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This presentation is jointly-funded by the
Real Estate Foundation of British Columbia
and the BC Government Heritage Branch

The Real Estate Foundation works to advance knowledge
and practices leading to more sustainable use

of land and real estate in BC.

The Heritage Branch works to encourage and facilitate
heritage conservation in British Columbia
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City Green Solutions is an enterprising non-profit with a
mission to improve the energy efficiency of homes and
buildings in BC.

Cascadia is a non-profit, charitable organization whose
mission is to lead a transformation toward a built
environment that is socially just, culturally rich and
ecologically restorative.
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HISTORIC PLACES
AND

EXISTING
BUILDINGS

In British Columbia,
rehabilitation and upgrading
work on historic places can
access a variety of
legislative and regulatory
provisions not available to
existing buildings generally.

These provisions allow an
economic, social and
environmental balance to
the way we work with
heritage building stock.



HISTORIC PLACES
AND

EXISTING
BUILDINGS

Because of this, historic
places are becoming
models of stewardship for
existing buildings.

And as the sustainability
benefits of an historic
places approach begin to
be recognized more widely,
it is anticipated that
building legislation and
regulation will follow a
similar course.



EXISTING
BUILDINGS AND
ENERGY
EFFICIENCY

« Government
Commitments

o Utilities Mandates

 Financial
Incentives

 Retrofit Advice



The enerqy efficiency of
historic buildings can be
increased in ways
sympathetic to their historic
character, for example
through draught-proofing,
improved insulation or
bringing internal shutters
back into use. Changing to
a condensing flue gas boiler
and improving heating
controls or the introduction
of secondary glazing can
significantly improve energy
performance.

English Heritage



Because it necessarily
involves the
conservation of
energy and natural
resources, historic
preservation has
always been the
greenest of the
building arts...
preservation is the
ultimate recycling.

Richard Moe,
President

U.S. National Trust for
Historic Preservation



Both heritage conservation
and sustainability aim to
conserve. In the case of
historic places, this
includes considering the
inherent performance and
durability of their character-
defining assemblies,
systems and materials, and
the minimal interventions
required to achieve the
most effective
sustainability
Improvements.

Parks Canada

Standards and Guidelines
for the Conservation of
Historic Places in Canada



The three pillars of sustainable
development: social, economic
and environmental are all
integral to the rehabilitation of
old buildings. OlId buildings
preserve our culture by paying
tribute to the people and events
that built our communities.
They attract tourists, and their
rehabilitation creates
opportunities for highly skilled
Jjobs and job training thereby
contribution to our economy. In
addition, their conservation
saves tonnes of debris from the
landfill - the ultimate form of
recycling.

Vancouver Heritage Foundation



SO IS THE GREENEST BUILDING THE ONE
THAT IS ALREADY BUILT?

 No matter how efficient, each
new building increases energy
demand

* Buildings must stand for many
decades before their operational
energy savings offset the
embodied energy of construction

» So where is the scientific proof
that supports that oft quoted
statement of Richard Moe?



I I _ E n e rgy Where are the opportunities for
o energy efficiency in historic places?
Efficiency
What are the unique challenges of

O p po rtu N Itl es working with historic places?



NEXUS OF HERITAGE AND ENERGY
EFFICIENCY

House as a System Approach



NEXUS OF HERITAGE AND ENERGY
EFFICIENCY

Passive Design

Air Circulation



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Thermal Imaging

All building components
emit infrared energy
(heat).

Thermal imaging cameras
make this infrared energy
visible. Differences in
thermal properties indicate
differences in material or
condition.



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Space Conditioning and
Water Heating

e Source of energy
efficiency gains
* Pre-war and modernist

era systems both low-
efficiency

* Space conditioning and
water heating account for
62% of energy use

2008 BC Commercial/lnstitutional
Sector Energy Consumption

 Enduse | %
51.9
8.0
2.4
12.0
Auxiliary 15.2
Equipment '
9.9
Street Lighting 0.6

From NRCan’s OEE’s
Comprehensive Energy Use
Database, 1990 to 2008



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Space Conditioning and .
Water Heating

Low efficiency, not
direct-vented

Replacement

often appropriate
for historic places

A character-
defining heating
system can be
adapted and
retained alongside
a new high-
efficiency
iInstallation



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Drafts, heat loss, cold
spots and noise

» Air sealing can be
improved through general
maintenance and repair

« Advanced
weatherproofing with
assistance of blower door
and thermal imaging

 Removable/reversible
methods are best practice

Air Leakage



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Air Leakage



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Air Leakage

C



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Maintenance and Repair

Regular maintenance also helps
the building to perform in the way
that was originally intended.
Damp and significant draughts
are more often the result of
inadequate maintenance or ill-
considered changes, rather than
original defects in the design and
construction of the building.

English Heritage



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Maintenance and Repair



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Maintenance and Repair



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Insulation - Opportunities

In order of best return on
Investment, upgrade
insulation in

Attics
Basements

These areas are usually
more capable of
adaptation without
damaging the special
character of historic
place



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Insulation



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Insulation - Opportunities

Insulate attics and
knee wall voids.
Avoid insulating
cathedral ceilings
unless a continuous
air gap on the cold
side can be built in
as these surfaces are
prone to extremes
of temperature and
exposure and are
more likely to
experience
interstitial
condensation



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Insulation - Opportunities

3 % in stud wall
cavities may be
insulated

Chances of interstitial
condensation are
minimised due to
interior paint acting as
a vapour barrier in
coastal BC.

