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Abstract 

This research is focused on the impact that outdated 

climate files have on the energy simulation of a generic 

residential building model located in semi-arid regions. 

Two representative residential buildings have been 

modelled with TRNSYS software, according to the local 

characteristics. To evaluate the annual thermal demands, 

seasonal temperature set-points have been fixed. Then, a 

parametric evaluation has been developed considering 

different Spanish building regulations, two boundary 

conditions and three climate years (one long-term 

experimental file and two synthetic representative files). 

The comparison between them gives an idea of how the 

climate change modifies the patterns of the building 

energy performance. 

Key Innovations 

 The present research is focused on the impact 

that outdated climate datasets provided by 

current standards have on the building energy 

simulation and highlight the use of updated 

meteorological data to reduce the uncertainties. 

 Parametric energy simulations and sensitivity 

analyses are developed to define the most 

relevant building characteristics variables in the 

annual energy demands. 

 The use of updated climates to the current 

weather patterns can help to adjust the climate 

change action plans developed by governments. 

Practical Implications 

The modelling process of the energy performance of 

buildings with outdated typical meteorological years can 

change the energy needs required by the building, 

modifying the estimation of heating and cooling 

demands. 

Introduction 

The implementation of updated climate data files for the 

building energy performance assessment could better the 

development of tailored strategies to face climate 

change. A high percentage of the overall energy balance 

worldwide is due to energy consumption in buildings 

(mainly by heating, ventilation and air-conditioning). 

The construction process and buildings operation 

accounted for 39% of the energy-related CO2 emissions 

and 36% of the global final energy use in 2017, 

according to the International Energy Agency, (IEA, 

2018). The environmental worldwide problems together 

with the depletion of non-renewable primary energy 

sources point to more detailed studies related to the 

energy behaviour of buildings under current climate 

patterns. Researchers, engineers, and others nowadays 

commonly use dynamic simulation tools in order to 

optimize the design and operation of the building energy 

performance. Indeed, these tools allow the quantification 

of the time-dependent energy loads as well as the 

thermal comfort conditions achieved inside the building. 

These detailed evaluations are done considering the 

inertial effects produced by the thermal capacity of the 

building enclosure (De Wilde, 2018). 

The uncertainties produced by the mathematical models 

to estimate the climate change effects are not well 

understood. Nevertheless, the knowledge of CO2 

emissions per year and its concentration in the 

atmosphere is determined quite precisely (Pindyck, 

2020). The fact of knowing very little about climate 

sensitivity and its damage function (Freeman, 2015) 

means that the measures that must be carried out by 

governments, institutions, and individuals to mitigate 

polluting gas emissions and adapted to the climate trends 

are not well defined. 

There are investigations focused on building sectors i.e., 

residential and commercial (Petri, 2015) and other 

related to other building types (e.g., offices and schools) 

(Huang, 2016). Moreover, these studies are based on 

different qualities and sources of data, using 

observations from weather stations. Until now, the effect 

on most buildings was thought to be negative, resulting 

in higher needs for cooling and lower needs for heating. 

A recent study (Fonseca, 2019) found evidences that 

local effects could be positive too, giving place to a 

faster growth in the needs required for the air 

dehumidification rather than cooling. 

Reliable energy simulations of buildings are highly 

dependent on the availability of accurate weather data. 

However, most dynamic simulation tools use weather 

files based on a Typical Weather Year (TWY). These 

files represent a full hourly year of typical climate data 

generated from statistically averages of meteorological 

variables measured, over long periods, by 

meteorological stations commonly placed in peripheral 

or rural zones. The use of these TWY files in the 

simulation of buildings allows calculating their thermal 

behaviour under average climate conditions (Hensen, 
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2011). This fact has led to a common use of TWYs in 

the simulation of buildings by the scientific community. 

