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Chinese Edition Preface

The concept of net — zero energy building recently attracted significant interest as a
quantifiable goal in the energy design of high performance buildings. It contributed to moti-
vating the international research and design communities towards an ambitious target that
focused research and development in building energy efficiency and solar building design
towards a common goal — designing a building that generates from renewable energy sources
al least as much energy as it consumes over a typical year. The strictest definition of Net-
ZEB is that based on an energy balance where the renewable energy produced on — site —
typically solar — achieves this balance. Other definitions are possible, such as one based on
primary energy when considering off - site electricity and allowing for renewable electricity

such as hydro to be produced off — site.

The strictest and most ambitious NetZEB concept is the solar NetZEB, where the re-
newable energy is produced by the building using building — integrated solar systems. As
such, it is potentially a revolutionary and transformative concept if widely applied, leading
to elimination of greenhouse gas emissions from the building sector, but potentially reduc-
ing emissions from the transportation sector through generation of solar electricity for elec-
tric vehicles. In large cities with high pollution levels, adoption of the NetZEB concept
linked to electrification of transportation will result in cleaner air and cleaner skies, con-
tributing to a higher quality of life and better cities. This will also require more research in
smart solar NetZEBs to manage the energy generated — both heat and electricity — through
use of technologies such as heat pumps and energy storage. In addition, the research com-
munity will need to study models and concepts for smart solar communities and net — zero
energy building clusters. While optimizing the energy flows at the community level, we
should also be aiming for a high quality indoor environment that will enhance quality of

life, while facilitating market adoption.

This book aims to facilitate the widespread adoption of solar NetZEBs and accelerate
the transition to low carbon communities and cities with clean air by providing some of the
necessary background and methodologies to model, design and optimize NetZEBs. Finally,
it aims to support research in enabling technologies such as building - integrated solar sys-

tems that need to consider integration with the building envelope and energy systems at the
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early stages of the design.
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