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Increased environmental awareness and socio-economic changes in Canada are
creating a demand for houses that are more affordable, more energy- and
resource-efficient, and more responsive to changing demographics. In 1990,
McGill University's Affordable Homes Program unveiled the "Grow Home,” an
adaptable narrow-front town house that is responding to these new demands. Just
under 5 metres wide, the Grow Home substantially reduces land and
infrastructure costs, compared to conventional detached houses, Its smaller size
(93 m» and shared walls also reduce construction and operating costs. Without
compromising high-quality construction and materials, Grow Homes call be
built for under $40,000, and, depending on tile price of land and servicing costs,
they can be sold for under $100,000 overall.

This study, commissioned by Canada Mortgage and Housing Corporation
(CMHC), investigates a range of issues related to planning, designihg
constructing more sustainable housing. Using a standard Grow Hothe daise case,
the report reviews the following productssthods and practices with the potential to
conserve energy, land, water and other natural resources:

Unit Planning Principles
R-2000 Building Technology
Construction Details
Prefabricated Wall Panels
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Cette publication est aussi disponible en francais sous le titre Aménagements domicilaires durables—Principes de conception et
de construction(La maison évolutive, version écologique)



One of the

easiest ways

of reducing

material use

and heat loss

Ishy

simplifying a

unit's

configuration.

Building Materials

Window Units

MechanicalSystems
Water-EfficientPlumbingFixtures
Xeriscapes:Water-EfficientLandscapes
0. WasteDisposal

11. HealthylndoorEnvironments
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Whereapplicablethe aboveproductsmethodsandpracticesareanalyzedin termsof their
paybackperiods: the length of time necessarjo recoveran initial investmentin this casethe
price differential betweenstandardechnologiesandtheir moreresource-efficientounterparts).
Eachchapterconcludeswith generalguidelinesbuilderscanfollow to improvethe resource-
efficiency of their houses.Additional source®f informationfor eachof the subjectareasare
alsoprovided.

Some Key Findings

Unit Planning Principles

Oneofthe easiestvaysof reducingmaterialuse andheatlossis by simplifying aunit’s
configuration. A circularconfigurationis the mostefficient form, in termsof materialsand
heatingrequirements.However, it is difficult to partitioninterior spacesthe curvedwalls can
be expensiveo build, andthe form doesnotmeethousingexpectationsf Canadians.While
somewhatess efficient, squareandrectangulaconfigurationgepresenmoretraditional and
marketablehouseforms. Moreover the land andinfrastructuresavingsassociatedvith
rectangulaconfigurations,which canbe built on narrowerlots, may morethan offsetthe
energyandmaterialsavingsassociatedvith simpler,circularplans. Rectangulatnits arealso
easilyattachedasrow-houseswhich leadsto further materialandenergysavings.

Materialrequirementsanbe further reducedhrough moreefficientframingpractices. For
example,lumberusedfor wall framingcanbereducedy 12 percentby spacingstudsat
610 mm, ratherthan 405 mm. Aligning tloorjoists with wall studseliminates6l metresof wall
studs. Using two studsin cornersratherthanthree,savesanadditional 19.5metresof lumber,
andthe sametechniqueappliedto interior partitionssave97.5 metresof interiorframing
lumber. With everyfour housesbuilt, thesetechniquesansaveenoughlumber to framethe
walls of afifth house.

Woodwastecanbe reducedy ensuringthat floor plansaccommodatestandaranodular
dimensionsof building materials. Table! illustratesfour simple planswith the sametloor
areas,butdifferentdimensions. Although thereis no significantdifferencein the amountof
wood requiredto build eachof theseplans,the amountof wastegeneratedsariessignificantly.

Table | Alternative Modular Design | Dimensions and Material Usage
ORDERED ORDERED WasTED
(m) {m?) (m?)

Joists

Plan 1 Nomodule] 5.2 x9 g}
(46.8in

Plan 2 406 mm 5.3x8.7in| 408.4 24.0 249.7 16.4
(16”) (46.1 in2)

Plan 3 610 mm 43x1lm 302.4 2.4 249.7 7.3
(24) (47.31in2)

Plan 4 1220 mm 49x9.6 m| 3024 0.0 237.9 0.0
(48 (47.04 in2)
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ConstructionDetails

Simplemeasuregsanhelp saveenergyandimproveindoor air quality. Air leakageratesin an
averagehomerangefrom0.5 to 1.0air changegperhour (ACH). Filling in spacedetween
joistswith batt or rigid boardinsulation,increasingtudspacingo reducethermalbridging,

roperly sealingservicepenetrationsandensuringair-tight window anddoorinstallationcan
properly 9 P = ga150r?q%ousetmsrepresentare uctiono

5%%%?ﬁg lr%alé?gﬁo hlé S %?H%gﬁﬁaggﬁdc'é%ﬁionlngthis airin Montrealis about$455 a
year. Table2 illustratesthatthe additional costsfor air-tight constructiorare paid backin
energysavingswithin threeto five years.

