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Overview:

Figure 1: (a) Cyprus geographic position and (b) geological characteristics; (c) Northern Cyprus; (d) Famagusta vulnerable neighbourhood, (e) 3D model of medium-rise RTBs 
and (f) residential area urban tissue; (g) base-case morphology characteristics. 

Research context: Case study location and Archetype housing stock 



Overview: South-eastern Mediterranean climate

Figure 2: (a) The map of Köppen-Geiger climate classification in the Mediterranean region; (b) Integration of raw dataset files into Google Earth Pro software suite to demonstrate 
the World climate classification. 
Source: Rubel et al., (2017) - Interactive mapping of world-climate data accessed at http://koeppen-geiger.vu-wien.ac.at (April 14, 2021)

Climate: South-eastern Mediterranean basin

(a) (b)

http://koeppen-geiger.vu-wien.ac.at


Overview:  Climate characteristics of Cyprus

(a) (b)

Figure 3: Environmental conditions of case study location: (a) Average hourly air temperature fluctuations (b) relative humidity fluctuations; Sources: (a)-(b) Integrated 
Environmental Solutions (IES) software suite version 2021.1.0. (c)-(d) Meteonorm version 8; software suite developed by Meteotest AG in 2020 (Germany).

Local climate parameters: Temperature, Relative Humidity Index, Solar radiation and Solar irradiance 



Overview:  Residential-building stock characteristics - II

Figure 4: National representativeness of high-, medium- and low- rise residential tower blocks (RTBs) in Cyprus. 
Source: Data extracted from the State Planning Organisation: https://www.devplan.org/index_en.html (Accessed on 21/01/2021)

Classification of high-density social housing estates in Cyprus: Demand on high-, medium- and low- rise residential tower blocks

https://www.devplan.org/index_en.html


Overview: Housing stock

(a) (b)
Figure 5: (a) Proportional percentages of building types constructed in Famagusta between 2015-2019; (b) Number of buildings constructed between 2015-2019 in five major 
cities: Nicosia, Famagusta, Kyrenia, Omorphou and Trikomo.  
Source: Data extracted from the State Planning Organisation: https://www.devplan.org/index_en.html (Accessed on 21/01/2021)  

National representativeness of housing stock

https://www.devplan.org/index_en.html


1. Introduction: Knowledge gap in energy-policy framework and Retrofitting existing housing stock

The main aim of this research is to fill the knowledge gap in the area of an 
evidence-based framework for energy-policy decision-making mechanisms 
related to the integration and implementation of the EPBD regulations at the 
conceptual and national levels. 

To examine the significance of occupancy patterns and habitual 
adaptive household behaviour on home-energy performance by 
conducting feed-forward interviews with social-housing 
occupants.

Figure 6: Step-by-step research impact factor and its contributions to knowledge in developing evidence-based 
energy policy framework, considering households’ adaptive thermal comfort.

Aim and Objectives 

Setting the context: Energy governance in the South-eastern Mediterranean basin



1. Introduction: Contribution to knowledge

Figure 7: The impact of key research areas to the contribution to knowledge.

Key research subjects and Contribution to knowledge 



1. Introduction: Novelty of study and implications for energy policy design

Figure 8: Road map to EU energy policy framework by making a contribution to knowledge.

Impact to EU-27 energy policy framework: Developing an evidence-based retrofitting strategies to assess robust energy-performance evaluation 
and certification schemes in the South-eastern Mediterranean countries



2. Systematic Literature Review: ASHRAE Global Thermal Comfort Database II

(a) (b)

Figure 9: (a) Sample adaptive thermal comfort 
studies by country; (b) TSV configuration of field 
studies by climate type. 
Source: Data extracted from thermal comfort 
visualisation tool; available at https://cbe-
berkeley.shinyapps.io/comfortdatabase (Földváry 
et al., 2018). 

