Accepted Manuscript

IEMERST

Impact of climate change on heating and cooling energy demand in a residential
building in a Mediterranean climate

Victor Pérez-Andreu, Carolina Aparicio-Fernandez, Ana Martinez-lbernén, José-
Luis Vivancos

PII: S0360-5442(18)31775-4

DOI: 10.1016/j.energy.2018.09.015
Reference: EGY 13709

To appear in: Energy

Received Date: 22 December 2017

Accepted Date: 04 September 2018

Please cite this article as: Victor Pérez-Andreu, Carolina Aparicio-Fernandez, Ana Martinez-
Iberndn, José-Luis Vivancos, Impact of climate change on heating and cooling energy demand in a
residential building in a Mediterranean climate, Energy (2018), doi: 10.1016/j.energy.2018.09.015

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.



Impact of climate change on heating and cooling energy demand in a

residential building in a Mediterranean climate

Victor Pérez-Andreuz, Carolina Aparicio-Fernandez®, Ana Martinez-Ibernén¢, José-Luis
Vivancos?®”

aGrupo Medioambiente y Eficiencia Energética en Edificacion. Universidad de Castilla La

Mancha. Camino del Pozuelo S/N, 16071 Cuenca. (e-mail: victor.perez@uclm.es)

b Instituto Interuniversitario de Investigacion de Reconocimiento Molecular Desarrollo

Tecnolégico, Unidad Mixta Universitat Politécnica de Valéncia -Universitat de Valéncia, Camino

de Vera s/n, 46022, Valencia, Spain. (e-mail: caap@csa.upv.es)

¢Departamento de Quimica, Universitat Politécnica de Valéncia, Camino de Vera s/n., 46022
Valencia, Spain

4 GIDDP, Departamento de Proyectos de Ingenieria, Universitat Politécnica de Valéncia,
Camino de Vera s/n., 46022 Valencia, Spain

*Corresponding author. Email: jvivanco@dpi.upv.es

Abstract

A range of energy improvement measures applied to a typical Mediterranean residential
building are modelled under various climate-change scenarios. Global Circulation Models
(CNRM-CM5 and MPI-ESM-LR), under two emission scenarios (RCP4.5 and RCP8.5), downscaled
by the Spanish Meteorological Agency, are used to generate four temperature projections.
Energy simulations are obtained with TRNSYS tools in a Mediterranean climate based on
temperature projections in two periods: 2048-2052 and 2096-2100, with the same time span.
Various energy measures apply thermal improvements to a conventional residential building
model that complies with current regulations for this analysis of best practice in passive
construction solutions. Sequential implementation of eight different energy improvements
measures are applied to the initial building model: six passives (infiltration, insulation thickness,
glazing and frame type, window area, shading devices and natural cross ventilation) and two

active (mechanical ventilation and a heat recovery system) measures. The climatic trends that
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