (general principles, data acquisition and modelling,
data analysis and interpretation).

- Implementations of electrochemistry (Renewable energy conversion, green electrosynthesis,
Sustainable energy harvesting and storage)

Intended Learning Outcomes:

The students acquire knowledge of advanced concepts of electrochemistry. They master the most
important analytical techniques for investigating and evaluating electrochemical systems and
know how to control them. In particular, they understand where and when certain measurement
techniques are used and what knowledge they gain from them. Based on this, they are able

to investigate the same system under different limiting conditions. Furthermore, the students

are familiar with the electrochemical processes relevant in industry, such as the conversion of
renewable energies, green electrosynthesis and sustainable energy generation and storage,

and can apply their theoretical knowledge to these processes. Furthermore, they know concrete
application examples from research and industry and how these can be designed and optimised.

Teaching and Learning Methods:

In the lecture the teaching content is imparted by speech of the lecturer using text documents,
PowerPoint presentations and blackboard sketches. This enables a way of delivering the teaching
content to the students in detail and answering questions as soon as they arise. PowerPoint slides
and blackboard sketches create a visual assistance to understand the complex relationships in
electrochemistry. Additionally, the students are provided with exercises to consolidate what they
have learned in the lecture. The solutions to those exercises are later presented and discussed by
the students in a practice lesson.

Media:
Presentations, Moodle course with online tests, exercise sheets, question cataloge, PowerPoint,
script

Reading List:

Elektrochemie, Hamann/Vielstich, ISBN: 3527310681

Electrochemical Methods: Fundamentals and Applications; Bard/Faulkner, ISBN-13:
978-0471043720
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Responsible for Module:
Plumeré, Nicolas; Prof. Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:
Advanced Electrochemistry (Ubung, 1 SWS)
Plumeré N [L], Moore Y

Advanced Electrochemistry (Vorlesung, 2 SWS)
Plumeré N [L], Plumeré N
For further information in this module, please click campus.tum.de or here.
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CS0219: Protein-based Materials for Technology | Protein-based Materials for Technology

Module Description

CS0219: Protein-based Materials for Technology | Protein-based
Materials for Technology

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The performance test will be in the form of a written examination. The students should demonstrate
an understanding of the lecture content and its applications to problems related to proteins-based
materials in the exam. No auxiliary means are allowed in the exam. 120 min examination time.

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:

This course will intend to consolidate concepts in Physics, Mechanics, Physical Chemistry, Biology,
Engineering, and Chemistry having the focus on articles describing protein-based materials and
their used in technological platforms. As such, knowledge in Physics, Chemistry, Mechanics, and
Biology is required.

Content:

The module aims to provide in-depth knowledge to the students in physical chemistry,
spectroscopy, thermodynamic, protein structure, and optoelectronics applied to protein-based
materials. The module will study scientific articles that describe protein-based materials. The first
focus will be on extracting information about the structure-functionally relationship of proteins
and their interaction with other molecules and macromolecules and the different techniques used
for that purpose. The second focus will be on studying how protein-based materials can have
applications outside the typical biology range.

The course will study at least one scientific article per session to cover protein-based materials
with applications in optoelectronics, medicine, and chemistry.

Each topic will be addressed, refreshing the most important physicochemical principles and more
useful techniques followed by their relevance in these materials' structural and functional aspects
and their application.
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Intended Learning Outcomes:

At the end of the module, the students will be able i) to critically evaluate the information in
scientific articles relating to novel protein-based materials for technologys; ii) to analyze protein-
based materials using a physicochemical perspective; iii) to describe the different ways protein
interact with other molecules or macromolecules to form functional materials; iv) to describe the
main role and characteristics of protein-based materials in technological platforms. They will be
able to examine the structure of proteins and other molecules and macromolecules and the forces
that define their functionality. They will be able to apply these concepts in bio-based and bio-
inspired technologies.

Teaching and Learning Methods:
This course attendance includes lectures and seminars. For this purpose, powerpoint
presentations, practical training materials, and open discussion seminars will be used.

Media:
The following forms of media apply: script, powerpoint, films, and blackboard

Reading List:

1. Physical Chemistry for the Biological Sciences, 2nd Edition Gordon G. Hammes, Sharon
Hammes-Schiffer, Wiley, 2015, ISBN: 978-1-118-85900-1

2. Physical Chemistry for the Life Sciences, 2ndEdition Peter Atkins and Julio De Paula Oxford
University Press ISBN: 978-0-19-956428-6

3. Introduction to Biophotonics Paras N. Prasad Wiley 2003, ISBN: 0-471-28770-9.

4. Introduction to Biomechanics Duane Knudson Springer 2007 ISBN: 978-0-387-49311-4

Responsible for Module:
Costa Riquelme, Rubén Dario; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:
Protein-based materials for technology (Exercise) (Ubung, 2 SWS)
Costa Riquelme R [L], Costa Riquelme R, Atoini Y, Banda Vazquez J

Protein-based materials for technology (Vorlesung, 2 SWS)
Costa Riquelme R [L], Costa Riquelme R, Atoini Y, Banda Vazquez J
For further information in this module, please click campus.tum.de or here.
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CS0245: Advanced Electronic Spectroscopy | Advanced Electronic Spectroscopy

Module Description

CS0245: Advanced Electronic Spectroscopy | Advanced Electronic
Spectroscopy

Version of module description: Gultig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The performance test will be in the form of a written examination. The students should demonstrate
in the exam the understanding of the different techniques taught during the module.

No auxiliary means are allowed in the exam. 120 min examination time

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

This course will intend to consolidate concepts in Physics, Chemistry, and Instrumentation having
the focus on articles utilizing the different techniques. As such, knowledge in Physics, Chemistry,
and Instrumentation is required.

Content:

The module aims to provide in-depth knowledge to the students in electronic spectroscopy and its
applications.

The module will critically evaluate optical spectroscopy techniques such as fluorescence, Uv-Vis
absorption, Circular dichroism, photoacoustic spectroscopy, and circularly polarized luminescence
focusing on their fundamental strength and weakness. Every method will be described following
three main focuses: theory, material description, and applications.

Application examples will be from literature and journal articles.

The module will also continuously reinforce the theoretical background of the interaction between
electromagnetic radiation and matter.

Intended Learning Outcomes:
At the end of the module, the students will have developed the ability to analyze advanced
problems in electronic spectroscopy and associated phenomena. They will learn to evaluate
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critically information regarding techniques such as fluorescence, Uv-Vis absorption, Circular
dichroism, photoacoustic spectroscopy, and circularly polarized luminescence.

Teaching and Learning Methods:

This course attendance includes lectures and exercises. Additionally, in the module's final weeks,
the student will be encouraged to create a presentation consisting of their critical analysis of a
journal article. For this purpose, PowerPoint presentations, practical training materials, and open
discussion seminars will be used.

Media:
The following forms of media apply Script, PowerPoint, films, and blackboards.

Reading List:

1. Physical Chemistry for the Life Sciences, 2ndEdition Peter Atkins and Julio De Paula Oxford
University Press ISBN: 978-0-19-956428-6

2. Introduction to Biophotonics Paras N. Prasad Wiley 2003, ISBN: 0-471-28770-9.

3. Principles of fluorescence spectroscopy , Lakowicz, Joseph R., ed. . Springer science &
business media, 2013.

Responsible for Module:
Costa Riquelme, Rubén Dario; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0261: Phytopharmaceuticals and Natural Products | Phytopharmaceuticals and Natural Products [Phytopharm]

Module Description

CS0261: Phytopharmaceuticals and Natural Products |
Phytopharmaceuticals and Natural Products [Phytopharm]

Version of module description: Gultig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Knowledge of the covered topics of phytopharmaceuticals and natural products compounds is
assessed in a written examination (90 minutes). In addition, students are required to explain the
medicinal effects of medicinal plants in the examination using examples.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Organic and anorganic chemistry, botany

Content:

Content of the lecture:

-definition of medicinal plants and phytopharmaceuticals

-position of phytopharmaceuticals in pharmacology

-compounding (tea drugs, soluble extracts, sCO2 extracts, steam destillation, pure substances)
-effect-determining components and frequent mechanisms (inflammation cascade, infections,
coagulation system, neurotransmission, digestive system)

-typical medicinal plants grown in Europe

-international trade in medicinal plants

-important classes of compounds (terpenes, steroids, coumarine, alcaloids, vitamins, saccharides)
-quality determination and typical methods (chromatography)

-falsification and chemotype (chemical race)

-drug regulator affairs (authorisation, documents)

-use of medicinal plants in practice
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Intended Learning Outcomes:

After their participation, students can explain the production of phytopharmaceuticals derived from
typical medicinal plants (from collection to quality control). They can relate chemical compounds
and medical effects of typical examples.

Teaching and Learning Methods:
The lecture takes the form of oral presentation given by teaching staff with the help of PowerPoint

media, books and other written material.

Media:
PowerPoint presentation and printed handout. Laboratory equipment for experiments.

Reading List:
Deutschmann, F., Hohmann, B., Sprecher, E., Stahl, E., Pharmazeutische Biologie, 3 Bde., G.

Fischer Verlag, 1992

Responsible for Module:
Riepl, Herbert; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0264: Polymer Processing | Polymer Processing [PolyProc]

Module Description

CS0264: Polymer Processing | Polymer Processing [PolyProc]
Processing of polymers intro plastic parts

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The content and learning objectives of the lecture are examined at the end of the semester in
a written test (90 min). An oral pre-test containing safety relevant laboratory work issues must
be carried out before the individual pratical course. A written report on the practical course
consisting of approximately five pages must be submitted. The written report is an ungraded
student achievement.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Polymer chemistry, polymer physics, rheology fluid mechanics, Biogenic Polymers

Content:

The lecture deals with unit operations, basic techniques and processes of plastic material
processing, e.g. compounding, extrusion, injection molding, plastic part forming processes and
also typical applications. In addition, methods for characterizing thermal and mechanical properties
are presented. One focus here is the connection between the processing parameters and the
end-use properties. The acquired knowledge is deepened in the accompanying practical course.
Injection molding and extrusion tests are carried out and the test specimens are then characterized
with regard to their thermal, optical and mechanical properties. Additional foci will be laid on the
chemistry, structure and classification of polymers and plastic parts. The lecture also deals with the
physical properties of polymers and plastic materials involving materials science. Characterization
of the mechanical and thermal properties and their effects on processing, viscosity, viscoelastic
behavio will be discussed
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Intended Learning Outcomes:

In addition to the chemical-physical basics of polymeric materials, this module imparts the
methodical knowledge about classic and modern innovative processing methods of polymeric
materials. The students are able to sensibly classify plastic materials, their manufacture and use
them for specific applications. The basics for the production technology of plastic materials are
acquired. After successfully completing the module, students are able to select and use methods
for processing plastic. They will be able to assess sustainability aspects of the polymer production
process in terms energy consumption and materials use. Through practical work, the competence
for the meaningful use of testing and characterization methods of polymer materials is acquired.

Teaching and Learning Methods:
Lecture (lecture by teaching staff with Power Point slide media, books and other written material),
laboratory practical course (experimentation of the students under supervision)

Media:
Power Point slide presentations; Drawing and writing on a black board; Laboratory equipment for
experimentation

Reading List:

Polymer Engineering; Technologien und Praxis; Peter Eyerer, Peter Elsner, Thomas Hirth
Polymer Extrusion; Chris Rauwendaal

Extrusion: The Definitive Processing Guide and Handbook; Harold F. Giles, Jr.
Einflhrung in die Kunsstoffverarbeitung; Michaeli, W.

Werkstoffkunde der Kunststoffe; Menges, G.

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Polymer Processing (Practical) (Praktikum, 1 SWS)
Zollfrank C [L], Helberg J

Polymer Processing (Lecture) (Vorlesung, 2 SWS)
Zollfrank C [L], Helberg J
For further information in this module, please click campus.tum.de or here.
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CS0265: Biorefinery | Biorefinery [BioRaff]

Module Description

CS0265: Biorefinery | Biorefinery [BioRaff]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Students answer questions in a written examination (60 minutes) that will be graded. They thereby
show that they have understood, can explain and are able to assess the various steps and
processes involved in biorefinery. In an additional voluntary coursework (Mid-term), which is not
part of the written exam, students individually study selected topics in the field. Here, they apply
their knowledge acquired in lectures to deduce and/or evaluate processing methods. Findings

are presented in a "research paper" and a short presentation (5 min). Bonus points (up 10/60
depending on the quality) will be awarded for the coursework on the written exam.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basic knowledge in chemistry and biology; Module "Renewables Utilization"

Content:

Contents of the module include:

comparison of biorefinery and mineral oil refinery; role of biorefineries for the development of a
sustainable biobased economy; presentation and analysis of different biorefinery systems (e.g.
green biorefinery, lignocellulose biorefinery);

selected procedures for the extraction of resources (focused on lignocellulose);

selected biogenic compounds for further processing (e.g. saccharides, lipids/oils, lignin);
selected pathways of their use (e.g. bioalcohols, polylactic acid, proteins, succinate and other
components);

cascade use of materials and energy.
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Intended Learning Outcomes:

After completion of the course, students will have understood the concept of biorefinery, analogous
to and in contrast with mineral oil refinery. Students are able to describe various biorefinery
concepts and methods for processing renewable resources in biorefineries. The understand the
importance of biorefineries for a future sustainable biobased economy. They are able to apply their
knowledge to the analysis and assessment of viable biorefinery systems, taking into account their
respective advantages and disadvantages. In addition, they have trained their competences in
literature research and critical evaluation as well as in the preparation of "research papers".

Teaching and Learning Methods:
Lecture: talks given by teaching staff; Exercise: more detailed studies on selected topics; students
individually prepare one topic and finally present their results ("research paper").

Media:
PowerPoint presentation, blackboard

Reading List:
B. Kamm, P. R. Gruber, M. Kamm (Hrsg.), Biorefineries - Industrial Processes and Products, Vol.
1-2, Wiley-VCH, Weinheim, Germany, 2006

Responsible for Module:
Schieder, Doris; Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:
Biorefinery (Lecture) (Vorlesung, 2 SWS)
Schieder D

Biorefinery (Seminar) (Seminar, 1 SWS)
Schieder D
For further information in this module, please click campus.tum.de or here.
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CS0266: Sustainable Chemistry | Sustainable Chemistry

Module Description

CS0266: Sustainable Chemistry | Sustainable Chemistry

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination will take the form of a written test (60 minutes). In this examination the
competence for the evaluation of chemical processes and for the derivation of optimization
strategies shall be proven. No aids are permitted in the written examination. In order to additionally
check whether the students are able to communicate scientific topics in front of an audience

and whether they are able to critically deal with problems in individual steps, the results of the
processing of the case studies are presented in the form of a 20-minute presentation alone or in a
group. This presentation is ungraded study achievement.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Successful participation in the module "Basics in chemistry" or comparable knowledge in
chemistry.

Content:

The module teaches basic principles of sustainable chemistry. Focus is set on the evaluation
of chemical processes in view of efficiency, atom economy and amount of waste. In addition,
optimizsation strategies related to catalytical methods, raw material and energy efficiency are
discussed. Students individually prepare current topics related to sustainable chemistry and
present them in the seminar.

Intended Learning Outcomes:

By attending the module events, students are able to highlight the principles of sustainable
chemistry. Students can analyze the efficiency and waste quantities of chemical reactions and
evaluate various alternative processes. Furthermore, they are able to discuss further chemical
aspects of the conversion of renewable raw materials into valuable products. Through the
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independent development of case studies, the students master all the steps that are important
in the critical examination of problems (consideration of the example, development of criteria for
evaluation, assessment, presentation of the results to an audience).

Teaching and Learning Methods:

Lecture with board addresses and presentations: Basic development and derivation of technical
contents; seminar with written tasks. Consolidation of the technical learning contents through
learning activity of the students themselves, e.g. through independent development of case studies
from the field of sustainable chemistry.

Media:
Presentation, script, examples

Reading List:
Stanley E. Manahan: Green Chemistry, ISBN: 0-9749522-4-9

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Sustainable Chemistry (Seminar) (Seminar, 1 SWS)

Zollfrank C [L], Helberg J, Zollfrank C

For further information in this module, please click campus.tum.de or here.
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CS0267: Biological Materials | Biological Materials

Module Description

CS0267: Biological Materials | Biological Materials

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Bachelor/Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 60 90

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Understanding of the course contents and their application will be tested in a written exam of

90 minutes duration. In detail, the students are required to describe the physical and chemical
foundations of the formation, as well as relations between the hierarchical structure and properties,
of typical biological materials. Further, the transfer of this knowledge to technological applications
and to the design of novel biologically inspired materials, as covered in the course, is a test
subject. Lecture notes are not permitted.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basic knowledge in geometry and chemistry

Content:

The module Biological Materials in Nature and Technology covers important biological functional
materials, based on basic materials scientific knowledge. This encompasses such materials

that fulfill, in their biological system, or in a technological application, either in native state, or
modified, one or more specific functions. Differences and similarities to classical engineering
materials are pointed out. In addition to the modules Bioinspired Materials and Instrumental
Analysis, the students learn important methods for structural and property analysis. After a
presentation of the classification of biological materials, students- are taught the basic correlations
between hierarchical structuring and macroscopic properties. As the most important complex, the
influence of hierarchical structuring on the mechanical properties of materials will be discussed.
The students learn, which modes of failure can occur in biological systems and how they are
influenced. In this context, modification routes for biological materials are shown and discussed.
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Intended Learning Outcomes:

After successful completion of the module, the students are enabled to name criteria for a proper
usage of biological materials. They can name specialized methods for the analysis of hierarchical
structures and the derived material properties and explain the correlations between structure and
external properties. Further, they are able to describe tailored modification routes for biological
materials.

Teaching and Learning Methods:
Lecture with discussion and case studies

Media:
Presentation, slides

Reading List:

Structural Biological Materials: Design and Structure-Property Relationships. Eds Elices M,
Pergamon-Elsevier Science Ltd, Oxford, (2000).

Fratzl P & Harrington MJ. Introduction to Biological Materials Science. Wiley VCH, Weinheim,
Germany, (2015).

Responsible for Module:
Van Opdenbosch, Daniel; Dr. rer. nat.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1149: Utilisation of Timber as Material | Werkstoffliche Nutzung von Holz

Module Description

WZ1149: Utilisation of Timber as Material | Werkstoffliche Nutzung von
Holz

Version of module description: Gultig ab summerterm 2013

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Prifungsdauer (in min.): 30 Minuten.