In some areas of
interior BC that
experience extreme
cold, the likelihood of
interstitial
condensation in such
thin cavity fill is
higher.



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Restoring Original
Features

« Shutters, storms, and
vestibules (heat loss)
Awnings, deep eaves,
shade plantings (solar
gains)

Interior windows,
skylights (day lighting)
Operable windows

Vinyl windows cannot be
repaired by a building owner
and must be thrown away,

Well maintained windows rather than repaired, when
can last indefinitely they fail.



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Windows and Doors

* High air leakage, low R value, high heritage value
* Moderate potential energy savings

» Performance can be improved

- D

R1.32 R3.15



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Windows and Doors

 New windows and doors in historic places can be
traditionally constructed



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Windows and Doors



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

Secondary Glazing

Upgrade windows by
installing secondary
glazing.

This increases the R
value and the thermal
comfort for occupants

http://www.for.gov.bc.ca/heritage/



ENERGY EFFICIENCY OPPORTUNITIES &

CHALLENGES

House as a System

The various parts of a house/
building work together as a
system to create a
comfortable, durable and
energy efficient buildings.
The house system itself
interacts with both its
surrounding environment and
with its occupants.

Goal: Consider the impact of
single retrofits on the whole
system.

Stack effect

Attic ventilation common to both

Use of mechanical ventilation

Greater diffusion losses

Greater exchange with fabric

Greater air leakage



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Ventilation

 Traditional construction relies
on natural ventilation

« Air leakage often sufficient to
remove moisture

« Air sealing and insulation can
disrupt this balance

« Must balance heating system
upgrades, air sealing and
insulation with ventilation to
avoid moisture, mold and air
quality issues



ENERGY EFFICIENCY OPPORTUNITIES &
CHALLENGES

Compatible Materials

« Many historic buildings include
soft, weak or permeable materials

« Best practice to match the original
fabric as closely as possible

* Modern substitutes and
introducing impermeable materials
or membranes is usually not good
practice

* Preserving breathability is key to
ensuring the optimum performance
and durability of traditional
buildings

* Introducing impermeable
insulation or moisture barriers
causes unpredictable redirection of
moisture



lll. Resources

&
Technologies

What resources exist to support
energy efficiency in historic places?



RESOURCES & TECHNOLOGIES

Publications and Websites

» Technical Guidance
—Standards and Guidelines
—CMHC
—English Heritage
— Technical Preservation

Services

* General Information

—BC Heritage Branch

—Vancouver Heritage
Foundation

— National Trust



RESOURCES & TECHNOLOGIES

Advice
* Municipal planning
departments

* Qualified consultants

— Heritage Resource
Managers

— Energy Efficiency
Consultants

— Architects
— Trades



RESOURCES & TECHNOLOGIES

Funding

Heritage BC

— Heritage Legacy Fund
— Workshop Program

Vancouver Heritage
Foundation

— Restore |t!

— House Call

— Get on the Register

— True Colours

Local Foundations

— Repairs and maintenance

— Designation/ registration

— Larger rehabilitation projects

 Provincial Government

— LiveSmart BC Efficiency Incentive
Program

— Towns for Tomorrow

« Parks Canada

— National Historic Sites Cost-Sharing
Program

Other
— Local Governments
— Real Estate Foundation
— CMHC

NOTE: Eligibility often restricted



RESOURCES & TECHNOLOGIES

Energy Modeling

— Detailed model based on building specifications
collected during an energy assessment

— Quantify and analyze energy consumption
— Produce reports and graphical representations

— Estimate energy savings and simple payback for
proposed retrofits

— For example, HOT2000, RETScreen, and eQUEST



RESOURCES & TECHNOLOGIES

Utility Bill Analysis

* Analyze energy use patterns on a long time scale
« Data can be difficult to collect

Sub Meters and Smart Meters

« Analyze energy consumption of specific systems

 Required for analysis of consumption patterns shorter
than utility bill cycles (e.g. daily or weekly cycles)



RESOURCES & TECHNOLOGIES

Blower Door Testing
 Quantify air leakage
* Facilitate the

Identification of air
leakages



RESOURCES & TECHNOLOGIES

Dampness Meters
—Seek qualified contractor

—Soluble salts in masonry
and plaster effect the
accuracy of electrical
meters

Borescopes
—Non-invasive visual
Inspection
—Use in small voids, flues
and voids



RESOURCES & TECHNOLOGIES

« All building

Thermal Imaging pc;mpogents emit
infrared energy.

« Thermal imaging
cameras make this
infrared energy
visible.

* Visualizing a building’s
thermal properties
aids in the
identification of
previously
undetectable faults,
often avoiding costly
repairs and enhancing
the energy efficiency
of the home or
building.



CONCLUSION

This presentation has illustrated:

« the concept that historic places are demonstrating leadership in environmental
stewardship for existing buildings

that there is an international move toward protecting the character of our towns
and cities as we address climate change in the built environment.

« that the greenest building has been shown by science to be the one that is
already built

. how we can understand the performance of the traditional building envelope
and how that helps us to make better decisions about suitable upgrades

. some of the special legislative provisions that provide opportunities for
gre_ladt_ivity in upgrading historic places that are not available to ‘normal’ existing
uildings

some cautions over mixing traditional and sealed building technologies

and some resources to support these observations



P

CityGreen
s o 1 ution,]



