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Overview

Building envelope

= gquick flashback: to introduce the current situation

= envelope design: curbing energy consumption

lope: _optimizing the use of alternative energies


Presenter
Presentation Notes
This talk is about the buildings envelope. 

To begin I am going to do a quick flash back in order to introduce the current situation

Then I will explain how the envelope must be designed to curb the consumption of energy

After that how the envelope can optimize alternative energies

And finally, I will give some advice to make optimum use of natural resources




Current situation

The low cost of fossil fuels

 has allowed for the quick development of technical equipment
e has led builders to neglect the thermal aspect of the envelope

=1




Current situation

Today poorly insulated, the envelope fails to maintain temperature inside

¢
d




The cost of this economic model

The intensive consumption of hydrocarbons has 3 heavy consequences

» a high environmental cost

—

e a high social cost

e a high human cost

e FF combustion emits greenhouse gasses

e FF are non-renewable resources

e the search for new FF deposits extends the
deterioration of our environment

=

* FF prices have soared

» FF combustion emits carbonic gas

This model is no longer viable.




Buildings are big energy consumers

Agriculture

Sructure de la corsammation dénergle primaire
20 ip)

Charbon ENR1 8t déchets
4%

Electricité primaine
(1
44%

P NS pROVESONES

(1] naschiaire, Inpdraubaue, doben ot phaolovolaiges.

(2): ENRE (taca, débchosts (b ot Soline Bermacie, BagaT, baocaburants, ), ¥ COMQNEL ke pompea & chalsr of
b hchads

Chietd - dost (o et onrigebe o climond, o Frarcs Meblropollairs.

Touvee ! ST



g’'s envelope alone contribute?

— Heating / cooling

|

.t

R

Wy Lighting
e to curb the energy demands required D
to power a building,
§ vl P ——

B o - e, =

Domestic hot water production

Ventilation

© Anna Wagner



The building’s envelope must be designed

—* 1. to be energy efficient

e to avoid unnecessary energy consumption

e to curb the consumption of all types of energies

I1. to optimize the use of alternative energies




. The building’'s envelope must be designed for energy efficiency

5 conditions to design an energy-efficient envelope
in the aim of reducing energy consumption for

Heating / cooling




I. The building’s envelope must be designed for energy efficiency
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. The building’s envelope m

—> enhancing insulation on opad

The function of insulation:
e to reduce thermal exchanges
between interior and exterior

The best insulation:
e air trapped in air bubbles

Elements to be insulated:
e facades
e roofs
e grounds
- e soffits

- S

© Annai'-\l\}_a'gner



I. The building’s envelope must be designed for energy efficiency

SU > OB
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I. The building’s env

—> choo ¥-crl

4

Thermal performance pf '. S
walls depends on: o

© Anna Wagner



. The building’s envelope must be designed for energy efficiency
.

s




. The building’'s envelope must be designed for energy efficiency

—> treating thermal bridges




I. The building’'s envelope must be designed for energy efficiency
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. The building’'s envelope must be designed for energy efficiency

—> achieving airtightness




. The building’'s envelope must be designed for energy efficiency
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. The building’'s envelope must be designed for energy efficiency

some devices conceived
rmal exchanges. |
own is the air lock




. The building’'s envelope must be designed for energy efficiency

Compliance with these 5 conditions helps to limit thermal exchanges, thereby reducing the
heating and cooling consumption of buildings
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. The building’'s envelope must be designed for energy efficiency

The shape of the building will also play an important role in its energy efficiency




I1l. The building’'s envelope must be designed

to optimize renewable resources

The envelope, can, by its form and design,

 optimize the natural renewable resources
» offered by its surroundings

» for the energy needs of buildings Heating / cooling

Lighting

Domestic hot water production

Electricity production

Ventilation




I1l. The building’s envelope can be designed to collect renewable resources

offered by the 4 natural elements

u water, for its cooling characteristics

the sun, heat inputs and light J' ¢ ¢




Il. The building’s envelope must be designed to optimize

thermal properties of earth

In the surface layers, earth is heated by the sun

As of a depth of 2 m: the soil temperature becomes constant:
6° C-10" C (winter — summer)

