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•the “natural home”
•the LEED certi!ed home
•the “net zero energy home”
•the “Passive House”WHAT’S GREEN?
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•EARLY  PRECEDENTS

•TURN OF THE CENTURY

•EARLY MODERNISTS

•POST WAR

•FROM THEN TO NOW

DREAM HOMES - AN EVOLUTION
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TextTextText

•15th C timber & thatch cottage 
Sussex EnglandEARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION 16th C. - chimneys & glass
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TextTextText

•300 year old German Fachwerk 
farm houseEARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
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TextTextText

•Dutch Farmhouse 1750
•1/3rd of space was farmers home
•early 19thC had 12 residents

EARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
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TextTextText

•Irish tenant farm
•typical of low & middle class farmsEARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
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TextTextText

•early New England saltbox
•early Cape Cods date back to 1600’s
•1780 farmhouse typical of colonists 
of the New England seaboard

EARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
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TextTextText

•brick Portsmouth house begun 1716
•N.J. farmhouse begun 1775 as 2 room cottage 
2nd storey added 1800 - porch & kitchen in 1840
•3 storey  Portsmouth mansion built 1807EARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
1796 Count Rumford’s new
!replace design is published
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TextTextText

•omas Jefferson’s Monticello 
•built originally as a “plantation home” 
1772 - 1809
•modeled on European precedents

EARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
1871 Chicago !re
1872 Yellowstone Park est.
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TextTextText

•2 storey section built 1830
•kitchen wing & porch built 1840
•open kitchen !re typical mid 19th C

EARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
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TextTextText

•prosperous 1858 Wisconsin Fachwerk
•cast stove replaces open hearth !re
•a green revolution in thermal comfort, 
fuel efficiency, and indoor air quality

EARLY PRECEDENTS

GREEN HOMES - AN EVOLUTION
1882 1st steam gen. central  
electric power plant - N.Y.

Tuesday, 15 October, 13



TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•Cabins (built 1901) 

•Cottages (built 1891)

•Castles (built 1895)
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•e “Country House” as 
Dream Home

•Architect designed country 
homes for the wealthy

•Catalogue plans for the 
average middle and upper-
middle class citizen
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•“Shoppell’s modern Houses” 

•catalogue of home plans 
published from the 1880’s 
through to 1900

•stylistically eclectic but with 
an emphasis on late Victorian 
patterns & detailing
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•Frank Lloyd Wright home

•Oak Park Illinois 1889 -97

1892 Sierra Club founded
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•Hill House 1903

•Charles Rennie Mackintosh

•Helensburg Scotland

•designed from the inside out 
Hill house avoided any 
facadism in favour of an 
unadorned formal simplicity
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•Villa Orgeval 1902-04

•Hector Guimard

•French art noveau villa 
employed fantastic organic 
forms & detailing to 
emphasize the relation of the 
house to nature
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•Frank Lloyd Wright’s 
Prairie Houses

•Davidson House NY 1908

•Robie House Chicago 1908

•small Prairie House 1912

Tuesday, 15 October, 13



TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•front cover evokes both the 
charm of the countryside 
with the civility of the city

•Acme Quality paints is 
suggested here as the best 
replacement for “unsanitary 
wallpaper”

•the add for an “electric light 
plant” is a reminder that at 
this time nearly 1/2 the 
population lived without 
electricity
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•2013 edition of 
FineHomebuilding features 
article on the renovation of 
this 1915 “kit house”

•the owner renovated to 
LEED silver standard

•FHB’s article shows some 
pages from Aladdin’s 1915 
homes catalogue

•kit home wood was factory 
cut so as to reduce waste - 
FHB says “we may think that 
green building is new, but 
back in the 1910s, low energy 
costs, minimal waste, and 
quality construction were sold 
as common sense.
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TURN OF THE CENTURY

DREAM HOMES - AN EVOLUTION

•cover image for the June 1917 
edition shows a “country home”

•longevity & safety is evoked in add 
for masonry wall blocks - a precursor 
to ICF walls of today

•the hollow wall tiles insulate and 
!reproof - as the add says, “for a 
nominal expenditure over criminally 
dangerous wood...”

