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Speaking about Comfort
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Speaking about Comfort

WHAT IS A ‘HEALTHY’ HOME?

RESILIENCE

COMFORT

designed in, with ensured, using that monitor that promote that promote

homes able to adapt passive design to indoor conditions healthy sleep balance,
MATERIALS and respond to prevent both andincrease relaxation and wellbeing and

changing occupant overheating and resident respond to relieve stress
and “TE"‘dEEiQ’”ﬁ‘d requirements and excessive aWareness circadian and anxiety
ventilation

future climate change \ heatingcosts rhythms

and good double
glazing to
promote quiet

and tranguil home

is optimised with
gENerous access
to daylight and
surlight and
well-designed
supplementary
electric lighting

o

W LIVING SPACE wiNnpows MY QUIETSPACE \Wl KITCHEN'S Jll LAUNDRY

to local amenities, that provides provides settings that promotg provision to
public transport, stimulating for focusedwork, positive family avoid moisture,
and pedestrian environments for out and natural privacy, thinking, interaction and mould growth
routestothe social engagement ventilation relaxation and encourage and pollutant
Source: wider community andplay opportunities reflection healthy eating i ithi

https://www.worldgbc.org/sites/default/files/16
0705 Healthy Homes UK full report.pdf
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SYSTEMS

are energy efficient
and low-emission
heating, cooling and
ventilation systems
with simple and

user-friendly
controls

) CEEE

is built in: home
environments are
safe and secure

O I

and space provision
to promote
stress-free
functional living

@ fabric/envelope

@ internal layouts/
interior design

@ systems

@ interface with
neighbourhood

@ strategy
overall concept

is enabled: homes not cnly
allow people to be physically
and mentally healthy, but also
provide opportunities to
restore, uplift the spirit, and
make people happy!
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https://www.worldgbc.org/sites/default/files/160705_Healthy_Homes_UK_full_report.pdf

Speaking about Comfort

There is a growing body of evidence from around

the world showing the strong link between better WM“L‘ évF?EF\I,ElND
buildings and increased wellbeing among occupants. :
Saint-Gobain is a worldwide sponsor of campaigns BETTER PLACES BUILDING
driving the dissemination of this evidence, such as FOR PEOPLE COUNCIL
the World Green Building Council’s Better Places
for People campaign.
¢ OUTSIDE VIEWS

Manlal Function
Memory

10-25%

BETTER

Call Hospda!
Processing Stays

12% i
FASTER SHORTER

8.5%

Q.

£ DAYLIGHT SYSTEMS

0 Productivity Increases hy
Workets ad 1 8 /0 .'..Iln ' 230/0
from better lighting

11%
15 40% ®

from better ventilation
INCREASE

m Retail Sales

B INHOMES

Students achieve

9-14%

HIGHER TEST SCORES

wien 20=26%

FASTER

3%

from individual temperature control

Net present value analysis of the operational cost and productivity and
For further Information visit www.worldgbc.org health benefits of LEED certified buildings. Illustration taken from 'Health,

and www.betterplacesforpeople.org Wellbeing & Productivity in Offices’, World Green Building Council, 2014.
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Speaking about Comfort

Comfort is a state of physical ease and wellbeing in a given environment. Within a building, various conditions are required to enable
people to feel comfortable, and to perform their tasks effectively. There are four main considerations that affect people’s senses and
therefore their perception of comfort inside buildings. These are core to the Multi Comfort standard.

Haqr

THERMAL VISUAL ACOUSTIC INDOOR AIR
COMFORT COMFORT COMFORT COMFORT

Breathe
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Thermal Comfort
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Eermal Comfort
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Effects on work performance

The perceived thermal comfort has a direct
effect over the human body performances
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Figure 3. The relationships between air temperature
and performance with superimposed categories of
indoor environment for winter conditions according to
standard EN15251 (2007).
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Figure 2. The relationships between air temperature
and performance with superimposed categories of
indoor environment for summer conditions according
to standard EN15251 (2007).