However, users of a simulation tool should be aware of 

the existence of different drawbacks when using TWY 

files in energy simulation of buildings. Some of these 

drawbacks arise from not being able to analyze the 

annual variations in the building energy needs. This is 

due to the TWY file represents an average conditions 

and not the year-to-year climate fluctuations registered 

in a specific place. To consider these variations, an 

energy simulation process of several years is necessary 

(De Masi, 2020; Cui, 2017). Furthermore, TWY files 

should not be used to calculate the peak loads required 

by a building under design conditions (De Wilde, 2018). 

Another drawback is due to the use of outdated TWYs 

created with weather measurements dating back several 

decades. This fact affects the quantification of the 

building energy needs (Wang, 2012), as well as the 

predicted thermal comfort inside the building (Erba, 

2017). Pernigotto (2014) obtains similar conclusions, 

highlighting the influence that inappropriate or outdated 

weather files has on the energy rating of buildings. In 

order to minimize this problem, Lou (2020) suggests 

updating the weather files every 12 years. Several 

authors have highlighted the overestimation of heating 

loads and the slightly underestimation of cooling loads 

when using outdated typical years (Siu, 2020; Koci, 

2019). These fluctuations suggest the need to investigate 

the evolution of meteorological patterns under different 

climatic scenarios, in order to generate TWY adapted to 

future time horizons. Vasaturo (2018) presents an 

application considering this approach. Chinazzo (2015) 

shows the high sensitivity of building energy outcomes 

to weather files (referring to present and future climates) 

used in the building simulation of a single-family house 

in Turin. These results question the suitability for the 

universal use of many existing TWYs to the accurate 

prediction of the thermal needs of buildings. Therefore, 

the development of new TWYs based on long-term 

campaigns of more recent meteorological measures is 

necessary. 

This paper presents a research aimed at study the impact 

that synthetic climate files have on the energy simulation 

of a generic building model placed in the desert of 

Tabernas (Almeria, Spain). The paper discusses the 

influence of updated TWY, created with long-term 

experimental campaigns, on the results of energy 

simulations for two typical residential buildings. 

Methods 

The developed methodology is focused on determining 

one of the high-priority research and innovation topics in 

the scientific community: the real building energy 

consumption (EBC, 2019). This methodology is applied 

to a generic case study in the semi-arid region of 

Tabernas. To this end, two representative residential 

buildings according to the local characteristics have been 

modeled with the software TRNSYS (TRNSYS). The 

use of non-realistic climate datasets into the modeling 

process (Tian, 2018) produces many uncertainties. This 

issue has been discussed in recently published papers by 

Soutullo (2020) and Wang (2017). 

The applied methodology quantifies the impact of 

climate trends on the building energy performance, 

contributing to improve the knowledge that the global 

warming has on the building demands under severe 

climate conditions. 

Climate data files for the case of study (Tabernas) 

The climate of this zone is characterized by hot-dry 

summers and cold-dry winters with mean annual 

temperatures below 18ºC and low annual precipitations.  

The meteorological conditions have been assessed using 

three different climate years: one long-term experimental 

climate file and two representative synthetic climate 

files.  

-The experimental climate file represents the average 

values of the main meteorological variables (air 

temperature, global horizontal solar radiation, air relative 

humidity and wind speed and direction) registered in 

Tabernas since the last decade by an experimental 

campaign carried out by CIEMAT (Sánchez, 2020). 

-The two representative climate files used as inlet 

information are two synthetic years respectively 

downloaded on the Energy plus (EnergyPlus) and the 

Spanish building code websites (CTE). The latest 

versions available in both websites are used for the 

Spanish energy certification tools. 

Climate trends 

An initial study analyzes the climate trend in the semi-

arid region of Tabernas, identifying the tendencies over 

the last decade in the three climate scenarios. Annual 

comparisons have been done between the three climate 

databases: Experimental (Exp10), EnergyPlus (EPW) 

and CTE (MET).  

Table 1. Annual and mean standard deviation of main 

meteorological variables for the three climate databases. 

