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This course will show how simple scientific principles affect buildings, and how insulation,
airtightness and good windows can lead to houses with very low energy consumption. We will see
how the addition of solar power can make buildings that produce energy. We will look at
low-energy buildings around the world, including the German Passivhaus standard. We will also
consider the design process, including compromise, optimisation and guesstimates.
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. What is a low-energy building?

. What is energy?

. Insulation and thermal envelopes

. Why do we feel hot or cold?

. Compound insulation and thermal bridges

. Air and water

. Windows

. Ventilation

9. Economics and ecology, embodied carbon and life cycle analysis
10. To zero energy and beyond: Buildings as solar generators
11. Energy standards and low-energy building around the world
12. Preparing for presentations

13. Jevons paradox: Efficiency may not be enough

14. Presentations

15. Review
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This plan may change to meet the needs of the class
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Students must complete weekly online activities in eALPs to pass this course. Students will be
expected to participate in class and give presentations.

Online quizzes: 80%

Online forums: 10%

Presentations: 10%
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The university policy states that students need 60% to pass, 70% for a B, 80% for an A, and 90%
for an S.
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Additional information will be made available on eALPS.

60

(10)

The class will mainly be conducted in English. It will be possible for students to ask
questions, complete some assignments and give presentations in Japanese.
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I will be happy to answer questions outside class. To arrange an appointment,
please contact mark2@shinshu-u.ac.jp-
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Online materials.

Mary James & James Bill, Passive House in Different Climates: The Path to Net Zero, first
edition, 978-1138904057, Routledge




