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Costruire  edifict ad Energia Zero

La prima casa Off -grid nel deserto di Dubali prof. Giuseppe Franchini
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Red Sea City project
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The Destination

The Red Sea Project will be an
exquisite sanctuary offering
indulgent experiences,
seamlessly customized to the
unique needs of each visitor.
Extending over 28,000 square
kilometers on Saudi Arabia’s
Red Sea coast, the
destination will offer a
uniquely diverse range of
experiences, from island
getaways to resort holidays,
mountain retreats and desert
adventures.
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The destination is rich in
culture and tradition. Visitors
will have a wealth of
opportunities to explore the
history of the region and
experience first-hand the
fabled hospitality and
fascinating culture of Saudi
Arabia.

A special emphasis on
environmental sustainability
will ensure that the natural
beauty of the destination will
engage and excite visitors for
generations to come.
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Red Sea City project

https://www.theredsea.sa/en
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A
principled
approach

We are pursuing a policy of 100
per cent renewable energy at the
destination, with the ultimate
objective of generating and
storing energy exclusively from
using renewable sources

We plan to implement a range of
policies including zero waste-to-
landfill, 100 percent carbon
neutrality and a total ban on
single use plastics. Where the
technology currently exists to

achieve this, we will implement it.

Where it doesn't exist today, we
will seek to develop it
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PRINCIPLES

100 percent
renewable

energy 24
hours a day

Net positive

conservation
impact

100 percent

carbon
neutrality
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Zero single
use plastics

Zero
discharge
to the sea

ACHIEVEMENTS
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Smart & Sustainable

The Red Sea Project is
grounded in sustainability
and sustainable tourism in its
fullest sense. Our master
plan is informed by the
largest marine spatial
planning simulation ever
undertaken, modeling the
environmental impact of
developing and operating the
destination.

The site is underpinned by a
smart destination
management system that will
monitor the environmental
impact of our operations,
manage visitor movement to
avoid over-tourism and
provide guests with a
seamless, personalised
experience.
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Standard energetici per gli edifici

Da «EDIFICIO = luogo di consumo» a «sistema autosufficiente»
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Standard energetici per gli edifici

. edificio con prestazioni
energetiche sensibilmente migliori rispetto a quelle minime previste dalle
regolamentazioni vigenti.

Passivhaus (Casa passiva) : edificio che copre la maggior parte del suo
fabbisogno di energia per riscaldamento e raffrescamento ambientale
Interno ricorrendo a dispositivi passivi, rispettando i criteri definiti dal
Passivhaus Institut di Darmstadt (Germania).

. edificio in cui il
consumo totale annuale di energia (primaria) e uguale alla produzione in
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Standard energetici per gli edifici

edificio dal fabbisogno energetico molto basso o quasi nullo, coperto in misura
molto significativa da energia da fonti rinnovabili

NZEB mNet Zero Energy Building (Edificio a Energia Netta Zero) . edificio
con bilancio annuale nulla di energia primaria (perfetta compensazione tra
produzione e consumo)

Energy+ Building o Plus Energy Building (Edificio Energy+) . edificio in cul
la produzione totale annuale supera il consumo di energia primaria

Autonomous Buildir)g | Off -the -Grid Building (Edificio Autonomo) . edificio

A AaEAOE Oé aAaAEAAHeéeEx OwAl HeGl daéeil éexALA

con reti

UNIVERSITA | Department
DEGLI STUDI of Engineering
DI BERGAMO and Applied Sciences

X



Standard energetici per gli edifici

»

Energia esportata 1 Bilancio energia zero
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Edificio a basso consumo / Passive House
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Criteri progettuali per un edificio ad energia zero
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Criteri progettuali per un edificio ad energia zero
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Criteri progettuali per un edificio ad energia zero

V Singola stagione termica  (solo heating , solo cooling ) o doppia stagione termica

(heating & cooling )? |
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Wwith enough renewable technologies you will only need the grid to help pay your bills .
------- Electricity ==s==e= Water
weesces Heat ~ ceesees Waste

@ WIND TURBINE
@ SOLAR PANEL

@ SOLAR THERMAL
COLLECTOR

...... BN Hot water

@ ELECTROLYSIS OF WATER

———_ @ HYDROGEN : bt
SR o B Y ter v ! Rainwater
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Rainwater
recycling
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Water tank
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Smart Meter
A communication
gateway between
the Smart Grid
and the heme.