Meteorological 

Variable 

Exp10 EPW MET 

Temperature (°C) 17.5±3.7 18.5±3.5 15.3±4.8 

Relative Humidity 

(%) 

54±13 67±14 58±12 

Global Solar 

Radiation (kWh/m2) 

2559±265 2444±260 2089±236 

 

 

Long-term experimental database present warmer 

(+1.0°C) and drier (-19%) summers and colder (+2.7°C) 

and drier (-11%) winters compared to the Energy plus 

synthetic year. However, the seasonal periods registered 

by the Spanish building code are colder (-2.4°C) and 

drier (+2%) for summer and colder (-1.5°C) and wetter 

(-12%) for winter.  

This tendency is strongly supported by the number of 

tropical nights, around 65 on both experimental and 

Energy plus years, and clearly higher than 18, the 

corresponding value for Spanish building code year. 

However, Energy plus synthetic year presents the 

warmest annual climate. 
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Parametric analyses of the building characteristics 

To evaluate the annual thermal loads, a bottom-up 

approach has been implemented. Firstly, two 

representative residential buildings have been modelled 

with the multi-zone Type 56 of TRNSYS: one single-

family and one block. Both of them are two-story 

buildings with a square floor area of 400 m2, 3 m of 

height between floors and a window to wall ratio 

differentiates by orientation: 25% north, 35% south and 

30% east and 30% west. These residential buildings have 

been modelled with one thermal area per floor and 

seasonal temperature set-points. Secondly, parametric 

evaluations have been developed considering different 

years critical for the Spanish regulations related to the 

energy savings on buildings (prior to 1979, 1979-2006, 

2006-2012 and after 2013), two boundary conditions 

(four and two external façades) and three climate years 

(Exp10, EPW and MET). Table 2 provides details of the 

design data used for the building envelopes, which are 

limited by the regulations corresponding to the 

construction years. 

Table 2. Design heat transfer coefficient of the building 

envelop for different Spanish building normative in 

Tabernas (ULim (W/m2K))   

Constructive 

Element 

AntCT79 CT79 CTE06 CTE13 

Roof 2.17 0.90 0.41 0.23 

Exterior wall 2.38 1.40 0.73 0.29 

Ground floor 1.00 1.00 0.73 0.29 

Internal floor 1.00 0.99 0.66 0.27 

Glazing 5.73 3.25 1.54 0.97 

Frame 5.70 4.00 2.20 2.20 

 

This table describes the limit values of the overall heat 

transfer coefficient of each component of the building 

envelope. Opaque components (walls, roof and ground) 

and transparent components (glass and frames) are 

defined according to the construction regulations. These 

values are not optimized, but they comply with the 

minimum construction and operational requirements 

regulated by the Spanish regulations for these years. 

Table 3 shows the internal gains selected for the building 

models. 

Table 3. Internal gains of the building model. 

Internal Loads AntCT79 CT79 CTE06 CTE13 

Set point 

temperatures 

Winter: 21 °C 

Summer: 26 °C 

Annual infiltration 

(ren/h) 
0.8 

Single: 0.3 

Block: 0.24 

Ventilation rate 

(ren/h) 

Occupancy: 1.2 

No occupancy: 0.2 

Exterior Summer 

Shade 
0% 

 

Seasonal conditioned periods (winter and summer), 

infiltration and ventilation rates have been defined as 

internal loads according to the typology and year of 

construction. Any shading devices over the windows 

have been modelled during the summer period so the 

percentage of shading has been set to 0% in all cases 

Finally, the initial study is expanded to quantify the 

influence that building volumetry and window to wall 

ratio have on the thermal demands. Several heights and 

floor areas are considered depending on the building 

type: single-buildings or blocks. Table 4 shows both 

geometrical variables evaluated in the sensitivity study.  

Table 4. Detail of the building volumetry. 

Building 

typology 

Number of 

storeys 

Square floor area 

Single-family 1 or 2 100 m2 or 200 m2 

Block 2, 3 or 4 200 m2, 400 m2 or 600 m2 

 

A study has been made to quantify the influence of the 

windows size on the thermal demand. Different options 

have been modelled based on the percentages established 

in the initial case. Three window to wall ratios have been 

considered multiplying or dividing the initial values 

defined by each orientation. Table 5 shows the window 

percentages on the external façade considered by the 

four orientations in the sensitivity study. 

