COURSE TITLE: Energy Efficiency in Buildings

Lecturer(s): 
- Bruno Peuportier
- Gregory Herfray
Duration: 2 weeks
Introduction to the Course:
This Course provides an introduction regarding energy performance and comfort in buildings.

Course Aims: The aims of this Course are to:

· Study physical phenomena influencing the energy performance and comfort in buildings, particularly heat transfer, air movements, and solar radiation.

· Develop engineering tools helping to design energy efficient and comfortable buildings.
· Practice such tools in a project.

Learning Outcomes
By the end of this Course students should have gained:

· Knowledge and Understanding: 

Heat transfer in buildings, lighting, air flows, life cycle.

· Intellectual Skills: 

Modeling of buildings using dynamic thermal simulation, nodal air flow models, life cycle assessment.

· Professional Practice Skills: 

Practice of simple annual calculation of energy consumption and environmental impacts, use of thermal simulation, air flow calculation, evaluation of renewable energy systems.

· Transferable Skills: 

Energy efficient building concepts and technologies, applicable for new buildings and also for the renovation of existing buildings.


Course Book/: 
· Presentations (slides)

· Documents on web sites, www.cep.ensmp.fr/trees/ and www.cep.ensmp.fr/ease/ 

Teaching Methods
Lectures, exercises and project.

Lectures
The lectures will introduce heat losses, solar and internal gains in buildings allowing the heating load to be calculated. Methods to assess thermal comfort will be presented, as well as issues related to heating equipment and lighting. Air flow calculation will be introduced. Building integrated renewable energy systems will be described and evaluated. The life cycle assessment method will be presented as well as its application to evaluate environmental impacts of buildings.
Exercises
Exercises give you an opportunity to apply the theoretical knowledge presented in the lectures. A simple building will be studied in order to practice energy calculations and life cycle assessment.

The project concerns the use of computer software: dynamic thermal simulation, air flow calculation and renewable energy systems. The aim is to design a building with a positive energy balance, i.e. producing more electricity than what is consumed in the building.
Teaching Schedule:

Wednesday 5 December

1 INTRODUCTION OF THE MODULE, HEAT LOSSES, SOLAR GAINS: 2h course + 1h Exercise

2 EVALUATION OF HEATING LOADS: 2h course

Thursday 6 December

3 THERMAL COMFORT: 2h course

4 THERMAL SIMULATION 1: 3h exercise on computers

Friday 7 December

5 THERMAL SIMULATION 2: 3h exercise on computers

6 EQUIPMENT: 2h course

Monday 10 December

7 AIR MOVEMENTS: 2h course+ 3h exercise on computers

Tuesday 11 December

8 INTEGRATION OF RENEWABLE ENERGY SYSTEMS IN BUILDINGS: 3h course + 3h exercise on computers

Wednesday 12 December

9 EMBODIED ENERGY AND LIFE CYCLE ASSESSMENT: 3h course+ 3h exercise on computers

Thursday 13 December

Exam

Discussion with students and evaluation of the module

Friday 14 December

Discussion about research activities
Assessment
· 2h examination

Essay
Students are required to write and submit a short report presenting their analysis and results on a case study.
Examination

2h examination: energy balance of a building

Exercise 1:

The Necessary Knowledge

Notions of heat transfer
Required Reading
None
Additional reading
www.cep.ensmp.fr/trees/
Questions for exercise l:

See the attached document.

Homework Assignment:
Report presenting the analysis and results.