Die Anwendung der Lernergebnisse wird der Stoffvermittlung entsprechend in Rahmen der
Vorlesung durch die Vorstellung und Besprechung von Fallbeispielen getibt. Das individuelle
Beherrschen der Lernergebnisse wird in einer mindlichen Prifung unter Beweis gestellt.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Einfihrung in die Grundlagen der Holzkunde und Holztechnologie

Content:

Die Vorlesung vermittelt die vielfaltigen Einsatzmdoglichkeiten der stofflichen Holznutzung, d.h.

als Material und Werkstoff. Ausgehend von den materialtechnologischen, physikalischen und
chemischen Eigenschaften werden die Anforderungen und Voraussetzungen vermittelt, um Holz

in tragender, nichttragender, dekorativer, bauphysikalisch korrekter Form im Bauwesen, in der
Mobel-, Transport- und Verpackungs- und Papierindustrie einzusetzen. Neben den Verarbeitungs-,
Produkt- und Anwendungstechnologien werden Méglichkeiten diskutiert, um die Stoffstromlenkung
im Hinblick auf eine Kaskadennutzung zu optimieren.

Intended Learning Outcomes:

Die Teilnahme an der Modulveranstaltung befahigt zur Formulierung von verwendungsspezifischen
Anforderungen an die Qualitat von Massivholz und Holzwerkstoffen. Die Technologien zur
Verarbeitung des Holzes als Material und Werkstoff sind bekannt. Die Einsatzformen in den
verschiedenen Bereichen der Zivilisationsgesellschaft sind bekannt, ein Schwerpunkt bildet die
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bauindustrielle Anwendung. Konzepte zur Gestaltung der Verarbeitungs- und Nutzungsformen mit
dem Ziel einer besseren Umsetzung der Kaskadennutzung kdnnen entwickelt werden.

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

Klaus Richter (klaus.richter@wzw.tum.de)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1162: Practical Course Renewable Raw Materials | Praktikum Nachwachsende Rohstoffe

Module Description

WZ1162: Practical Course Renewable Raw Materials | Praktikum
Nachwachsende Rohstoffe

Version of module description: Gultig ab winterterm 2015/16

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 60 90

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

"Eine Studienleistung wird durch die korrekte Durchflihrung aller Laborexperimente mit korrekter
Protokollierung erbracht. Damit weisen die Studierenden nach, dass sie die vermittelten
experimentellen und analytischen Arbeitstechniken anwenden und Laborexperimente
ordnungsgemaf dokumentieren kénnen. Optional kbnnen vor Versuchsbeginn schriftliche
oder mundliche Antestate zu den Versuchsbeschreibungen im Praktikumsskript als weitere
Studienleistung eingefordert werden, um die angemessene Praktikumsvorbereitung der
Studierenden zu zeigen.

Nach Ende des Praktikums findet eine mindliche Prifung statt, in der die Studierenden
nachweisen sollen, dass sie die den Versuchen zugrundeliegenden Prozesse und Reaktionen
sowie die Hintergriinde der eingesetzten experimentellen Arbeitsschritte verstanden haben. "

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Erforderlich: Vorlesung "Einfuhrung in die stoffliche Nutzung" sowie gegebenfalls
Angleichungsmodule "Grundlagen Chemie" und "Grundlagen Biologie" oder vergleichbares
Vorwissen.

Content:

In Laborexperimenten werden zentrale Schritte ausgewahlter chemischer und bio(techno)logischer
Prozesse zur Herstellung von Chemikalien, Werkstoffen und Energietradgern aus nachwachsenden
Rohstoffen nachvollzogen. Weiterhin werden allgemein notwendige Grundlagen fiir

das Arbeiten in chemischen und mikrobiologischen Labors sowie spezielle analytische

Methoden vermittelt, um Substrate und Produkte zu charakterisieren (u.a. Enzymassays,
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Dunnschichtchromatographie, Kapillarviskosimetrie, HPLC, Infrarotspektroskopie, spezielle
Methoden zur Polymercharakterisierung).

Intended Learning Outcomes:

Nach Praktikumsteilnahme besitzen die Studierenden ein vertieftes Verstandnis fur die
ausgewahlten Beispielprozesse und die zugrundeliegenden Reaktionen. Sie sind mit dem
Arbeiten in chemischen und mikrobiologischen Labors in den Grundztigen vertraut und in der
Lage, die vermittelten speziellen experimentellen und analytischen Methoden mindestens in den
Grundziigen anzuwenden und Laborexperimente korrekt zu protokollieren.

Teaching and Learning Methods:
Laborexperimente in Kleingruppen unter Anleitung mit vorheriger Einfihrung in die Theorie zu den
einzelnen Experimenten, sowie Auswertung der Ergebnisse in Form von Versuchsprotokollen

Media:
Praktikumsskript, ppt-Prasentationen, Tafelanschrift, Labor, Laborgerate

Reading List:
Praktikumsskript

Responsible for Module:
Doris Schieder (doris.schieder@tum.de)

Courses (Type of course, Weekly hours per semester), Instructor:
Praktikum

Praktikum Nachwachsende Rohstoffe

6 SWS

Doris Schieder (doris.schieder@tum.de)

Cordt Zollfrank (cordt.zollfrank@tum.de)
For further information in this module, please click campus.tum.de or here.
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WZ1164: Advanced Practical Course Chemistry | Chemisches Praktikum [ChemP]

Module Description

WZ1164: Advanced Practical Course Chemistry | Chemisches Praktikum
[ChemP]

Version of module description: Gultig ab winterterm 2015/16

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 60 90

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

During the course, experiments are supplemented by assessed oral examinations. Questions are
based on the theoretical parts of the script, the practical experiments and related safety issues.
This serves to examine acquired knowledge and contributes towards critical thinking in relation to
potential risks.

At the end of the course, students will submit a report on each experiment carried out which
contribute 50% to the overall assessment.

In the examinations and reports, students demonstrate their ability to apply acquired experimental
and analytical techniques and correctly document laboratory experiments.

There is a written examination (60 minutes) at the end of the course. Here, students show that they
have understood the chemical reactions underlying the experiments in addition to the background
to the experiment procedure. The written examination and the completed reports both contribute
50% to the final grade.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Experience in safe handling of chemicals. Recommended: Participation in module "Basics of
chemistry" and "Introduction to material use" or comparable knowledge.

Content:

Preparatory seminar including security advices. The contents include the explanation of practical
methods and basics of data analysis. Practical experiments to extend the students' knowledge:
renewable resources, vegetable fats and oils, terpenes, amino acids and proteins, sugar and
polysaccharides, chemical technologies for the conversion of materials, polymers, sustainable
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chemistry, catalysis, isolation of naturally ocurring substances, current synthesis methods,
analytics.

Intended Learning Outcomes:

After participation students know basic steps in laboratory work, e.g. to weigh out, instrument
setting and operation, dosing, extaction, destillation and chromatography. They are also aware of
various reaction types and analysis methods relevant to material use of renewable resources and
can apply them to laboratory experiments.

Teaching and Learning Methods:
A preparatory course includes security advices and explanations of practial methods and basics for
the analysis of experiments. Afterwards, students work individually on laboratoy experiments and

document their results in reports. Experiments are supplemented by assessed oral examinations.

Media:
Script, laboratory equipement

Reading List:
Practical course script

Responsible for Module:
Cordt Zollfrank (cordt.zollfrank@tum.de)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0294: Research Internship Master 5 ECTS | Research Internship Master 5 ECTS

Research Internship (max. 10 ECTS) | Research Internship (max. 10
ECTS)

Module Description

CS0294: Research Internship Master 5 ECTS | Research Internship
Master 5 ECTS

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 30 120

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a graded internship report (15-30 pages, depending on the topic) on
the contents and contents of the internship results containing at least an overview of the state of
knowledge on the project topic as well as the presentation of the working methods used and a
presentation of the results with interpretation. In an overall grade, the quality of the familiarisation
with the topic, the experimental work, the interpretation of the results and the written elaboration
are evaluated.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Background knowledge of the respective focus to which the project topics of the research
internships are assigned. In this case, having a background in Python or SuperPro Designer and
experience in the laboratory is often recommended.

Content:

Research-related work at the chairs and working groups of the TUM Campus Straubing. The
students receive tasks from the research area of the supervising examiner, which they work on
under guidance in the form of projects. The subject areas must be able to be assigned to the
technical content of the study program. The students plan the project work largely independently
under the guidance of the supervisors. The project work consists of 120 working hours, fixed in
consultation with the supervisors, usually as a block internship on consecutive weeks, which can
be deviated from in consultation. The project work is documented and evaluated in the form of an
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internship report. In addition, a supplementary presentation of the work progress takes place. The
project work can also be done with external institutions, such as companies.

Intended Learning Outcomes:

After participation in the module, students understand the principles of approach to
(research)projects in addition to the subject-specific knowledge and working methods taught in the
research internship projects, the planning of project work and the critical evaluation of the project
results and can apply them to new project tasks. Furthermore, they are able to document, interpret
and summarise project work and results in written form.

Teaching and Learning Methods:

Depending on the focus and topic, for example, experiments in laboratories, guided or independent
literature and data research, concept studies, simulations, methods for project and experimental
design or test evaluation

Media:

Depending on the focus and topic, e.g., experimental equipment (laboratory), databases, libraries,
specialized software, programming software, simulation software, project and experimental design
software

Reading List:

technical literature;

Davies, M. B. (2007): Doing a successful research project. Using qualitative or quantitative
methods. Basingstoke: Palgrave

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Research Internship Master 5 ECTS (Praktikum, 5 SWS)
Blombach B, Glawischnig E, Hadrich M, Vital S

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)
Costa Riquelme R [L], Costa Riquelme R

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)

Sieber V [L], Abbas Nia A, Al-Shameri A, Arana Pena S, Dsouza Z, Fornoni E, Friedrichs J, Fuchs
A, Giustino A, Grundheber J, Hofer N, Hérnschemeyer K, Hupfeld E, Kampl L, Kéllen T, Liu Y,
Malubhoy Z, Marosevic M, Matena F, Mayer M, Ostertag T, Raga Carbajal E, Rau M, Romeis D,
Ruhmann B, Scheerer J, Schieder D, Schulz M, Sieber V, Siebert D, Skopp A

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)
Zavrel M [L], Beerhalter D, Borger J, Dsouza V, Geisler N, Marino Jara J, Oktay I, Stegemeyer U,
van der Walt H, Zavrel M
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For further information in this module, please click campus.tum.de or here.
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CS0297: Research Internship Master 10 ECTS | Research Internship Master 10 ECTS

Module Description

CS0297: Research Internship Master 10 ECTS | Research Internship
Master 10 ECTS

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
10 300 60 240

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a graded internship report (15-30 pages, depending on the topic) on
the contents and contents of the internship results containing at least an overview of the state of
knowledge on the project topic as well as the presentation of the working methods used and a
presentation of the results with interpretation. In an overall grade, the quality of the familiarisation
with the topic, the experimental work, the interpretation of the results and the written elaboration
are evaluated.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Background knowledge of the respective focus to which the project topics of the research
internships are assigned. In this case, having a background in Python or SuperPro Designer and
experience in the laboratory is often recommended.

Content:

Research-related work at the chairs and working groups of the TUM Campus Straubing. The
students receive tasks from the research area of the supervising examiner, which they work on
under guidance in the form of projects. The subject areas must be able to be assigned to the
technical content of the study program. The students plan the project work largely independently
under the guidance of the supervisors. The project work consists of 360 working hours, fixed in
consultation with the supervisors, usually as a block internship on consecutive weeks, which can
be deviated from in consultation. The project work is documented and evaluated in the form of an
internship report. In addition, a supplementary presentation of the work progress takes place. The
project work can also be done with external institutions, such as companies.
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Intended Learning Outcomes:

After participation in the module, students understand the principles of approach to
(research)projects in addition to the subject-specific knowledge and working methods taught in the
research internship projects, the planning of project work and the critical evaluation of the project
results and can apply them to new project tasks. Furthermore, they are able to document, interpret
and summarise project work and results in written form.

Teaching and Learning Methods:

Depending on the focus and topic, for example, experiments in laboratories, guided or independent
literature and data research, concept studies, simulations, methods for project and experimental
design or test evaluation

Media:

Depending on the focus and topic, e.g., experimental equipment (laboratory), databases, libraries,
specialized software, programming software, simulation software, project and experimental design
software

Reading List:

technical literature;

Davies, M. B. (2007): Doing a successful research project. Using qualitative or quantitative
methods. Basingstoke: Palgrave

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Research Internship Master 10 ECTS (Forschungspraktikum, 10 SWS)
Banlaki I, Crean E, Gaizauskaite A, Kalkowski J, Li Y, Niederholtmeyer H

Research Internship Master 10 ECTS (RES) (Praktikum, 10 SWS)
Gaderer M [L], Huber B, Putra L

Research Internship Master 10 ECTS (Sieber) (Forschungspraktikum, 10 SWS)

Sieber V [L], Abbas Nia A, Al-Shameri A, Arana Pena S, Dsouza Z, Fornoni E, Friedrichs J, Fuchs
A, Giustino A, Grundheber J, Hofer N, Hoérnschemeyer K, Hupfeld E, Kampl L, Kéllen T, Liu Y,
Malubhoy Z, Marosevic M, Matena F, Mayer M, Ostertag T, Raga Carbajal E, Romeis D, RUhmann
B, Scheerer J, Schulz M, Sieber V, Siebert D, Skopp A

For further information in this module, please click campus.tum.de or here.

Module Catalog of the study program M.Sc. Biomass Technology 179 of 721
Generated on 30.10.2024


campus.tum.de
https://campus.tum.de/tumonline/WBMODHB.wbShowMHBReadOnly?pKnotenNr=3892401&pOrgNr=48777

CS0001BOK: Technologies of Wood Processing Lecture | Technologien der Holzverarbeitung VL

Elective Modules BOKU | Wahimodule der BOKU

Module Description

CS0001BOK: Technologies of Wood Processing Lecture | Technologien
der Holzverarbeitung VL

Version of module description: Gultig ab winterterm 2021/22

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
1

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:
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Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0059BOK: BOKU: Applied Biocatalysis | BOKU: Applied Biocatalysis

Module Description

CS0059BOK: BOKU: Applied Biocatalysis | BOKU: Applied Biocatalysis

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

3 75 50 25

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Oral exam.

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:
Knowledge of enzymatic reactions, engineering and (bio-)chemistry.

Content:

Applied biocatalysis" is an advanced lecture within the specialisation of “Protein engineering
and technology”; in the master study programme Biotechnology H418. This course is based on
the knowledge and concepts provided in engineering, chemistry, biochemistry, and molecular
biology courses. The lecture starts with a general overview on enzymatic reactions, screening
and engineering of enzymes for industrial applications, followed by the basics of biochemical
reaction engineering (reaction and process engineering) and general criteria for industrial
enzymatic processes. In the main part of the lecture specific examples of biocatalytic synthetic
reactions of oxidoreductases, transferases, hydrolases, lyases, isomerases, and ligases in the
various industrial sectors are introduced, analysed and probable improvements are discussed.
Finally, general rules to establish a biocatalytic process will be the drawn and the strengths and
weaknesses of biocatalytic reactions will be assessed.

Intended Learning Outcomes:

After successful attendance of this lecture the participants can recall the application of enzymes
for the synthesis of bulk chemicals, fine chemicals and specialities. They can differentiate between
different biocatalysts and know their cosubstrate requirements and necessary auxiliary reactions.
They can evaluate the usefulness and performance of equilibrium reactions, enantiomeric
reactions, hydrolytic reactions, reductive reactions, oxidation reactions, oxygenation reactions,
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peroxidation reactions, Bayer-Villiger reactions, formation of C-C bonds, and de-/halogenation
reactions. They can identify critical mechanistic limitations of reactions and rate limiting steps, and
are competent to optimise reaction conditions. Finally, participants will be able to plan biocatalytic
processes based on existing industrial processes and calculate performance numbers for the
comparison of processes

Teaching and Learning Methods:

class lecture

Lectures equal to 1.2 ECTS will be accompanied by the idividual study of scientific articles
and review materials (0.8 ECTS). For learning and the preparation to the oral exam 1 ECTS is
designated.

Media:

Reading List:

Responsible for Module:
Dietmar Haltrich (BOKU)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0062BOK: BOKU: Biomaterials | BOKU: Biomaterials

Module Description

CS0062BOK: BOKU: Biomaterials | BOKU: Biomaterials

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

2 50 29 21

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Written exam

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:

Content:

Elements of biomaterials - The making of — self-assembly and growth - Mechanical concepts in
biomaterials - High-performance fibers: spider silk, keratin, collagen - Soft tissue — skin, cartilage,
glue - Engineering with fibers: biological composite materials - Bioceramics — teeth, nacre - Art of
hierarchical design 1: bone - Art of hierarchical design 2: wood - Intelligent materials — adaptive
growth - Biomimetic and bio-inspired materials

Smart materials design may still be a challenge for us today, but Nature has been using it on a
regular basis already ages ago. In spite of strictly limited resources and limitations imposed by
environmental conditions, sophisticated biomaterials have evolved. They are specially adapted
to fulfill specific tasks and are mechanically optimized. Even today, some of them still surpass
artificially produced materials in many respects. In this course, selected biomaterials will be
presented and their structure, mechanical properties and design strategies explained. A brief
overview of experimental investigation methods and possibilities to use design principles from
Nature shall be given as well.

Intended Learning Outcomes:
Students graduating from this course have basic knowledge about the design principles and
properties of biological materials. They are able to describe structure and function of selected
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example materials in detail, recognize common principles and draw conclusions for potential
transfer of natural materials design to technical materials.

Teaching and Learning Methods:
Class lecture

Media:

Reading List:

Responsible for Module:
Helga Lichtenegger (BOKU)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0064BOK: BOKU: Biotechnology for Sustainable Processes and Environmental Protection | BOKU: Biotechnology for
Sustainable Processes and Environmental Protection

Module Description

CS0064BOK: BOKU: Biotechnology for Sustainable Processes and
Environmental Protection | BOKU: Biotechnology for Sustainable
Processes and Environmental Protection

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

4 100 74 26

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Written exam

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:

Content:

Sustainable processes based on biotechnology

Biotechnology for valorization of biomass and energy production
Enzymatic degradation and processing of lignocellulose
Enzymatic functionalization of natural and synthetic polymers
Mechanisms of enzyme catalyzed degradation of xenobiotics
Enzyme catalysed reactions in soil and water

Enzyme-remediation

Biomarkers

Biotechnological processes with photo-autotrophic microorganisms

Intended Learning Outcomes:

Knowledge about biotechnology based strategies in sustainable processes.