Table 5. Detail of the window to wall ratio modelled in 

the four main orientations. 

Case Label South 

Façade 

North 

Façade 

East 

Façade 

West 

Façade 

Initial/2 W1 17.5 12.5 15 15 

Initial W2 35 25 30 30 

Initial*1.5 W3 52.5 37.5 45 45 

Initial*2 W4 70 50 60 60 

 

Therefore, to quantify the energy deviation on the initial 

building case, simulation process has been performed 

using the combination of TRNSYS and GenOpt 

software. First the representative building models are 

generated with TRNSYS. Secondly, the developed 

models are fed by the input variables and the defined 

parameters. Climatic files, building normative, floor area 

and window to wall ratio for the main orientations 

(south, north, east and west) have been modified using 

GenOpt to carry out a multi-parametric study. 

Results 

The outputs obtained by the multi-parametric study are 

heating, cooling and total thermal demands for each 

case. These three series have been used to compare the 

thermal demands obtained by the three climatic 

databases, evaluating the dispersions produced between 

them. The influence of the constructive characteristics 

on the thermal needs has also been quantified. 

Additionally, an adaptive indoor thermal comfort study 

has been carried out based on the exterior temperature 

records of the three climatic databases. 

Energy demand comparison between the Exp10, 

MET and EPW data files 

The comparison between the different climate databases 

gives an idea of how the climate change modifies the 

building thermal performance. In this study, to highlight 
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the similarities and differences achieved, a statistical 

study has been done using heating, cooling and total 

series. Violin plots have been done to graphically 

visualize the statistical behavior reached for heating, 

cooling and total series obtained for Exp10 (green plots), 

MET (purple plots) and EPW (orange plots) files. 

Single-family houses are shown in Figure 1 and block of 

houses are shown in Figure 2. These violin plots 

combine the functionality of the box plot and the kernel 

density estimation. In these graphs, the bottom and top 

of the box plots correspond to the 25 and 75 percentile 

while the middle lines correspond to the median values. 

Lateral curves show rotated data probability density 

smoothed by a kernel density estimator.  

 

 

Figure 1: Violin diagrams obtained for the heating, 

cooling and total series for single-family houses and the 

three climatic databases 

Heating demands show in Figure 1 that all the three 

climate databases present similar patterns in the case of 

the single-family houses. The violin shapes for both 

heating and cooling needs present higher densities in low 

ranges. This skewed distribution pattern is more 

pronounced for the heating series. The distribution 

pattern for the total series is slightly higher in low 

ranges. Additionally, in the heating series, the highest 

median corresponds to MET file, while Exp10 and EPW 

median have a similar value. The data frequency 

obtained for the MET file is distributed more uniformly 

than those registered by EXP10 and EPW files, which 

lower values are more concentrated. In the cooling 

series, the highest median corresponds to Exp10 file, 

followed by EPW median and MET median, with the 

lowest condensed values. In this case the median values 

from highest to lowest are MET, Exp10 and EPW. 

As it can be seen in Figure 2, all thermal needs present a 

distribution more elongated for upper quartiles in the 

block of houses for all climate databases. As before, in 

the heating series the highest median corresponds to 

MET file while Exp10 and EPW median have a similar 

value. However, in the cooling series the lowest median 

corresponds to MET file, followed by EPW and Exp10 

median. 

In the block of houses, the total thermal demands for all 

the three climate databases present a uniform 

distribution. The median values from highest to lowest 

are MET, Exp10 and EPW, as in the case of single-

family houses. Regarding the interquartile ranges, Figure 

2 shows a squeezed distribution for the cooling demands, 

and higher dispersions for heating and total demands for 

all climate databases. 

 

Figure 2: Violin diagrams obtained for the heating, 

cooling and total series for block of houses and the three 

climatic databases 

To evaluate annual and monthly patterns, two mean 

cases have been defined in Table 6: E1 and E2. Case E1 

represents a mean value of the heating series while case 

E2 represents a mean value of the cooling series.  