Soil property can be optimized
- directly, to preheat or cool air

nermal heat pump systems”
oling and producing



Il. The building’s envelope must be designed to optimize

thermal properties of earth

Canadian well. Used during the winter to preheat air

extraction
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Il. The building’s envelope must be designed to optimize

thermal properties of earth

Provencal well. Used in summer to cool air

Summer: soil temperature is lowe T _
than the exterior temperature n\
+25°C

fresh air

extraction

air released

‘\\ l)‘

o KRR
oy IR
2R RS
N S ‘

%
:@g COC
R )




An example'of air intake ducts of a Canadian / Provencal well - =
Freiburg (Germany) gy .

©Anna Wagner



1. The building’s envelope muS&ss

=D side the building
2lg (Austria), Dietrich and Untertrifaller arch




Il. The building’s envelope must be designed to optimize

thermal properties of earth

“Geothermal heat pump systems”

» Singular points
- vector of transmission: water
1eat pump, device which
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imize

thermal properties of earth

1l. The building’s envelope must be designed to opt
N loop system” works
na-water
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Il. The building’s envelope can be designed to optimize

sun resources
optimizing the sun's —»  heat: for heating and domestic hot water prod.

-

The sun:

light: for lighting and electricity production




1. The building’s envelope must be designed D

to optimize solar heat by “passive solar energy”
In the passive solar energy system the envelope must be design to:
* collect

e store
e distribute the sun’s heat

without the aid of technical equipment
for this conversion o
maintain

Use: to preheat air

release

X A,

=

A



Il. The building’'s envelope must be designed

. day to optimize solar heat
Passive solar energy

Solar heat recovery system
(hybrid system)

night protection
| nvelope design: more sophisticated
h-facing envelope is composed of: glazing wall
vall of dark colour slot (open) —

H convective flow '

heat stored

thick and dark wall -

v
v

slot (open)

© Anna Wagner



1. The building’s envelope must be designed

night
Passive solar energy

Envelope design - double skin -

night curtain —[k*

AE
)]

I\‘_.

=)

glazing wall —:{

"h\
)

Operating principle

At night, heat will also be released
slot (closed)

It will then be necessary:

» to close the night curtain

o close the slots

vill continue

thick and dark wall —G-f#-

slot (closed)
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1. The building’s envelope must be designed

Thermal panels: active solar technologie
—> collect heat from the sun o’>

=>» warm the heat transfer liqui | 2

=2 for domestic hot water production

Important points:
e thermal panels : face south
e inclination must be between 30° and

: e}
45 © Anna Wagner




I1l. The building’s envelope must be designed

(@) m N ~r _/QQ ~ ~ o~
[ N N G N ol DLl :'

[he light penetration into the room depends on:
» the orientation

» the location

» the size

f the window in the facade

Performance
South-facing lateral windows

for lighting
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Il. The building’s en

The openings are composed of:
e large main lateral windows
e glazed panels

allowing light to penetrate

© Anna Wagner



11. The building’s envelope must

,5to optimize sun
i#to avoid heat inj

e light emitted by the sun carries
heat inputs

e in summer, south and west-facing
windows require external protection
to stop solar heat.

© Anna Wagner
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I1l. The building’s envelope must be designed .

IN
>
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summer to optimi
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I1l. The building’s envelope must be designed

Building's envelope devices to amplify daylight in interior spaces

The main ones are:
skylights solar tubes

‘

-~ lightshelves
~ skylights

—
lightshelves
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\ghtshelves

Porticullis House



- Maria Magdalen JjKirche, Church, Freiburg (Ge

ster, R. Scheithauer, S. Gross garch,

© Anna Wagner



A » FT]

skylights light specific areas

o-French Center at Tongji University, Shanghai (China)
g Bin, Atelier Z+, arch.




