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INTRODUCTION 

The project is meant to educate and denionstrate design and 
huilding strategies of affordable homes that incorporate passix e 
solar gain concepts. The projects outlined heie are a result of 
collaboration betx~een the Cit! of Regina. Saslratcheman Hous- 
ing Corporation. Canada Mortgage and Housing Corporation 
(ChIHC) and the -Itfordable Homes Prograrri at VcGill Unilel- 
sit! School of Architecture. 

The conception of these projects took place in the winter of 
2002 and involved sexen international students. Karla Carnino. 
Sanaullah Kaltar. Jiarig Zhu. Changhua U ei. Ping I a n .  Xu 
l a n g  and Jian Zharig norlted on their design under the 
instruction of Professors Louis Pretty and .l\i Friedman. At the 
outset and during the tern1 the design team mas informed about 
the site. received background information about passile solar 
design and had their xtorli re\ie\+ed b! Robert (Bob) Bjerlte. 
Garrl Quiring from the Citj of Regina and Thomas Green. 
Senior Researcher ~ i t h  CZIHC. 

It is essential to state at the outset that the projects presented 
here are p r e l i m i r ~ a ~  designs and not full! dexeloped architec- 
tural projects. Sex era1 nnderl~ing aspects are common to all the 
projects. First. the! ale all pragmatic in nature. The  projects 
l ~ x e  been designed f o ~  specific sites in tlie Citj of Regina xzith 
a particular cost arid target user group in ~n ind .  It was also 
enxisioned that  the! \\ill be constructed primarilj by prixate 
sector dexelopers and builders: therefole particular attention 
\+as paid to existing building codes and b!lans. \ \hich the 
projects respected. 8 hen changes to hJlaus \\ere introduced 
the!  ere intended to help reach the target cost or  densit!. 

cost required efficient use of interior space in a Ma! that rzould 
not cornprornise comfort. Ongoing xerification of a range of 
design strategies ensured that  the projects could remain uithin 
the desired affordable cost range. 

Incorporating design approaches for passixe solar gain naa 
anothei notable attribute of the projects. The designeri 
included simple !et effective measures that tool' ad\antage of 
Regina's latitude arid climate u i th  n ~ n j  sunn! da!s. Thinking 
about heat gain and its effect in both %inter and summer 
required an acquaintance with approaches to building orienta- 
tion. unit lajout and shading delicea. 

The designers also considered the historical context in which 
the projects were proposed. Fitting the designs with their 
inin~ediate surroundings and the  dnelling culture. attitude and 
habits of Regina was another lie! feature of the design. The 
students closelj examined images of neighbouring homes and 
communities. From these images, the! dreu the arcliitectural 
\ocabulaq of the place and used it in their design. 

Each of the plojects outlined here presented a unique 
challenge. Homes for inner citj narroxz lots. a transition site 
h e t ~ r e n  residential arid commercial uses. a crescent bound bj 
b u y  transportation arteries. an infill project in a densel! 
populated area. a high density proposal in a lon densit! context. 
a home for tlie aged. and a n  addition to an exibting suhurban 
dexelopnient \\ere some of the sites and the challenges 
undertaken. -Ilthough the solutions are site-specific. the! car1 
educate designers and builders of future project< about the 
design oi affordable passixe solar homes arid communities. 

Design for atfordabilit! u a i  another shared objectixe. T h e  need 
to lower coat of land and infrastructure required particular 
attention to densit! and site planning. Reaching a love r  unit 
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DESIGN OBJECTIVES 

Two main objec~iws hare ljeeri set for  tllc housirig projccts in 
Regina: affordabilitj- and passive solar design. The first aimed at 
ir~corporating design and construction prir~ciple, that lo\tered 
the cost of a home and made it accessible to housel~olds \\-it11 
modest inconie. The serond objective required thc designers to 
Sollou another set of design criteria tha t  was mrant to lo\cer the 
ocnq~ants'  utilitj expenses through passiw solal. e n e r p  gain 
arid increase the level of comfort i n  their Ilomrs. 

Ke\iev and analysis of these tt\o separate set. of principles 
de~nonstrate tliat at tirnes the, complement each other ve? 
well. Such as when enhanced solar energq gain arid comfort is 
achieved with a iesulting goal of lomering operating costs. 4t 
other times. achieling in one area may ma! cornplonlise in 
another. such as the increased initial cost ot a highly efficient 
building en1 elope. Therefore. the  task  of designing affordable 
pass i~e  solar homes becomes a balancing act. The mindset that 
one needs to bring to the process is that of optimising the 
benefits betveen different sets of consideration. The process 
needs to begin by establishing a clear set of priorities and 
objectixes for each site and project. 

U ithin the realm of p a s s i ~ e  solar home design there are 
challenges as well. This creatixe process is a halancing act 
betneeri designing for optimal solar e n e r a  heat gain. reducing 
summer overheating. and proliding enough ther~nal mass and 
good air circulation in the h o ~ n e  to provide a comfortable and 
consistent indoor enlironment. 1 method co~n~nonl j  used to 
strike a balance between all these factors is linox\n as the 
Optirnal \ alue Engineering (01 E). 01 E ic a coniparisori and 
selection process of a l te rnat i~e  materials and methods to 
detelnline the least costlj cornbination tliat nil1 result in a 
product acceptable to its users. 