Table 6 Detail of the two mean cases studied. 

Case E1 E2 E1 E2 

Building 

Typology 

Single- 

House 

Single- 

House 
Block Block 

External 

Façades 
2 4 2 4 

Nº Floor 1 1 3 2 

Floor Area 

(m2) 
200 100 400 200 

Normative CT79 AntCT79 CT79 AntCT79 

Window 

ratio 
4 1 3 1 

 

The annual thermal demands reached by these two cases 

highlights the dispersions obtained between the climatic 

databases. Figure 3 represents the seasonal annual needs 

obtained for case E1 (green bars) and case E2 (blue bars) 

for the Exp10, MET and EPW climatic databases. A 

single-family house needs more total thermal demands 

than a block of houses. For both building typologies, 

cases E2 need more thermal demands to achieve the set-

points than cases E1. The EPW file computes the lowest 

annual total demands (Single-Family (E1/E2): 22.6 

kWh/m2 and 60.1 kWh/m2; Blocks (E1/E2): 13.9 

kWh/m2 and 40 kWh/m2) while the MET file computes 

the highest values (Single-Family (E1/E2): 40.3 kWh/m2 

and 93.5 kWh/m2; Blocks (E1/E2): 26.9 kWh/m2 and 

65.2 kWh/m2). 

Analyzing the seasonal evolution of the total series for 

the three climatic databases, wintertime achieves the 

highest values of total needs throughout the year in all 

cases. However, the lowest values depend on the climate 

file and case studied. For the Exp10 file the lowest 

values are obtained in spring and summer for E1 and E2 

respectively. For the EPW file the lowest values are 
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obtained in summer for both cases. Finally, the lowest 

values for MET file are obtained both in autumn. 

 

Figure 3: Seasonal annual total thermal demands for the 

three climate databases studied in Tabernas. 

To highlight the monthly profiles achieved by these two 

mean cases, the heating and cooling series for single-

family and block of houses and for each climate database 

are plotted in Figures 4 and Figure 5. 

 

Figure 4: Monthly heating and cooling demands for 

single-family houses and three climate databases. 

 

Figure 5: Monthly heating and cooling demands for 

block of houses and three climate databases. 

The monthly evolution shows two profiles in the thermal 

demands. The heating series has obtained the highest 

needs for the MET files and the lowest needs for the 

EPW files for both building typologies and both cases. 

The cooling series has reached the highest thermal needs 

for the Exp10 files while the lowest values have obtained 

for the MET files. 

The comparison between single-family houses and block 

of houses reaches higher values for single-family houses 

in both cases and for all climatic databases. For the 

heating series, increments of 42-51% are obtained for E1 

and 40-47% for E2. In the cooling series, the increments 

of the thermal demands in residential blocks are 84-91% 

and 58-67% for E1 and E2 respectively. Winter season 

continues to be the highest contribution to the total 

demand with a repeated pattern in all building 

typologies: an overestimation in MET case and an 

underestimation in EPW case with respect to the Exp10 

case. The weight of summer's contribution to total 

demand increases significantly in the experimental case. 

Influence of building characteristics on the energy 

demand 

Both single house and residential blocks have been 

evaluated modifying different constructive 

characteristics. This sensitivity analysis allows the 

quantification of the impact produced on the building 

thermal response by the constructive measures proposed: 

constructive regulation, number of stories, floor area, 

and window to wall ratio. 

Figures 6-9 show the annual mean values obtained for 

the total series of the building thermal demands when 

only one constructive measure has been modified. 

Single-family houses (upper graphs) and block of houses 

(lower graphs) have been plotted for the three climatic 

databases: Exp10, MET and EPW. In all cases, the MET 

file reaches the highest total demands while the EPW file 

reaches the lowest values. 

Figure 6 shows the mean value for the annual series of 

the total thermal demands for different building 

normative: prior 1979 (AntCT79), 1979-2006 (CT79), 

2006-2012 (CTE06) and after 2013 (CTE13).  

 

Figure 6: Mean total demands obtained for the three 

climate databases modifying the building normative. 

