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PREFACE 

This book contains abstracts of the papers presented at the 40th IAHS W orld Congress on Housing 
held at the city ofFunchal fram 16 to 19 ofDecember 2014. 

Under the theme "Sustainable Housing Construction" we have gathered a Scienlific Programme which 
brings lhe braad scope of the International Association for Housing (IAHS) series of congresses to 
focus on today 's major concems with energy efficiency and sustainability in the construction sector. 

The success of this Conference, as evidenced by the contents of this book is a demonstration of the 
interest shown by different researchers in the recent advances and future trends on housing sciences. 
This is a multi-disciplinary field attracting architects, engineers, planners, physical scientists, 
sociologists and economists, ali of them showing their expertise towards developing houses better 

suited to the future of humankind. 

The Editors are grateful to ali authors for their excellent contributions, as weJl as to the members of 
the Inlernational Scientific Committee and olher coJleagues who helped select lhe studies included in 

this book. 

The Editors 
Funchal 
2014 
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BIOCLIMATIC SOLUTIONS EXISTING IN VERNA 
ARCHITECTURE - GEOTHERMAL CLIMATIZA i~~R 

Débora M. Ferreira 1*, Eduarda P. Luso 1, Jorge F. Vaz! and Sílvia A F 
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Keywords: Sustainability, Bioclimatic Rehabilitation Geothermal CI ' t' . , Lma LzatlOn 

Abstract The traditional architecture is founded as a d fi . 
region, and its essence should be preserved and conser:;;I~g ~;:entifof th~ identity of a 
recovery actions. Thus, the best soluti d .y ns o mamtenance and 
for but this doesn 't imply a back to ba;;:::o:;oposalst!or mdtervention should be looked 

mnova IOn an construction progresso 

This work is part of the BIOURB project, a cross-border ro 'ect be 
Spam, which intended to contribute to the change ifth p 'J tween Portugal and 
a more sustainable bioe/imatic model both o e currllent constructive model towards 
b "ld" enVlronmenta y and econ . 11 

UI mgs energy consumption and raising the value oif b' I' . homlca y, reducing 
border . Th' IOC lmatlc entage alo h 

. . reglOn. IS paper ine/udes the description of a series of task' d ng t e 
bUlldmgs mmntenance and rehabilitation dignifYing the b "lt h 't s m OI' er to peiform 
use of traditional materiaIs and techniq~es 'th . UI en age and enhancing the 
sustainability. It is intended to pro vide a set 'oifw;el a vlte~ifi.to economlC and environmental 
res 'b r h evan m ormatlOn for those who h h 

ponSl I lty or t e concern to extend the life ol bUildin . ave I e 
current and potential, good and bad, options for th~ conserv g~ and dlsclose among users, 
as anomalies that currently afJect buildings. atlOn and rehablhtatlOn as well 

Geothermal e/imatization is one if th . h b' . . 
renewable energies This climat

O 
t' e elg t IOchmatlC solutions identified using 

h . lza lon system takes advantag if h h 
c aracteristics of the in depth ground wh' h e o t e termal 
year (also, temperature increases with d~~tt;e~~nts cons~nt temperatures throughout the 
when one get into buried spaces 01 buildin s'b le:e ~ea y lemperatures are easy to find 
and have warm temperatures in winter r. f. y ~ ec tng that they are cooler in summer 
rejlecled a bit everywhere in b . d . a mg a vantage of the ground charaCleristics is 
lhe weather. Buried spaces With:~; a:o;:tr~tions thal are the~elore more protected Irom 
most often usedlor preservin lood a~ y ghltng, ~xcavated m earth and stone, were the 
this type of bioe/imatic soluI~on I w~e. The mampurposes of this work are to analyse 
techniques as well as to co e '. o provI e conservallOn, preservation and rehabilitation 
that shouzd integrate and i?sPi;e1tthh thbebelnefits of the principIes of traditional arch itecture 

e IOC lmatlc constructlon. 
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EXPERIMENTAL ASSESSMENT OF IAQ IMPROVEMENT IN 
NATURALLY VENTILATED EDUCATIONAL BUILDINGS 

Manuel Pintol*, Ricardo Almeida!, Paulo Pinho2
, Teixeira de Lemos 2 and João 

Lanzinha3 

I: Department of Civil Engineering 
School ofTechnology & Management 
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Keywords: air change rate (ACH), classrooms, indoor air quality (IAQ), indoor 
environrnental quality (IEQ), natural ventilation protocol 

Abstract Indoor environmental conditions in classrooms, in particular temperature and 
indoor air quality, irifluence students' health, attitude and perlormance. In recent years several 
studies regarding indoor environmenlal qua/ity of classrooms were published and natural 
ventilation proved to have great potential, particularly in southern European clima te. 

This research aimed lo evaluate indoor environmental conditions in 8 schools and to assess 
(heir improvement potential by simple natural ventilation strategies. Temperature, relative 
humidity and carbon dioxide concentration were measured in 32 classrooms. 

Ventilation perlormance 01 the classrooms was deeply characterized by traceI' gas 
measurements ofthe air change rate assuming different windows related boundary conditions. 
A total 01 110 tracer gas measurements were made. The complete characterization 01 the 
classrooms ventilalion peiformance was relevant lor the definition of the ventilation protocol 
since air change rate helped to pinpoint the best ventilation strategy lor each case study. 

The results 01 the ventilation prolocol implementation were very encouraging and, global/y, a 
significant decrease on the COl concentration was observed without modifYing the conifort 
conditions. 

This paper presents and discusses the main cone/usions 01 lhe measurements campaign 
perlormed in the relerred e/assrooms. 
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