Accepted Manuscript

Building and
Environment

Cost-effective envelope optimisation for social housing in Brazil's moderate climates
zones

Renata Tubelo, Lucelia Rodrigues, Mark Gillott, Joana Carla Gongalves Soares

Pl S0360-1323(18)30050-7
DOI: 10.1016/j.buildenv.2018.01.038
Reference: BAE 5274

To appearin:  Building and Environment

Received Date: 17 November 2017
Revised Date: 6 January 2018
Accepted Date: 29 January 2018

Please cite this article as: Tubelo R, Rodrigues L, Gillott M, Gongalves Soares JC, Cost-effective
envelope optimisation for social housing in Brazil's moderate climates zones, Building and Environment
(2018), doi: 10.1016/j.buildenv.2018.01.038.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.buildenv.2018.01.038

Cost-effective Envelope Optimisation for Social Housing in Brazil’s Moderate Climates
Zones

Renata Tubelo®*, Lucelia Rodriguesb, Mark Gillott®, Joana Carla Goncalves Soares®

®Faculty of Engineering, University of Nottingham, University Park, NG72RD, Nottingham, UK,
renata.tubelo@nottingham.ac.uk
bFaculty of Engineering, University of Nottingham, NG72RD, University Park, Nottingham, UK,
lucelia.rodrigues@nottingham.ac.uk
“Faculty of Engineering, University of Nottingham, NG72RD, University Park, Nottingham, UK,
mark.gillott@nottingham.ac.uk
dFaculty of Architecture and Urbanism, University of Sao Paulo, Cidade Universitaria, 05508-080, Sao Paulo, BR,
jocarch@usp.br

ABSTRACT

Brazil faces a housing deficit of more than 5.5 million units and nearly 11 million existing homes present
inadequate living conditions. In response, the Brazilian government launched in 2009 a mass social housing
programme with a target of delivering 24 million new units for low-income households by 2022. Their
standardised design is relatively cheap to build but does not take into account climatic conditions, thermal
comfort and energy efficiency. This could result in poor performance and uncomfortable indoor environments
that could impact of the occupier’s health and lead to the unnecessary use of energy-hungry space
conditioning systems. Given the scale of this programme, the potential impact on Brazil’s already debilitated
socio-economic and environmental balance is very substantial. In this work, the authors have deployed
sensitivity analysis to explore a variety of envelope combinations through dynamic building simulation for
three southern Brazilian cities, Curitiba, Sao Paulo and Porto Alegre, aiming to achieve better than the typical
performance. Thermal transmittance properties and air permeability rates were tested from the most
common construction characteristics in Brazil to some of the highest levels of fabric energy efficiency. These
combinations were also analysed in terms of their cost-effectiveness. The results suggested that optimised
envelopes could improve thermal comfort by up to 97% in comparison to a typical envelope, but also cost
nearly 50% more. Other envelope combinations investigated were shown to be more cost-effective with a
significant increase of thermal comfort levels and were therefore considered to be a more adequate solution
for the context.
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