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“It's more than
green econo-

my, it's more than
Mother Nature, it's
more than clean
air, it's also about
stable societies. *
- Mayor of Rot-
terdam, Ahmed
Aboutaleb
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(Smart Thermal Grid), An}

RUGGEDISED - Smart city
lighthouse project

RUGGEDISED - Smart city lighthouse project | ROTTERDAM

Taking into account socio-economic and climate challenges, Rotterdam is safeguarding the future
of its inhabitants. To be ready, the City of Rotterdam, supported by strategic global consultant Jer-
emy Rifkin and his TIR Consulting Group LCC, has defined an investment strategy, Roadmap Next
Economy, to make sure that the necessary economic transition in the region will be achieved.

The transition from a mainly fossil fuel driven economy to an economy based on the use of sus-
tainable energy sources will be bolstered within the next decades, providing opportunities to sig-
nificantly stimulate a circular economy. This development will be strongly boosted by the dynamic
and rapidly growing ICT-sector. The use of internet, big data, robotics and sensor techniques will
have enormous disruptive effects on existing business models. Through the RUGGEDISED project,
the city will look for ways to respond to these changes in order to be competitive and ready for the
future in such a way that the inhabitants of the City of Rotterdam profit in the best possible way.
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E](Smart Electricity Grid and
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E 4 |CT(Energy Manage-
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RUGGEDISED tests
and implements smart
solutions, from ener-
gy, transport to digital
technology,

in three large-scale
‘Lighthouse’ city test-
beds to pave the way
towards a smarter,
more sustainable Eu-
rope.
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Ruggedised-Rg-Rotterdam - 3-D city operations model

R9. 3-D City operations model

Rotterdam Smart Digital City
(3D object oriéntated city model)
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Ruggedised-R11-Rotterdam - Efficient and intelligent street lighting
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Ruggedised-R12-Rotterdam - High performance servers to heat homes (Nerdalize)

Map of RUGGEDISED Solutions in the Heart of South district

Ra:Geothermal heat-cold storage and heat pumps
R2:Thermal energy from waste streams

R3: Surface water heat-cold collection

R4: Pavement heat-cold collector

R5: DC grid, PV and storage for mobility

R6: Smart Charging parking lots

R7: Optimizing the E-bus fleet

R8: Energy Management

R9: 3D City operations model

Ra0:LoRa-network

Raa:Efficient and intelligent street lighting
Ra2:High performance servers in homes
Ra3:Smart Waste Management
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Connection to existing urban sys-

tem and citizens / users
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“The smart city
can be defined
as the integration
of data and digi-
tal technologies
into a strategic
approach to sus-
tainability, citizen
well-being and
economic devel-
opment.”
Scottish Govern-
ment
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Ruggedised-G2-G4-Glasgow : EV-charging hub battery storage and optimisation of the integration of near-site RES S Aolt},

Intelligent
LED street
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The objective of this solution is to seize the op-
portunity to add value to a programme of LED
(light-emitting diode) street light installations in
the city of Glasgow, by identifying those columns
that are being deployed in the project district
and integrating innovative electric vehicle (EV)
charging infrastructure into the street lighting
column - thus minimising the amount of street
furniture on Glasgow's streets whilst improving
access to EV charging and improving civic space
in the city. In addition, the wireless communica-
tions network that is being installed as part of the
LED lighting project will be used to transmit data
from the EV chargers, as well as the LED lights, to

explore their use as demand response measures.
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Research Center for international Standardization of Smart cities
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Umea - EV-charging infrastruc-
ture hub
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“A world-class
neighbourhood

for education, re-
search, health
care and business
development. An
attractive city that
lives around the
clock with a mix of
activities, housing,
services and trad-
ing environments
that invite move-
ment in everyday
life and that can
contribute to better
health.”

Umea smart city
vision
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The goalis to reduce CO2 emissions in the city of Umea by involving students, personnel and people in the
implementation area, to be more aware of their impact. With a new facility installed in the building includ-
ing solar panels and battery storage, a new charging hub is tested. The electricity generated by the solar
panels can be used for electric bikes, cars or to relieve the power grid.

