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ARTICLE INTO ABSTRACT
Housing encrgy rehabllitation is currently 3 priorty in Europe. In vulnerable neighboushoods, improving encry
efficiency and comfort conditions has an important impact on people living conditians, Rebabilitation strategies

lly designed ing s, wi ing into account vasiations related to the users
o the type of building. Monitoring this type of hausing offers valuable informatian o be able to select the best
strategies based on a diagnosis of their resl performance.

In this paper we present ene year data on energy consumption, hygrathermal comfort and £0; manliored for
22 dwellings in Madrid, located in six different vulnerable locations. In addition to normsal periods, the moal-
toring campaign inchudes periods of extreme heat and cold, and two exceptional situations, the “Filomena®
smowdall and the COVID pandemic period,

“The results report poos indour envirommental quality in these dwellings, both in the main rooms asd in the
bedrooms. Also poor bullding quality is obscrved. The recorded encegy consumption b lower than that given s
veference in the standasds or models, ot the cost of a wosse indoor envirenment. The analisys supports the
importance of rewrofit strategies that take into account the composition of the household, such s single-pesson
households or those with chikiren, the highes vulnesability of dwellings with higher demand, the subjective
perception and the role of users, and the need tn incorparate improvements in indnor air rencwal.
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Cross- reference information -Upscaling data
Tools for environmental information for building stock

» Housing census

* Urban Audit: Income

*  M.Fomento-UPM: Vulnerable
neighbourhoods

»  CNMC: Energy bill

» Simulations: Archetypes

» Cadaster: Buildings and
dwellings

» Spacial data GIS

» Outdoor monitoring

Indoor environment monitoring

» Energy consumption

» Construction: In situ
measurements

DWELLING

CONSTRUCTION

22 dwellings in the outskirts of
Madrid

Visit and face to face surveys: use pattetrns,
comfort perception, facilities, construction
quality.

e Size:70m2to 117 m2

* With Shutters for solar protection

* With heating systems-radiators

* Heat cold pump or fans for cooling

* Natural ventilation




Monitoring data: outdoor T, RH, dwelling energy consumption, indoor T, RH, CO,

Year

Dwelling performance under stress conditions:
* Cold and heat waves

* Philomena

* COVID and Lockdown

Improving energy efficiency and indoor
comfort conditions has a significant impact on
residents’ quality of life and well-being, while
reducing the risk of energy poverty
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Considerations

the air renewal in the monitored dwellings (occasional ventilation for up to
2 h and infiltration) is not sufficient to guarantee good indoor air quality
thermal comfort standards are not being achieved

poor indoor environmental quality: both in living spaces and bedrooms,
alongside evidence of deficient building envelope

energy consumption is consistently lower than reference values
established by standards or predictive models, achieved at the expense of
indoor temperatures outside comfort ranges

Minimum temperatures during cold periods are lower, and maximum
temperatures during warm periods are higher in single-person

households and in dwellings located under the roof

Higher CO, concentrations are associated with higher relative humidity, a need to incorporate adequate
greater number of occupants, and longer periods of stay in the dwellings. retrofitting strategies for
Significant differences between the living room and the bedroom: buildings in these vulnerable
temperatures are generally lower, while CO, concentration and relative areas, addressing energy
humidity are typically higher, with marked seasonal variations efficiency improvements, along
no clear relationship between reported and monitored data with the improvement of the
Higher CO2 concentration is associated with higher RH, a higher number indoor environment, which should
of occupants and longer periods of stay in the dwellings focus on improving their
dwellings without gas have recorded higher average CO2 levels, perhaps resilience

due to the air infiltration through the safety grilles
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Monitoring buildings that are being refurbished with Data:
public subsidies * Surveys
* Energy consyumption
HABITAMADRID PLATFORM * T,RH, CO2
* Radon, VOCs, Formaldehyde, PM
https://habitamadrid.ietcc.csic.es/ « Building facilities and construction

CSIC =M/ “ | MADRID o INSTALADORES ACCESC e
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HABITAMADRID PLATFORM

ANALISIS DISTRITOS
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Monitoring households with energy poverty
in Spain

IDAE

Assessment of energy poverty in Spain: Key findings
from a household panel

https://www.idae.es/en/node/36111

Diagnéstico de la pobreza energética en Espaiia:

Principales resultados a partir de
un panel de hogares

) EQUIDAD ENERGETICA
ESTRATEGIA NACIONAL
evmu LA POBREZA ENERGETICA

P
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5 10AE
National Strategy
l’ﬂ g::;:"lﬁ%‘l Madrid e ”Mm( ‘ R A% Instituto de Ciencias de la Construccién aga Inst Energy Pove rty
B > . 1| EDUARDO TORROJA

2019-2024 (ENPE)
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