•refrigeration = health, hygene, 
efficiency, convenience & style

•Bossert Houses “are not ready cut 
lumber, but completely built houses” 
not to different from 21st C pre-fabs
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TextTextText

•Tugendhat house Czechoslovakia 1928 
Mies van der Rohe
•Villa Sayoye France 1928  Le corbusierEARLY MODERNISTS

DREAM HOMES - AN EVOLUTION 1931 Figidaire introduces AC
for homes 
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TextTextText

•Greystone 1925 Beverly Hills tudor
•etis Island country house 1927
•PL James house Uplands Victoria 1929EARLY MODERNISTS

DREAM HOMES - AN EVOLUTION
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TextTextText

•Frank Lloyd Write 1935 Falling Water
•Kaufmann ResidenceEARLY MODERNISTS

DREAM HOMES - AN EVOLUITION
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TextTextText

•Hagerty house Mass. 1938 Walter Gropius
•stone walls tie the house to the site
•cubic purity of the white & glass contrastEARLY MODERNISTS

DREAM HOMES - AN EVOLUTION
1938 Owings Corning begins
production of F.G. insulation
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TextTextText

•Villa Marea - Finland 1938 Alvar AaltoEARLY MODERNISTS

DREAM HOMES - AN EVOLUTION
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TextTextText

•Frank Lloyd Wright - Usonian Houses
•Jacobs House 1 1936EARLY MODERNISTS

DREAM HOMES - AN EVOLUTION
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TextTextText

•Casa Malaparte - Capri Italy 1938 EARLY MODERNISTS

DREAM HOMES - AN EVOLUTION
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TextTextText

•Philip Johnson Glass House 1949 
New Canaan, ConnecticutPOST WAR

DREAM HOMES - AN EVOLUTION
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TextTextText

POST WAR

DREAM HOMES - AN EVOLUTION

•FLW-1950 Carlson House Phoeniz
•FLW-1953 Bunker Hill Texas
•FLW-1953 H Price Jr. Home Oklahoma
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TextTextText

•FLW-Jacobs House 2 1944 Wisconsin
•FLW-Pearce House 1950 California
•FLW-Rayward House 1955 ConnecticutPOST WAR

DREAM HOMES - AN EVOLUTION
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TextTextText

•Fred Hollingsworth 1949 Neoteric House
•Sky Bungalow 1949 - show home for Capilano 
Highlands built at Hudsons Bay parking lotTHEN TO NOW

DREAM HOMES - AN EVOLUTION
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TextTextText

•Allyn Morris Eagle Rock - Calif. 1956
•Palmer & Krisel Twin Palms House 1957 Palm Springs 
!rst prototype for modernist tract house - whole 
neighbourhoods came into being with the work of P&KTHEN TO NOW

DREAM HOMES - AN EVOLUTION
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TextTextText

•Big Sur house 1957
•Mark Mills & Nathaniel Owings architectsTHEN TO NOW

DREAM HOMES - AN EVOLUTION
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TextTextText

•Fred Hollingsworth 1959
•Trethewey House - VancouverTHEN TO NOW

DREAM HOMES - AN EVOLUTION
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TextTextText

•August 1963 Look magazine
•lets not forget ever growing suburbia
•belief in boundless energy supplies

THEN TO NOW

DREAM HOMES - AN EVOLUTION
1961 World Wildlife Fund est.
1962 Rachel Carson - Silent Spring
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TextTextText

•Case Study House #26 1962 - LA
•Smith House - Arthur Erickson 1964 Vancouver
•Dawson House Laguna Beach 1965 
•Smith House - Richard Meier 1967 Connecticut

THEN TO NOW

DREAM HOMES - AN EVOLUTION
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TextTextText

•Barber House Charles Moore 1975 
uses passive & active solar systems
•Saskatchewan House 1977 - (.8ACH)THEN TO NOW

DREAM HOMES - AN EVOLUTION
1973 - oil crisis   1974 - E.F. Schumacher’s
Small is Beautiful
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TextTextText

•NY residence Robert Stern 1984
•sometimes green...oen notTHEN TO NOW

DREAM HOMES - AN EVOLUTION
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THEN TO NOW

DREAM HOMES - AN EVOLUTION

•1977 U.S. Dept. of Energy established

•1979 solar panels installed on roof of the 
White House

•1986 solar panels removed from the roof 
of the White House

•1987 Brundtland Commission releases 
“Our Common Future”

•1993 Green Building Council established

•1996 Passive House Institute established

•2000 LEED introduced
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•examples and options abound
•the future is le to the imaginationTHEN TO NOW