Understanding of the basic principles in enzyme based degradation of xenobiotics and biomass
degradation in nature.

Facts about biotechnology for valorization of biomass and about bioenergy production.
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Students will be familiar with general principles of biotechnological processes with photo-
autotrophic microorganisms and will understand typical advantages and disadvantages.

Teaching and Learning Methods:
Classroom lecture, self-study

Media:

Reading List:

Responsible for Module:
Georg Gubitz (BOKU)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0109BOK: Practical Course Biobased and Biodegradable Plastics | Praktikum Biobasierte und biologisch abbaubare
Kunststoffe

Module Description

CS0109BOK: Practical Course Biobased and Biodegradable Plastics |
Praktikum Biobasierte und biologisch abbaubare Kunststoffe

Version of module description: Gultig ab winterterm 2018/19

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

4

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

continuous assessment

The following criteria equally contribute to the assessment of the performance:

1. Preparation:

Elaboration of the topic between preparatory meeting and start of the practical work

2. Commitment:

Participation in practical work, keeping of a protocol

3. Presentation of the results as group effort and individual involvement in the discussion and
answering of questions

Repeat Examination:

(Recommended) Prerequisites:

- Practical experience in a chemical and/or microbiological lab

- Awareness about hazards & risks and safety requirements in a lab

- Participants should be familiar with the contents of the lecture 970304 Biobased and
biodegradable plastics, which is the theoretical foundation of the practical experiments.

Content:

Students engage in practical work for the biotechnological production of polyhydroxybutyrate
(P3HB), a biobased and biodegradable plastic. They experience basic principles of bioprocess
technology, including tasks for up- and downstream processing and simple process analytics. The
students are divided into two groups and work on one of two practical examples:

Example 1: Photoautotrophic production of PHB with cyanobacteria
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- Setup, preparation and media preparation for a photobioreactor (airlift-external loop) at laboratory
scale

- Inoculum preparation, inoculation, process control, operation of a batch fermentation process,
sampling

- Concentration of an intracellular product (centrifugation)

- Analysis and evaluation of the results

Example 2: Heterotrophic production of PHB with a bacterial strain

- Setup, preparation and media preparation, sterilization of a bioreactor

- Inoculum preparation, inoculation, process control, operation of a fed-batch fermentation process,
sampling

- Concentration of an intracellular product via microfiltration

- Analysis and evaluation of the results

The practical work and the results will be elaborated and assessed within the group. There will be
a presentation day, where results and experiences of each are presented and discussed with all
participants.

Intended Learning Outcomes:

The students are familiar with the practical work required for the operation of a biotechnological
production process for biobased and biodegradable plastics and have conducted at least partially
some of these operations in person.

The students are able to relate the theoretical knowledge from lectures with practical experiences
and may also have experienced that practical processes can deviate from theoretically expected
behavior.

The students have the ability to elaborate their own results and present them to a larger audience.
They have sufficient insight on the topic to spontaneously engage in a discussion and to answer
detailed questions related to their practical work and results.

Teaching and Learning Methods:
- Basic theoretical principles from the course 970304 or self-study from the provided course
material

- Performing practical experiments and analyses in the laboratory or pilot plant under supervision.
Practical work ranges over a period of approx. 3 weeks. With the exception of certain days
(inoculation, harvest, etc.) permanent presence is not required. A working schedule will be
prepared within the group. Total presence for the practical work will be approx. 40 hours.

- Elaboration of the results as teamwork. Presentation of the conducted work and the results; the
groups present their work to each other. Presentations will be discussed in a plenary session. Each
participant is obliged to participate in the discussion and to ask and answer questions.
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0126BOK: Basics of Wood Science | Holzwissenschaftliche Grundlagen [CS0126BOK]

Module Description

CS0126BOK: Basics of Wood Science | Holzwissenschaftliche
Grundlagen [CS0126BOK]



CS0126BOK: Basics of Wood Science | Holzwissenschaftliche Grundlagen [CS0126BOK]

Wood based panels - survey
Intended Learning Outcomes:
Basics of wood science an technology as a base for othe lectures in the field of wood technology in

the second part of the curriculum for students of forestry as well as students of forest producs

Teaching and Learning Methods:

Media:

Reading List:

Empfohlene Fachliteratur

Bosshard H H (1984) Holzkunde. Zur Biologie, Physik und Chemie des Holzes, Bd. 1-3,
Birkhauser, Basel

Grammel R (1989) Forstbenutzung. Technologie, Verwertung und Verwendung des Holzes. Verlag
Paul Parey, Hamburg

Teischinger A, Fellner J (2000) Nutzhdlzer. In: Pierer H (Hrsg.): Holzbauhandbuch.
Osterreichischer Agrarverlag, Leopoldsdorf

Download utber boku learn, bzw. bei den Vortragenden

Responsible for Module:

BOKU Grabner Michael, Wimmer Rupert Institut fir Holztechnologie und Nachwachsende
Rohstoffe

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0140BOK: Technology of wood processing (Exercise course) | Technologien der Holzverarbeitung (Ubung)

Module Description

CS0140BOK: Technology of wood processing (Exercise course) |
Technologien der Holzverarbeitung (Ubung)

Version of module description: Gultig ab winterterm 2018/19

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral examination, written test (laboratory part)

Repeat Examination:

(Recommended) Prerequisites:

Content:
Characterization of the raw material wood and principles of converting the raw material wood into a
material and products. Principles of slicing, sawing, milling, chipping etc. drying and glueing.

Laboratory exercises to the address issues.

Intended Learning Outcomes:

Understanding of the relationship of wood as a raw material and the process chain wood and the
approbiate technologies. Knowlegde of the most common wood based materials, their properties

and potential applications.

Teaching and Learning Methods:
laboratory

Media:
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Reading List:

Secetariat Institute of Wood Science and Technology, script for the lab-units is handed out.
Wagenflhr, A., Scholz, F., Taschenbuch der Holztechnik. Fachbuchverlag Leipzig, Leipzig 2005
Fellner, J., Teischinger, A., Zschokke, W.: Holzspektrum. proHolz Austria, Wien 2006

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9389BOK: Technology and Properties of Natural Raw Materials | Naturstofftechnologien und Eigenschaften

Module Description

WZ9389BOK: Technology and Properties of Natural Raw Materials |
Naturstofftechnologien und Eigenschaften

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
4

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Part 1:

Commitment during the practical work (30%)

Quality of the protocol (30%)

Evaluation, discussion and presentation of the results (40%)

Part 2:

Preparation of the practical course / experiments (30%)
Quality of the lab minutes (30%)

Evaluation and discussion of the results (40%)

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Part 1:

Commitment during the practical work (30%)

Quality of the protocol (30%)

Evaluation, discussion and presentation of the results (40%)

Part 2:

Preparation of the practical course / experiments (30%)
Quality of the lab minutes (30%)

Evaluation and discussion of the results (40%)

Content:
PART 1:
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Content:

Plastics, bioplastics and moulding technologies
Overview Wood Plastic Composites

Examples of products

Introduction to the exercises:

Properties of the materials used

Drying, mixing ratios

Machine parameters and protocols (compounding, extrusion)

Storage, mechanical testing (tensile strength, impact, density, swelling)
Interpretation and report of results

Presentation

PART 2

Extractives, chromatographic separation of extractive mixtures

1) Extraction of pine wood, qualitative analysis of mono- and triterpenes using GC/MS

2) Separation of a pigment mixture obtained by solvent extraction of carots using thin-layer
chromatography

Solubility of biopolymers

Studies of the dissolving behaviour of cellulose, starch, and lignin (H20, HCI, NaOH, Hexane,
DMSO, 72% H2S04, conc. H2SO4, DMACc/LICI). Discussion of the obtained results referring to
structural differences

Preparation of down-stream chemicals from renewable sources
Preparation of furfural from bran

Two examples for a commercial use of furfural

a) Extraction of dienes from hydrocarbon mixtures (petrochemical refining)
b) Polymerization

Intended Learning Outcomes:
Part 1: Attendance of the VO "Biobased and biodegradable plastics" is recommended. Basic
knowledge about the disciplined and attentive handling of raw materials and machines.

Part 2: Principles of extraction and chromatographic techniques. Responsible handling of
chemicals.

Teaching and Learning Methods:

Laboratory

Part 1:

Lecture for the general explanation of the topics
Specification of the responsibilities during the course
Instructions for the machines

Independent operation of the machines
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Part 2:

Initial test (basic knowledge, preparatio of the experiments)

Lecture on the planned experiments (supervisor)

Conducting and recording experiments (scholars)

Independent evaluation of chromatograms (after joint evaluation of one chromatogram)
daily evaluation and discussion of the conducted experiments

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Praktikum (4 ECTS)

Naturstofftechnologien und Eigenschaften (LV-Nr. 970302)

3 SWS

Norbert Mundiger, Anje Potthast, Falk Liebner

For further information in this module, please click campus.tum.de or here.
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WZ9427BOK: BOKU: Chemicals from Biomass | BOKU: Chemikalien aus Biomasse

Module Description

WZ9427BOK: BOKU: Chemicals from Biomass | BOKU: Chemikalien aus
Biomasse

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
General and organic chemistry

Content:
Master HTM - Modul Bioraffinerie

The lecture gives a short introduction into the different classes of primary and secondary natural
materials.

Based on the corresponding properties of these natural materials substantial applications and
utilisations within the framework "Chemicals from Biomass" are elaborated and described.

Intended Learning Outcomes:

Master HTM - Modul Bioraffinerie

Establish understanding of interrelationship of the different classes of primary and secondary
natural materials, their properties and resulting possible usage. Deepening knowledge about
connectivity of chemical properties and usage as biobased chemicals.

Teaching and Learning Methods:
Class lecture
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Chemikalien aus Biomasse (LV-Nr. 774326)

2 SWS

Sabine Baumgartner, Stefan B6hmdorfer

For further information in this module, please click campus.tum.de or here.
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WZ9431BOK: Biobased and Biodegradable Plastics | Biobasierte und biologisch abbaubare Kunststoffe

Module Description

WZ9431BOK: Biobased and Biodegradable Plastics | Biobasierte und
biologisch abbaubare Kunststoffe

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

12 questions from all subject areas.
Duration: 60 min

5 points for each completely and correctly answered question (maximum: 60 points).

54 points and more: Sehr gut (1)

48 points and more: Gut (2)

42 points and more: Befriedigend (3)
36 points and more: Genilgend (4)

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:
~Terminology; overview regarding the market situation

~Biotechnological processes for the production of biobased materials and/or their monomeric
precursors:

Feedstocks for fermentation and their availability; background in microbiology and process
engineering; biotechnological production of selected materials (PHAS, lactic acid and PLA,
succinate/butandiol and PBS, 1,2 propanediol and PTT, biopolyethylene, ...)
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~Processing and forming
Chemical derivatisation/synthesis; moulding (especially thermoplastic moulding); examples for
applied moulding processes

~Characterisation of material properties:
Structures and microstructure; mechanical properties and corresponding analytics and measuring
techniques (thermal resistance; deformation resistance, ...)

~Biodegradability and disposal
Material properties with respect to degradability; degradation, certification and labelling; analytics;
ecology; legal background (approval, registration, technologies for disposal

Intended Learning Outcomes:

The students are able to distiguish between the terms "biobased", "biodegradable" and
"compostable" and they are able to relate materals to the appropriate terms.

They are able to name the most important biobased and biodegradable plastics and can describe
their production processes and properties. In addition they are able to critically assess current
developments and discussions on biobased materials. They know the most important processing
technologies and methods for the characterisation of material properties. The students are familiar
with chemical, biological, technical, ecological and legal aspects of biodegradation and are able to
apply this knowledge in practice.

Teaching and Learning Methods:
Mixed lecture and discussion

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Biobasierte und biologisch abbaubare Kunststoffe (LV-Nr. 970304)

2 SWS

Markus Neureiter, Ines Fritz, Norbert Mundigler, Rupert Wimmer

For further information in this module, please click campus.tum.de or here.
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WZ9483BOK: BOKU: Biomimetics - Technical Solutions from Nature | BOKU: Bionik - technische Losungen aus der
Natur

Module Description

WZ9483BOK: BOKU: Biomimetics - Technical Solutions from Nature |
BOKU: Bionik - technische Losungen aus der Natur

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
No specific previous knowledge expected!
COURSE LANGUAGE IS GERMAN!

Content:

The scientific discipline bionics is concerned with the technical implementation & application of
construction, processing & development principles of biological systems. Since the beginning

of time, we have been learning from Nature. Today, innovation pressure & the necessity to find
sustainable, resource efficient & “mature” solutions for questions & problems of our society have
tremendously increased. By thorough understanding biologically optimized systems, we can obtain
better solution in a faster way, by making millions of years of evolution & selection part of our
research & development work.

The lecture ,Bionics — technical solutions from Nature” is devoted to the following contents:

- Systematic introduction to the scientific areas of bionics

- Historical & state of the art examples, to understand the methodical approach of bionics

- Development of a fundamental understanding of the functionality of selected biological systems
- lllustration of technical applications in “bionic” products or processes as well as further possible
fields of application

The lecture is held in 2 parts:
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Part 1: Introduction and bionics in the animal kingdom (H. Lichtenegger)

1. Introduction: pioneers of bionics & their achievements, bionics as science, bionic approach,
difference to “pseudobionics”

2. Principle of a bionic invention, example of the Bionic Car

3. Surfaces: to glide or to stick, this is the question. The tricks of sharks, sand fish and geckos, and
their application.

4. High performance materials: as hard as nacre, as tough as spider silk or as shiny as a butterfly?
The inner structure is key.

5. Self-assembly: principles in Nature and transfer to artificial systems.

6. Flying through the sky, a human accomplishment: what is it to do with bionics today?

Part 2: Bionics from the world of plants (N. Gierlinger)

1. Bionic “classics” from the world of plants

2. Always clean: super-hydrophobic plant surfaces — from the example to the product

3. Well protected and densely packed: Examples from the world of plants

4. Stable light weight constructions, shape optimization and self-repair: what can we learn from
trees, grass, lianas & co?

5. Movement in plants as example for technical applications?

Intended Learning Outcomes:

Students graduating from this course have basic knowledge about principles of bionics. They can
cite and explain examples of successful bionic applications and have the basic insight necessary
for potential transfer of concepts found in nature to technical problems.

Teaching and Learning Methods:
multimedia-supported

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Bionik - technische Losungen aus der Natur (LV-Nr. 892325)

2 SWS

Notburga Gierlinger, Helga Lichtenegger

For further information in this module, please click campus.tum.de or here.
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WZ9484BOK: Separation Processes for Renewable Resources | Verfahrenstechnik fur Nawaros

Module Description

WZ9484BOK: Separation Processes for Renewable Resources |
Verfahrenstechnik fur Nawaros

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Knowledge of Flow Mechanics, Thermodynamics and Heat and Mass Transfer are needed for this
course, as they are taught in the lecture "Introduction to Process Engineering"(893.142) of the
Bachelor "Wood and Fibre Technology".

Content:
This course gives an introduction to separation processes as destillation, cristallization, drying and
extraction.

Intended Learning Outcomes:

Renewable resources are best utilized in a cascade like manner. This means, that first valuable
contents as drugs are separated. Than other contents are utilized as products or basic chemicals,
materials or fibres and the rest is converted to energy. Separation processes are needed for this
need a lot of energy. This course gives an introduction to separation processes as destillation,
cristallization, drying and extraction.

Teaching and Learning Methods:
Interactive lecture

Media:
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Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (3 ECTS)

Verfahrenstechnik fiir NAWAROs (LV-Nr. 893313)

2 SWS

Martin Wendland

For further information in this module, please click campus.tum.de or here.
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WZ9486BOK: Wood and Fibre Quality | Wood and Fibre Quality

Module Description

WZ9486BOK: Wood and Fibre Quality | Wood and Fibre Quality

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written and oral
written exam

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

1st lector: Functional cambium and wood formation

1 st lector: Wood, paper and fibre properties of interest, Advanced methods for wood and fibre
characterisation

2 nd lector: Within-tree variability, conceptual models

2 nd lector: Wood structure-property relationships

3 rd lector: Links between wood / fibre / paper properties and environmental factors

3 rd lector: Improvement of wood quality, plantation forestry, Wood and fibre quality for wood
composites

Intended Learning Outcomes:

Wood and fibres are products of the cambium and it they are based on cells that have passed
through various phases of development. This biological process is related to wood and fibre
quality, the latter being the arbitrary evaluation of an isolated piece of wood, tree part, piece of
paper or any other wood derivative for a certain use. In this respect wood formation is the process,
wood and fibre quality and related products are results.
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The lecture introduces to basic relationships and that are important to wood and fibres originating
from fast-grown plantation, regular managed forests but also from high-elevation sites. The
ultimate goal is to understand biological and environmental factors that affect wood and fibre
quality as well as advanced wood materials, and how to control property variability.

Teaching and Learning Methods:

multimedia-supported

Powerpoint-based lecture, group discussions, content flexibility depending on interest and
interaction dynamics

Media:

Reading List:

Wimmer, R., Downes, G.M., Evans, R., French, J. (2008): Effects of site on fibre, pulp and
handsheet properties of Eucalyptus globulus. Annals of Forest Science 65 (6)

Wimmer, R. (2002): Wood anatomical features in tree-rings as indicators of environmental change -
a review. Dendrochronologia 20(1-2): 21-36.

Downes, G.M., Wimmer, R., Evans, R. (2002): Understanding wood formation: Gains to
commercial forestry through tree-ring research. Dendrochronologia 20(1-2): 37-51.