Source :REHVA Journal — January 2012/ Optimal thermal environment improves performance of office work, Wa

rgocki/Lan/Lian
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Thermal Comfort

Determined by:

« Air temperature

» Surface temperatures
* Humidity

« Absence of draughts

THERMAL
COMFORT

Your Projects
« Keep your ideal indoor temperature all year round using very little energy

* Have walls that are nice to touch or lean on regardless of the weather
outside

+ Have no draughts, even on the floor

Salnt-Gobaln solutions:

+ Glazing to let sun In or block It out

+ Insulation to reduce heat loss or summer heat gains

+ Plasters and plasterboards to Improve Thermal Comfort

* Smart membranes to Improve airtightness and manage molsture
* Renders that Insulate and provide weather defence

e N
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\Eual Comfort
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Visual Comfort

Effects on human well-being and comfort in
case of good level of natural light

e generates higher level of concentration and better short-term
memory recall.

* up to 20% better performances in standardized test (1)1
« faster progress on math tests by 20% (2)
» faster progress on reading tests by 25% (2)

Source :1: CECstudy 1999, 2 : Study San Juan Capistrano, California ]
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Your Projects

\isual Comfort

Determined by:

+ Views of outside space and connected to nature
« Light quality

* Luminosity

» Absence of glare

Your Projects
« Are full of natural light without glare

* Have rich colors, making close-up work easy from even
light distribution

* Bring the outdoors inside, connecting you with nature and improving
your mood

Salnt-Gobaln solutions:

« Transparent products, such as glass, films or architectural membranes,
which allow access to daylight and views through windows, doors and
partitions

« Translucent products that allow daylight whilst preserving privacy

« Opaque Interlor products, such as wall coverings, celling or flooring
products, which can contribute to the distribution of daylight and to
the aesthetics of the space

Architecture Student Contest - warsaw 2022
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&oustic Comfort
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Acoustic Comfort

Social cost of noise in FRANCE
57 Billions EUROl/year

. AL
NO |ISe h as s everal ad verse Figure 2: Synthése des colts sociaux annuels des pollutions sonores en France ?’
I . B Troubles d i Q - =
effects on human like: routles sommed [N = 11
Géne EE)
* high blood pressure, Maladies cardiovasculaires | 5
Tinongorte Perte de valeur immobiiére — fﬁrﬁ%ﬁ
* mental stress, i el g o
e heart attacks, - Troubles de fapprentissage e S
Accidents du travail & surdité i
e hea ring da mages el L Perte de productivité —
Voisinage [ Géne, troubles du sommeil et maladies cardiovasculaires
Milieu scolaire [ Perte de productivité dans la vie professionnelle [—
0 10 20 30 40 50 60
Milliards d'euros
I Calculs reposant sur des paramétres fournis par les | Estimations produites par la présente étude a
recherches existantes titre indicatif

Source: ADEME, Le cout social des polution sonores in France

Source : ADEME, Le cout social des polution sonores in France ]
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Acoustic Comfort

Determined by:

« Noise from outdoors and/or neighbors

Hear

« Sound vibrations through the structure
« Clarity of hearing, speech intelligibility

ACOUSTIC
COMFORT

Your Projects

* Protect you from noise - coming from outside or inside
* Mean you can make noise without disturbing others

« Enjoy an improved level of ambient noise

« Control noise reverberation and increase speech intelligibility making
sound places to work and learn

Sailnt-Gobaln solutlons:

« Provide Ideal room acoustics for any living, learning or working
environment

« Plasterboard linings to reduce airborne nolse

« Insulation solutions to reduce Impact nolse from above and below
« Absorbing acoustic cellings and panels to control room nolse

« Sound Insulating glazing

e
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In_door Air Comfort
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Impact of CO, On Human Decision Making Performance

Indoor Concentrations of CO2 Can
Impair Decision-Making Performance

e Study from scientists at the Berkeley Lab, in
collaboration with researchers at SUNY Upstate
Medical University, found that moderately high
indoor concentrations of CO2 can significantly ;
impair people’s decision-making performance. £ 3% §§ 5 g g

Berkeley Lab researchers found that even moderately elevated levels of indoor carbon
dioxide resulted in lower scores on six of nine scales of human decision-making
performance.