DREAM HOMES - AN EVOLUTION
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•SELF BUILT OFF-GRID

•ISLAND FAMILY COTTAGE

•RURAL ESTATE

•FAIRWINDS PASSIVE SOLAR

•OFF-GRID LUXURY COTTAGE

SHADES OF GREEN
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SELF BUILT OFF-GRID

SHADES OF GREEN
•Built 1986 - 1981

•hand built with minimal site 
disturbance

•site milled lumber
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SELF BUILT OFF-GRID

SHADES OF GREEN
•built 1986 - 1991

•hand milled with minimal site 
disturbance

•site milled lumber

•solar electric with micro-hydro 
12 volt battery bank with 120 
volt inverter - house wired for 
12V and 120V
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SELF BUILT OFF-GRID

SHADES OF GREEN
•built 1986 - 1991

•hand built with minimal site 
disturbance

•site milled lumber

•solar electric with micro-
hydro 12 volt battery bank with 
120 volt inverter - house wired 
for 12V and 120V

•solar hot water with 
thermosyphon from 2 wood 
stoves

Tuesday, 15 October, 13



SELF BUILT OFF-GRID

shades of green
•built 1986 - 1991

•hand built with minimal site 
disturbance

•site milled lumber

•solar electric with micro-
hydro 12 volt battery bank with 
120 volt inverter - house wired 
for 12V and 120V

•solar hot water with 
thermosyphon from 2 wood 
stoves

•structural post & beams with 
2 x 6 walls - double glazed 
windows

•owner managed H2O system
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ISLAND FAMILY COTTAGE

SHADES OF GREEN

•site rehabilitation

•site milled lumber 

•passive solar plan

•PV panels, micro-hydro & 
120 volt inverter power

•compact rooms & spaces - 
lots of natural light

•composting toilet

•wood heat with hot water 
thermosyphon
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RURAL ESTATE

SHADES OF GREEN

•careful siting without pretense 
siting to reduce scale and suggest 
organic evolution over time

•incorporated recycled heritage 
barn timbers 

•semi-structural timbers set 
inside 2 x 8 walls for visual effect 
and minimal thermal bridging

•pond sourced geothermal 
radiant &oor heat for home, guest 
cottage & shop/garage

•3 rumford !replaces

•traditional pigmented plaster 
interior wall !nish

•high quality build in traditional 
style
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FAIRWINDS PASSIVE SOLAR

SHADES OF GREEN

•progressive green home as 
spec house for developer

•challenging rocky site

•design retains natural rock 
outcrops, mossy pockets, & 
native vegetation

•modestly scaled rooms with 
2 bedroom, studio, 2 baths, 
laundry, and sunroom

•construction intended to 
minimize site disturbance

•passive solar E-W siting with 
roof mounted solar thermal 
panels for whole house 
radiant heat & DHW

•4000 gallon buffer tank
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OFF-GRID LUXURY COTTAGE

SHADES OF GREEN
•careful siting onto bedrock

•no heavy equipment on site 
and minimal site disturbance

•beach-combed cedar log posts 
integrated as key visual and 
structural elements
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OFF-GRID LUXURY COTTAGE

SHADES OF GREEN
•careful siting onto bedrock

•no heavy equipment on site 
and minimal site disturbance

•beach-combed cedar log posts 
integrated as key visual and 
structural elements

•PV with inverter for all house 
electrical needs

•roof water catchment supplies 
water for year round

•3 - 3000 gallon storage tanks

•leach !eld for wastewater set 
in native forest leaving all large 
trees intact

•high quality build with local 
crasmen & materials
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•THE PRINCIPLES

•THE CODE

•KEY CONCEPTS

•TECHNIQUES

•THE STANDARDS

•HOW TO CHOOSE

GREEN STANDARDS
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THE PRINCIPLES

GREEN STANDARDS

•cover FHB - ES Homes 2013 
identi!es “six key” elements to 
include in a highly energy 
efficient green home - this 
focus could result in home 
built to Passive House & LEED

•Insulation

•Windows

•Air Seal

•ermal Bridging

•Ventilation

•ermal Mass
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THE PRINCIPLES

GREEN STANDARDS

•Insulation, Windows, Air 
Sealing, ermal Bridging, 
Ventilation, & ermal Mass

•healthy house

•site for sun & passive solar

•size, !t, & &exibility - multi-
generational + accessibility

•longevity & affordability
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THE CODE

GREEN STANDARDS

•1st Cdn. Building Code 1941 - NBC

•1st Cdn. code for homes adopted from 
the NBC in 1965 as the Residential 
Standards

•the emphasis of codes is safety and 
codes represent minimum standards

•areas in which codes are being revised 
include - structural/seismic,energy 
efficiency, airtightness whole house 
ventilation, insulation values, window 
performance

•the intent of the 2015AmericanIRCis 
to reduce energy use by 50% from 2006
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KEY CONCEPTS

GREEN STANDARDS

•Insulation R2.8 = U.35 (imp.)

