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Solar Buildings: Success throug
Integration

Meli Stylianou and Andreas Athienitis
NSERC Solar Buildings Research Network

www.solarbuildings.ca
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VISION

Development of the solar-optimized building as
anintegrated advanced technological
system that will approach on average the zero-
energy target and be cost effective.

Advanced does not mean complex; it brings
togethern | etwecho passi ve s
technologies that appear simple but generally
require careful design withia h i - cho
envelope elements such as motorlzed blinds
and airflow windows with photovoltaics and
smart predictive control systems.

Solar-optimization requires that the solar
technologies are optimally integrated into the
design and operation of the building.
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‘ Projects and Linkages

THEME 1 THEME 2
Integration Thermal
1.1 Integration of 2.1Solar Combsystems

photovoltaithermal
systems with facades

Space Heating and
Cooling and Water

roofs and HVAC Heating

systems 2.2 Thermal Storage and
1.2 Solar optimization of DSM

perimeter zones and 2.3 PVIT combined

doublefacades photovoltaithermal
1.3 Integrated modelling systems

design and control of 2.4 Development of

direct gain systems with
floor heating and BIPV

1.4 Integrated modelling
simulation and design of
sunspactésria

1.5Load and demand
management in solar
optimized buildings

window shading models

Demonstration projects

THEME 4
Simulation/Design

THEME 3
Solar Electricity

3.1 Development of 4.1 Integration of building

innovative power component models into
conversion systems for wholebuilding
Buildings simulation

4.2 Increasing Solar
Energy Utilization
through Modelling the
Building Stock and
Investigation of Market
Forces

4.3 Prototype solar
building design
synthesisanalysis and
optimization toal

3.2Development of
advanced controls for PV
systemsin buildings

3.3 System integration of
PV systems for
residential and
commercial buildings

SOLAR BUILDINGS
RESEARCH NETWORK

Workshops




‘ Overview

A SBRNwas launched in December 2005
A Aninterdisciplinary, multi-institutional team closely linked to the
industry:
Twenty-five professors from twelve Canadian universities
Researchers from:
Federal Government (NRCan)
Hydro-Québec
Provincialresearch centres
More than 20 industrial partners
A About 100 graduate students will be trained. They will contribute to
making Canada one of the leading countries in solar building
technologies.
A ewhile closely working with the |

iInnovative technologies that are seamlessly integrated in residential
and commercial buildings.
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'The many aspects of solar energy

for Sooes

Sclar Pestng g
4 for washng
l machine 2.

Solar inverter

o (,) Fuse box / meters
Electricity
demand

Mains supply
Excess electricity
exported /

additional demand
obtained

summer sun
reflects off the overhang, preventing
heat from entering the house and
keeping the house cooler

winter sun

shines through the window and
is reflected back by the stne wall,
keeping heat inside the room

south-facing window

thick insulated stone
walls and floor
-
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'Successful Integration implies:

~

A Integrated Design
Process:

Optimisation of the building
form to maximize the
benefits of ambient energy
for heating, cooling, and
lighting.

Complementarity of the
systems

A Facility of Operation

Integration of new systems
should be transparent to the
owner/operator
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\ Whatis «ntegratioe € ?

A Integration implies the design and
operation of the building/house as
a system:
It goes beyond the installation of a solar
system on the roof.

The envelope evolves into an

p>

energy conversion system and an = ...
integral partofthebui | di ng =™
energy system.

The system becomes the building,
and its operation becomes critical
to its success.

>
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