Umed municipality is building a climate-friendly bus stop, a so-called Bus Rapid Transit (BRT) Stop. This bus
stop is meant to act as an innovative symbol for the smart University District. The BRT Stop will be designed
as a part of a smart city where technology, people and the environment interact with each other to reduce
the city's environmental impact and its carbon dioxide emissions.
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environmentally aware citizens who put pressure on the city to be progressive, active participation in international networks like the Union of Baltic cities, URBACT
and CIVITAS, involvement in national and international projects and signing and embedding the Aalborg commitments into the overall urban vision
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climate smart business model for 100% renewable energy supply

smart peak power control
gamification - influence behavioural patterns
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intelligent building control and end user involvement

climate smart bus station

smart city open-data decision platform
e-charging hub

smart business model for flexible parking
smart city open-data decision platform
demand side management

UMEA
UNIVERSITY |8

1. Fast ticketing and boarding procedures
2. A positive waitingexperience
3. Free Wi-Fiand othertechnical data solutions
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4. Smartenergy solutions

Improving the quality of life of the citizens,
by offering the citizens a clean, safe, attrac-
tive, inclusive and affordable living environ-
ment.

Reducingtheenvironmentalimpacts of activ-
ities, amongst others by achieving a signif-
icant reduction of CO2 emissions, a major
increase in the investment and usage of
renewable energy sources and an increase

in the deployment of electric vehicles.

Climate-
friendly bus
stop (BRT)
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Designing smart,
resilient cities for all &5

RUGGEDISED -
Smart city light-

¥ house project
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CITIES

Courtesy of: Visual Capitalist

Smart monitors and controls across all aspects of city life are
set to transform the urban landscape

05) AIR POLLUTION

GREEN BUILDINGS @ @

Automation and optimisation of
services such as heating, energy
usage, lighting and ventilation

Rooftop gardens or
vegetation on the side of
ouildings to help insulation,

@ Transport ® Environment Buildings
@ Infrastructure @ Ultilities D Life

Wind turbines built on top
of high-rise buildings or

Controlling CO, emissions
of factories and monitoring

Controlling access and
monitoring of restricted areas

absorb CO, and produce with CCTY, intruder detection ntegrated into the building car pollution
oXygen . and alarms design ‘tself
: : 3 ; BUILDING-INTE
(23 g i o .!.- - 5
Fire detection and intelligent : 3 ;
: s iy A . o H . .- Sclar panels integrated into
extinguishing tailored to each g . e e e i . o :
3 : LLIEY : . s the building fabric to replace
FEAEEE . . - H . . S .
: : : : : .: ".li.'.'.'.l.l.‘.‘.‘.‘.ll‘ll"lil‘ CO"'VEPE'DFE' "naterlas
: - : B -
« Y o : i :
STRUCTURAL HEALTH seensssssenenessssenanntaraanann., : : : :
Monitoring vibrations/material B : : : : : :
conditions in buildings and - H : : s - : : Energy consumption monitering
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ELECTRIC TRANSPORT rerena,, : : - — N i e, : 0:) CHEMICAL LEAKAGE
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Electric vehicles and public : . Hl &
transport, with charging . . - - Detecting leakages and waste
stations across the city E : - " - .. ..| of factories in rivers

Instant traffic updates sent to
smartchones to helo route-
planning and avoid congestion
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VERTICAL-AXIS
WIND TURBINES

Intelligent and weather-
adaptive streetlights

Helical twisted wind turbine
towers across the city for
efficient use of space

TRAFFIC CONTROL/ o
SMART ROADS
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Monitoring venicles/pedestrian
levels to ootimise or divert
traffic according to conditions

Monitoring rubbish levels in
containers to optimise refuse
collection routes
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) WATER LEAKAGE DETECTION
Detecting liguid cresence outside

tanks and oressure variations along
pipes

LANDSLIDE AND
AVALANCHE PREVENTION

(15 ) POTABLE WATER

© EARTHQUAKE
MONITORING

EARLY DETECTION

Citywide free wi-fi for public
use, including wi-fi on the
Tube/Metro

Intelligent, adaptive fast and
slow lanes for walking and
cycling

Monitoring availability of
parking spaces across the city

Maonitoring seil meisture,
vibrations and earth density

Meonitoring the quality of tap
water across the city

Monitoring specific places
susceptible to tremaors