•Windows U value, SHGC, + VT

•Air Seal = ACH@50pa

•Ventilation = HRV/ERV
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KEY CONCEPTS

GREEN STANDARDS

•INSULATION

•R value (common usage)

•U value (code/technical usage)

•BCBC = R10-slab/R20-wall/R40-roof

•PGH = R10-slab/R40-wall/R60-roof

•P-H = R35-slab/R40-wall/R60-roof

•P-H requires these values to be 
thermal bridge free

•BCBC - B.C. building code

•PGH - Pretty Good House

•P-H - Passive House Standard
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KEY CONCEPTS

GREEN STANDARDS

•WINDOWS

•insulate/re&ect/admit/heat

•low SHGC re&ects heat (.2-.4)

•high SHGC admits heat (.5-.7)

•typical home heat energy loss of windows 
is 30-60%

•typical home heat energy loss of walls is 
20-40%

•VBC G bldg code = R2.8/U.35

•E STAR (zone A) = R3.1/U.32

•PGH window (zA) = R3.5/U.29

•P-House window = R7+/U.14

Tuesday, 15 October, 13



KEY CONCEPTS

GREEN STANDARDS

•Air Seal

•FineHomebuilding article -
Nov 2012  by John Straube

•air sealing has become a 
critical concern for all high 
performance green 
building standards
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KEY CONCEPTS

GREEN STANDARDS

•AIR SEAL

•ACH@50pa (with blower door test)

•air changers per hour @ 50 pa

•typical code home = 3 - 7 ACH@50pa

•BCBC (2015) 2.5ACH - max

•VBC (2012) 3.5ACH - max

•E STAR (2012) 2.5ACH - max

•R2000 (2012) 1.5ACH - max

•LEED (2012) 3.5ACH - max

•P-HOUSE .6 - max

•.6ACH (9’/1200sf home) = 108cfm (approx. equal 
to 2 bathroom fans)

•4ACH (9’/1200sf home) = 720cfm
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KEY CONCEPTS

GREEN STANDARDS

•VENTILATION

•well insulated & super tight 
homes need an HRV or ERV

•HRV’s heat recov. ventilators   
exchange fresh outside air with 
stale indoor air and at the same 
time warm the incoming cool 
outdoor air with the latent heat 
of the warmer exhaust air

•conventional fan forced vents 
and venting appliances such as 
wood stoves, !replaces and 
range hoods are usually a poor 
choice for super insulated 
green homes - unless carefully 
integrated
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TECHNIQUES

GREEN STANDARDS

•domestic hot water

•home heat systems

•insulation

•windows

•wall & roof systems

•solar systems

•grid inter-tie/net zero
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THE STANDARDS

GREEN STANDARDS

•B.C. Building Code

•Built Green

•Energy Star

•R-2000

•LEED for Homes

•Passive House

•Living Building Challenge
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HOW TO CHOOSE

GREEN STANDARDS

•Begins With the Owner

•What Are e Priorities

•Great Resources Out ere

•Finehomebuilding 

•Home Power Magazine

•greenbuildingadvisor.com

•Many Great Books
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•PASSIVE SOLAR ON A BUDGET

•MULTI-GENERATIONAL HOME 
CREATES TWO DWELLINGS IN ONE

•EACH DWELLING = VENMAR HRV

•USE OF SITE MILLED LUMBER

•SUPER INSULATED DOUBLE STUD 
WALL CONSTRUCTION

•SPEEDY CONSTRUCTION OF 
FACTORY SUPPLIED WALLS & ROOF

•MAIN HOUSE-1742 SF/1350 HEATED

QUALICUM BEACH PASSIVE SOLAR

PROJECT OVERVIEW
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TextTextText

•early site plan with garage/shop & barn
•long facade of dwellings S-facing for solar gain
•explored options for breezeway & shop

DESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
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TextTextText

•early decisions - slab on grade & superinsulate
•juggled early &oor plan options - no south bays
•airtight hi-efficiency wood stoves chosen over 
outdoor single wood-!red boiler for both homesDESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
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DESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
•DECISIONS

•dble stud wall - 2 rows 2x4 studs 
with 2x10 plates & rigid foam wrap

•exterior air barrier at walls & 
interior at ceilings - secondary 
interior air barrier at walls - walls are 
vapour permeable in both directions

•&at ceilings & raised heel truss roof

•exterior attic access hatches & 
minimal ceiling penetrations

•4 inch under-slab rigid insuation

•seperate HRVs for both homes

•each home is thermally separate

•!r &oors over concrete slab
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DESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
•R20 under-slab

•R10 outside foundation/slab

•R43 walls (w min T-breaks)

•R62 roofs

•extensive window research & 
pricing narrows !eld to Gienow 
vinyl framed with high SHGC - 
clients make !nal call on double 
vs triple glazed

•high performance french doors 
recommended but budget ruled

•3D modeling for massing & 
seasonal sun penetration studies
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TextTextText

•8.5% south glazing minimal north glazing
•south facing bays not yet added
•some north facing windows later deleted

DESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
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TextTextText

•!nal &oor plan - porch at W deleted - 
garden facing french or slider doors at 
Family Suite not yet !nalized
•12 inch thick exterior walls

DESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
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TextTextText

•!nal drawing set includes 12 page 
detail drawing binder
•extensive “air barrier notes” target !nal 
building airtightness of 1ACH@50DESIGN & PLANNING

QUALICUM BEACH PASSIVE SOLAR
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TextTextText

•a raw site - site milled lumber - a new pond
•enthusiastic owners
•4 inches XPS foam beneath slab = R20

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•Paci!c Homes supplied pre-fab walls, &oor & roof
•Brad & Girard of PenBay Construction do the work
•sample of Paci!c Homes layout/ fabrication sheets
•short work is made of tall walls

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•double stud walls all go in smoothly
•better project management would insure no 
con&icts between studs, anchors & seismic details

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•main house & family suite are thermally separate
•air barrier covers main house wall prior to roof truss
•careful installation of air barrier a must here

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•2 inch EPS foam outside foundation
•protective metal cover with peel&stick for air & 
water barrier - followed by cover &ashingCONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•air barrier & foam block out at windows
•Gienow windows U.29/R3.4 - SHGC .58CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•Roxul Comfortboard IS goes over air barrier
•2” of Roxul IS = R8 - lets wall breath
•XPS also used - minimal thermal breaks at walls

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•project included signi!cant seismic reinforcement
•shear walls & holdowns at raised heel truss
•1x4 rainscreen furring for solid backing for siding 
•site milled wood for all trims & timber workCONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•poly vapour/air barrier taped at ceiling
•TLC Insulation installs !bre mesh before dense 
pack cellulose is blown in - R3.8 per inch = R35
•poly over slab/2 layers ply/Aqua-bar paper/!r &oorCONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•interior !nishing progressing
•attic access hatch important important for P-H
•PenBay’s commitment to the job was excellent!

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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TextTextText

•CertainTeed !bre cement siding for longevity
•metal roof with concealed fasteners
•main house & family suite are both “solar ready”

CONSTRUCTION

FERN ROAD PASSIVE SOLAR
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•TIGHT BUDGETS CHALLENGE

•CONTRACT MANAGEMENT IS 
ESSENTIAL WITH HIGH 
PERFORMANCE  BUILDING

•ENERGY MODELING CAN MAKE A 
DIFFERENCE

•GET THE TEAM TOGETHER EARLY

•TRADES & SUBCONTRACTORS 
MUST KNOW THE PRIORITIES

•GET CLEAR ON KEY CODE ISSUES

•A SPECIALIZED HVAC PRO WHO 
UNDERSTANDS P-HOUSE IS KEY

•HIGH PERFORMANCE WINDOWS 
ARE CRITICAL 

QUALICUM BEACH PASSIVE SOLAR

LESSONS LEARNED & QUESTIONS TO ASK
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 Thank you for your interest

Bruce Fleming-Smith
B.A./B.Arch LEED AP BD&C

OCEANSIDE DESIGN
www.oceansidedesign.ca

visit the owner’s blog
www.agreenhearth.ca
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