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Overview:
Research context: Case study location and Archetype housing sto
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Figure 1: (a) Cyprus geographic position and (b) geological characteristics; (¢) Northern Cyprus; (d) Famagusta vulnerable neighbourhood, (e) 3D model of medium-rise RTBs
and (f) residential area urban tissue: (g) base-case morphology characteristics.
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South-eastern Mediterranean climate
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Figure 2: (a) The map of Kdppen-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)
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Overview:  Climate characteristics of Cyprus

Local climate parameters: Temperature, Relative Humidity Index, Solar radiation and Solar irradiance
Date: Fri 01/Jan to Thu 30/Dec

100

Date: Fri 01/Jan to Thu 30/Dec 95
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Relative humidity (%)
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® Dry-bulb temperature: (LarnacaWYEC.fwt)  ® Wet-bulb temperature: (LarnacaWYEC .fwt) ( a) ® External relative humidity: (LarnacaWYEC.fwt) (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. (¢)-(d) Meteonorm version 8; software suite developed by Meteotest AG in 2020 (Germany).
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Overview: Residential-building stock characteristics - 11

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

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
A - Construction period 1950-1974 1980-1997 1997-2002 2002-2004 2005 - Today
B - Urban context
Free standing Free standing Free standing Detached Free standing
C - Roof potential P PR P ¢ o P
Flat roof Flat roof Flat roof Sloped / Flat roof Flat roof
D - Fagade potential
High-rise 4 or 5 floors 4 or 5 floors 1 or 5 floors High-rise
E - Architectural qualit . .
q y Dilapidated Poor in quality Poor in quality Vacant Poor in quality

Level of protection

Categories of residential

buildings
Urban tissue Shoreline Urban/Suburban agglg::;tion Suburban Urban (city centres)
Tyool High-rise Social housing Medium-rise Mass scale High-rise
ypology Residential Tower ~ Middle-income Middle-income Housig ostates  REsidential Tower
Block Apartments Apartments g Block
Urban block
configuration

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)
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Overview: Housing stock

National representativeness of housing stock
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® Commercial Type B @ Office @ Others Number of construction projects in five major cities
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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)
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I. Introduction: Knowledge gap 1n energy-policy framework and Retrofitting existing housing stock

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

Step 1: Development of a vision-based energy policy design model for EU 27 countries
Framework Model development Model evaluation
(Socio-technical-systems) (Secondary data) (Primary data)

il m O - M = Aim and Objectives
Households’ socio . 7 |l“ “ M I ﬂ / \

R e e The main aim of this research is to fill the knowledge gap in the area of an

! ’ JI evidence-based framework for energy-policy decision-making mechanisms
o T —d el % related to the integration and implementation of the EPBD regulations at the

Househoﬁgergybms —_;_ ' Conceptual and national levelS.

Energy use dat:
Step 2: Implementation of households’ socio demographic characteristics through feed-fol d interviews

—— S o To examine the significance of occupancy patterns and habitual

(Universal design approach) (Energy policy design)

% adaptive household behaviour on home-energy performance by

Sl | conducting feed-forward interviews with social-housing
Ezgs;i:{?;obal thermal Comfort § ‘f : - ., T i' | \ } OCCup ants .

(2) EU Horizon 2030 research project

v
(3) Sustainable development goals (SDG)
call #7

Step 3: Bridging energy performance gap. of a social housing stock in South-eastern Mediterranean Europe

Figure 6: Step-by-step research impact factor and its contributions to knowledge in developing evidence-based
oo e ey Eneray poly energy policy framework, considering households’ adaptive thermal comfort.
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Key research subjects and Contribution to knowledge
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ion: Contribution to knowledge

(Contribution 1)

Energy pollcy

EU energy governance by integrating EPCs into building-energy-
performance development of social-housing stock.

(Contribution 2)

Donation of the neutral adaptive thermal comfort identified by a thermal-comfort
survey of the Cypriot context to the American Society of Heating, Refrigerating
and Air-Conditioning Engineers (ASHRAE) Global Thermal Comfort Database I

Donation of the neutral adaptive thermal comfort identified for the Cyprus
climate to the EU Smart Controls and Thermal Comfort (SCAT) online database

(Contribution 3)

Dissemination of the optimum thermal-comfort level thresholds that were
developed as a result of a field investigation in the south-eastern
Mediterranean climate and can be applied to the European Norm EN 15251
standards - which are related to indoor environmental parameters

ASHRAE >

(Contribution 4)

Integration of the archetype housing stock into the EU’s Horizon 2030
TABULA/EPISCOPE national database

mmmmm

Building energy simulation

(Contribution 5)

Development of energy-calibration methods for archetype housing stock and
analytical BEM with integrated human-based data from the questionnaire
survey to demonstrate a policy design tool to the applied sciences field in
energy use

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

Energy governance in Europe and
Policy design

Archetype selection criteria

o South-eastern Mediterranean climate
of Cyprus where the weather is
subtropical (Csa) and partly semi-
arid (Bsh)

o Post-war social housing stock was
selected as archetype buildings in
four different climatic zones.