Improvements of regulation on the building construction 

in single-family houses and blocks lead to a reduction of 

the annual thermal demands. This is mainly due to a 

reduction of the heating needs independently of the 

climate file used. The results obtained with the Exp10 
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files achieve the mean values. The comparison between 

Exp10 and MET files highlights two profiles. For 

normative before 2006, the total needs produced with 

MET are about 33% and 37% higher than Exp10 for 

single-family and blocks respectively. For normative 

after 2006, the total needs produced with MET are 

closed to Exp10, being slightly lower for the normative 

CTE13. The comparison between Exp10 and EPW files 

produces about 15-20% lower total needs for the EPW 

files. The highest reduction of the annual thermal 

demands is reached for the MET climate file. In this 

case, the mean value of annual thermal demand 

decreases from 220 kWh/m2 year to 55 kWh/m2 year 

when regulatory restrictions increased (from AntCT79 to 

CTE13). So, the impact of climate databases on the 

estimation of the total energy demand is more significant 

in older building stock.  

Figure 7 shows the mean value of the total thermal 

demands achieved annually for different building heights 

differentiated for single-family houses (1 and 2 floors) 

and block of houses (2, 3 and 4 floors). 

 

Figure 7: Mean total demands obtained for the three 

climate databases modifying the building height. 

The total annual needs decrease as the building height 

increases. This reduction is about 18% for single-family 

houses and varies between 8-9% for blocks of 2 to 3 

floors and 2-3% for block of 3 to 4 floors. The 

comparison between MET and Exp10 files produces an 

increase of the total needs of about 22% for single-

family houses and 27-29% for blocks. The comparison 

between Exp10 and EPW files produces a decrease of 

the total needs of about 16-17% for single-family houses 

and 18% for blocks. 

Figure 8 shows the mean value of the total thermal 

demands achieved annually for different building floor 

areas. Two options have been studied for single-family 

houses: 100 and 200 m2. Three options have been 

studied for block of houses: 200, 400 and 600 m2. 

As the floor area of the building increases, the total 

annual demands decrease. This reduction is lower for 

buildings with higher floor areas. The reduction of total 

needs for buildings between 100 and 200 m2 in single-

family houses is about 15-20%. For blocks, the decrease 

is 15-20% when the floor area jumps from 200 to 400 m2 

and 8-10% for jumping from 400 to 600 m2. 

 

Figure 8: Mean total demands obtained for the three 

climate databases modifying the building floor area. 

The comparison between MET and Exp10 files produces 

an increase of the total needs of about 20-25% for 

single-family houses and 24-32% for blocks. On the 

other hand, the comparison between Exp10 and EPW 

files produces a decrease of the total needs of about 16% 

for single-family houses and 17-19% for blocks.  

Figure 9 shows the mean value obtained by the total 

thermal demands achieved annually for different 

window to wall ratios. This ratio represents the 

dimensions of the window with respect to the total 

dimension of the wall. Four cases have been analyzed: 

W1, W2, W3 and W4 (see Table 5 for details). 

 

Figure 9: Mean total demands obtained for the three 

climate databases modifying the window to wall ratio. 

Comparing the mean values of total annual demands 

reached for each climate file, lower percentages of 

window on the external façades leads to lower total 

annual needs. This is due to the increase in the cooling 

demand does not compensate for the decrease in the 

heating demand, especially for large window 

dimensions. The increase of total needs between W1 and 

W2 varies from 7-14% and 5-9% for single-family 

houses and blocks respectively; between W2 and W3 

varies from 10-21% for single-family houses and from 

8-17% for blocks, and W3 and W4 varies from 11-20% 

for single-family houses and from 9-18% for blocks. The 

comparison between MET and Exp10 files produces an 

increase of the total needs of about 11-36% for single-

family houses and 17-39% for blocks. The comparison 

between Exp10 and EPW files produces a decrease of 

the total needs of about16-18% for single-family houses 
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and 17-20% for blocks. Building height, floor area and 

window ratio parameters present a repeated pattern in all 

building typologies. Total needs are underestimated in 

EPW case and overestimated in MET case, with respect 

to the experimental climatic database. 