Geothermal
Heat Pumps
Reduces HVAC ond
water heating energy
requirements by 30%.
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Home Energy Manager
The centrol nervous system
for the net zero energy home
helps homeowners optimize Solar Photovotaic
energy consumption. 3 kW to 4 kW soler arroy
on the roof to meet energy
requirements of the home,
Lo small Wind
-"° Supplementary renewable
generation.

| Energy Efficient Lighting
‘ High efficiency CFL. LED and
OLED lighting.

GE Heat Pump
Water Heater

Uses less than half the
energy of o conventional
electric woter heater.

—~J Demand Response Appliances

—A" High efficiency Energy Stor Appliances shed
load from the gnid and help consumers save
money during peck demand.

Storage
Battery storage for backup
power and peak leads.

<‘ GE Water Filtration

% imagination at work

Filters, conditions ond monitors
home water usage.



La sfida: edificio off -grid nel deserto

T avg > 45 -50 ° C per settimane / mesi
Tt = 24°C (comfort ideale utilizzando unicamente energia solare)
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Building design ) |
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Building design
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Studio Ox 0 GwWEEé xAHAaxAHE
A Traiettorie solari

A Corretta esposizione superfici vetrate

A Calcolo apporti solari

A Massimizzare produzione PV s ;

Ibi)(i;tgf Sun path June 21

the Sky  Fogt
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Building design

SHADING- DAILY
Summer Solstice:
June , 21th 12 8:00
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Building design

SHADING- DAILY
Summer Solstice:
June , 21th ¥~ 10:00
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Building design

SHADING- DAILY
Summer Solstice:
June , 21th Y2 12:00
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Building design

SHADING- DAILY
Summer Solstice:
June , 21th ¥ 14:00
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Building design

SHADING- DAILY
Summer Solstice:
June , 21th Y2 16:00
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Building design

SHADING- DAILY
Summer Solstice:
June, 21th ¥2 1700
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Building design

Parametri progettuali involucro

Comfort & Gains Wall layers & Windows

unit value unit value
Set point temperature C 24 Usann Wim* K 0.063
Set point relative humidity %% 50 Wall thickness m 0.603
Mean ventilation ratio Vol'hr 0.60 Wall solar absorptance %/100 03
HX efficiency % 80 Unoos WimYK 0.061
Infiltration Vol'hr 0.06 Foof thickness m 0.566
Lighting (peak) W/m* 5 Roof solar absorptance %/100 02
Internal gains (peak) kW 6 LI S W/mYK 0.7
Occupancy Nr. 20 Glratue w %/100 0.294
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Building design
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Pareti prefabbricate
A 61 cm thick external wall,
A U-value = 0.070 W/m 2K,
A Acoustic Insulation > 65 dB,

A Fire resistance: REI 90.
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Vapour barrier

Timber

Natural gypsum panel
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Reflective vapour barrier

Baseboard

Fibreglass mesh

Reinforced mortar

Plastering with organic
adhesive

Floor

Screed with heating and floor

Installation level for mecchanical
building services
Protective sheath

0SB panel

Load-bearing timber structure
with intemnal insulation

Fibreglass panel

Internal insulation

Double natural gympsum panel

Metal structure

Load-bearing timber structure

Fibreglass panel

Insulating sheath

Wooden battens



Building design

Windows for Hot Climates

A 6/12/4/12/3+3 glass,

A U-g=0.5Wm?2K,

A Total heat transmission = 28%.
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Building design

Simulazione in regime transitorio del fabbisogno di energia frigorifera
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July 10

: i ————————— Cooling D d (kw
time 2:00 ﬂﬂmgl_;‘glan( )

1.35
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July 10

. _ —————————————— Cooling Demand (kw
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1.35
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July 10
time 3:20
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July 10

- - Cooling D d (kw
time 4:00 ooling Demand (W)

1.35
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July 10
time 4:40
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July 10
time 5:20
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July 10

- - Cooling D d (kW
time 6:00 ooling Demand (kW)

1.35
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July 10

time 6:40 Cooling Demand (kW)

1.70
I 1-35
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July 10

- - Cooling D d (kW
time 7:20 oumgl;{r]nan( )
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July 10
time 8:00
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July 10
time 8:40
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July 10
time 9:20
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: . Cooling D d (kw
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July 10
time 10:40
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July 10
time 11:20
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July 10
time 12:00
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July 10
time 12:40
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July 10
time 13:20
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July 10
time 14:00

Cooling Demand (kw)
1.70

1.35
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July 10 wovilation Resti
time 14:40 - Cooling Demand (kW)

1.70

1.35
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Cooling Demand (kw)
1.70

July 10
time 15:20
1.35
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Cooling Demand (kw)
1.70

July 10
time 16:00
1.35
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Building design

Simulazione in regime transitorio del fabbisogno di energia frigorifera