< Four climatic zones:
Zone 1 - semi-mountainous
Zone 2 - coastal

Zone 3 - mountainous
Zone 4 - inland

Households’ socio-demographic
characteristics

~
J

Residential tower blocks (RTBs)

To improve the current methods of
design by including human behaviour

To understand the occupants’ real life
experiences with energy use

To investigate the significant impact
of the buildings’ thermal properties
on occupants’ thermal comfort

To develop appropriately tailored
approaches for energy policy design

Energy performance and
Occupants’ thermal comfort

f Scatter plot—1 \

set
— Set2

15 20 25 30 35
Indoor air temperature (°C)

Thermal comfort

Energy forecasting

Highlighting the importance of indoor
air temperature and identification of
thermal comfort levels.

A base case model developed to
inform policy making decisions in
energy use.

In-vivo data collected to improve
occupants’ health and well-being.

Energy forecasting plans could be
methodologically planned and put
into action.

\ RN : AN , N
Figure 8: Road map to EU energy policy framework by making a contribution to knowledge.
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2. Systematic Literature Review: ASHRAE Global Thermal Comfort Database 11

Development of the ASHRAE Global Thermal Comfort Database I1: Visualisation and Query builder

Figure 9: (a) Sample adaptive thermal comfort
Bar chart for filtered samples statistics Bar chart for filtered samples statistics 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 (Foldvary
et al.,2018).

Tropical wet savanna

Humid subtropical

Gsummer Mediterranean

Hot semi-arid

Previously available pilot studies:

- Foldvary, V., Beko, G., Langer, S., Arrhenius,
K., & Petra§, 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

Hot desert

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

Cold semi-arid

0 250 500 750 1000 1250 0 500 1000 1501
Sample count
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ASHRAE Global Thermal Comfort Database 11

ASHRAE Global Thermal Comfort Database Il Visualization Satiskaction Adaptive model Scatter Abo
Select the parameter for b .0 Database Entry Quality Check N
Metr
Cou
Imperia cts' Informa ctive Comfort Data Moasurermerts
Probit plot for percentage dissatisfied Bar chart for fiered samples statistics Boxplot for fillered samples statistics . .
T - Submission Formatting
UK l - Please ensure all formatting is correct before continuing with quality check.
= Choose CSV Fil
o] boxplot! x-axis
g I Op.Temp 4 Browse. Submitted Data
3 1 Operative temps C)
g - Display
8 s - - Head
- g Al
. | boxplot2
— i Ter o download template csv fil for submission, please download below:
o 10 20 40 & Template C
: s Indoor Air temperature (°C} ifth und, (e, G or % etc), please save
asv o done in Excel by going to File —>
Sa

Acceptabilty

a b
Figure 10: (a) Query builder which was developed to demonstrate global re(sea)rch data for the identification of ‘neutral’ adaptive thermal comfort; (b) Donation of field s(cud)y
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 (Foldvary et al., 2018); (b) Data processed in Query
builder dashboard; available at https://databaseqc.shinyapps.io/submission/
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3. Methodology: Questionnaire survey design and Data acquisition
Research data triangulation method: Stages of development to validate questionnaire survey findings

Verify the classification of Classify occupant behaviour modes
behaviour modes based on a hierarchy of behaviour P
B Sl il sl iy > modes and previous literature :

(Step 1) -

............................................................................

Identify distribution of different modes Obtain behaviour patterns
via questionnaire survey via field study investigation
(Data collection) (Data collection)

Considering climatic and Evaluate performance of each . e
geographical contexts occupant behaviour mode Verify the classification of
via development of energy forecasting . e.g. energy consumption, thermal | behaviourmodes | :
scenarios sensation via building energy
(Step 2) e o simulation
: (Step 3)
Validate the model with '

household energy bills and
questionnaire survey
results

Estimate energy conservation
potential via behaviour change

(Step 4)

Figure 11: Development stages of evidence-based energy policy framework.
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ts: Physical measurements and Data acquisition

&

Data collection and Statistical analysis
Energy consumption, environmental parameters, buildings’ thermal properties

Data integration

v

Data preprocessing

Clustering-based Outlier Detection

Data cleaning

k-Means clustering

Y

Characteristics analysis

Data analysis

Impact factors

Household socio-demographics
Age, gender, occupation, income etc.

