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Occupant Behaviour
• subjective survey (questionnaires)

Building shell
•Airtightness
•Blower Door Test
•Case study

Dynamic Thermal Simulation
•Case study
Tool: Energyplus

•Traditional Construction techniques –
Estimation of current thermal behaviour

•Parametric and sensitivity analysis

Results
•Suggestions for improvement of construction 
techniques

Me thodo l ogy
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Kontogeorgaki Kyriotissa
Barbouta

Distribution of questionnaires

Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

 9 questionnaires – an ongoing process 

(aiming for a sample of 30)

 initial findings of the questionnaire 

about user behaviour
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Dwe l l i n g  t ypo l ogy

Building type
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Building age and construction technique (as noted by the users) 
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Building age

stone and brick stone and wood other combination
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Dwe l l i n g  t ypo l ogy
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Samp l e  p r o f i l e
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The sample consists mainly of  female over 60 years old
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The participants have 

already formed a 

behavioural pattern



Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

Respondents’ evaluation of their indoor environmental conditions
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Mean values with standard deviation
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34% openable windows

10% sliding top hung
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W indow  t ypo l ogy  and  o r i en t a t i on
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Oc cupan t  i n t e ra c t i on  w i t h  t he  bu i l d i ng  she l l

U N I V E R S I T Y  O F  T H E S S A L Y  |   S C H O O L  O F  E N G I N E E R I N G   |    D E P A R T M E N T  O F  A R C H I T E C T U R E  

Distribution of 
reasons for window 
opening during
summer.

Distribution of 
reasons for window 
closing during
summer.
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Oc cupan t  i n t e ra c t i on  w i t h  t he  bu i l d i ng  she l l
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Occupan t  i n t e ra c t i on  w i t h  t he  bu i l d i ng  she l l

Frequency of window use

Window alteration frequency with time of use
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Shad i ng  s y s t ems
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Use  o f  s had i ng
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Use of shading 
during summer
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Hea t i ng  s y s t ems
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Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

Coo l i ng  s y s t ems
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Wide use of AC

Use of cooling 
systems per month
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Coo l i ng  s y s t ems
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Use of cooling systems by 
time of day



Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

Fea tu r e s  o f  p l e a san t  dwe l l i n g
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The most important 
(1) feature of a 
pleasant dwelling
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of a pleasant 
dwelling



Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s
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Fea tu r e s  o f  p l e a san t  dwe l l i n g

The third most 
important (3) feature 
of a pleasant 
dwelling

Most important features of 
pleasant dwelling according 
to occupants
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Gene ra l  s a t i s f a c t i on  w i t h  t he  dwe l l i n g
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Traditional houses in Veria Contemporary houses in Greece

Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

Compa r i s on  o f  que s t i onna i r e s  r e su l t s
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On average 
 the majority of the indoor environmental conditions neutral with a slight 

trend towards bad (large standard deviation - small size of the sample) 

 the mean temperature satisfaction vote close to acceptable, but all the 
survey occupants prefer to feel “cooler” during a typical summer day.

 most occupants control window state and shading 2-3 times/day.

 Prevention of overheating is the main reason for window opening, while 
improvement of daylighting levels constitutes the main reason for 
opening the shading.

 Prevention of overheating is the principal reason for closing windows.

 Daily use of summer night ventilation 

 Wide use of AC (56% of the participants own AC units) 

Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

Conc l u s i on s
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 Heating setpoint: 22-25oC

 Cooling setpoint: 19-21oC

Ques t i onna i r e s ’  d e s c r i p t i ve  ana l y s i s

Conc l u s i on s

Demanding expectations
According to the current trend

 Significant interaction of the building 
occupant with the building shell
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Source:A.
Roetzel



A blower-door system includes

 a calibrated fan, 
 a door-panel system, 
 a device to measure fan flow and building 

pressure. 

The fan blows air into or out of the building, 
creating a small pressure difference between 
inside and outside. This pressure difference 
forces air through all holes and penetrations 
in the building enclosure. 

The tighter the building (e.g. fewer holes), 
the less air is needed from the blower door 
fan to create a change in building pressure.

A i r t i gh t ne s s

B l owe r  Doo r  Te s t
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A i r t i gh tne s s

B l owe r  Doo r  Te s t  – ca se  s t udy

 Veria

 Chatzikou house
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 Floor area: 254m2

 Volume: 849m3



A i r t i gh tne s s

Cha t z i kou house

U N I V E R S I T Y  O F  T H E S S A L Y  |   S C H O O L  O F  E N G I N E E R I N G   |    D E P A R T M E N T  O F  A R C H I T E C T U R E  

Ground floor First floor

Drawings:
Papadopoulou Evangelia
Saskalidis Alexis



A i r t i gh tne s s

Cha t z i kou house  i n t e r i o r
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(photos:Kleopatra Theologidou)



A i r t i gh tne s s

B l owe r  Doo r  Te s t  – Cha t z i kou house
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Views from outside (photos: Kleopatra Theologidou)



A i r t i gh tne s s

B l owe r  Doo r  Te s t  – Cha t z i kou house

 Placement of the Blower door panel 
system on the one sheet of the door 
(door width:1.4m)

 Large air losses through cracks 

 EN 13829
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A i r t i gh tne s s

B l owe r  Doo r  Te s t  – Cha t z i kou house

U N I V E R S I T Y  O F  T H E S S A L Y  |   S C H O O L  O F  E N G I N E E R I N G   |    D E P A R T M E N T  O F  A R C H I T E C T U R E  



 Extremely leaky building

 Contemporary diagnostic tools may face difficulties in 
practice in traditional buildings 

A i r t i gh t ne s s

B l owe r  Doo r  Te s t  – Cha t z i kou house
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Nex t  s t ep s
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Occupant Behaviour
• subjective survey (questionnaires)

Building shell
•Airtightness
•Blower Door Test
•Case study

Dynamic Thermal Simulation
•Case study
Tool: Energyplus

•Traditional Construction techniques –
Estimation of current thermal behaviour

•Parametric and sensitivity analysis

Results
•Suggestions for improvement of construction 
techniques



Dynam i c  The rma l  S imu l a t i on
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Mansion House Sarafoglou



Free floating simulation

Dynam i c  The rma l  S imu l a t i on

Tool: Energy+

User behaviour

Blower Door test resultsInfiltration rate

Questionnaires

Internal temperature (PMV)

How thermal mass works

Set up of the base case scenario and 
development of the suggested scenarios
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an indication of the temperature range for a  building with high thermal mass

Dynam i c  The rma l  S imu l a t i on
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