More literature is discussed during the first lecture

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Wood and fibre quality (in Eng.); (LV-Nr. 891338)

2 SWS

Rupert Wimmer

For further information in this module, please click campus.tum.de or here.
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WZ9487BOK: Natural-fibre Raw Materials | Naturfaserrohstoffe

Module Description

WZ9487BOK: Natural-fibre Raw Materials | Naturfaserrohstoffe

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Plant-based fibre materials (wood, annual plants, by-products and waste materials from food
industry, agriculture, and bioenergy)

Fibre isolation and production technologies

Fibre structure and properties

Introduction to polymeric matrices and fibre-polymer interactions

Fundamentals of fibre-reinforced polymers

Intended Learning Outcomes:
Knowledge of the most relevant natural fibre raw materials and theri advantages and

disadvantages in comparison to non bio-based fibres

Teaching and Learning Methods:

Media:
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Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Naturfaserrohstoffe (LV-Nr. 891352)

2 SWS

Wolfgang Gindl-Altmutter

For further information in this module, please click campus.tum.de or here.
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WZ9488BOK: Chemistry and Technology of Polymers | Polymerchemie und Technologie

Module Description

WZ9488BOK: Chemistry and Technology of Polymers | Polymerchemie
und Technologie

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequen(’
German/English one semester



WZ9488BOK: Chemistry and Technology of Polymers | Polymerchemie und Technologie

General structure, terminology and classification of polymers

Main types of polymerisation reactions — Part 1: Step-growth polymerisation

Polycondensation

Silicic acid and polysiloxanes

Polyaddition (e.g., epoxy resins, polyurethanes)

Main types of polymerisation reactions — Part 2: Chain growth polymerisation

Radical polymerisation

lonic polymerisations

Coordination polymerisation

Ring opening polymerisations

Nomenclature of polymers

Processing and shaping of polymers

Polymer morphology

Design of polymers with regard to high-temperature stability, resistance towards chemicals, and fire
resistance

Ageing of polymers (by chemical, thermal, and photolytic processes, X-ray or electron irradiation)
Stabilization of polymers (primary and secondary antioxidants, UV stabilizers)

Polymer recycling

Intended Learning Outcomes:

This lecture imparts ready-to-use knowledge in the areas of organic chemistry, permanently
repeated throughout the entire lecture which always makes the connections between the basic
principles of organic chemistry and the synthesis of complex polymers. This lecture furthermore
imparts the participant solid knowledge of the impact of the macromolecular architecture of main
technical polymers on their properties and the interrelation between structure and nomenclature
of polymeric compounds. The participants get in-depth knowledge about current trends of polymer
application, types and properties of mass and special plastics, basic principles of the synthesis
and processing of technically important thermoplastic and thermo-set plastics, as well as basic
knowledge of the application-oriented design of synthetic polymers on the molecular level.
Topics, such as oxidative or light-induced ageing of plastics, stabilization of plastics towards
ageing through addition of additives or recycling of plastics will be discussed in a similar way.
The participants of this lecture will be furthermore qualified to recognize independently important
interrelationships between structure and nomenclature of polymers, and between structure and
properties of polymers.

Teaching and Learning Methods:
Interactive lecture

Media:

Reading List:
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Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Polymerchemie und Technologie (LV-Nr. 774327)

2 SWS

Falk Liebner

For further information in this module, please click campus.tum.de or here.
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WZ9489BOK: Chemistry and Technology of Sustainable Resources | Chemie und Technologie nachwachsender
Rohstoffe

Module Description

WZ9489BOK: Chemistry and Technology of Sustainable Resources |
Chemie und Technologie nachwachsender Rohstoffe

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written and oral
written (4-5 questions, 60% are required to pass), followed by an oral exam (10 min)

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Basic courses in chemistry

Content:
Monosaccharides, Oligosaccharides, Cellulose, Cellulose derivatives, Starch

Lignin: Basic building blocks, Biosynthesis, Analytical methods for Lignin characterization,
Basic concepts of reactivity (carbohydrates and lignin)
Pulping, Bleaching: General Overview, History of paper making

Chlorine based bleaching, Oxygen based bleaching, bleaching technologies and basic reactions of
wood components,

Alternative bleaching methods (LMS, POM, PAA).

Fiber production: Viscose and Tencel process - basic chemical reactions and technological
principles, side reactions.
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Cellulose Derivatives: cellulose acetate, carboxymethyl cellulose, methyl cellulose - preparation
and application

Aging and Degradation: Basic reactions of cellulose degradation, mass-deacidification methods

Intended Learning Outcomes:
Chemistry and basic technology of sustainable resources, mainly based on wood components are
covered.

Teaching and Learning Methods:
Class lecture

Media:

Reading List:

Ek et al. (Eds). Pulp and Paper Chemistry and Technology Vol. 1-4, De Gryuter
Fengel and Wegener "Wood"

Klemm et al., "Cellulose and cellulose derivatives"

H. Sixta, Handbook of Pulp

Holik, Handbook of Paper and Board

J. Lehmann, Kohlenhydrate

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Chemie und Technologie nachwachsender Rohstoffe (in Eng.); (LV-Nr. 774301)
2 SWS

Antje Potthast, Thomas Rosenau

For further information in this module, please click campus.tum.de or here.
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WZ9490BOK: Processes in Enzyme Technology | Processes in Enzyme Technology

Module Description

WZ9490BOK: Processes in Enzyme Technology | Processes in Enzyme
Technology

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

The course will provide an overview of the key enzymes currently used in industrial processes.
An overview of the technical use of enzymes and the possibilities to change and improve enzyme
performance for adaptation to technical applications including enzyme optimization through
enzyme discovery and engineering will be presented. A number of case studies highlighting

the use of enzymes in industries e.g., starch conversion, food production, textile, wood fiber
processing, biofuel production etc. will be explored.

Intended Learning Outcomes:

After passing the course, the students should be able to:

- understand the fundamentals of catalytic principles, enzyme kinetics and reaction mechanisms,
- explain the key structural factors which give rise to increased enzyme stability important for
industrial applications,

- describe methods for selection and optimisation of industrial enzymes using genetic and
biochemical techniques,

- describe and evaluate methods for enzyme immobilization and for characterization of the
properties of immobilized enzymes
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- describe a contemporary application of enzyme technology and present in a well-structured oral
presentation.

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Processes in enzyme technology (in Eng.); (LV-Nr. 752332)

2 SWS

Thu Ha Nguyen

For further information in this module, please click campus.tum.de or here.
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WZ9491BOK: Biochemical Technology | Biochemical Technology

Module Description

WZ9491BOK: Biochemical Technology | Biochemical Technology

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
German/English two semesters winter/summer
semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

written and oral

oral exam dates can be arranged individually

alternative, students can hand in a term paper (approx. length should be 15 pages) on a topic
of biochemical technology which must be based on original literature and cover microbiological,
biochemical and technological aspects of the production of selected chemicals / industrial
products. These topics for the term paper can be selected individually

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Basic knowledge in microbiology and biochemistry (main metabolic pathways in micro-organisms)
as well as in biotechnology (cultivation of micro-organisms, fermentation technology)

Content:

1. The lecture on 'biochemical Engineering' will give details about the production processes of
some of the most important substrates used for fermentative processes or further transformations,
starch, sucrose and plant oils. Alternative production of oil through fermentation by yeasts, fungi
and algae.

2. Introduction to enzymes, enzyme catalysis and enzymatic processes; use of enzymes

to produce glucose syrup from starch; enzymatic systems involved in the degradation of
lignocellulose and conversion of lignocellulosic polysaccharides to fermentable sugars, enzymatic
esterification in the production of biodiesel

3. fermentation processes to produce ethanol and other alcohols; lactic acid, succinic acid and
other building blocks for the chemical industry; use of metabolic engineering to improve these
fermentation processes

4. biocatalysis, definition, challenges and major examples
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Intended Learning Outcomes:

After completing the course on 'Biochemical Technology' students will have a profound knowledge
of important sources for fermentable sugars, enzymatic conversion of various polysaccharides to
fermentable sugars, and the production of major chemical building blocks through fermentation and
biocatalysis

Teaching and Learning Methods:

multimedia-supported

both the handouts of the course and relevant review articles can be downloaded from the BOKU
Learn system after log-in

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Lecture (2 ECTS)

Biochemical technology (LV-Nr. 752340)

2 SWS

Dietmar Haltrich

For further information in this module, please click campus.tum.de or here.
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WZ9492BOK: Wood Biotechnology | Holzbiotechnologie

Module Description

WZ9492BOK: Wood Biotechnology | Holzbiotechnologie

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written exam

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Wood Biotechnology explains the interactions between enzymes and chemistry / ultrastructure

of the wood and leads in biotechnology, which is currently in the timber loading and processing
used. In addition to the biotechnological development of basic skills will include differents? fungal
process? (Biopulping, bioremediation, Biocontrol, improving impregnability wood, fungal cultivation)
and? Enzymatic processes? (Grafting, ethanol form wood waste, removal of resin, pulp bleaching,
deinking, recycling) discussed

Intended Learning Outcomes:
Consolidated understanding of biotechnological methods for industrial woodworking questions are
relevant

Teaching and Learning Methods:

multimedia-supported

both the handouts of the course and relevant review articles can be downloaded from the BOKU
Learn system after log-in

Media:
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Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung und Seminar (2 ECTS)

Holzbiotechnologie (LV-Nr. 891339)

2 SWS

Clemens Karl Peterbauer, Erhard Halmschlager, Johannes Tintner

For further information in this module, please click campus.tum.de or here.
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WZ9494BOK: Microbiology | Mikrobiologie

Module Description

WZ9494BOK: Microbiology | Mikrobiologie

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

1. INTRODUCTION
History

The microbial cell

2. PHYSIOLOGY AND GROWTH

Nutrients

Catabolism

Anabolism

Growth

Cell division

Growth kinetics

3. INTRODUCTION TO MOLECULAR BIOLOGY
4. GENETIC ENGINEERING

5A. METABOLISM

5B. BIOACTIVE MOLECULES

5C. BIOENERGY

6. MICROBIAL DIVERSITY

7. MICROBIAL ECOLOGY,BIODEGRADATION AND BIOREMEDIATION
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8. SELECTED TOPICS
9. MICROBIOLOGY & RENEWABLE RESOURCES
10. SUMMARY

Intended Learning Outcomes:
Knowledge about basics of microbiology together with technical applications with regard to
processing of renewable resources

Teaching and Learning Methods:
Class lecture

Media:
Reading List:
Brock Biology of Microorganisms, 13th Edition

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Mikrobiologie (LV-Nr. 970307)

2 SWS

Georg Glbitz

For further information in this module, please click campus.tum.de or here.
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WZ9495BOK: Mechanical and Thermal Process Technology Il | Mechanical and Thermal Process Technology Il

Module Description

WZ9495BOK: Mechanical and Thermal Process Technology Il |
Mechanical and Thermal Process Technology Il

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written and oral

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Lecture in Mechanical and Thermal Process Technology | (LVA 893.122)

Content:

Part A: Modern Separation Processes

1 Modern Extraction Processes

2 Supercritical Fluid Processes (SFE, SFC, RESS, GAS, etc.)
3 Membrane Processes

4 Process Chromatography * Preparative Chromatography

Part B: Reaction Technology
5 Chemical Equilibria

6 Reaction Kinetics

7 Chemical Reactors

8 Residence Time

Part C. Process Integration
9 Design of Plants, Flow Sheets, Environmental Aspects, and Economy
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Intended Learning Outcomes:

Based on the lecture Mechanical and Thermal Process Technology Il (LVA 893.300), modern
seperation processes which are of increasing importance for food and biotechnology are treated
more thoroughly. Additionally, the very important subject of chemical reaction technology is treated
systematically starting from basic knowledge of reaction equilibria and kinetics and moving to

the design of reactors. Finally, it is shown how the knowledge of single unit operations can be
integrated to full processes.

Teaching and Learning Methods:
Lecture with exercises

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung mit Ubung (3 ECTS)

Mechanical and thermal process technology Il (in Eng.); (LV-Nr. 893303)
3 SWS

Senad Novalin, Martin Wendland, Rafat Al Afif

For further information in this module, please click campus.tum.de or here.
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WZ9496BOK: Wood-Industrial Processes: Wood- and Fibre-based Materials | Wood-Industrial Processes: Wood- and
Fibre-based Materials

Module Description

WZ9496BOK: Wood-Industrial Processes: Wood- and Fibre-based
Materials | Wood-Industrial Processes: Wood- and Fibre-based Materials

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Wood-based composites (Holzwerkstoffe); first lecture will be a recapitulation.

Content:

Current Topics in Development of wood-based composites materials
Recovered Wood in wood-based composites materials

Recycling of wood-based composites materials

Testing of wood-based composites materials

1 Introduction, wood-based composites overview, trends
2 Special wood-based materials: hardboards

3 Special wood-based materials: particle-based materials
4 Hydrolysation of adhesives / bonding agents

5 Binderless boards

6 Alternative raw materials

7 Alternative raw materials

8 Wood plastic composites - trends and materials

9 Wood quality, species and species mixtures in WBC
10 Biorefinery

11 Process analysis

12 Process analysis
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13 Reserve
14 Exam

Intended Learning Outcomes:

Familiarity with techniques and processes relevant in wood industrial manufacturing. Acquaintance
with the processing and installation engineering to lead to solid wood products and wood-

based composite materials. Get to know factors that affect manufacuring processes and product
performance.

Teaching and Learning Methods:
multimedia-supported
powerpoint slides, hand-on samples

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

Vorlesung (2 ECTS)

Wood-industrial processes: wood- and fibre-based materials (in Eng.); (LV-Nr. 891327)
2 SWS

Rupert Wimmer

For further information in this module, please click campus.tum.de or here.
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WZ9497BOK: Engineered Wood Products | Engineered Wood Products

Module Description

WZ9497BOK: Engineered Wood Products | Engineered Wood Products

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written and oral
oral exam

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:

Material engineering

Material properties of wood composite components

Beam elements (GLT, LVL, LSL, PSL, I-Joist)

Structural plate elements (OSB, Flakeboard, Plywood)
Non-structural plate elements (Particleboard, MDF, Hardboards)
Wood composite materials

Intended Learning Outcomes:

Students have basic knowledge of the properties of materials used for wood composites

Students know to manipulate or engineer the properties of engineered materials

Students have an overview of existing engineered wood products and their properties, the origin of
these properties as well as their main application fields.

Teaching and Learning Methods:
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Engineered wood products (in Eng.); (LV-Nr.891334)

2 SWS

Johannes Konnerth

For further information in this module, please click campus.tum.de or here.
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WZ9498BOK: Composite | Composite

Module Description

WZ9498BOK: Composite | Composite

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German/English two semesters winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
It is expected that students intending to take the exam in this lecture are familiar with the lectures
'Naturfasern', 'Holzphysik', and 'Naturfaserwerkstoffe und Technologien'.

Content:

Introduction to composite materials, with a strong focus on mechanical properties at micro and
macro scale, and the behaviour of lignocellulosic fibres as reinforcements in polymers will be
addressed.

Intended Learning Outcomes:

The lecture aims to provide a basic understanding of composite materials and the peculiar

properties of bio-based composites.

Teaching and Learning Methods:

Media:

Reading List:
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Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Composite (in Eng.) (LV-Nr. 891333)

2 SWS

Wolfgang Gindl-Altmutter

For further information in this module, please click campus.tum.de or here.
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WZ9499BOK: Wood and Fibre Material Performance | Charakterisierung von Holz und Faserwerkstoffen

Module Description

WZ9499BOK: Wood and Fibre Material Performance | Charakterisierung
von Holz und Faserwerkstoffen

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German two semesters summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
oral and written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:
Compounding, physico-mechanical characterisation, thermoanalysis, berst measurements,
rheology

Intended Learning Outcomes:

Get acquainted with chemical, thermal, physical and mechanical methods to characterize natural
fibres, natural-fibre materials, wood plastic composites, and polymer materials. Discussion of the
theoretical background of different methods, and performing practical exercises and tests using
actual materials.

Lectures and some practicals take place in the Schwackhoferhaus, Institut flir Holzforschung,
Besprechungsraum.

Labs take place at IFA Tulln, Institut flr Naturstofftechnik; TU Wien, Inst. fir Mechanik der
Werkstoffe und Strukturen; and Institut fir Holzforschung.

Teaching and Learning Methods:
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung mit Ubung (2 ECTS)

Charakterisierung von Holz- und Faserwerkstoffen (LV-Nr. 891337)

2 SWS

Johannes Konnerth, Notburga Gierlinger, Gerhard Sinn

For further information in this module, please click campus.tum.de or here.
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WZ9500BOK: Wood Cutting, Milling, Moulding | Zerspanungs- und Formgebungstechnik

Module Description

WZ9500BOK: Wood Cutting, Milling, Moulding | Zerspanungs- und
Formgebungstechnik

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
written

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
no

Content:
Basics of wood machining, Wood plastic composites, compounding, extrusion technology, injection
molding etc.

Part Sinn:

Fundamentals of machining, cutting materials and cutting optimization of cutting tools.
Chipless forming techniques of wood. Wood-plastic compounds and methods, extrusion and
injection molding techniques

Part Muller:

In the lecture part molding technique, in the industry commonly used manufacturing processes for
molding technique (excl. Cutting shaping and Formgebund by injection molding and extrusion) will
be presented. The idea of the manufacturing process follows the classification featured in the DIN.
Also methods outside wood and fobre technologies will be discussed (primarly metalworking).

For the Wood and Fibre technology manufacturing process for the original forms (press
technology), the deformation (compression, bending, upsetting) and joining (laminating, layer
glueing, etc.) will be discussed.
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The three groups of potential shaping of wood and natural fiber materials will be discussed from a
technological and material science point of view.

Part Mundigler:

- Introduction: definitions, reasons for use, overview of the market situation

- Biotechnological processes for the production of bio-based polymer materials or bio-based
monomers as starting materials: Fermentation raw materials and their availability, microbiological
and procedural foundations; biotechnological production of selected products (PHAs, lactic acid
and PLA, succinate / PBS and butanediol, 1,3 propanediol and PTT, Biopolyethylen, ...)

- Processing and shaping: Chemical derivatization / synthesis; Shaping (particularly thermoplastic
shaping processes); Examples of processing processes in practice

- Characterization of the material properties: structures and microstructure; mechanical properties
and related analytical and measurement methods (heat resistance, dimensional stability, ...)

- Biodegradation and disposal: Material properties regarding degradability; Reduction; Certification
and labeling; Analytics; Ecology; Legal framework (recognition, approval, disposal technologies)

Intended Learning Outcomes:

Based on the knowledge of wood machining and tools and wood technologies, basic knowlegde
on the wood machining process is provided. The second part of the lecuture deals with formgiving
technologies derived from plastic industries such as extrusion an injection molding.