Source : https://scitechdaily.com/indoor-concentrations-of-co2-can-impair-decision-making-performance/

e
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IAQ

Determined by:
* Indoor air quality

» Fresh air supply
« Absence of internal pollutants
» Control of odors

Your Projects

+ Keep outdoor pollution outside

» Have a constant supply of clean, fresh air

* Never feel stuffy nor damp

« Actively break-down impurities in indoor air

Saint-Gobaln solutions:

« Insulation, drylining, membranes and high performance windows
and doors providing superlor alrtightness

+ Low emission solutions to Improve Indoor alr quality

« Products to purify Indoor alr by scavenging certaln (VOCs) Volatlle
Organic Compounds such as formaldehyde

* Low-dust screeds and adheslves Improving user-comfort during
Installation

18 Architecture Student Contest - warsaw 2022
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Speaking about Comfort

ACQUSTIC INDOOR AIR
COMFORT

THERMAL VISUAL
COMFORT COMFORT COMFORT

Poor alr guality
lowers oftice
workers'
pertormance

by
J t.',.::-';' s rmsnce b 1 0 %

in case of overheating

Productivity A ! arly W
increases 'y - 07 :
o b Bi{e )
33
v B

with access
to daylight.

e
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C_omfort Interactions
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Insulation material

| THERMAL
COMFORT

Windows
.. Natural &
Airtightness & reveal/ ,
o ) mechanical
ventilation Glazing -
ventilation
surface

B\reql-ke,

INDOCR AIR
COMFORT

Productivity
increases

with access
to daylight.

Glazing
surface

ACOUSTIC
COMFORT

VEPD
ERIFIED

VISUAL
COMFORT
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C_omfort Interactions

Visual comfort & Thermal comfort

. = 3 litters of

oil/ m2 year

Solar
control

Correct Day Light Autonomy
@ 300Lux
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C_omfort Interactions

Acoustic Comfort & Thermal comfort

Metallic
duct

CLIMAVER®
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Comfort Interactions

IAQ + Acoustic comfort

0GB Pt e 0

23 Architecture Student Contest - warsaw 2022 SAINT-GOBAIN




Comfort Interactions

Four sensory comforts Sustainability Considerations

u er

THERMAL viSUAL ACQUSTIC NODOOR AIR
COMEORT COMFORT COMFORT COMEORT
— EMERGY AND MATERIALS AND HEALTH AND
B el CARBON RESOURCES SAFETY
- ' Towards zero Towards a clrcular Towards nuturing
i carbon aconomy bulldings
Ultimately... Ultimately... Ultimately...

Keep the need for heating, cooling  Close the loop by reducing Remove harmful ingredients

and lighting to the unavoidable
rminirnurm. Fulfil any remaining
enargy needs from renewable
and decarbonized sources. Be
prepared to produce more
aenargy than needed.

waste generation to the absolute
minimurn. Divert residual waste
from lardfill, and where possible

usa it a5 a secondary raw matenial,

while ensurimg all materials have
zero hazardous contant,

and releases in the indoor
environment and contribute

to buildings that are protective
of their cccupants and their
health.

24

Architecture Student Contest - warsaw 2022

e

SAINT-GOBAIN



25

Thermal
Comfort
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'mermal Comfort

Carbon and resources
challenge

Buildings as part of the solution

26
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GLOBAL FOSSIL GLOBAL GREENHOUSE
CARBON EMISSIONS GAS EMISSIONS

Global Fossil Carbon Emissions. Global Greenhouse Gas Emissions s
6000 150 2100 temp:
k4 i a5°c
= T o
5000 é } ” f 8.1°F
g
R g 3.5°C
g s e o 63
(3000 .i §
E S0
2000 ¥ 5 %
1] 3.6°F
00 850 900 950 2000 2000 2025 2050 2075 2100

2.0°C  pamsiors
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d 1970 --@---- 2018

(1) (1,3) (1,7)

BUILDINGS ARE PART OF THE SOLUTION

300/0 of CO2 emissions
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Designing for thermal comfort

“No universal solution”

Solutions vary depending on the local climate...

