
Learning Objectives of the Course

• Become familiar with fundamental concepts from quantum mechanics, solid state physics and statistical thermodynamics

• Know how the classical transport laws emerge from a microscopic picture

• Know the assumptions of the classical transport laws and understand the limits of their applicability

• Understand energy transport from nanoscale up to macroscale

• Learn about emerging opportunities in energy device engineering (materials and physical mechanisms)
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Content of the Course
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Nanoscale Heat Transfer (and Energy Conversion)

Energy States Thermal Energy Storage Thermal Energy Transport Energy Conversion

Introduction to Quantum 
Mechanics (Ch. 2)

Introduction to Solid State 
Physics (Ch. 3)

Introduction to Statistical 
Thermodynamics (Ch. 4)

Energy Conversion 
Mechanisms (Ch. 8)

[only recorded lectures]
Energy Transport by Waves

(Ch. 5)

Energy Transport by 
Particles (Ch. 6 -7)

Classical Laws

Classical Size Effects

Energy Transport in Liquids
(Ch. 9)

Emerging Energy Devices

Thermoelectric

Plasmonic Catalysis

Radiative Heat 
Transfer

Hydrovoltaic 
Devices



Course Organization
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Course Schedule

Thu. 8-9 Exercises (HW)

Thu. 9-10 Project

Thu. 10-12 Lectures

• Exercises: 
• New set of problems is assigned every Thursday, the solution becomes available on Friday, TAs are available for questions next Thursday 8-9.
• Not part of the grade 

• Project Assignment (group):
• Set of problems requiring a combination of analytical derivations, reading&analysis, simple coding and numerical modelling
• To be solved in groups (4/5 students). 
• The Project is assigned at the beginning of the course and a concise report must be handed in before 23:59h of 30.03.2025 (one per group)
• The report is evaluated and contributes to the final grade (30%). 

• Mid-Term Exam (individual):
• Written Exam on the lecture content of Week 1-7 (L1-L16). 
• The Exam will last ~2h and take place on 17.04.25, 09:15-11:15. 

• Final Assignment (group):
• We will assign 2 papers to read on the topics of nanophotonics for energy and hydrovoltaics
• There will be two lab experiences on Week 10 (Nanophotonics) and Week 13 (Hydrovoltaics)
• Each group must submit a report including: (i) a critical analysis of each paper, including a discussion of the underlying physics; (ii) a small literature 

review on the topic of the paper; (iii) a description/report of the lab experience (iv) a critical discussion on each paper and the results of the lab 
experience. 

• Hand-in before 23:59h of 09.06.25

Course Evaluation

Mid-term Exam 30%

Project Report 30%

Final Assignment (Report) 40%



Course Schedule
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RECAP of Important Dates & contacts
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Date

28.02.2025 Deadline for Defining the Groups

30.03.2025 Submission of Project Report

17.04.2025 Exam

09.06.2025 Submission of Final Report
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