Annual characteristics
Energy consumption distribution

Seasonal characteristics
Cooling/Heating/Transition seasons

Statistical
methods

Covariance
analysis

» Development of socio-technical-systems

» Development of evidence-based energy

» Forecasting of neutral adaptive thermal

» Forecasting of energy use

approach

policy design

comfort thresholds

Energy performance certificates

® Energy Performance Buildings
Directives (EPBD)

® Horizon 2030

® Green Tariffs

® ASHRAE Global Thermal
Comfort Database Il

® European SCAT database

® EN 15251 benchmark criteria

REHVA

Federation of European Heating,
Ventilation and Air Conditioning Associations

3

Data recordings and
processing
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4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort

Universal design approach: Contribution to the de

Figure 13: The novel

methodological workflow

developed for the

identification of ‘neutral’
adaptive thermal comfort.

o

D

Data
preprocessing

Clustering and
feature analysis

Development of
energy policy
design with
considering in-
vivo experience
of occupants’
thermal comfort

characteristics

Socio-demographic H
characteristics

* Development of statistical data sets
for mixed-method design approach

o Integrating subject respondents’
votes on thermal comfort assessment

* Settings of Pearson’s correlations
parameters

* Running energy forecasting analysis
and de ping hierarchy tree for

D

e; ’ b nlﬂhmnhl P T IIIIHMJI

of evid based policy
framework gathered from the
questionnaire survey

Development of adaptive thermal
comfort models

policy making decisions

¥

)\
-
| In-vivo field study investigation

o Cluster method: K-means

» Evaluation metric of clustering:
combined age of group difference
and tenure type

* Temporal distribution and
heterogeneous features

» Tests of associations between age of
group difference, tenure type, length
of residency, energy conservation
and energy efficiency awareness

ASHRAE Global Thermal
Comfort Database Il

* Compare with ASHRAE standard
reference profile

o Difference of households’ socio-
demographic characteristics on
thermal comfort

* Comparison of other pilot thermal
comfort studies with the data
gathered through a thermal comfort
survey

» Regression forecasting of ‘neutral’
adaptive thermal comfort

5
TVVL TUDelft TU/esx: 3

REHVA

Federation of European Heating,
Ventilation and Air Conditioning Associations

South-eastb ) North-wet
(b) (c)

North-east
(e) (f)

South-west

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; (¢) 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.
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4. Results and Discussions: Regression forecasting of neutral adaptive thermal comfort

On-site monitoring of environmental conditions to develop benchmarking criterion

out Humidity - %

o
S

a
£
@
=
o
3
9

B ousside temperature B Dew point temperature ] Highest temperature

- Heat stress index - Lowest temperature - Relative humidity

Figure 15: On-site environmental monitoring readings between July 29 and August 29, 2018.
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Adaptive Thermal Comfort: Households’ socio-demographic characteristics and its impact on adaptive thermal comfort

Relationship Map

A little
No Some

Owner-occupied othing

Rented

A/C split units only

Other (Oil, Wood, and portable r: Gas heater types

Halgoen heater types

()

Relationship Map

No
Yes A little

Pupil_stud,

Works_at_home

rk_outside_the_home

% B

A/C split units only

Retired

Household_activi (! , and portable radiator)

Unemploye
Halgoen heater types

(©)

Figure 16: Selected socio-demographic characteristics of respondents: (a) tenancy status; (b) length of residency; (¢) employment status; (d) health condition; (e) energy

conservation: and (f) energy-saving awareness.

Variable
@Energy efficiency awareness
(recoded)

@Energy conservation (recoded)
eeeeee

Category
Count
O1o0 Co) b
Oso -0

O 60
Relationship
Count
1 e—14
—_2 —15
-3 —17
—4 w8
-5 —-—23
-_—17 —25
-8 —27

Variable
Energy efficiency awareness
O ecoded)
@Energy conservation (recoded)
@ Occupation
@Type of heating system (4 groups)

Category
Count

Qo 9%
Oso -0
QO 60
Relationship

Count
-1 -13
—2 —14
-3 —15
—4 — 16
-5 —17
—5 —1 0
—7 —-—25
—38 —7
—9 3
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Other (Oil, Wood, and portable radiator)

(@)

Variable

recol
@ Energy conservation (recoded)
@ Length of residency (3 groups)
@Type of heating system (4 groug,