57 Architecture Student Contest - warsaw 2022 SAINT-GOBAIN



https://www.youtube.com/watch?v=BTdiimklSqo

Designing for thermal comfort

Main Steps

@ INSULTATION reduces heat loss during cold seasons
and heat gain during warm seasons.

@ SOLAR GAIN is influenced
by the building’s insulation
levels, its shape and orientation,

N

the window-to-opaque-wall
surface ratio,

o

the type of glazing, shade or
shading devices...

(® THERMAL INERTIA varies
according to the mass and matenal
of a building. High-inertia envelopes
give more intemal temperatures in

the face of outdoor temperature
change.

ARCHITECTURE

STUDENT

CONTEST

@ AIRTIGHTNESS

and @ VENTILATION enable
the control of air exchanges with the
outside

Y4
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Designing for thermal comfort

A well designed building envelope can
dramatically reduce the need for
mechanical systems required to
provide thermal comfort, so reducing
the environmental impact.

Architecture Student Contest - warsaw 2022
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Designing for thermal comfort

Space heating & cooling

Main ,energy consumer” in (residential) buildings Energy usage in residential buildings

B Hot water
Light

Il Household
appliances

Il Space heating

Il Space cooling

European moderate climate

e
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Designing for thermal comfort

Space heating & cooling

How to balance them

Thermal balance

Quantity of heat
[kWh/(m?a)]

Gains

Energy usage in residential buildings

40 —

35 —

Solar
Bl Hot water 0
Light 25 —|
Il Household
appliances 20
Il Space heating 15 |

Il Space cooling

10 —

Wall & roof

5 —

European moderate climate

e
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Designing for thermal comfort

From active heating to preserving energy while coffee is still hot

57.5 °C

Photo: CRIR Photo: CRIR

16.0

Low tech — low maintenance A well insulated house is not visible
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Designing for thermal comfort

From active heating to preserving energy

e N
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Designing for thermal comfort

Cr | ter | a @ INSULTATION reduces heat loss during cold seasons
and heat gain during warm seasons.
e U value for roof < 0,15 W/m2K
* U value for external wall < 0,20 W/m2K
e U value for floors on the ground < 0,30 W/m2K
(3
* U value for windows < 0,90 W/m2K |

Temperature °C Isothermal image

Temperature °C Isothermal image
i
M
u
o

®
5

5
3
2
'
o
'
2
3
.
.
r
M
H
n
o -10
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Designing for thermal comfort

Roof

A. Roof (structure from the inside out)

ARCHITECTURE

STUDENT

CONTEST

P-value? = -0.03 W/(mK); f-value? = 0.952; minimal surface temperature 9si = 18.79 °C; at 20°C indoors and -5°C outdoors.
") The y-value describes the additional heat loss of a construction caused by thermal bridges. The values indicated above are based on the building's external

dimensions. The psi values have been calculated in keeping with EN 1SO 10211, based on the boundary conditions laid down in Supplement 2 of DIN 4108.

CD mponent Iayer d in m A in WI(mK) R in mzK,’W 2) The f-value is 2 dimensionless temperature factor. It is a measure for the minimal surface temperature of a construction when the outdoor and indoor
1 Gypsum plasterboard 2_|ayered 0 02 50 0 250 0 100 temperatures have been predefined. It describes the risk of condensation and mould formation.
2. Glass wool under rafter insulation 0.0500 0.035 1.438 I . . . rﬂ}é Roof covering
3. Climatic membrane Vario KM Duplex - - - Wﬂmmwmﬂ, AT AT T TR AT TR ol Roof boarding
4. Glass wool clamping felt 0.260 0.035 7.428 —_—— ,ﬁ% Counterlathing
5. Roof boarding 0.024 0.130 0.185 "‘__h\‘ Pre-covering on boarding
6. Underlay, diffusible - - - L
7. Roofing, ventilated - - - ~|7 Rafter (26/6)
| 1 1 ]
Total sum of thermal resistances 9.151 - S
Th | surf. ist 0.140 Airtight layer climatic membrane
ermal surrace resistances 2 L Vario KM Duplex
U-value without wooden parts U=0.11W/(mK)
U-value with wooden parts U = 0.13 W/(m'K) : |~ Installation layer with thermal insulation