Teaching and Learning Methods:
Powerpoint-based lecture, group discussions, content flexibility depending on interest and

interaction dynamics

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung (2 ECTS)

Zerspanungs- und Formgebungstechnik (LV-Nr. 891328)

2 SWS

Gerhard Sinn, Ulrich Miller, Norbert Mudigler

For further information in this module, please click campus.tum.de or here.
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CS0003: Production of Renewable Fuels | Production of Renewable Fuels

Renewable Raw Materials for Energetic Use | Energetische Nutzung von
Biomasse

Elective Modules TUM | Wahimodule der TUM

Module Description

CS0003: Production of Renewable Fuels | Production of Renewable
Fuels

Version of module description: Giiltig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The learning results are going to be proven in form of a written exam of 90 Minutes. Along the
problem set, it is checked whether the student is able to understand, improve and assess industrial
processes for the production of renewable fuels. No aids permitted.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Basic knowledge in chemistry, Fundamentals in Thermodynamics (e.g., Grundlagen der
Thermodynamik), Fundamentals in Process Engineering (e.g., Introduction to Process
Engineering)

Content:

Requirements for fuels, linkage of energetic and chemical value chains, fossil fuel production
as reference, balancing and assessments (Well-to-Wheel), Hydrogen and methanol economy,
alternative fuels on C1-basis, fisher-tropsch fuels, OME, bio-based oil fuels, biodiesel, green
diesel, HEFA, bio-based alcohols, legislation of fuels.

Intended Learning Outcomes:
This module aims at making the students familiar with the industrial processes to produce
renewable fuels. They are able to set up material and energy balances of these processes and
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assess their sustainability. Limitations with respect of raw material supply, energetic efficiencies
and market requirements are understood. The students understand the interactions of fuel market
and energy market.

Teaching and Learning Methods:

The module consists of a lectures and exercises. Contents of the lecture shall be imparted in
speech and by presentation. To deepen their knowledge students are encouraged to study the
literature and examine with regards to content the topics. In the exercises learned theory is applied
with a practical orientation by means of arithmetic examples.

Media:
Hybrid live lectures & asynchronous mini-videos allowing distance learning, lecture Script and
exercises via online platform, excursions to fuel production plants

Reading List:

+ Jacob A. Moulijn, Michiel Makkee, Annelies E. van Diepen: Chemical Process Technology, Wiley
(2013).

* George Olah et al.: Beyond Oil and Gas: The Methanol Economy, Wiley VCH (2006)

* Volker Schindler: Kraftstoffe flir morgen: Eine Analyse von Zusammenhangen und
Handlungsoptionen, Springer (1997)

» Martin Kaltschmitt, Hans Hartmann, Hermann Hofbauer: Energie aus Biomasse; Grundlagen,
Techniken und Verfahren,SpringerVieweg (2016)

» Jochen Lehmann, Thomas Luschtinetz: Wasserstoff und Brennstoffzellen, Springer (2014)

Responsible for Module:
Burger, Jakob; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:
Production of renewable fuels (Tutorial, Straubing) (Ubung, 2 SWS)
Burger J [L], Burger J, Groh D, Rosen N

Production of renewable fuels (Tutorial, Garching) (Ubung, 2 SWS)
Burger J [L], Burger J, Groh D, Staudt J

Production of renewable fuels (Lecture, Straubing) (Vorlesung, 2 SWS)
Burger J [L], Burger J, Staudt J

Production of renewable fuels (Lecture, Garching) (Vorlesung, 2 SWS)
Burger J [L], Burger J, Staudt J
For further information in this module, please click campus.tum.de or here.
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CS0058: CFD - Simulation for Energy Systems | CFD - Simulation for Energy Systems [A-CFD]

Module Description

CS0058: CFD - Simulation for Energy Systems | CFD - Simulation for
Energy Systems [A-CFD]

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master German/English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

In modern CFD programs, complex mathematical models are made accessible to the userin a
simple form. Nevertheless, it is crucial for the correct application of these models to know the
basic, theoretical background. The examination performance therefore is a project report. The
students prove that they can answer questions about the theory of CFD in writing and solve small
computational problems. The students thus show that they are capable of implementing a flow
simulation in CFD programs and interpreting the results obtained.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Prerequisites for the successful participation is knowledge about
Fluid Dynamics

Content:

The course provides basic knowledge about the underlying theory of CFD simulation to enable
students to conduct simple workflows within the CFD simulation software. Simplifications and
models for solving the conversion equations of fluid dynamics - mass, impulse and energy - is
shown. Furthermore, meshing and setting up useful boundary conditions for solving the flow
equations is presented. After solving the CFD problem, validation and presentation of the results
by means of flow profiles and animations will be done. The setup of a CFD model including
geometric preparation of a model, meshing, pre-processing, solving, and post-processing will be
demonstrated and carried out in the CFD software.
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Intended Learning Outcomes:

After successful participation within this course, students are capable of carrying out simple
workflows within the CFD simulation software (e. g. OpenFOAM, Ansys), including the preparation
of a CAD model, meshing, pre-processing, solving, and post-processing. Furthermore, they gained
a basic understanding of the relevant theory behind a CFD simulation software.

Teaching and Learning Methods:

The course is set up of a lecture and practical part. The lecture provides the aforementioned
relevant theory underlying a CFD simulation software. The practical part includes a guided setup
of a CFD model within the CFD software and an independently conducted project at the end of the
semester.

Media:
Lecture, blackboard, computer/laptop

Reading List:

Ferziger, J.H.; Peric, M.: Numerische Stromungsmechanik, 1. Auflage, Springer, eBook ISBN
978-3-540-68228-8, 2008

Gersten, K.: Einflihrung in die Stromungsmechanik, 2. Auflage, Springer, eBook ISBN
978-3-663-14151-8, 1981

Laurien, E.; Oertel jr., H.: Numerische Stromungsmechanik, 3. Auflage, Springer, eBook ISBN
978-3-658-03145-9, 2013

Ferziger, J.H.; Peric, M.; Street, R.L.: Computational Methods for Fluid Dynamics, 4. Auflage,
Springer, eBook ISBN 978-3-319-99693-6, 2019

Responsible for Module:
Matthias Gaderer gaderer@tum.de Bernhard Huber b.huber@tum.de

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0092: Wind Power | Windkraft [Wind ]

Module Description

CS0092: Wind Power | Windkraft [Wind ]

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
4 120 82 38

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The basics of energy generation from wind are assessed in a written examination (60 minutes).
Multiple-choice questions can also be asked. The students prove that they have understood the
technology of wind turbines and that they are able to carry out calculations on the design, energy
yield and economic efficiency of wind turbines. They also show that they have understood the
special problems in the project planning phase as well as during operation within the framework
of legal requirements, the requirements for nature and species protection as well as the local
acceptance of wind power use and ecology and acceptance and that they are able to evaluate
plants and sites in this respect.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basics in Mathematics and Physics
Basics in Energy Technology

Content:

This module teaches in-depth knowledge about energy generation from wind power. The
technology is described using the following points:

- Physical basics

- Designs and system components

- Planning, construction and operation

- Power output and energy supply

In addition to the technical characteristics of the plants, the module also focuses on their effects on
the environment, legal framework conditions and economic
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Intended Learning Outcomes:

Having attended the module, the students will be able to characterize and recognize different types
of wind turbines and to understand them from a technical and energetic point of view. The students
understand the processes involved in planning, erecting and operating wind turbines and are able
to evaluate turbines from an economic and ecological point of view.

Teaching and Learning Methods:

The module consists of lecture and exercise. The contents of the lectures are primarily conveyed
by the lecturers and through presentations. The students should get a well-founded insight into
the topic. The exercises cover on the one hand technical calculations on wind turbines, on the
other hand the different aspects of turbine project planning, in particular economic and ecological
aspects, as well as acceptance by public. Among other things, plan and role plays in groups are
planned to achive this goal. Some of the exercises are to be prepared by the students themselves,
others are to be carried out as face-to-face exercises. This should encourage students to work
independently and to deal more intensively with the respective topics. Simulation and role-playing
games help students to gain a deeper understanding of the opportunities and problems in the field
of wind power technology.

Media:
PowerPoint, blackboard, publications

Reading List:
Peter Schaffarczyk, Wind Power Technology, Springer, 2023, ISSN 1865-3529, ISSN 1865-3537
(electronic)

Responsible for Module:
Doris Schieder Doris.schieder@tum.de

Courses (Type of course, Weekly hours per semester), Instructor:
Windkraft Vorlesung (Vorlesung, 1,5 SWS)
Schieder D [L], Schieder D, Widmann A

Windkraft Ubung (Ubung, 1 SWS)
Schieder D [L], Schieder D, Widmann A
For further information in this module, please click campus.tum.de or here.
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CS0105: Modelling and Optimization of Energy Systems | Modelling and Optimization of Energy Systems [MOES]

Module Description

CS0105: Modelling and Optimization of Energy Systems | Modelling and
Optimization of Energy Systems [MOES]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment is done in a written examination (90 minutes). Participants of the course solve
programming tasks to demonstrate that they are able to apply the methods aquired in the course.
By answering questions related to case examples they show that they have learned to put things
into their proper context.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Bachelor modules Mathematics, Physics, Numerical Methods;
Basic knowledge in Energy technology; basic programming experience (ideally with Matlab)

Content:

Basics of Modelling and Simulation:

- physical models

- data-based models (look-up tables, polynomials, neural networks)
- methods for generating models

Fundamental optimization methods:

- linear optimization (linear regression)

- nonlinear optimization

Intended Learning Outcomes:

After attending the course the participants understand basic methods for creating models,
simulation and optimization. In addition, they are able to apply these methods by creating
appropriate program code in Matlab. Furthermore, the participants acquire Matlab programming
experience.
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Teaching and Learning Methods:

The module consists of a lecture and an excercise. Lectures include presentations whose content
is deepened by solving excercise problems autonomously. In order to improve the learning
outcome, participants work at homework excercise problems. These are discussed in the next
lecture.

Media:
PP presentation, whiteboard, demonstration of programs

Reading List:

S. R. Otto & J.P. Denier, An Introduction to Programming and Numerical Methods in MATLAB,
Springer, London, 2005

O. Nelles, Nonlinear System Identification, Springer, Berlin, 2010

Responsible for Module:
Kainz, Josef; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:

Modelling and Optimization of Energy Systems (Vorlesung mit integrierten Ubungen, 4 SWS)
Kainz J [L], Kainz J

For further information in this module, please click campus.tum.de or here.
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CS0132: Energy Process Engineering | Energy Process Engineering [EPE]

Module Description

CS0132: Energy Process Engineering | Energy Process Engineering
[EPE]
Energy Processes Engineering

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment takes the form of a written examination (90 minutes). Students demonstrate their
ability to solve basic calculations and apply methods of process technology to different issues. In
addition, some questions on energy and process technology plants are to bei answered in a written
form.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Technical Thermodynamics

Content:

Within the modul the thermal and chemical components of power plants and process engineering
plants such as combustion concepts, fuel treatment, exhaust gas purification, production of fuels
from biomass and electricity generation concepts are explained. The basics of the design and
calculation of steam generators, reactors and synthesis algae and the treatment of gases from
gasification processes and their use e.g. in a fuel cell are explained.

Intended Learning Outcomes:

At the end of the module students can understand complex processes for energy and/or fuel
production and are able to detect and explain the required needs (e.g. pressure, temperature) and
process technologies.
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Teaching and Learning Methods:
The module consists of lectures and tutorials. The contents will bei taught in lectures and
presentations.

Media:
Lecture, blackbboard, presentation

Reading List:

Kaltschmitt, M.; Hartmann, H.; Hofbauer, H.: Energie aus Biomasse, 2. Auflage, Springer, ISBN
978-3-540-85094-6, 2009

Spliethoff, H., Power generation from Solid Fuels, Springer, ISBN 978-3-642-02855-7, 2010
Karl, J.: Dezentrale Energiesysteme, Oldenbourg, ISBN 3-486-27505-4, 2004/

Sterner, M.; Stadler, |.: Energiespeicher, Springer Vieweg, ISBN 978-3-642-37379-4, 2014

Responsible for Module:
Gaderer, Matthias; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:
Energy process engineering (Exercise) (Ubung, 3 SWS)
Gaderer M [L], Gaderer M

Energy process engineering (Lecture) (Vorlesung, 2 SWS)
Gaderer M [L], Gaderer M
For further information in this module, please click campus.tum.de or here.
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CS0133: Mechanical Process Engineering | Mechanical Process Engineering [MVT]

Module Description

CS0133: Mechanical Process Engineering | Mechanical Process
Engineering [MVT]

Version of module description: Gultig ab winterterm 2019/20

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment takes the form of a written examination (90 minutes).

The students prove that they can solve computational problems and apply methods of mechanical
particles and process engineering as well as answer questions about plants and apparatuses of
mechanical process engineering.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Thermodynamics, Reaction Technology, Heat Transfer, Fluid Mechanics

Content:

The module teaches the basics necessary for the description of particle systems:

Particle size and shape, distribution functions, particle motion and interactions in heaps.
Furthermore, the basic operations applied to particles are presented: Crushing, mixing, separating,
agglomerating, fixed and fluid beds, filtration.

For example, reference is made to applications in material and energy systems with regard to
wood chipping, conveying, fermenter stirring and biomass combustion.

Intended Learning Outcomes:
After participating in the module, the students are able to apply the mathematical fundamentals of
particle technology and to interpret the basic operations of particle process technology.

Teaching and Learning Methods:
The module consists of lecture and exercise.
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The content of the module is conveyed during the lecture by speech and presentations. The
students are encouraged to engage actively with the topics by integrating various self-search tasks
and comprehension questions.

In the exercises, which take place in alternation with the lecture, serve for a stronger
comprehension of the teaching contents. Hence, the students work on various calculation
exercises and conduct different lab experiments in small groups.

Media:
Presentations, scripts, exercises

Reading List:

Bohnet, M., Hg.; 2014. Mechanische Verfahrenstechnik. Weinheim: Wiley-VCH-Verl. ISBN
9783527663569

Muller, W., 2014. Mechanische Verfahrenstechnik und ihre GesetzmaRigkeiten. 2. Aufl. MUnchen:
De Gruyter. Studium. ISBN 3110343568.

Rhodes, M.J., 2008. Introduction to particle technology. 2nd ed. Chichester, England: Wiley. ISBN
047072711X.

Schubert, H., 1990. Mechanische Verfahrenstechnik. Mit 36 Tabellen. 3., erw. und durchges. Aufl.
Leipzig: Dt. Verl. flir Grundstoffindustrie. Verfahrenstechnik. ISBN 9783342003816.

Schwister, K., Hg., 2010. Taschenbuch der Verfahrenstechnik. Mit 49 Tabellen. 4., aktualisierte
Aufl. Minchen: Fachbuchverl. Leipzig im Carl-Hanser-Verl. ISBN 3446424350.

Stiess, M., 1997. Mechanische Verfahrenstechnik 2. Berlin, Heidelberg: Springer Berlin Heidelberg.
Springer-Lehrbuch. ISBN 978-3-662-08599-8.

Stiess, M., 2009. Mechanische Verfahrenstechnik. Partikeltechnologie. 3., vollstandig neu
bearbeitete Aufl. Berlin, Heidelberg: Springer Berlin Heidelberg. Springer-Lehrbuch. ISBN
978-3-540-32552-9.

Zogg, M., 1993. Einflihrung in die mechanische Verfahrenstechnik. Mit 29 Tabellen und 32
Berechnungsbeispielen. 3., Gberarb. Aufl. Stuttgart: Teubner. ISBN 9783519163190.

Responsible for Module:
Gaderer, Matthias; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:
Mechanical process engineering (Lecture) (Vorlesung, 2 SWS)
Gaderer M [L], Fang W, Herdzik S

Mechanical process engineering (Exercise) (Ubung, 2 SWS)
Gaderer M [L], Fang W, Herdzik S
For further information in this module, please click campus.tum.de or here.
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CS0134: Conceptual Process Design | Conceptual Process Design

Module Description

CS0134: Conceptual Process Design | Conceptual Process Design

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The exam performance is effected by an oral exam. It is reviewed whether the students know the
fundamentals of conceptual design of chemical and biotechnological processes and if they can
apply this knowledge on the design and evaluation of complex processes. The exam consists of
two parts: (a) 30 minutes preparation through solving a given problem set (b) 30 minutes of oral
examination. In the beginning of part (b) the results of part (a) are presented by the student. (total
duration 60 min)

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Knowleadge of thermodynamics and apparatusses used for fluid sparations processes. It is
recommended to visit at least the course "Introduction of Process Engineering” first.

Content:

Basics of cenceptual design of processes; Basics of computational process design including
calculation of process parameters; transfer of fundamental scale-up criteria towards real problem
solving; Balancing of all process streams; Deepened knowledge of engineering principles.

Intended Learning Outcomes:

The students are qualified to understand the fundamentals of design, calculations, and balancing
of chemical processes and fluid separation courses after the course. They will aquire knowledge of
different challenges of process design and how to master them.

Teaching and Learning Methods:
The module consists of lectures and parallel tutorials. Contents of the lecture shall be imparted
in speech and by presentation. In the exercises performed as part of the module learned theory
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shall directly be applied with a practical orientation by means of calculations and examples from
targeted aspects of process design and calculation. based on a direct comparison of a chemical
process with it’s biotechnical alternative they learn to apply their knowledge on reality based
challenges. Additionally they will be qualified by an in-depth knowledge of the design of operation
units including calculation of process parameters based on utilization of selected software tools.

Media:
Panel, slides, scripts, practical exercises

Reading List:

Moulijn et al. (2013). Chemical Process Technology. — John Wiley & Sons Ltd, The
Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, United Kingdom.

# Biegler et al. (1997). Systematic Methods of Chemical Process Design. — Prentice
Hall.

# Doherty, M.F., Malone, M.F. (2001). Conceptual design of distillation systems. —
Boston: McGraw-Hill.

# Gmehling, J., Kolbe, B., Kleiber, M., Rarey, J. (2012). Chemical Thermodynamics
for Process Simulation. 1. Auflage. Weinheim: Wiley — VCH

# Grassmann, P., Widmer, F., Sinn, H. (1997). Einfihrung in die Thermische
Verfahrenstechnik. 3. vollst. Uberarb. Auflage. Berlin: de Gruyter.

