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ABSTRACT
Current energy policies focus on cutting on energy consumption in buildings and standardizing the
construction process to meet H2020 requirements. Indeed, retrofitting current buildings is a major issue
1o be addressed. An analysis of the composition of the housing stock is needed to develop any sort of
improving action in thesé buildings. New energy policies that may appear in the following years could
benefit from detailed information of the current state of existing residential buildings.

The present paper is aimed to show a protocol to increase and implement the knowledge on social
housing current state in southern Spain for further passive energy retrofitting interventions, which could
allow for an improvement in indoor conditions too. To this aim, a top-down protocol is proposed to
improve comfort conditions in social housing. A first phase corresponding to the creation of a GIS
database is used to analyse social housing from an urban scale. Typologies and constructive characteriza-
tion, energy assessment and a statistical approach is developed. This will allow for the acknowledgement
of the most representative social dwellings in the city. A second phase, which corresponds to a dwelling
scale, is thought to assess energy performance and the evolution of indoor environmental parameters in
the previously selected dwellings, by in situ data measures and records, and the energy gradation of the
dwellings by means of energy simulation software tools. This analysis will serve to propose integrated
passive-energy solutions to retrofit thermal envelopes and to improve comfort conditions in social hous-
ing. The mentioned protocol is applied to the social housing stock that was built between 1950 and 1980
in Cérdoba, a city from the south of Spain with Mediterranean weather conditions.
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1 INTRODUCTION

A high percentage of existing residential buildings do not comply with minimum energy
requirements stated by current energy policies, especially concerning the quality of indoor
conditions. To meet H2020 requirements, a standardization of the retrofit process of these
buildings to reduce energy consumption [1] is needed. Nevertheless, before taking any action
on the current housing stock, an analysis of its composition is needed to foresee any sort of
improving strategy in these buildings. Future energy policies could benefit from detailed
information of the current state of existing residential buildings.

The analysis of social housing buildings is currently being investigated by many research
groups at a national and international level. This work focuses on the Mediterranean area and
its singular climate conditions, the energy assessment of the thermal envelope of residential
buildings, the study of indoor comfort conditions of the users and the retrofit solutions that
eventually will come up.

Some researchers are focused on how to define and classify the existing housing stock
regarding building typologies and the energy response associated. These groups analyse the
current energy performance of the buildings by developing in situ measures, monitoring cam-
paigns, and the definition of the thermal envelope construction systems, to foresee suitable
strategies for energy retrofitting with the aim to reduce the energy demand and improve
indoor conditions [2]. In a similar climatic context, in Athens, Daskalaki et al. [3] developed

©2017 WIT Press, www.witpress.com
ISSN: 2056-3272 (paper format), ISSN: 2056-3280 (online), hitp://www.witpress.com/journals
DOL: 10.2495/EQ-V2-N2-140-152





index-10_1.png
25°C 1 (@)

20°C

15 °C

10°C

5 °C

0°C : : : : : : :
20 Dec 21 Dec 22 Dec 23 Dec 24 Dec 25 Dec 26 Dec 27 Dec

45 °C

40 °C

35°C

30°C

25°C

20 °C T T T T
26 Jul 27 Jul 28 Jul 29 Jul 30 Jul 31 Jul 01 Aug 02 Aug

Living-room Ocuppation 0/10 =~ Outdoor Temperature °C ===~ Lower limit [29] °C
—*— Living-room Indoor Temperature °C —*—Bedroom Indoor Temperature °C — Upper limit [29] °C





index-5_2.png
001
06'0
080
Lo
09°0
05’0
oo
0£'0
0To
oro
000

=3 =3 < =4 = = =3 =3 = = =3
S & % & ¥ @4 I 4 a = 3
- =3 = = = = = =3 = = =
uredg ur ImoI3 }20)s [RIOUIPISY
©qOp10)) Ul SFuIp[ing Jo rquinN
g 8 o ° o °
=1 =3 =3 =3 =3 1=
) = < < =4 =
— - © ° < o =
020T
0102
0002
0661
0861
0L61
0961
0561
ov61
0£61
0761
o161
=3 =3 =4 =3 =3 =3
=3 1= =3 =3 =3
=4 = =3 =3 =3
=3 = =3 =3 =3
S 8 ] 3 S
Z g z 3 7
a a 2 C
uredg ur sSurping jo roquny
©QOPI0)) Ul STUIP[ING JO JdQUINN
= =3 =3 =3 =3
=3 =3 =3 =3 =3 =3
> e =1 v =1 o
2 & a = ] 2 °
. G . R b

= o =3 =] =] =3 =] =] =3 =}
S S S S S S S S S

S S S S S S S S S

=3 S =1 =1 S S S S =1

b =3 I S el S 7 S b

<+ < o @ o a -

uredg ur sSurping jo quInN

Residential stock growth in

Residential stock growth (Spain)
—O—Residential stock growth (Cordoba)

@

~0-Number of buildings (Spain)

Cordoba

—O—Number of buildings (Cordoba)





index-5_1.png
56
-1983

o)
(=}
@
E
S
>
o
2
(=D)

9
E
S
2}
ey

56






index-8_1.png


index-7_1.png
-
—
—