Category

Count
O 40
Quw 9%
Oso 0
O 60
Relationship
Count
-—1 —12
—_2 —13
-3 — 14
—31  e]5
_—5 — 19
— —25
—17 —-—27
— —38

Variable
@Energy efficiency awareness
(recoded)
@Energy conservation (recoded)
@Health condition
@Type of heating system (4 groups)

Category
Count
O 40
Qo Q 20
Oso 0
O 60
Relationship
ount
—1 =13
—2 =14
—3 =I5
-4 — 18
—5 eI
—6 21
—7 -2
—8 w25
—9 27

Ventilation and Air Conditioning Associations
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Adaptive Thermal Comfort: Households’ thermal sensation votes versus environmental monitoring parameters - Part 1

Bubble Plot
Moderator: Outdoor heat stress index ("C)

—_ 4
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o
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i Slightly cool
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32 34 36 38 40 42
Outdoor heat stress index (°C)
Model: Random-effects model

Weights: Random-effects

Confidence Intervals: Estimated based on t-distribution

@ Primary studies

Meta-regression prediction

line
95% confidence intervals

(a)

Outdoor DEW (*C)

Mode 0
Mean 22.824
Std. Dew. 2.215
n 100
% 100.0

Predicted 22.849

__Jdhi

Indoor DEW (*C)
Improvement=1.446

<= 20.150 = 20.150
Mode 1 Mode 2
Mean 20.609 Mean 23.486
Std. Dev. 3.041 Std. Dev. 1.337
n 23 n 77
% 23.0 - 77.0

Predicted 20.629 Predicted 23.500

L R Illl .Illl

(b)

Figure 17: (a) Meta analysis between households’ length of residency and outdoor heat stress; (b) TSV configuration of field studies by environmental monitoring.
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4. Results an?f 1Blscussmns:aliegressmn forecasting of neutral adaptive thermal comfort

Adaptive Thermal Comfort: Households’ thermal sensation votes versus environmental monitoring parameters - Part 2

50

40 4250

95
(e}
7
62
o
40.00
14
37.50
35.00 i ‘ -

100
o

30

Percent
Outdoor heat stress index (°C)
o]

32.50

10.00 11.00 1200 13.00 14.00 1500 16.00 17.00 1800 19.00 2000 21.00

Thermal sensation in living room ( a) Time-of-day (b)
Error Bars: 95% Cl

Figure 18: (a) Configuration of households’ thermal sensation votes; (b) Outdoor heat stress factor by considering time-of-day factor.
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Adaptive Thermal Comfort: Households’ thermal sensation votes versus environmental monitoring parameters - Part 3
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Figure 19: (a) Households’ thermal sensation votes by considering operative air temperature; (b) On-site monitored operative air temperature.
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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
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° W 4.00 Thermal Comfort Benchmarking criterion to the ASHRAE Global Thermal Comfort Database 11
3 625
g 30 Il 9.00 ® 80% of the study respondents were slightly comfortable in a
g temperature ranging from 28,5 °C to 31,5 °C.
2 Satisfaction
T 207  100% ® A moderate correlation was found between the occupants’ thermal
§ 80% ASH RAE sensation and the indoor air temperature (r = 0,215, p < 0,05).
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~ 104 . ® A negative moderate correlation was found between the occupants’
N =436 0% thermal sensation and the outdoor air temperature (r = -0,325, p <
20 0 20 40 0.01).
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Figure 20: Scatter-plot distribution of thermal sensation by (a) building typology and (b); climate type; (¢) 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/
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Energy policy - 1 Developing an evidence-based energy-policy framework to assess robust energy-
performance evaluation and certification schemes in the South-eastern Mediterranean i )
Relonsip ap countries (Contribution 1)
- ® Socio-technical associations between building energy use and occupants’ thermal
e aB] f% '''' " comfort were examined.
\gfg":{é""&;ii —— .| ® Age bands were significantly related to the health conditions, and this relationship |- >
\"‘I'o“é".‘m)// - was strong (4* = 73,739, p < 0,001, Cramer’s ¥ = 0,496). L Y
. "‘\y,;}@f,}‘:‘@"/ s ® Household occupations were also significantly associated with age with a Commisson
8 moderate-strong relationship (y* = 44,810, p < 0,001, Cramer’s V' = 0,399).
Energy policy - I1 Significance of occupancy patterns and habitual household adaptive behaviour on
home-energy performance of post-war social-housing estate in the South-eastern
Mediterranean climate (Contribution 2)

® Human-based inclusive approach for residential buildings was developed.

® Weekday cooling consumption patterns were significantly and strongly related to
weekend heating consumption patterns on weekend (y* = 54,590, p < 0,001, |- >
Cramer’s V' =0,522). @pscss

® Energy-efficiency measures are recommended at the local and nationwide levels.