Previously available pilot studies: 

Földváry, V., Bekö, G., Langer, S., Arrhenius, 
K., & Petráš, D. (2017). Effect of energy 
renovation on indoor air quality in multifamily 
residential buildings in Slovakia. Building and 
Environment, 122, 363–372. https://doi.org/
10.1016/j.buildenv.2017.06.009 

Bouden, C., & Ghrab, N. (2005). An adaptive 
thermal comfort model for the Tunisian context: 
A field study results. Energy and Buildings, 
37(9), 952–963. https://doi.org/10.1016/
j.enbuild.2004.12.003

Development of the ASHRAE Global Thermal Comfort Database II: Visualisation and Query builder 

https://doi.org/10.1016/j.buildenv.2017.06.009
https://doi.org/10.1016/j.buildenv.2017.06.009
https://doi.org/10.1016/j.buildenv.2017.06.009
https://doi.org/10.1016/j.enbuild.2004.12.003
https://doi.org/10.1016/j.enbuild.2004.12.003
https://doi.org/10.1016/j.enbuild.2004.12.003


2. Systematic Literature Review: ASHRAE Global Thermal Comfort Database II
Development of the ASHRAE Global Thermal Comfort Database II: Visualisation and Query builder 

Figure 10: (a) Query builder which was developed to demonstrate global research data for the identification of ‘neutral’ adaptive thermal comfort; (b) Donation of field study 
investigation data conducted by the researcher to the ASHRAE Global Thermal Comfort Database II. 
Source: (a) Data extracted from thermal comfort visualisation tool; available at https://cbe-berkeley.shinyapps.io/comfortdatabase (Földváry et al., 2018); (b) Data processed in Query 
builder dashboard; available at https://databaseqc.shinyapps.io/submission/

(a) (b)

https://databaseqc.shinyapps.io/submission/


3. Methodology: Questionnaire survey design and Data acquisition
Research data triangulation method: Stages of development to validate questionnaire survey findings

Figure 11: Development stages of evidence-based energy policy framework.



3. Methodology: Field study investigation to identify ‘neutral’ adaptive thermal comfort
Conduct of the survey and field instruments: Physical measurements and Data acquisition 

Figure 12: The set-up of the field study investigation and data processing.



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
Universal design approach: Contribution to the development of the ASHRAE Global Thermal Comfort Database II

Figure 13: The novel 
methodological workflow 
developed for the 
identification of ‘neutral’ 
adaptive thermal comfort.

Figure 14: In-situ measurements recorded while (a) wall-mounted A/C system was in use in late 
afternoon; (b) single glazed aluminium-framed window was open in late afternoon; (c) double-glazed 
window was open in early morning (participant was interviewed in balcony); (d) internal doors were 
open in early morning (participant was interviewed in balcony, and portable fan was in use during 
survey); (e) windows were open; and (f) inverter A/C system was in use.



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
On-site monitoring of environmental conditions to develop benchmarking criterion

Figure 15: On-site environmental monitoring readings between July 29 and August 29, 2018.



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
Adaptive Thermal Comfort: Households’ socio-demographic characteristics and its impact on adaptive thermal comfort

Figure 16: Selected socio-demographic characteristics of respondents: (a) tenancy status; (b) length of residency; (c) employment status; (d) health condition; (e) energy 
conservation; and (f) energy-saving awareness. 



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
Adaptive Thermal Comfort: Households’ thermal sensation votes versus environmental monitoring parameters - Part 1

(a) (b)

Figure 17: (a) Meta analysis between households’ length of residency and outdoor heat stress; (b) TSV configuration of field studies by environmental monitoring.



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
Adaptive Thermal Comfort: Households’ thermal sensation votes versus environmental monitoring parameters - Part 2

(a) (b)

Figure 18: (a) Configuration of households’ thermal sensation votes; (b) Outdoor heat stress factor by considering time-of-day factor.



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
Adaptive Thermal Comfort: Households’ thermal sensation votes versus environmental monitoring parameters - Part 3 

(a) (b)

Figure 19: (a) Households’ thermal sensation votes by considering operative air temperature; (b) On-site monitored operative air temperature.



4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort
Adaptive Thermal Comfort: Psychological thermal adaptation and Cluster analysis of type of cooling systems  

Figure 20: Scatter-plot distribution of thermal sensation by (a) building typology and (b); climate type; (c) cluster analysis of outdoor air temperature and operative air temperatures (OTs) for 
different types of space conditioning. 
Sources: (a)-(b) Graphs were extracted from an open-access thermal-comfort visualisation tool that utilised the satisfaction metric (i.e., Acceptability [TSV±2]), which is available at https://cbe-
berkeley.shinyapps.io/comfortdatabase/



5. Conclusions: Regression forecasting of neutral adaptive thermal comfort

Figure 21: Research outputs contribute to the ASHRAE Global Thermal Comfort Database II.



6. Outputs: Publications and Contribution to global research databases (Repositories)
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6. Outputs: Publications
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