# Stichlmair, J.G., Fair, J.R. (1998). Distillation: Principles and Practice. — New York:
Wiley — VCH.

Responsible for Module:
Burger, Jakob; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:
Conceptual Process Design (Lecture) (Vorlesung, 2 SWS)
Burger J [L], Burger J, Ibanez M, Staudt J

Conceptual Process Design (Exercise) (Ubung, 2 SWS)
Burger J, Rosen N, Wolf A
For further information in this module, please click campus.tum.de or here.
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CS0136: Energetic Use of Biomass and Residuals | Energetic Use of Biomass and Residuals [EBR]

Module Description

CS0136: Energetic Use of Biomass and Residuals | Energetic Use of
Biomass and Residuals [EBR]

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

6 180 120 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment consists of a written examination (60 minutes) based on the various potential uses
of biomass for energy and a presentation on a concept students have developed individually
regarding the use of biomass. The written part constitutes 50% of the grade and the presentation
as well with 50%.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Technical Thermodynamics, Energy Process Engineering

Content:

Lectures are dedicated to potential technology for using biomass and residuals as a source of
energy. In particular, heat generation, energy conversion, power-heat coupling and the process
for generating gaseous and fluid sources of energy are discussed. In addition, the generation
of biogas (fermentation process) is discussed in detail. However, as there is another lecture
dedicated to this topic, this section will be restricted to the technical basics. Practical exercises
focus on conception and planningof plants. As part of a seminar, participants should develop
voluntary examples and assess these using an economic efficiency calculation. For the tutorial,
students work individually in the group on a concept for biomass use. This concept is analyzed
in regard to technical and economic feasibility with the result being presented and assessed in a
presentation.
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Intended Learning Outcomes:

After completion of the module, students are able to evaluate the various systems for use of
biomass. They have got a broad overview of options. In addition, they are able to develop a
relevant concept, argue in favour of it, and evaluate the economic profit.

Teaching and Learning Methods:
Lecture (talk by teaching staff) with media, tutorial on calculation of examples, presentation of a
voluntary concept regarding biomass or residual use.

Media:
Presentation, script, examples, excursion

Reading List:

Script/

Kaltschmitt, M.; Hartmann, H.; Hofbauer, H.: Energie aus Biomasse, 2. Auflage, Springer, ISBN
978-3-540-85094-6, 2009

Karl, J.: Dezentrale Energiesysteme, Oldenbourg, ISBN 3-486-27505-4, 2004/

Responsible for Module:
Gaderer, Matthias; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0139: Flowsheet balancing and simulation | Flowsheet balancing and simulation [ABS]

Module Description

CS0139: Flowsheet balancing and simulation | Flowsheet balancing and
simulation [ABS]

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:

German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination is performed in the form of a seminar paper, in which an energy-technical task
is to be solved with the software program. The learning result is checked by the way the work
is carried out within the scope of the examination and the result achieved. The students prove
that they can solve balancing tasks by using the software. It is proven that the students have
understood the principles of balancing.

Repeat Examination:

(Recommended) Prerequisites:

Basic knowledge of the most important physical relationships (basic quantities with units,
definition of pressure, temperature, enthalpy, entropy, etc.) must be available. Furthermore, the
establishment and solution of mathematical systems of equations as well as the mastery of simple
integral and differential calculus are assumed. Knowledge of mathematics, thermodynamics,
energy and process engineering are required.

Content:

In this module, knowledge of the application of a selected software program (e.g. Aspen) for the
calculation and design of energy engineering tasks is taught.

The selection of the software is based on the availability of the program and the availability of a
teacher with the technical knowledge of the program.

Intended Learning Outcomes:

After the participation in the module the students are able to understand simple tasks for the
calculation of energy systems with the software program, to build up, define and solve them in the
used program environment (Aspen).
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Teaching and Learning Methods:

The module consists of a seminar, because this form of learning is best suited for the introduction
to software. The introductions take place in short presentations, which are followed by direct
working with the program.

Media:
Presentations, slide scripts, program exercises

Reading List:

Responsible for Module:

Matthias Gaderer gaderer@tum.de Christian Schuhbauer schuhbauer@tum.de
Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0142: Detail Process Engineering | Detail Process Engineering [DPP]

Module Description

CS0142: Detail Process Engineering | Detail Process Engineering [DPP]

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination is provided in the form of a term paper.

The students prove that they can solve specific tasks and computational tasks and apply methods
of plant planning and safety analysis and answer them in writing.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Mechanical process engineering, materials engineering, mechanics

Content:

The module teaches the usual components used in plant engineering, such as machines,
pipelines, valves, actuators and apparatus, and their function. Building on this, an introduction to
safety and emission-relevant design guidelines such as e.g. steam boiler regulations, AD2000
leaflets, ASME, TA Luft and BimschV is given. As part of exemplary small-scale plant planning,
specifications for media, machines, apparatuses and plants are drawn up and security analyzes
are carried out. Their results are incorporated in the planning process. A key focus of the module
concerns the practice-oriented aspect of technical plant safety as well as requirements within the
scope of a CE certification in plant construction.

Intended Learning Outcomes:

After completing the module, students will be able to describe technical equipment components,
perform apparatus design in terms of material, pressure, temperature, process demand according
to AD2000 data sheets and steam boiler regulations, specifications for media, equipment and
apparatus, VDI, DIN, To apply EN standards to the TA Luft and Bimsch laws and regulations, to
describe the course of an ASME code, to describe the content and course of CE certification and
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construction products, to apply system-related hazard and safety analyzes and safety-related
solutions - for example by control technology Aspects - to be included in a plant design.

Teaching and Learning Methods:

The module consists of Lecture and Exercise.

In the lecture, the contents of the lectures will be conveyed during lectures and presentations. The
students are encouraged by the seminar paper to actively engage with the topics.

The exercises serve to strengthen the comprehension of the teaching contents. For this exercise
examples are processed.

Media:
Presentations, scripts, exercises

Reading List:

Responsible for Module:

Matthias Gaderer gaderer@tum.de

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0143: Hydropower | Wasserkraft [HyPo]

Module Description

CS0143: Hydropower | Wasserkraft [HyPo]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
The basics of energy generation from hydropower are assessed in a written examination (60
minutes).

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Basics in Mathematics and Physics
Basics in Energy Technology

Content:

"In-depth knowledge regarding energy generation from water power is taught in this module. The
technologies used for this purpose will be presented from the following points of view:

* Physical basics

* construction types and system components

* Planning, erection and operation

» Power output and energy supply

In addition to technical features of plants, their effects on the environment as well as sustainability
considerations are covered. Legal framework conditions as well as the economic aspects of using
water power are discussed as well. "

Intended Learning Outcomes:

After completion of the module, students are able to characterize various types of plants for the
use of hydropower. They can recognize and understand the plants from the point of view of energy
and technology.
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Teaching and Learning Methods:

The module consists of a lectures with integrated excercises. Lectures include talks and
presentations as well as exercises. Students should be encouraged to study the literature and
discuss about the topics. In addition, practical excercises with measurement equipment and an
excursion may be included.

Media:
PowerPoint

Blackboard

Reading List:
Jurgen Giesecke, Emil Mosonyi: Wasserkraftanlagen. Springer, 2009. ISBN 978-3-540-88988-5

Responsible for Module:
Prof. Josef Kainz

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0147: Energy Efficient Buildings | Energy Efficient Buildings [EEB]

Module Description

CS0147: Energy Efficient Buildings | Energy Efficient Buildings [EEB]

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Students demonstrate their knowledge and understanding of the differenct aspects of energy
efficient buildings in form of a written examination (90 minutes). Students deliver definitions,
describe and outline relevant processes, mechanisms and requirements of energy efficient
buildings. Furthermore, students calculate different technical specifications and parameters based
on provided practice-oriented examples.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basics of physics, Basics of energy technology

Content:

The course focuses on the variety of options for implementation and/or enhancement of energy
efficiency in new and existing buildings. This includes an introduction to relevant expert knowledge
of energy and ressource efficient building materials and construction. In addition, typical measures
for the enhancement of energy efficiency in existing buildings will be presented and evaluated
concerning ther sustainability. The second part of the module is concerned with renerwable
energy based systems for heat and warm water provision of buildings. Specific advantages and
disadvantages of the presented technologies will be discussed in regards to building and usage
type. In addition to the presentation of individual measures, it will be analyzed how concepts for
energy efficient buildings can be include in modern building infrastructure and on living quarter
scale.

Intended Learning Outcomes:
"After successful completion of the module, students acquire in-depth understanding of factors
determining the energy efficiency of buildings and relevant legal requirements. Students can
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evaluate the sustainability of actions to enhance the energy efficiency of (existing) buildings. In
addition, students can understand as well as evaluate and explain advantages and disadvantages
of systems for heat and warm water provision based on renewable energies in regards to building
and usage type.

Students prepare short, practice-oriented tasks as homework in a project team (group work).
Thereby, they acquire the ability to view and assess information within a limited period of time and
solve practice-oriented questions. The edited information and results are passed on to the other
participants accordingly with the focus on sharing results in the form of a written report as well as
team work.

Teaching and Learning Methods:

The content is taught in lecturs and presentations. In addition, case studies and exercises will bei
discussed. Students should bei encouraged to individual literature study and discussions on the
theme.

Media:
PowerPoint, blackboard, videos

Reading List:

Bauer, M., Mésle, P., Schwarz, M. (201.): Green Building: Leitfaden flir nachhaltiges

Bauen. Springer Vieweg. Daten von Fachagenturen: BINE Informationsdienst, vom
Bundesumweltministerium bzw. entsprechenden Landesministerien und anderen internationalen
Organisationen.

Responsible for Module:
Vienken, Thomas; Prof. Dr.
Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0148: Measurement, Testing, Modeling | Measurement, Testing, Modeling

Module Description

CS0148: Measurement, Testing, Modeling | Measurement, Testing,
Modeling

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester irregularly
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Examination in form of a final presentations (25% of the total grade) of the task of the individual
groups and a written documentation report (75% of the total grade) of the group work. The report
will have 4 to 5 pages per student. Students will prove their understanding and autonomous
application of the teaching content (formulation and testing of hypotheses).

Repeat Examination:

(Recommended) Prerequisites:
Basics of physics
Basics of measurement technology

Content:

The course focuses on planing and conduction of laboratory or field experiments of applied energy
and environmental research, e.g. ground water heat transport and heat storage. Therefore, the
module starts with an introduction to relevant underlying technical and natural science contents.
Students will work on an assigned practice-oriented tasks in the further module. Students will

in groups formulate working hypotheses to solve these tasks and will test the hypotheses by
means of laboratory or field experiments. These experiments will be planned and conducted
autonomously by students. Planing process includes modeling of respective experiments via
existing analytical or numerical (using simulation software) solutions. Students will be able to use
existing sensors for the eperiments or design basic measuring devices on their own. Students will
critically evaluate obtained results (modeling and measurement results) and identify and quantify
resulting uncertainties. Individual groups present results of their task and work approach as well
as obtained results to the other students. Thereby, students will learn to critically question scientific
questions and concepts.
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Intended Learning Outcomes:

After successful completion of the module, students acquire in-depth understanding of formulating
scientific hypotheses in regards to scientific questions. Students obtain skills to test these
hypotheses using laboratory and field experiments. Students will be able to plan, this includes
modeling of expected results via existing analytical or numerial solutions, and to conduct

basic scientific experiments. Students will be able to critically evaluate measurement data and
underlaying scientific concepts and present this to a group.

Teaching and Learning Methods:

After an introductory lecture, groups of students will review textbook and non-traditional textbook
literature, e.g. tutorials and teach relevant aspects for their work between groups. Thereby,
students take responsible to teach relevant content to peers.

Media:

Reading List:

Eden, K., Gebhard, H. (2014): Dokumentation in der Mess- und Priftechnik. Springer Vieweg.
Daten von Fachagenturen: BINE Informationsdienst, vom Bundesumweltministerium bzw.

entsprechenden Landesministerien und anderen internationalen Organisationen.

Responsible for Module:
Prof. Thomas Vienken

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0164: Basics of Numerical Methods and Simulation | Basics of Numerical Methods and Simulation [NumS]

Module Description

CS0164: Basics of Numerical Methods and Simulation | Basics of
Numerical Methods and Simulation [NumS]

Version of module description: Gultig ab winterterm 2023/24

Module Level: Language: Duration: Frequency:
Master English one semester



CS0164: Basics of Numerical Methods and Simulation | Basics of Numerical Methods and Simulation [NumS]

to implement different solutions and discern how appropriate to the problem they are. In simple
cases, they are also able to evaluate their results in terms of plausibility and accuracy.

Teaching and Learning Methods:
The module consists of one lecture and an associated session of exercises. Contents of the lecture
shall be imparted in a speech and deepened through independent preparation of exercises by the

students. Processing of exercises is often done by independent preparation of programming tasks.

Media:
Presentations, writing on the board, demonstration of programmes/scripts

Reading List:

Responsible for Module:

Kainz, Josef; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0228: Technology and Management of Renewable Energies in a Global Context | Technology and Management of
Renewable Energies in a Global Context [REAE]

Module Description

CS0228: Technology and Management of Renewable Energies in a
Global Context | Technology and Management of Renewable Energies in
a Global Context [REAE]

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 105 45

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The exam will be in form of an oral presentation of the students (20+10 minutes; 75% of the
grade) and a short report of the students’ project work (max. 5 pages, not counting front page and
cited literature; 25% of the grade).

In this students' project, the students demonstrate understanding of specific questions related to

a defined topic concerning the technology and management of renewable energies in a global
context. Students have to show in their presentation that they can analyse, solve and answer
defined problems and questions related to this topic. Participants of the course show that they
have done appropriate research work and are able to present their results. By answering follow-
up questions related to their presentation they show that they have learned to put their research
outcome into the relevant technical or country context. The presentation slides and the short report
will be handed over to the lecturers and will be included in the grading.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:

Basic know-how related to specific techniques of renewable energies (e.g. solar energy, wind
energy, hydropower, biomass conversion technology, geothermal energy) as well as management
of energy systems either on a company or on state level.

Content:

A) Technical aspects of different forms of renewable energies (e.g. current state of technology,
technical options for the future, technical bottlenecks, scale-up possibilities)

- Wind power
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- Hydropower

- Photovoltaics, solarpower

- Geothermal energy

- Biomass use for energy purposes

- Biofuels, electric vehicles, E-fuels

- Hydrogen

- Other forms of renewable energies

B) Economic aspects related to defined renewable energies (e.g. cost of use/production, cost
structure and development in the past, learning curves, innovation and diffusion of renewable
energies)

C) Influencing factors for adoption and use of renewable energies (e.g. natural/local conditions,
availability of renewable resources, technical infrastructure, user structure of energy, cost and
economic factors, financing, political and regulatory issues, social acceptance, behaviour of
stakeholders and people)

D) Situation and development in a specific (country) context (e.g. governance, policy goals
and activities, competing factors and interests (e.g. by fossil energy use or related companies/
stakeholders), legal and regulatory stability)

Intended Learning Outcomes:

At the end of the module, students will be able to analyse and elaborate solutions for existing
problems related to the technology and management of renewable energies and apply such
solutions to the specific context of selected countries worldwide. They consider both the technical
side as well as the economic and management dimension in order to develop integrated solutions
for a specific question related to renewable energies. Additionally they take the specific context
and situation (e.g. technical infrastructure and know-how, maintenance, electrical or other grids,
political and regulatory rules, economic framework, company and user structure) in one or several
countries or regions into account when analysing and elaborating solutions for the question on-
hand. They are able to apply their knowledge to create an oral presentation and a written summary
of their findings. Presented results are discussed with the audience so that students are able to
defend their solution and put it in an appropriate context.

Teaching and Learning Methods:

The module is a seminar, where course participants form (preferably international) teams that
investigate a given topic by autonomously doing research work and discussing results within

the team. During regular meetings with the lecturers questions can be discussed, next steps are
defined and (interim) results are presented. Lecturers will provide basic and background material
for the students as well as actual information for the given topics that are elaborated by the student
teams.

Learning activities: Literature/document research, student group project

Media:
Presentation slides, online discussion forum (all lecture materials are available via Moodle)
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Reading List:
Specific literature and documents will be provided to the topics that are worked on in the student
projects

Responsible for Module:
Menrad, Klaus; Prof. Dr.sc.agr.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0255: Current Topics in Machine Learning and Bioinformatics | Current Topics in Machine Learning and Bioinformatics
[CTMLBI]

Module Description

CS0255: Current Topics in Machine Learning and Bioinformatics |
Current Topics in Machine Learning and Bioinformatics [CTMLBI]

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3 90 60 30

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The learning outcomes are tested by a graded seminar presentation with a duration of
approximately 45 minutes including a discussion with the audience. The seminar allows the
students to assess the extent to which they can summarize a complex scientific work in the field
of Machine Learning or Bioinformatics correctly and present it to an audience in a comprehensible
and convincing way. Furthermore, to assess the skill to quickly understand, review and critically
discuss recent research in these fields, the active participation and discussions of the other
seminar presentations will be considered as well.

Repeat Examination:

(Recommended) Prerequisites:
Knowledge in Machine Learning and Bioinformatics (e.g. Bioinformatics (WZ1631) and Artificial
Intelligence for Biotechnology (CS0012)) is expected

Content:

At the beginning of this course, introductory lectures about current topics in Machine Learning and
Bioinformatics will be given. The following topics are treated exemplarily:

- Ensemble learners

- Neural Networks (Basic concept, Feedforward neural networks, Recurrent Neural Networks,
Convolutional Neural Networks, Generative Models)

- Green Atrtificial Intelligence

- Genome-wide Association Studies

- Phenotype Prediction

- Protein-Protein Interaction Network Analysis

- Protein Prediction
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- Data Driven Biotechnology

In this course, we will also talk about recent Machine Learning and Bioinformatics research

and how it can support sustainability, e.g., by guiding downstream research with data-driven
approaches. Furthermore, we will also look at Green Artificial Intelligence, a research direction that
aims to make resource-intense Al development more sustainable. After introductory lectures, each
student will analyze a recent scientific paper in these research areas in self-study and present it to
the course. Active participation and discussions in all the other presentations is expected.