Adaptive thermal comfort: comparison between the 

Exp10, MET and EPW data files 

The adaptive thermal comfort method was developed to 

help designers find the comfortable operative internal air 

temperature in naturally ventilated buildings. Note that 

these comfort methodologies analyse the dynamic 

relationship between general environments and their 

occupants based on the principle that people tend to react 

to changes that produce thermal discomfort by searching 

methods of restoring their comfort levels. Such 

adaptation considers physiological, psychological, and 

behavioural adjustments simultaneously.  

The adaptive thermal comfort ASHRAE Standard 55-

2017 is used in this study for free-running ventilated 

buildings. The method is adequate for supplying comfort 

in low-energy buildings. This methodology defines an 

operative temperature as a linear function of outdoor 

temperature records, as indicated in equation 1, and two 

ranges of acceptability for the 80% and 90% of people, 

defined such as Top ± 3.5 and Top ± 2.5 respectively. 

 Top = 17.8 + 0.31*Text (1) 

Figure 10 shows the percentage of hours that people are 

in thermal comfort and discomfort (above and below the 

limits). This figure represents a block and single-family 

house cases, in which total demands are the closest to the 

mean total thermal demand for the Exp 10 data file for a 

90% of acceptability. 

 

Figure 10: Comparative of annual hours in comfort and 

over-under comfort for the three climate databases. 

Conducted values shows most of the time blocks and 

single houses are under comfort, having the MET 

climate file the highest percentages, which achieve the 

62.50% hours for the block case. These records are 

followed by the comfort percentages, which are 

maximum for EPW file, with similar values of 32-34% 

for single and block cases respectively. Over comfort 

hours are more representative for Exp10 file. Although 

overheating hours globally present the lowest results, 

they get to exceed the third part of the time (34,70%) in 

the single house case. So, climate databases impact on 

the resulting patterns of adaptive thermal comfort 

underestimating the total comfort hours in MET climate 

and overestimating them in EPW file.   

Conclusions 

The climate change impact is a major fact affecting 

many cities, their communities and infrastructures, and 

especially vulnerable urban populations. 

This article is focused on the impact that outdated 

climate files have on the energy simulation of a generic 

residential building model and highlights the necessity of 

using updated meteorological information to reduce the 

uncertainties produced by the input data in the 

simulation process. The impact that climate change has 

on the energy performance of residential buildings has 

been provided in order to identify potential design 

strategies. This can help governments to better adjust its 

policies and action plans to the current weather 

conditions. 

The study has been carried out for a specific case located 

in the desert of Tabernas (Almería, Spain). However, 

generic buildings and normative values for the building 

envelope have been selected in order to extend the 

obtained results to buildings with similar construction 

characteristics located in similar climate zones (BWk 

Köppen Geiger classification). 

The climate impact on the building thermal conditioning 

has been assessed by means of dynamic simulations with 

TRNSYS. The building configuration with four external 

façades demands more annual thermal needs than the 

two façades configuration.  

Two free access Synthetic Climatic files for Almeria 

have been compared with a local updated weather station 

(based on ten years of records: 2008–2017). The 

differences on the annual thermal demands achieved 

between the experimental file and the outdated weather 

files are about of -17% or even +25%. The reduction of 

the thermal needs with respect to the experimental 

database is obtained for the EnergyPlus file, while the 

increase of the thermal needs is obtained for the Spanish 

normative file. 

The implementation of more currently constructive 

normative strongly reduces the annual thermal demands. 

The differences between the weather databases are very 

low as far as stricter constructive conditions are 

implemented in the building configuration. Higher 

building heights and floor areas reduce total annual 

demands. Nevertheless, lower window to wall ratios, 

with respect to the initial case, reduce the total annual 

thermal demands. Large window dimensions greatly 

increase the cooling demands, which does not 

compensate for the decrease of heating demands. 

Finally, it is shown the relevance of overheating hours 

for the experimental climate data in the adaptive thermal 

comfort assessment. 
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