35
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Designing for thermal comfort

Roof: Sound reduction Index Rw = 52 dB
Fire-resistance rating acc. to EN 13501-2, REI 60
Outerwall:  Sound reduction Index Rw = 56 dB Climatic Membrane Vario KM Duplex

Fire-resistance rating acc. to EN 13501-2, REI 90

Wall

B. Outer wall (structure from the inside out)

Component layer dinm X in W/(mK) R in mK/W

1. Interior plaster 0.015 0.700 0.021 )

2. Sand-lime wall 1600 0.175 0.790 0.221 ¢

3. Mineral wool plaster baseboard 0.280 0.035 8.000 '

4. Exterior plaster 0.025 1.000 0.025 \.\
Total sum of thermal resistances 8.267

Thermal surface resistances 0.170

U-value of the construction U = 0.120 W/(m?K)

i W-value: -0.03 W/(mK)
f-value: 0.944

&
s
77

e
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Designing for thermal comfort

Criteria

Annual energy demand for heating < 15 kWh/m2 Energy demand

Final energy demand

400 —
350 —
300 —
250 —
200 —
150 —|
100 —

50 —

. Household electricity
Ventilator electricity
[l Hot water

. Space heating

in kWh per m? useful living space and year

Housing stock Insufficient Low-energy
Completely insufficient  thermal insulation house
thermal insulation

Target

oW
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Designing for thermal comfort

Criteria
Annual energy demand for heating < 15 kWh/m2

38

Architecture Student

ARCHITECTURE

STUDENT

CONTEST

Heaﬂngde ; kWh/m?a kWh/m?a kWh/m?a kWh/m?a
:‘m a':’f:my . 300-250 150-100 50-40 =15
BUILDING STANDARD Completely insufficient Insufficient Low-energy houses Very low energy houses

thermal insulation
Structurally questionable,
cost of heating no longer
economical (typical of rural
buildings, non-modernized
old buildings).

thermal insulation
Thermal renovation is
clearly worth the trouble
(typical of residential
houses built in the 50s to
70s of the last century).

BUILDING ELEMENT

Typical U-values and insulation thicknesses

External walls 1.30 W/(m’K) 0.40 W/(m’K) 0.20 W/(m’K) 0.13 W/(m’K)
(massive wall of 25 cm)
Insulation thickness 0cm 6.cm 16 cm approx. 30 cm
Roof 0.90 W/(m’K) 0.22 W/(m’K) 0.15 W/(m’K) 0.10 W/(m’K)
Insulation thickness 4cm 22 cm 30 cm 40 cm
Floors to ground 1.0 W/(m’K) 0.40 W/(m?’K) 0.25 W/(m’K) 0.15 W/(m’K)
Insulation thickness 0cm 6cm 10 cm 26 cm
Windows 5.10 W/(m’K) 2.80 W/(m’K) 1.10 W/(m’K) 0.80 W/(m’K)
Single glazing Double glazing, insulation| Double glazing, thermal | Triple glazing, thermal insu-
glass (air-filled) insulation glazing lation glass, special frame
Ventilation Leaky joints Open the windows Exhaust air unit Comfort ventilation

CO, emission

Energy consumption in
liters heating oil per m?
living space and year

with heat recovery

30 ki

10 kg/ma

2 kg/m?a




Designing for thermal comfort

Avoid or minimize thermal bridges

foundation slabs

basement ceilings

upper edges of walls (roof area)

wall penetrations between heated and unheated areas
balconies, landings and other cantilevered elements
windows and roller shutter boxes

rafters and support posts

stairs

Heated
groundfloo

nheate
loft
Heated first
floor
| rJ— 0777, A
L'J Unheated
r‘J‘f'; garage

S I
/ % cellar /
o |
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Designing for thermal comfort