11. The building’s|ehvelope must be designed
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1. The building’s envelope must be designed to optimize

air resources

Air properties are used teventilate naturally
—> to cool in summer
-t® produce electricity
Main characteristics: e its acceleration (Venturi effect)

* its natural convection (temperature difference)




=

I1l. The building’s envelope must be designed for

To optimize air resources for natural ventilation natural ventilation
a facade must be exposed to prevailing winds

3

I
']

AN AN —
R
by ft\. oppasite facade.




I1l. The building’s envelope must be designed for

natural ventilation

To improve the draw
implementation of a thermal or solar chimney

A pipe exposed to the sun’'s heat
| by_heatin the air inside the pipe



Il. The building'’s envel

4

_ S % - dev«c*egtﬁggyrally ventilate
" ! Canadian / Provencat well =

e a ventilation shaft

e towers, solar chimneys

‘\ T 4 ” © Anna Wagner
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1. The building’s envelope mus

the bottom of the ventilation shaft
e located at the ground level
e allows the arrival of fresh air

temperature difference causes: '
the air diffused can rise naturally

[ 4
. generates a convection process

© Anna Wagner



© Anna Wagner
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I1. The building’'sses igned for

natural ventilation

Solar chimneys: metal scales on
Heated by the sun, increase the
> extract stale air and heat

(P
(¢f)

try University, Lanch
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1. The building’s envelope

Two towers shaped like wings
facilitate the acceleration of wind

Shape : increases the efficiency of
wind turbines: benefit from the
Venturi effect, to produce electricity

Other property of Ventury effect:
as air is accelerated it is also cooled

orld Trade Center, Manama (Bahrain) - W AR

s arch. b | R o Firw b;

!.'EHT 3 _—}—
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Il. The building’s envelope must be designed to optimize

water resources

Water is valued |
e for its driving force
» for its capacity -

to evaporate on c

-
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The pool contribytes to cooI the
lobby spate /

As }tfevaporates water \fﬁ)
_«"lowers the tempere fure
e cools air 7 4

Solar Fabrik, Frelbﬂ% (Germany)
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W nwater collected at the top is used to
Wwater the garden =
e fill the pool | '

egetation like water: _

e to cool air in summer ¥ N
e to maintain a constant hygrometry iy \\
level during all seasons. :

T

nstitute for Forestry and Nature Research |n Wagenmgen (Nethexlands)

Behniscl arch
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11, The building’s en

”rfrv|||l|
i | g

to regulate hygrometry -' : T .51"!.

P

©-Anha Wagner



11. The bBlkeling’s envelope must be desig??d 'Iéi_ r

oF

TN -OIE: hygrometry

LB

5. very similar rolei to that of
" T,
cools the public squ-a{rg
entrance of the building

adrid (Spain)
S\
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Advice

To make optimum use of natural resources
1. analyse the site’s potential (select the most efficient resources)
An environmental study of the site should be conducted, including:
. a soil survey (conductivity and the hydrology system)
. a study of solar exposure (the best orientation)
. a wind study, the “wind rose” (detect the prevailing winds)
. a rain study (estimate the amount of retrievable water)

2. If possible, consider several systems to optimize renewable resources
in relation to the building’'s needs

3. Avoid implementing expensive devices if benefits is not conclusive

4. Collect also information about the context (urban, legislative etc)
. in case of natural ventilation: check that air intakes are properly placed
. In case of rainwater retrieving: check that this is compatible with national legislation.

5. Ask for specific studies, such as the heliodon, (detect solar masks)

© Anna Wagner



Tools

Example of heliodon
calculated on the 215t of June (summer solstice), in Paris
from sunrise to sunset




To conclude

» The building's envelope: in relation with the local climate,
e Role of climate today: a major player as it provides alternative energies.
e Retrieval of this energy remains more expensive,
» The building’'s envelope must be energy-efficient in order to avoid
- burning fossil fuels
- wasting this costly energy.
e Actions are of limited use: if we fail to consider the logical design of envelope.

e This conception demands strict rules of use: not to upset the efficient natural mechanism

e Similarly, the maintenance of these buildings: an understanding of the relation between the
building’s envelope and climate,

e SO as not to counteract the building’s logic and therefore its energy performance.

© Anna Wagner
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