Intended Learning Outcomes:

After successful participation in this module, students will be able to understand and present recent
research in Machine Learning or Bioinformatics. They are enabled to analyze recent scientific
publications in one of the two fields. Based on this knowledge, they can summarize and present

a scientific paper in a concise and understandable way as well as to discuss recent research in
Machine Learning or Bioinformatics. Furthermore, students know about current research directions
in these scientific fields and know how current Machine Learning and Bioinformatics research
supports sustainability.

Teaching and Learning Methods:

At the beginning of this course, introductory lectures to current Machine Learning and
Bioinformatics topics will provide additional and necessary fundamentals to understand recent
scientific publications. Furthermore, each student will analyze a recent research paper in one of
the two fields in self-study and present it to the course to train the ability to understand advanced
concepts. Beyond that, for further training of these skills, the paper presentations will be discussed
in the course.

Media:
Slide presentation, blackboard, discussion forums in e-learning platforms

Reading List:
Pattern Recognition and Machine Learning, Christopher M. Bishop

Deep Learning, lan Goodfellow, Yoshua Bengio, Aaron Courville

Responsible for Module:
Prof. Dr. Dominik Grimm, Florian Haselbeck

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0263: Geothermal Energy Systems | Geothermal Energy Systems [GeoE]

Module Description

CS0263: Geothermal Energy Systems | Geothermal Energy Systems

[GeoE]
Potentials of geothermal energy supply

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Students demonstrate their knowledge and understanding of geothermal systems and their
potential for energy supply in form of a written examination (90 minutes). Students deliver
definitions, describe and outline relevant processes for the geothermal energy supply.
Furthermore, students calculate different technical specifications and parameters based on
provided practice-oriented examples.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Successful completion of the module "Basics in engineering" and "Introduction to Energy
conversion and Energy economy". Knowledge and interest in Geology and Physics are valuable.

Content:

The course focuses on the variety of options for geothermal energy supply. This includes an
introduction to relevant geological expert knowledge such as formation of the earth, earth’s
structure, geothermal heat sources, the rock-cycle as well as mechanism of subsurface heat
transport. After an introduction to deep geothermal exploration (drilling, drilling technology and
related risks) the focus of the course is placed on shallow geothermal energy and use of ground-
coupled heat pump systems.

This includes the design and working principle of a heat pump system and its integration

in technical building equipment as well as the analysis of their ecological and economic
sustainable operation on living quarter scale. The analysis is also done with regards to existing
technical guidelines as well as legal boundary conditions. Practice-oriented tasks will be used to
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demonstrate and critically evaluate the basic planning steps of heat pump systems and obtaining
the relevant parameters. Existing and innovative geothermal exploration concepts will be analyzed
and discussed against this background.

Intended Learning Outcomes:

After successful completion of the module, students acquire in-depth understanding of geothermal
energy systems including relevant geological and hydrogeological processes. Students can
evaluate the ecological as well as economic sustainability of geothermal heat source systems.
They can test plausibility of dimensioning ground-coupled heat pump systems and understand,
explain and comprehend heat transport processes and regeneration processes within the
subsurface.

Students prepare short, practice-oriented tasks as homework in a project team (group work).
Thereby, they acquire the ability to view and assess information within a limited period of time and
solve practice-oriented questions. The edited information and results are passed on to the other
participants accordingly with the focus on sharing results in the form of a written report as well as
team work.

Teaching and Learning Methods:
The content is taught in lectures and presentations and strengthened by case studies and
exercises. If applicable, the module is complemented by an excursion.

Media:
Lecture, Power Point presentation, blackboard, case examples, topics prepared and presented by
participants.

Reading List:

Bayerisches Staatsministerium fur Landesentwicklung und Umweltfragen (2005): Oberflachennahe
Geothermie.

Bauer, M., Freeden, W., Jacobi, H., Neu, Th. (Hrsg.) (2018): Handbuch Oberflachennahe
Geothermie. Springer Spektrum, 1. Auflage.

Stober, I. & Bucher, K. (2014): Geothermal Energy. Springer Spektrum, 1st edition.

Holting, B., Coldewey, W.G. (2013): Hydrogeologie. Springer Spektrum, 8. liberarbeitete Auflage.
Dassargues, A. (2018): Hydrogeology: Groundwater Science and Engineering, CRC Press, 1st
edition.

Grotzinger, T. & Jordan, T. (2017): Press/Siever Allgemeine Geologie. Springer Spektrum, 7.
Auflage

Grotzinger, T. & Jordan, T. (2014): Understanding Earth. W.H. Freeman & Company, 7th edition

Responsible for Module:
Vienken, Thomas; Prof. Dr.

Courses (Type of course, Weekly hours per semester), Instructor:
Geothermal Energy Systems (Vorlesung mit integrierten Ubungen, 4 SWS)
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Vienken T [L], Vienken T
For further information in this module, please click campus.tum.de or here.
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WZ1218: Applied Engineer Mathematics | Angewandte Ingenieursmathematik und Software [AEM]

Module Description

WZ1218: Applied Engineer Mathematics | Angewandte
Ingenieursmathematik und Software [AEM]

Version of module description: Gultig ab summerterm 2017

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The assessment is based on a written examination (60 minutes). Students will perform
programming tasks and show their ability to apply general mathematical methods of modelling and
simulation. Questions concerning respective case examples will show their ability to correctly relate
and evaluate issues.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Basic Mathematics

Content:

The course provides the mathematical basics of engineering mathematics with the focus on power
engineering-related problems. Main contents are: Accounting methods - Integral and differential
calculations - Systems of linear / non-linear differential equations 1st order - Partial differential
equations - Matrices and vector calculations - Linear algebra - Basics of numerical solution
methods. MATLAB solves mathematics problems in technology and natural sciences.

Intended Learning Outcomes:

After their participation in the course, students are aware of basic methods in modelling and
simulation of mathematical systems of equations. By the building and the application of suitable
solving methods the mathematical knowledge of the students will be deepened and tested. In the
process of the course, mathematical problems are solved with the aid of MATLAB, in order to learn
the program application and the interpretation of the results. In addition, VBA (Visual Basic) is used
to teach and apply accounting methods in power engineering.
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Teaching and Learning Methods:

This module consists of a lecture and related tutorials. The contents of the lecture will be taught
in a presentation and will be deepened by the students' work on exercises. These often comprise
individual work on programming tasks and simulations.

Media:
Presentation, script, examples

Reading List:

Ingenieure und Naturwissenschaftler (v. L. Papula, Vieweg und Teubner Verlag, 2009), Mathematik
mit MATLAB (v. H. Blenker, Springer Verlag, 2000), Numerische Mathematik flr Ingenieure und
Naturwissenschaftler (v. F. Weller, Vieweg Verlag, 1996)

Responsible for Module:
Matthias Gaderer gaderer@tum.de

Courses (Type of course, Weekly hours per semester), Instructor:
Vorlesung

Angewandte Ingenieursmathematik

2 SWS

Katharina Koch

Ubung

Angewandte Ingenieursmathematik
2 SWS

Katharina Koch

For further information in this module, please click campus.tum.de or here.
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WZ1240: Advanced Simulation Topics | Fortgeschrittene Simulationsthemen

Module Description

WZ1240: Advanced Simulation Topics | Fortgeschrittene
Simulationsthemen

Version of module description: Gultig ab winterterm 2016/17

Module Level: Language: Duration: Frequency:
Master German one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination performance is provided in the form of a project work. By working on a more in-
depth task, the students demonstrate that they can select and apply methods appropriate to the
problem. In the written elaboration, the participants show that they can establish connections,
correctly classify facts and adequately present the results achieved.

Repeat Examination:

(Recommended) Prerequisites:
Modules Physics, Mathematics, Simulation and Optimization in Power Engineering, Matlab
+Programming Knowledge

Content:

Depending on the topics chosen for the seminar paper, a selection of the following topics will be
covered:

advanced concepts of Matlab programming & visualization

- practical modelling & simulation (e.g. motor process simulation, heat conduction equation)

- Import and processing of measurement data

- Advanced simulation and modelling (e.g. neural networks in practice, partial differential
equations)

- Deepening theoretical concepts of modelling (e.g., finding nonlinear model parameters,
evolutionary algorithms, Fourier analysis, different types of neural networks)

Intended Learning Outcomes:
After participating in the module events, the participants will understand advanced methods for
modelling, simulation and optimisation and will be able to select and apply methods appropriate to
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the problem at hand. The chosen approach and the essential implementation steps are presented
and explained in a seminar paper.

Teaching and Learning Methods:

The module includes a seminar part. Here the students work out a solution for a more extensive
problem on their own. This usually requires the preparation of more extensive programming tasks
and the presentation and justification of the chosen approach in a seminar paper. To support

this activity, in the lecture part of the module more in-depth contents are imparted in the lecture
and practiced in the exercise part of the module by independent processing of exercises by the
students. In the context of the exercise an accompaniment of the seminar work is offered in
addition.

Media:
Presentations, slide scripts, blackboard writing, demonstration of programs/scripts

Reading List:

O. Nelles, Nonlinear System Identification, Springer, Berlin, 2010

M. T. Hagan, H. B. Demuth, M. H. Beale, O. De Jesus, Neural Network Design, ISBN
0-9717321-1-6, http://hagan.okstate.edu/NNDesign.pdf+B32

Responsible for Module:
Josef Kainz josef.kainz@hswt.de

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1664: Energy Storage | Energy Storage

Module Description

WZ1664: Energy Storage | Energy Storage

Version of module description: Gultig ab winterterm 2021/22

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination is a 90-minute written final exam. Students prove in exercices their ability

to perform the laying-up of energy storage systems and to calculate their specifications and
properties. Furthermore the general understanding of different storage technologies and their
specific characteristics is tested. The only aid allowed is a handheld calculator.

A term paper is a requirement for the final exam but is not part of the final grade.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Technical Thermodynamic, basic but profound knowledge in physics

Content:

The course energy storage gives an overview of established storage systems as well as those
being under way. The setup and operation mode of different kinds of energy storage (thermal,
mechanical, chemical, electrical and eletrochemical) as well as their application and integration is
presented. The status quo of technology and the potential for improvement is depicted.

Intended Learning Outcomes:

The course enables the students to fully understand the complex structures involved in
energy storage. They know about different storage types and concepts for heat and electricity.
Characterisation on the basis of technical and economic figures is possible.

Teaching and Learning Methods:
The module consists of a lecture course with integrated practical elements. The lecture's content
are mediated by the instructor's presentation and exercise examples. By solving given tasks at
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home and if necessary students presentations the acquired knowledge is consodiated. The writing
of the term paper is also a means of consolidation.

Media:
Powerpoint, whiteboard, exercise sheets

Reading List:

Sterner, M.; Stadler, |.: Energiespeicher, Springer Vieweg, ISBN 978-3-642-37379-4, 2014
Rummich, E.: Energiespeicher, expert-Verlag,

ISBN: 978-3-8169-3297-0, 2015

Karl, J.: Dezentrale Energiesysteme, Oldenbourg,

ISBN 3-486-27505-4, 2004

Responsible for Module:
Matthias Gaderer

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0260: Energy and Economics | Energy and Economics [EUW]

Energy and Economics | Energy and Economics

Module Description

CS0260: Energy and Economics | Energy and Economics [EUW]

Version of module description: Gultig ab summerterm 2022

Module Level: Language: Duration: Frequency:
Master German/English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination will take the form of a written test (60 minutes). The students prove that they
can understand and answer questions and the connections between the energy conversion, the
conversion of renewable raw materials, the energy supply in general and the current energy-
political and economic situation. Group work can be included and be part of the exam.

Repeat Examination:
Next semester

(Recommended) Prerequisites:
Prior participation and passing of the fundamentals of Thermodynamics module is required for
participation in the Energy and Economics module.

Content:

The module deals with the basics of energy sources, climate change and the technology of the
heat, electricity and fuel market and the use of renewable raw materials, including an introduction
to simple technical systems and current topics on the energy industry. It also deals with electricity
trading, CO2 trading and the current situation of various energy technologies.

In exercises small examples are calculated to the economy (production costs of heat and power of
plants (e.g. combined heat and power plants).

Intended Learning Outcomes:

By participating in the module, students will be able to understand the energy sources and simple
principles of energy conversion into heat and electricity. They can perform simple economic
assessments of energy systems and understand related market mechanisms of the electricity and
heat market.
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Teaching and Learning Methods:
The module consists of a lecture with exercises. The contents of the lecture are conveyed in the
lecture and through presentations.

Media:
Presentations, exercise

Reading List:

Kaltschmitt, M.; Hartmann, H.; Hofbauer, H.: Energie aus Biomasse, 2. Auflage, Springer, ISBN
978-3-540-85094-6, 2009

Karl, J.: Dezentrale Energiesysteme, Oldenbourg, ISBN 3-486-27505-4, 2004/

Responsible for Module:
Gaderer, Matthias; Prof. Dr.-Ing.

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ1180: Introduction Energy Conversion and Energy Economics | Einflihrung Energiewandlung und Energiewirtschaft

Module Description

WZ1180: Introduction Energy Conversion and Energy Economics |
Einfuhrung Energiewandlung und Energiewirtschaft

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Assessment takes the form of a written examination (60 minutes). Students demonstrate their
understanding of connections relevant to energy conversion, the use of renewable resources as a
source of energy, energy supply in general, and the current political and economic situation.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Content:

The module deals with the basics of the heat, electricity and fuel market and the use of renewable
raw materials, including an introduction to simple technical systems and current topics relating to
the energy industry. For example, electricity trading, CO2 trading and the situation of generation
plants are dealt with.

In exercises, small examples of the economic efficiency (production costs) of plants are calculated
(e.g. combined heat and power generation).

Intended Learning Outcomes:

After participation students understand the basics of energy conversion with regard to heat,
electricity and fuel. They can explain the role of market forces in in the electricity and CO2 trade as
well.

Teaching and Learning Methods:
The module comprises lectures and tutorials (including an excursion). The contents are presented
in talks and presentations. To deepen their knowledge students shall be encouraged to study the
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literature and examine with regards to content the topics. In the exercises performed as part of the
module learned theory shall directly be applied with a practical orientation by means of arithmetic
examples.

Media:
Presentations, practical course

Reading List:

Kaltschmitt, M.; Hartmann, H.; Hofbauer, H.: Energie aus Biomasse, 2. Auflage, Springer, ISBN
978-3-540-85094-6, 2009

Karl, J.: Dezentrale Energiesysteme, Oldenbourg, ISBN 3-486-27505-4, 2004/

Responsible for Module:
Matthias Gaderer gaderer@tum.de

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0294: Research Internship Master 5 ECTS | Research Internship Master 5 ECTS

Research Internship (max. 10 ECTS) | Research Internship (max. 10
ECTS)

Module Description

CS0294: Research Internship Master 5 ECTS | Research Internship
Master 5 ECTS

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
5 150 30 120

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a graded internship report (15-30 pages, depending on the topic) on
the contents and contents of the internship results containing at least an overview of the state of
knowledge on the project topic as well as the presentation of the working methods used and a
presentation of the results with interpretation. In an overall grade, the quality of the familiarisation
with the topic, the experimental work, the interpretation of the results and the written elaboration
are evaluated.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Background knowledge of the respective focus to which the project topics of the research
internships are assigned. In this case, having a background in Python or SuperPro Designer and
experience in the laboratory is often recommended.

Content:

Research-related work at the chairs and working groups of the TUM Campus Straubing. The
students receive tasks from the research area of the supervising examiner, which they work on
under guidance in the form of projects. The subject areas must be able to be assigned to the
technical content of the study program. The students plan the project work largely independently
under the guidance of the supervisors. The project work consists of 120 working hours, fixed in
consultation with the supervisors, usually as a block internship on consecutive weeks, which can
be deviated from in consultation. The project work is documented and evaluated in the form of an
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internship report. In addition, a supplementary presentation of the work progress takes place. The
project work can also be done with external institutions, such as companies.

Intended Learning Outcomes:

After participation in the module, students understand the principles of approach to
(research)projects in addition to the subject-specific knowledge and working methods taught in the
research internship projects, the planning of project work and the critical evaluation of the project
results and can apply them to new project tasks. Furthermore, they are able to document, interpret
and summarise project work and results in written form.

Teaching and Learning Methods:

Depending on the focus and topic, for example, experiments in laboratories, guided or independent
literature and data research, concept studies, simulations, methods for project and experimental
design or test evaluation

Media:

Depending on the focus and topic, e.g., experimental equipment (laboratory), databases, libraries,
specialized software, programming software, simulation software, project and experimental design
software

Reading List:

technical literature;

Davies, M. B. (2007): Doing a successful research project. Using qualitative or quantitative
methods. Basingstoke: Palgrave

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Research Internship Master 5 ECTS (Praktikum, 5 SWS)
Blombach B, Glawischnig E, Hadrich M, Vital S

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)
Costa Riquelme R [L], Costa Riquelme R

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)

Sieber V [L], Abbas Nia A, Al-Shameri A, Arana Pena S, Dsouza Z, Fornoni E, Friedrichs J, Fuchs
A, Giustino A, Grundheber J, Hofer N, Hérnschemeyer K, Hupfeld E, Kampl L, Kéllen T, Liu Y,
Malubhoy Z, Marosevic M, Matena F, Mayer M, Ostertag T, Raga Carbajal E, Rau M, Romeis D,
Ruhmann B, Scheerer J, Schieder D, Schulz M, Sieber V, Siebert D, Skopp A

Research Internship Master 5 ECTS (Forschungspraktikum, 5 SWS)
Zavrel M [L], Beerhalter D, Borger J, Dsouza V, Geisler N, Marino Jara J, Oktay I, Stegemeyer U,
van der Walt H, Zavrel M
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For further information in this module, please click campus.tum.de or here.
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CS0297: Research Internship Master 10 ECTS | Research Internship Master 10 ECTS

Module Description

CS0297: Research Internship Master 10 ECTS | Research Internship
Master 10 ECTS

Version of module description: Gultig ab summerterm 2024

Module Level: Language: Duration: Frequency:
Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
10 300 60 240

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a graded internship report (15-30 pages, depending on the topic) on
the contents and contents of the internship results containing at least an overview of the state of
knowledge on the project topic as well as the presentation of the working methods used and a
presentation of the results with interpretation. In an overall grade, the quality of the familiarisation
with the topic, the experimental work, the interpretation of the results and the written elaboration
are evaluated.

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Background knowledge of the respective focus to which the project topics of the research
internships are assigned. In this case, having a background in Python or SuperPro Designer and
experience in the laboratory is often recommended.