Avoid or minimize thermal bridges

With a single-leaf external wall and a cellar floor ~ With an external cavity wall and a cellar floor or
or sole plate insulated on its upper or under side  sole plate insulated both on its upper and under side
Heated Heated
living space living space
A
= )’;'ﬁ:} = f-value
- RN
llllllll _: 7
" Cellar
or
ground
Insufficient if support of ceiling  Good if both supports have Insufficient if support of ceiling ~ Good if both supports have been T i
on cellar outer wall resp. strip been produced from a material on cellar outer wall resp. strip produced from a material with ’
footing and the support of warm  with lambda < approx. 0.12 footing and the support of warm  lambda < approx. 0.12 W/mK.
internal wall ground floor has W/mK. internal wall ground floor has
been installed without thermal been installed without thermal rme =
separation using a material with separation using a material with
lambda > approx. 0.12 W/mK. lambda > approx. 0.12 W/mK.

e
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Designing for thermal comfort

Building shape and orientation

QV@ Complicated designs e
v increase the energy demand Gl
ﬁ”ﬁ - - compared to plain, compact g
building styles. ;

. Windows facing north
Shading Exposed locations result in increase the building's
prevents solar gains. heat losses caused by wind. energy demand.

a1 Architecture Student Contest - warsaw 2022 SAINT-GOBAIN




Designing for thermal comfort

Building shape and orientation

minimize envelope area

aspect ratio should be small

Variant 1 AV £0,7 m¥m?

Foot print: 200mp
Envelope surface:580m2

Variant 2
Foot print: 200mp

Envelope surface:440m2 ‘
trust on a good neighbourhood!

Grafik: Goretzk

2

Passive House Seminar, Saint-Gobain, Paris 2010

e
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Designing for thermal comfort

Airtightness

ISOVER Vario® Blower Door Test
https://www.youtube.com/watch?v=hVSEWgFOx60
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https://www.youtube.com/watch?v=hVSEWgFOx6o

Designing for thermal comfort

Airtightness

25

N
o

-—
an

-
o

Heat loss [kWh/(m?a)]

L&

0 0,5 1 1,5 2 2,5 3 3,5 4
Airtightness nsq [1/h]

e
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Designing for thermal comfort

Airtightness
One example says more than 1000 words. Survey of frequent structural defects.

An important security factor is the Carefully tape overlapping areas.
quality of the bond. An airtight

bond between two strips of a seal-

ing membrane cannot be produced
by riveting. The seam area must
therefore be sealed with a suitable
adhesive tape.

The lack of airtightness
between ceiling and wall
results in clearly visible

Source: Niedrig Energie Institut
heat losses.

(Low-Energy Institute), Germany

e
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Designing for thermal comfort

Airtightness

e
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Designing for thermal comfort

Controlled ventilation ...
is going hand-in-hand with air tightness

Fresh supply air rExhaustair

bedroom bathroom

—j Exit air

= ‘\ \ Outside air

Exhaustair
kitchen

Fresh supply air
living room

Outside air
filter

Fresh supply air
heat register Air/air
heat exchanger

L poy
[ |
]

( Earth heat exchanger

(also as brine circuit or direct evaporator)

o B
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Designing for thermal comfort

Thermal insulation

Airtightness

Good windows and doors

Solar gain + internal gain

Ventilation system with heat recovery

a s~ e
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Designing for thermal comfort
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Filter by

New build

WARSAW, POLAND
POLAND
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Country

About the contest

Type of project

Edition 2022

Last editions Projects Inspirational gallery

Type of building

Poland

-Any-

- Any - v
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New build

STAWIGUDA,POLAND
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New build

GDANSK, POLAND
POLAND
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Designing for thermal comfort

THANK YOU

e
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