Table 2 Cost Implications of Air-Tight Construction

DETAILING ENERGY INCREMENTAL Paveack Periop
Quauity SAVINGS CONSTRUCTION (YEARS) [1]
CosTts

Air-tight (0.10 ACH) $77 $230 3.3

Very air-tight (0.05 ACH)

$88 $381 5.1

0,

PrefabricatedwWallPanels

Theuse of prefabricateghanelsystemscanleadto substantiakavingsin bothconstructionand
operatingcosts. Operatingostsarereducedby virtue of the systems~superiorquality:
improved thermalresistancereducedhermalbridgingandair-tight construction.Construction
costscanbeloweredby reducingmaterialwastageon site (e.g. warpagerot, theft,vandalism).
Thefasterassemblyprocessanalsotranslaténto savingsin overheadndfinancingcosts.

Windows

Selectingmoreenergy-efficienwindows cansignificantly reduceheatloss throughthe building
envelope. Thesavingsaremostpronouncedn row-housesasthe window areaaccountgor a
greateportion of the exteriorwall area. In arow-houseversionof the Grow Home,windows
occupysome?25 percentof the totalexposedvall area,andaccountfor45 percentof thetotal
heatloss. Table3 showsthe energy-cossavingsandpaybackperiodsassociatedavith different
window glazings. The energy-cossavingsare basedn heatlossesonly,anddo notinclude
passivesolargains. Accountingfor solarheatgains,an upgradefrom a standardvindow unit
to a high-performanceinit (RS1 0.59)canpay for itself in 3.5years.

Table 3 Payback Period for Different Glazing Types

GLAZING RSI HEeAT | ENERGY ENERGY INCREMENTAL | PAYBACK
TYPE (wiNDow | Loss | CoNsuMep | Cost CosTt PERIOD
UNIT) (W) (KWh) SAVINGS | INCREASE (YEARS)
178l _

alum, spacer 0.36 2599 Standard  Standard

+ low-e coating 0.47 136 1991 $29 $239 11.7
+argon gas 0.52 123 1799 $37 $259 9.3
+ insulative spacer  0.59 109 1597 $47 $408 12.6

Mindow - frame-—assumed-tb-be wdod

R51values and incremental costs from Scanada, 1992

Energy consumption is for the Montreal area; heating costs assumed at $0.0469I1KWh
. Paybaclc based on heat loss only; heat gains not accounted for

Selecting

more energy-

efficient
windows can
significantly

reduce heat

loss through

the building

Research and Development Highlights  July-1994 PAGE

envelope.



Wate Efficiency:

Table 4 shows tha installing acomplet water-efficieripackag@will cog an additiond $74. The

payba& periad for thes upgrads is eight months basa on the averag Canadia wate rate of $0.65/in3.
This payba& periad does not accoun for the additiond energy saving that accrie from conservirg hot

water.

Table 4 Water-Efficien t Fixture s and Payback Periods

m InimiaL PavBack
FIXTURE | CONVENTIONAL | WATER-SAVING L/pay/ | CosT PERIOD
CONSUMPTION | DEVICE CAPITA | DIFFERENCE (MONTHS)
70 15

Toilet 20LJftush low-tlow toilet 141/ $60
GLlIflush flush (for 2 toilets)
Shower | 20LImin. low-flow 10.5L/ | 63 $5 1
showerhead mm. (for 1
9.SLImin. showerhead)
Kitchen 13.SLlinin. Aerator 6L/mmn. | 4 $3 13
Faucet 7.5L'min. (for 1 kitchen
aerator)
Bathroom| 13.51mm. Aerator 1150/ | 23 $6 5
Faucet 2LImin. mm. (for 2 bathroom
aerators)
COMPLETE WATER-EFFICIENT PACKAGE $74 8

The secom and third parts of this study examire genera plannirg principlestha affed the overall
liveability of Grow Home housirg environments Issues related to site planning housirg identity,
outdoa living spacesvehicula circulation and parking andenvironmenth comfott are explored The
tradeoff and coss associate with alternative communiy desigrs are illustrated using three hypothetical
developmert of varying densities ard housirg types foran existing sitein Aylmer. Quebec The densest
of thes three scenariosat 63 units per net hectarewas the mog affordabk developmehon a per unit
basisin termsof land costs constructim costs infrastructue coss and green spae costs.
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this publication.

PAGE 4 Research and DevelopmentHighlights  July 1994