Regression forecasting of ‘neutral’ adaptive thermal: A field study investigation in the i .
South-eastern Mediterranean climate of Cyprus (Contribution 3)

® A novel framework combining assessment methodology with existing benchmark
criterion of thermal comfort was developed.

i ®
— | o ) . . . T, N
I IIIII » ® A moderate-strong relationship between orientation and reasons for thermal P ASH RAE
}

e MR discomfort (y* = 49,327, p < 0,001, Cramer’s V' = 0,405) was found.
® The ‘neutral’ temperature was 28.5 °C, and the upper limit of the comfort range in
warm indoor air temperature conditions was 31.5 °C.

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

Check for

Regression forecasting of ‘neutral’ adaptive thermal comfort: A field study %

investigation in the south-eastern Mediterranean climate of Cyprus Dear Hasim,
. This letter confirms the donation of a field measurement dataset to the American Society of Heating,

B. Ozarisoy a N H. Altan b Refrigerating and Air-Conditioning Engineers (ASHRAE) Global Thermal Comfort Database II. This is an
important outcome of the methodological framework developed to contribute to the adaptive thermal

2 Graduate School, School of Architecture, Computing & Engineering, University of East London (UEL), London, E16 2RD, United Kingdom comfort studies as part of the PhD study undertaken by Mr. Bertug Ozarisoy at the Graduate School,

® Department of Architecture, Faculty of Design, Arkin University of Creative Arts and Design (ARUCAD), Kyrenia, 99300, Cyprus School of Architecture, Computing & Engineering (ACE), University of East London (UEL), London, United
Kingdom.
I received the associated dataset from the PhD thesis entitled ‘Assessing the Domestic Energy Use and

ARTICLE INFO ABSTRACT Thermal Comfort of Occupants in a Post-war Social Housing Development Estate in Famagusta, Northern
Cyprus’ on 10th May 2021. The dataset has been processed via the project web tool for quality assurance

Keywords: Numerous field studies have found that occupants’ thermal comfort varies with local climate conditions. before being published in the open access ASHRAE Global Thermal Comfort Database II. The database is

Adaptive thermal comfort However, there is no generally recommended acceptable comfort range for multifamily residential buildings, nor the result of a project led by an international team of experts to collate field measurements of thermal

Environmental monitoring are there specific adaptive thermal comfort prediction methods, particularly in South-eastern Mediterranean comfort for public use.

Field studies
Questionnaire survey
Regression forecasting
Social housing

countries. We investigated an in-vivo experience of social householders’ thermal sensation votes to predict in-
dividual aspects of adaptive thermal comfort and influences on its validity in purpose built residential tower
blocks of a post-war social housing estate in Famagusta, Cyprus. We conducted field studies, which included on-
site questionnaire surveys, environmental monitoring and in-situ physical measurements, on 36 base-case
representative archetype buildings over 288 flats where the weather is subtropical (Csa) and partly semi-arid
(Bsh). 118 flats were successfully recruited. A moderate correlation was found between the occupants’ ther-
mal sensation and the indoor air temperature (r = 0.215, p < 0.05), while a negative moderate correlation was { ?é/
/

The dataset of this PhD thesis is a valuable contribution to the ASHRAE Global Thermal Comfort Database
II. The field study in the South-eastern Mediterranean climate of Cyprus is a unique context and a
noteworthy addition to this public resource.

Sincerely,

found with the outdoor air temperature (r = —0.325, p < 0.01). The occupants’ thermal sensation vote indicated
that the ‘neutral’ temperature was 28.5 °C, and the upper limit of the comfort range in warm indoor air tem-

perature conditions was 31.5 °C. This suggests that, in hot and dry climates in which thermally uncomfortable Thomas Parkinson, PhD

indoor environments occur, particularly in summer, occupants appear to tolerate a warmer condition than at Assistant Professional Researcher

other high and medium altitudes. The outcome of this study contributes to the development of the ASHRAE Center for the Built Environment, College of Environmental Design

Global Thermal Comfort Database II where there is not any data available for the Cypriot context. (a) University of California, Berkeley (b)

tom.parkinson@berkeley.edu
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Contact & Networking opportunities

For further discussions and possible networking opportunities
Please do not hesitate to contact with us

Dr. Bertug Ozarisoy & Prof. Dr. Hasim Altan
ozarisoyb@gmail.com & hasimaltan@gmail.com

Special Thanks to
Prof. Verity Brown
Pro-vice chancellor Impact & Innovation
University of East London
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