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Methodology
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e subjective survey (questionnaires)
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Questionnaires’ descriptive analysis

= 9 guestionnaires — an ongoing process
(aiming for a sample of 30)
= initial findings of the questionnaire

about user behaviour

B Dimosthenous = Centre
m Kontogeorgaki m Kyriotissa
®m Barbouta

Distribution of questionnaires
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Questionnaires’ descriptive analysis

Dwelling typology

® detached house
® house in contact with other buildings
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Questionnaires’ descriptive analysis

Dwelling typology

m stone and brick ®stone and wood mother combination
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Questionnaires’ descriptive analysis

Sample profile

-
-

B male mfemale m 40-49 years old m® over 60 years old
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The sample consists mainly of female over 60 years old

UNIVERSITY OF THESSALY | SCHOOL OF ENGINEERING | DEPARTMENT OF ARCHITECTURE



Questionnaires’ descriptive analysis

Sample profile

Period of living in the current house

more than 5 years
between 3-5 years
between 1-2 years

less than a year

more than 120
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61-80 hours/week

less than 60
hours/week
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Questionnaires’ descriptive analysis

Respondents’ evaluation of their indoor environmental conditions
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Questionnaires’ descriptive analysis

Window typology and orientation

56% sliding windows
34% openable windows
10% sliding top hung

Window orientation

North-west
West [
South-west
South
South-east
East [
North-east
North
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Questionnaires’ descriptive analysis

Occupant interaction with the building shell

Other. No opening |
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0% 10% 20% 30% 40% 50%

UNIVERSITY OF THESSALY | SCHOOL OF ENGINEERING | DEPARTMENT OF ARCHITECTURE

Protection from external noise




Questionnaires’ descriptive analysis

Occupant interaction with the building shell

Frequency of night ventilation
during summer

daily

1-3 times/week

I
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Questionnaires’ descriptive analysis

Occupant interaction with the building shell

Window alteration frequency with time of use

B |n the morning when | wake up mm\\Vhen | spend many hours at home
At night before sleeping —Total
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Questionnaires’ descriptive analysis

Shading systems
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(tent, blinds)
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Questionnaires’ descriptive analysis

Use of shading

® to keep visual
connection with the external environment

® to increase daylight levels

once per day
Use of shading
during winter

1-3 times/week

<4 times/month

Never
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Questionnaires’ descriptive analysis

Heating systems

Other. Please describe

electric radiators [
hot water radiators "
fireplace, woodstove [
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Questionnaires’ descriptive analysis

Cooling systems

AC I S —

portable fan  EEE S Wide use of AC
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Questionnaires’ descriptive analysis

Cooling systems

|
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Questionnaires’ descriptive analysis

Features of pleasant dwelling

General environment ﬁ
(decoration)

Sufficient room [ The most important
1 (1) feature of a
Low noise levels | pleasant dwelling

Thermal comfort %
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Good daylighting
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Questionnaires’ descriptive analysis

Features of pleasant dwelling

Sufficient room

The third most
important (3) feature
of a pleasant

|
I

Windows dwelling
|

Low noise levels

Thermal comfort
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Most important features of 1. Thermal comfort
pleasant dwelling according esss =

2. Good daylighting
to occupants

3. Sufficient space
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Questionnaires’ descriptive analysis

General satisfaction with the dwelling

very satisfied

W

satisfied

neither satisfied nor
dissatisfied

dissatisfied

very dissatisfied _

0% 10% 20% 30% 40% 50%

UNIVERSITY OF THESSALY | SCHOOL OF ENGINEERING | DEPARTMENT OF ARCHITECTURE



Questionnaires’ descriptive analysis

Comparison of questionnaires results

Temperature satisfaction
(summer)
Temperature sensation vote
(summer)
Temperature

Temperature satisfaetion I

" Temperature sensatio
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Questionnaires’ descriptive analysis

Conclusions

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)
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Questionnaires’ descriptive analysis

Conclusions

» Heating setpoint: 22-25°C

= Cooling setpoint: 19-21°C -

Demanding expectations

= Significant interaction of the building
occupant with the building shell
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Historical development of recommended summer comfort temperatures
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According to the current trend

Source:A.
Roetzel
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Airtightness

Blower Door Test

A Dblower-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.
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Airtightness

Blower Door Test — case study

" \/eria " Floor area: 254m?2

" Chatzikou house " VVolume: 849m3
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Airtightness

Chatzikou house Drawings:

Papadopoulou Evangelia
] Saskalidis Alexis
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Airtightness

Chatzikou house interior _
(photos:Kleopatra Theologidou)
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Airtightness

Blower Door Test — Chatzikou house
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Airtightness

Blower Door Test — Chatzikou house

= EN 13829

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

= Large air losses through cracks
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Airtightness

Blower Door Test — Chatzikou house
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Test Results at 50 Pascals:
ME0: Aidflowefm¥b), e e 334920
[_ns0: Air Changes per Hour (1h) 3944 __
w50: m¥(h*m? Floor Area) 132.01
q50: m¥(h*m? Surface Area) 44 .04

13130.5 cm? Canadian EqQLA @ 10 Pa or 17.27 cm?m? Surface Area
6981.9 cm? LBL ELA@ 4 Pa or 9.18 cm?m? Surface Area

Air Flow Coefficient (Cenv) = 2645.8
Air Leakage Coefficient (CL) = 2634.0
Exponent (n) = 0.650 (Assumed)

Leakage Areas:

Building Leakage Curve:
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Test Standard: EN 13829 Test Mode: Pressurization
Type of Test Method: A Regulation complied with:

Equipment: Model 4 (230V) Minneapolis Blower Door

Inside Temperature: 20°C Volume: 849 m?*
Outside Temperature: 21156 Surface Area: 760 m?
Barometric Pressure: 100091 Pa Floor Area: 254 m?
Wind Class: 2 Light Breeze Uncertainty of

Building Wind Exposure:  Highly Exposed Building ~ Building Dimensions: 3%
Type of Heating: Year of Construction:

Type of Air Conditioning:

Type of Ventilation:

None



Airtightness

Blower Door Test — Chatzikou house

= Extremely leaky building

= Contemporary diagnostic tools may face difficulties in
practice in traditional buildings
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Next steps

4 )
Building shell _\I I/_

= Airtightness
Blower Door Test
e Case study

\

Results

e Suggestions for improvement of construction
techniques
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Dynamic Thermal Simulation

Mansion House Sarafoglou
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Dynamic Thermal Simulation

[+ O

ool: Energy+

Infiltration rate sssnnnssss BlowerDoor test results

\User behaviour/ ssssssssss Questionnaires

Internal temperature (PMV)

Free floating simulation ®=sssssssss
How thermal mass works

[ ]

a

a
Set up of the base case scenario and :
development of the suggested scenarios
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Dynamic Thermal Simulation

Athens

Air Temperature °C —Qutside Dry-Bulb Temperature °C
——Adaptive upper limit °C —Adaptive lower limit °C
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an indication of the temperature range for a building with high thermal mass
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Thank you for your attention