Content:

Research-related work at the chairs and working groups of the TUM Campus Straubing. The
students receive tasks from the research area of the supervising examiner, which they work on
under guidance in the form of projects. The subject areas must be able to be assigned to the
technical content of the study program. The students plan the project work largely independently
under the guidance of the supervisors. The project work consists of 360 working hours, fixed in
consultation with the supervisors, usually as a block internship on consecutive weeks, which can
be deviated from in consultation. The project work is documented and evaluated in the form of an
internship report. In addition, a supplementary presentation of the work progress takes place. The
project work can also be done with external institutions, such as companies.
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Intended Learning Outcomes:

After participation in the module, students understand the principles of approach to
(research)projects in addition to the subject-specific knowledge and working methods taught in the
research internship projects, the planning of project work and the critical evaluation of the project
results and can apply them to new project tasks. Furthermore, they are able to document, interpret
and summarise project work and results in written form.

Teaching and Learning Methods:

Depending on the focus and topic, for example, experiments in laboratories, guided or independent
literature and data research, concept studies, simulations, methods for project and experimental
design or test evaluation

Media:

Depending on the focus and topic, e.g., experimental equipment (laboratory), databases, libraries,
specialized software, programming software, simulation software, project and experimental design
software

Reading List:

technical literature;

Davies, M. B. (2007): Doing a successful research project. Using qualitative or quantitative
methods. Basingstoke: Palgrave

Responsible for Module:
Zollfrank, Cordt; Prof. Dr. rer. silv.

Courses (Type of course, Weekly hours per semester), Instructor:
Research Internship Master 10 ECTS (Forschungspraktikum, 10 SWS)
Banlaki I, Crean E, Gaizauskaite A, Kalkowski J, Li Y, Niederholtmeyer H

Research Internship Master 10 ECTS (RES) (Praktikum, 10 SWS)
Gaderer M [L], Huber B, Putra L

Research Internship Master 10 ECTS (Sieber) (Forschungspraktikum, 10 SWS)

Sieber V [L], Abbas Nia A, Al-Shameri A, Arana Pena S, Dsouza Z, Fornoni E, Friedrichs J, Fuchs
A, Giustino A, Grundheber J, Hofer N, Hoérnschemeyer K, Hupfeld E, Kampl L, Kéllen T, Liu Y,
Malubhoy Z, Marosevic M, Matena F, Mayer M, Ostertag T, Raga Carbajal E, Romeis D, RUhmann
B, Scheerer J, Schulz M, Sieber V, Siebert D, Skopp A

For further information in this module, please click campus.tum.de or here.
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CS0002BOK: Energy Water Economy and Electricity Market | Energiewasserwirtschaft und Strommarkt

Elective Modules BOKU | Wahimodule der BOKU

Module Description

CS0002BOK: Energy Water Economy and Electricity Market |
Energiewasserwirtschaft und Strommarkt

Version of module description: Gultig ab winterterm 2021/22

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:
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Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0060BOK: BOKU: Automation of Bioprocesses | BOKU: Automation of Bioprocesses

Module Description

CS0060BOK: BOKU: Automation of Bioprocesses | BOKU: Automation
of Bioprocesses

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3 75 52 23

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Continuous assessment

The lecture is split into a theoretical and a practical part. The evaluation criterion for the theoretical
part is based on the assessment of involvement and active participation and represents 40% of the
final grade.

The practical part is organized in form of teamwork practice. The task to be solved is an
automation problem in industrial environment. This part contributes 60% to the final grade.

Repeat Examination:
Next semester / End of Semester

(Recommended) Prerequisites:

Content:

Lecture

- Basics of automation, definitions, layout of a biotech plant

- Hardware: signal acquisition, interfacing, visualisation, systems hierarchy and “architecture (field
bus, smart sensors, actors)

- Design, system specification, contract specification

- Validation (QA) (GAMP)
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Practical:

- Layout of vessel, | scheme, /O list, layout system specification, contract specification

- DEMO process control software

Intended Learning Outcomes:

After successful completion of this course, students will be able to explain general bioprocess
automation concepts and process control strategies as well as hardware and software solutions.
Students will be able to select required hardware components and software solutions for

bioprocess automation. They can define specification requirements.

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

Gerald Striedner (BOKU)

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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CS0089BOK: Seminar in Energy and Process Engineering | Seminar in Energy and Process Engineering

Module Description

CS0089BOK: Seminar in Energy and Process Engineering | Seminar in
Energy and Process Engineering

Version of module description: Gultig ab summerterm 2023

Module Level: Language: Duration: Frequency:
Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

2 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Mundlicher Vortrag (PowerPoint 0.a.) und Abstract Gber gewahltes Thema. In die Beurteilung
#iellen Aufbau, Inhalt und Prasentation des Vortrags sowie die anschlieRende kritische Diskussion
mit ein. Abstract: 20% Prasentation: 70% Diskussion / Fragerunde: 10% Nicht fristgerecht
abgegebene Abstracts kdnnen nicht berticksichtigt werden! Die Vorbesprechung und die
Prasentationen #nden online via Zoom-Videokonferenz statt. Einteilung: Siehe BOKU Learn Kurs!

Repeat Examination:

(Recommended) Prerequisites:

Content:

Jeder Teilnehmer soll an einem der angebotenen Termine, ein von Ihm ausgearbeitetes Thema in
Form eines wissenschaftlichen Vortrags prasentieren und sich einigen Fragen stellen. Zudem soll
zum Vortrag eine Zusammenfassung/ Abstract (1-2 DIN A4 - Seiten) als Handout fir die
Diskussionsteilnehmer erstellt werden, der die wichtigsten Punkte des Vortrags zusammenfasst.
Themen kénnen von den Studierenden eingebracht werden oder der Themenliste entnommen
werden. Vorschlage sind u.a.:

- Nachhaltige Energiegewinnung aus erneuerbaren Ressourcen

- Power-to-Heat

- Power-to-Gas

- Power-to-Mobility

- Einsatz nachwachsender Rohsto#e im Energiesektor

- Kalte- und Kuahltechnik
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Intended Learning Outcomes:

- Konfrontation der Studierenden mit Spezialthemen der Energie- und Verfahrenstechnik,
Einschatzung und Beurteilung dieser Problemstellungen.

- Praktische Erfahrung zur Prasentation und Aufbreitung wissenschaftlicher Fragestellungen.
- Erstellung eines Abstracts / Zusammenfassung

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:

BOKU - Institut fur Verfahrens- und Energietechnik

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.

Module Catalog of the study program M.Sc. Biomass Technology 291 of 721
Generated on 30.10.2024


campus.tum.de
https://campus.tum.de/tumonline/WBMODHB.wbShowMHBReadOnly?pKnotenNr=3583951&pOrgNr=48777

WZ9382BOK: Biogenic Solid and Liquid Fuels | Brenn- und Kraftstoffe

Module Description

WZ9382BOK: Biogenic Solid and Liquid Fuels | Brenn- und Kraftstoffe

Version of module description: Gultig ab summerterm 2002

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
2

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9388BOK: Biogas Technology | Biogastechnologie

Module Description

WZ9388BOK: Biogas Technology | Biogastechnologie

Version of module description: Gultig ab winterterm 2013/14

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9423BOK: Energy Economics | Energiewirtschaft

Module Description

WZ9423BOK: Energy Economics | Energiewirtschaft

Version of module description: Gultig ab winterterm 2020/21

Module Level: Language: Duration: Frequency:
Master German one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:
Written

Repeat Examination:

(Recommended) Prerequisites:

Content:

Overview about the energy ecenomy. General points of view for the treatment of problems of
energy economics. General introduction in circle processes for the production of electric energy,
power plants for production of heat and electric energy, combustion of fossil and renewable fuels,
technology of combustion and vessels, emissions by combustion.

Energy use in industry. Efficient energy conversion and utilization. Optimization of heating and
cooling processes. Problems of optimisation in the energy economy. Calculation of costs in the
energy-technology. Energy controlling in industry and trade.

Intended Learning Outcomes:

Basic knowledge about facts and contexts in the energy economy should be arranged.
Furthermore an introduction is given in methods, that are absolutely necessary to the judgment
of processes of energy economy. In the course some procedures are expounded to estimate the
economic conditions of processes in energy technology.

Teaching and Learning Methods:
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Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9513BOK: Energy Engineering | Energy Engineering

Module Description

WZ9513BOK: Energy Engineering | Energy Engineering

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9514BOK: Electrical Power Engineering | Elektrische Energietechnik

Module Description

WZ9514BOK: Electrical Power Engineering | Elektrische Energietechnik

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9516BOK: Renewable Energy Resources | Renewable Energy Resources

Module Description

WZ9516BOK: Renewable Energy Resources | Renewable Energy

Resources

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9517BOK: Applied Measurement and Control Systems | Applied Measurement and Control Systems

Module Description

WZ9517BOK: Applied Measurement and Control Systems | Applied

Measurement and Control Systems

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9518BOK: Practical Course in Energy Engineering | Practical Course in Energy Engineering

Module Description

WZ9518BOK: Practical Course in Energy Engineering | Practical Course

in Energy Engineering

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9519BOK:

Module Description

WZ9519BOK:

Version of module description: Gultig ab winterterm 2017/18
Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9520BOK: Future energy supply in dependence of resource availability | Zukunftige Energieversorgung in
Abhangigkeit der Ressourcenverfligbarkeit

Module Description

WZ9520BOK: Future energy supply in dependence of resource
availability | Zukunftige Energieversorgung in Abhangigkeit der
Ressourcenverfugbarkeit

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.
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WZ9523BOK: Seminar on Energy Economics | Energiewirtschaftliches Seminar

Module Description

WZ9523BOK: Seminar on Energy Economics | Energiewirtschaftliches

Seminar

Version of module description: Gultig ab winterterm 2017/18

Module Level: Language: Duration: Frequency:
Credits:* Total Hours: Self-study Hours: Contact Hours:
3

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

Repeat Examination:

(Recommended) Prerequisites:

Content:

Intended Learning Outcomes:

Teaching and Learning Methods:

Media:

Reading List:

Responsible for Module:
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Courses (Type of course, Weekly hours per semester), Instructor:

For further information in this module, please click campus.tum.de or here.

Module Catalog of the study program M.Sc. Biomass Technology 313 of 721
Generated on 30.10.2024


campus.tum.de
https://campus.tum.de/tumonline/WBMODHB.wbShowMHBReadOnly?pKnotenNr=1421445&pOrgNr=31224

CLA11317: Interdisciplinary Lecture Series Environment: Politics and Society | Ringvorlesung Umwelt: Politik und
Gesellschaft

Environment and Ecology | Umwelt und Okologie

Module Description

CLA11317: Interdisciplinary Lecture Series Environment: Politics and
Society | Ringvorlesung Umwelt: Politik und Gesellschaft

Version of module description: Giltig ab summerterm 2015

Module Level: Language: Duration: Frequency:
Bachelor/Master English one semester summer semester
Credits:* Total Hours: Self-study Hours: Contact Hours:

1 30 15 15

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

A successful accomplishment of 9 academic performances is mandatory for the examination!
The examination consists of a short PowerPoint presentation at the end of the semester. The
presentation can be created alone or in groups of two. Everyone has to speak one minute.
The examination is ungraded.

Repeat Examination:

(Recommended) Prerequisites:

Content:

The lecture series Umwelt (environment) is an interdisciplinary, public lecture organised by the
Environmental Department of the Studentische Vertretung (Student Representatives) of the TU
Munich. Experts speak e.g. on technical environmental protection, health, consumer and climate
protection. In the summer semester, it offers students the opportunity to learn about the political
and social dimensions of current ecological topics and research results at a scientific level.

The lecture series Umwelt (environment) is offered in the winter semester in the module CLA11200
Ringvorlesung Umwelt: Okologie und Technik (Lecture series on the environment: ecology and
technology). It is only possible to gain given credits twice for the lecture series within each study
program.
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Intended Learning Outcomes:
Students are able to follow expert presentations on political and social dimensions of
environmental problems and identify core theses and central facts.

Teaching and Learning Methods:
Lectures, presentations, discussions

Media:

Reading List:

Responsible for Module:

Courses (Type of course, Weekly hours per semester), Instructor:

Out of Sight, Out of Mind? A Journey into the World's Hidden Realities (Ringvorlesung) (Vorlesung
mit integrierten Ubungen, 1,5 SWS)

Nogueira de Carvalho M, Pahl A, Slanitz A

For further information in this module, please click campus.tum.de or here.
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CLA31900: Lecture Series Environment - TUM | Vortragsreihe Umwelt - TUM

Module Description

CLA31900: Lecture Series Environment - TUM | Vortragsreihe Umwelt -
TUM

Version of module description: Gultig ab winterterm 2019/20

Module Level: Language: Duration: Frequency:
Bachelor/Master English one semester winter/summer

semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
3 90 67 23

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

The examination consists of a poster created in a group of 2-3 people connecting topics from

at least two lectures. In order to collect material for the poster, participants have to organize
themselves in discussion groups with 5-6 people.

Each discussion group will split into two groupes for the poster. At the end of the semester the
poster has to be presented. Every member of the poster group has to speak one minute,

The grade will consist of the poster and its presentation.

Mandatory requirements for the examination

For the 3-ECTS course a successful accomplishment of 16 academic performances is mandatory
for the examination!

Repeat Examination:
Next semester

(Recommended) Prerequisites:

Content:

The systematic integration of education for sustainable development at the university is an
extremely complex challenge that can only be addressed through a plural and multi-perspective
approach. Within the framework of the UNESCO World Programme of Action "Bildung flr
Nachhaltige Entwicklung®“ (BNE; =Education for Sustainable Development), the interdisciplinary
lecture series Umwelt - TUM takes place at the TUM Campus Garching, which deals with changing
topics in the field of environmental sustainability.
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It is organized by the newly founded branch of the environmental department AStA TUM at the
Garching campus to promote sustainability awareness at TUM and to offer interested students the
opportunity to deal with the topic in more detail.

Intended Learning Outcomes:

After successful participation in this module, students are able to understand lectures at a high
scientific level and reproduce central statements. Students are able to comprehend analyses of
sustainable development and are familiar with formulating their own positions and justifying them
in discussions. Furthermore, they know where they can explore the topic of sustainability in more
detail on campus, whether in the form of course offerings, internships, projects or thesis.

Teaching and Learning Methods:

It consists of six lectures and an organizational meeting at the beginning. Each lecture includes
two 40-minute presentations, a 15-minute break and a subsequent 45-minute discussion with the
speakers, which is realized in cooperation with the Zentrum for Schllisselkompetenzen (Center for
Key Competencies) of the Faculty of Mechanical Engineering.

The lectures and presentation slides will be uploaded to the online learning platform Moodle.

As homework, students will prepare a short report of the lectures and the discussion session. In
addition, introductory and further literature will be addressed to enhance more detailed discussions
of the lectures.

Media:

Reading List:

Responsible for Module:
Dr. phil. Alfred Slanitz ( WTG@MCTS)

Courses (Type of course, Weekly hours per semester), Instructor:

Out of Sight, Out of Mind? A Journey into the World's Hidden Realities (Ringvorlesung) (Vorlesung
mit integrierten Ubungen, 1,5 SWS)

Nogueira de Carvalho M, Pahl A, Slanitz A

For further information in this module, please click campus.tum.de or here.
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CS0015BOK: BOKU: Gender, Food Systems and Natural Resources | BOKU: Gender, Food Systems and Natural
Resources

Module Description

CS0015BOK: BOKU: Gender, Food Systems and Natural Resources |
BOKU: Gender, Food Systems and Natural Resources

Version of module description: Gultig ab winterterm 2022/23

Module Level: Language: Duration: Frequency:
Master English one semester winter semester
Credits:* Total Hours: Self-study Hours: Contact Hours:
6 150 90 60

Number of credits may vary according to degree program. Please see Transcript of Records.

Description of Examination Method:

50% written annotated bibliography (individual grade) 50% presentation/podcast (graded as group
work) Both components must be passed in order to pass the course. Students are expected to
attend every session. For successful completion of the course attendance of at least 80% of
lectures is required.

Repeat Examination:
End of Semester

(Recommended) Prerequisites:
Interest in the topics relating to this course. Students from a diversity of disciplines and
backgrounds are invited to join.

Content:

This course critically assesses how the use, management and knowledge of land, water and

the wider ecology is gendered. While women’s importance as users, guardians and managers

of natural resources and their roles in enabling family food and nutrition security are highlighted
globally, the rights to land, water and trees, as well as access to other resources, infrastructure and
services, are vested in men. In this course we aim to understand these contradictions, and their
implications in different farming systems, practices and socio-political contexts. We will investigate
the theory, policy and practice of gender in the governance of food systems and natural resources;
and analyse the shortcomings of attempts to integrate women into development programmes.
This course will further introduce alternative rights-based approaches to food systems and natural
resources, such as food sovereignty, food justice and the right to food, from the perspective

of social movements and civil society. In order to achieve a more sustainable use of natural
resources it is crucial to understand how and by whom they are used, managed and governed
and what are the challenges and barriers, but also the opportunities for different actors. In order
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to leverage a transformation toward food and nutrition security for all, a societal transformation

is urgently required and more attention has to be paid to underlying structural power dynamics
and inequalities among the actors involved. We will assess relevant Sustainable Development
Goals (e.g., SDG2, SDG5, SDG12) and the role they play in these processes. To enable students
to analyse and/or undertake research on people-nature-food linkages, we will explore conceptual
frameworks, analytical insights and methodological tools stemming from different approaches to
addressing gender. These frameworks will be based on thematic case studies that will provide
deeper insights into different geographic, socio-economic and socio-cultural contexts.

Intended Learning Outcomes:

On completion of this course, students will be able to:

1. Understand meanings and interpretations of gender in theory, policy and practice, and how
these impact on the development and governance of food systems and natural resources.

2. Assess how structural inequality and different forms of violence undermine diverse rights of
people, with a focus on how this relates to the sustainability of natural resources.

3. Explore how social movements and civil society challenge the dominant agri-food system,
focusing in particular on the concept and practice of food sovereignty, food justice and the right to
food.

4. Critically assess diverse research approaches and methodologies and the positionality of
researchers as well as ethical implications of research.

Students will gain key competences in:

- scientific reading and writing, working with academic literature through guided reading, presenting
and discussing readings in class, writing an annotated bibliography (as part of the assessment,
50%)

- media-supported presentation skills, producing a podcast