The need to find this balance is rewarding. D lmt~as  some tend 
to he l i e~e  tliat the affordabilit! challenge ends  hen a would-be 
homelruper finall! purchases a h o m e  and moles in. others 
suggest that affordabilitj begins upon  moxing in. The need to 
pa! household expenses such as maintenance and upkeep in 
addition to monthl! mortgage payments put a financial strain 
on the farnil! budget. Reducing utilit! cost3 will malie a 
contribution to~+ards  allexiating tha t  tinancial burden. 

Tllele are. of I ourse. other reasons for the need to t a l ~ e  
ad~antage of the sun as an e n e r g  source. The emironmental 
benefits of sola1 gain are ob~ious .  I t  is a non-polluting source. 
D hen strategies for passixe solar gain are 11;ed. the financial 
in\ e-tment. dependant on I\ orh done. i; leldtivel~ small 
compared to the potential gain throughout the huilding 
lifecjcle. Pass i~  e solar gain bears other adrarltages a- \\ell. 
Incoiporating and letting in the sun increases the horneouner's 
.env of personal comlort primarilj i n  Candda'. long \+inter,. 
The link hetneen sunn! spare, arid people'. ~noods. primaril! 

iri the case of t h ~  eldell!. ha- he11  del~ioristiatcd repcatedl~ .  I t  
the sdrrle time one needs to take into account the fact that oul 
sunlmei month< c a r  be hot arid intloduce all t he  nete-sal\ 
delit es to protect t h ~  home against 01 erheating and ex( e - i i ~  e 

ube 01 ail ~ o n d i t i o ~ ~ i n g .  

It is therefore ~or t l i \+hi le  to considcr these adxantageb and 
reach both affordabilit! and pa&\ e solar gain \ \ M e  conductirig 
a %alancirig act". 

During the  studio. students d e ~  eloped be\ era1 planning 
schemes for their site. riot all of which are shown in this 
publication. Examples shoun here \\ere chosen to illustrate a 
barietj of site and design responses. which combine affordable 
and passive solar design strategies. 

DESIGK PRIXCIPLES 

Cost reduction in housing is achiex ed b~ implementing large or 
small measures. 4 large measure can be the increase in the 
housing densit! for a +en site or altering the  na! the 
infrastructure is constructed or siniplifiing the ox era11 shape of 
a home. 4 small measure can be the use of a lo\\er cost product. 
or lealing some interior spaces unpartitioned. T h e  \el? same 
approach can be applied to the design of a communit! and 
homes with regard to pas s i~e  solar gain. Fenestrating south 
elel ations of the homes n ith large windows and building a high 
performance thermal building envelope will yield more solar 
gain and e n e r g  sa\ ings. -4lternatil el?. orienting only pait of the 
home's facades tovards the south and having snlaller windo~ts 
\+ill ~ i e l d  small gain. Designers need to identlfv a n d  list their 
possible strategies \+hen they approach designs for both 
affordahilit, and passive solar e n e r g  gain from the  outset. 

Listed helo\\ are a range of approaches that make a n  attempt at 
achieling a balance between affordabilitp and p a s s i ~ e  solar 
gain. Some can be considered large scale measure and some 
small wale. 

SITE PLAIVNIKG 

The sites that  were +en to the students in the citj of Regina 
ranged in size from a narrov front lot for a single dwellirig in 
the cit!'s core to a 1.6% hectare (4 acre) site in a riel\ 
delelopment. Each of the site; required a unique approach to 
planning, yet. common ~trategies \+ere used in all the  projects in 
order to loue r  the coqt of each unit. The principles embedded 
in these strategies can be used b j  builders to loner the  cost of 
housing in other 4tes as  sell. 
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Loueiirig tlie coat of land m d  irlflastlucture md, achiexed b j  
incleasing the  sites* denqit!. That iq. more unit$ ha\ e heen l~u i l t  
on each hit? to I~et ter  make ufe  of the land arid the senices. 
Seleial  .trategies were uhed to tlii? end. The h a t  \+as to  
propow 11011les on snialler lot< and the second to inco~porate 
buildings with multi-farnil> units. -In additional approach was 
to group the units together and h i m  rouhoubing. These 
strategic. ue re  e ~ i d e n t  in the St. Joseph'> School site \+here 
tounhouqes and an  apartment building \+ere proposed (Fig. 1). 
The  design contributed to the efficient use of land and tlie 
reduction of senice  cost fol each unit. 

r .  llie cliallcnge ~ v h r n  choosing a higher densit!- planning 
btrateg- is to 111alte illre that the appearance of' the de\ clopment 
nil1 not he compromiacd. The  single family home and lot has 
not lost its appeal arid will liltelj- continue to be a popular 
housing fhrrn in Regina. It is therefore necessary to design for 
hiphrr densit! d i i l e  keeping in mind basic arr~erlities like 
public and pri\ate outdoor spaces. In the St. Joseph's School 
site tlvo p e e n  open spares 1mve been created around \+-hich the  
lmnes were placed. Khererer possihle the parking was placed 
at the periphery of the site. Increasing densit! fro111 tlie current 
18-25 units per hectare (7-10 units/acre) to 33-60 units (14-24 
units/acre) will reduce land and infrastructure costs hy half' and 
therefore can be considered as a large scale measure with a 
strong effect on cost. 
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