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In boardrooms, ministries, institutions and non-governmental organisations around the
globe, the Energy Trilemma “energy security”, “energy equity” and “sustainability”,
is a hot topic. The question is no longer “why is it important” but rather “how can we
approach this effectively”? In order to solve the energy trilemma we introduce Deerns’
Smart Utility Networks (SUN).
The Principle of Smart Utility
Networks
We believe the true benefit for individual firms
and for society at large lies jointly within their
circles of influence, by allowing buildings and
local areas to collaborate on an urban or
district scale. To that end, Deerns developed
the Smart Utility Networks concept, which is
reliable, cost effective, resource efficient and
sustainable.
The principle behind Smart Utility Networks is
simple. What is excess or even waste for one
participant could be a welcome resource or
raw material for another participant within the
same network. Within a Smart Utility
Network, any member can be both a supplier
and a buyer, of various resources including
electricity and thermal energy, water, gases
and even refuse (waste material). The
networks’ flexibility and adaptability render
them future proof.
Smart Utility Networks strive for synergies
within buildings and local areas that result in
a secure, reliable and cost efficient energy
supply. Sustainability is guaranteed through
the storage and re-use of (natural) resources
and the advantage of renewables.
Furthermore, Smart Utility Networks combine
reduced investment costs and low
operational expenses (OPEX).

The approach to Smart Utility Network
Design
Asset flexibility
The most critical precondition for the success
of SUN is flexibility in both power supply and
demand. Since SUN is based on the storage
and re-use of resources, it all starts by
maximising the flexibility of buildings. After all,
they supply the resources for the network.
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Synergy creation
Collaboration between the entities within the
network allows for the creation of synergy.
This is done by leveraging the fact that during
operation, buildings’ energy profiles are not in
a steady-state condition. We rely on our
expertise in the dynamics of each building in
the network to create as much synergy as
possible. This leads to an optimised and
low-cost energy supply throughout the entire
network.

Successful Business Model

Power flow regulation
Within the Smart Utility Network, we ensure
that power supply and demand are balanced.
No energy is generated if it can’t be used
instantly. The only exception is surplus
energy generated by renewables. Renewable
energy is stored and used during demand
peaks, thus reducing the necessity for and
dependence on fossil fuels.

Regardless of the size or level of implementation, success is only guaranteed with a
solid business case. In order to create the
business case we review all building
typologies and their energy profiles: offices,
residential, industrial, leisure, etc. The only
precondition is that the buildings and
infrastructure are equipped with the intelligence and flexibility needed to process
both the supply and demand and to allow
for temporary energy storage.

Renewable energy
Renewable energy within a Smart Utility
Network can be generated either locally
(decentralised) or at a more global
(centralised) level, depending on individual
circumstances. The use of natural resources
stimulates climate change mitigation. The use
of wind and sun, and the re-use of heat and
cold ensures that fossil fuels no longer
dominate the energy supply.
Insight into demand
Monitoring the energy flows - both supply
and demand - leads to improved energy
management for the entire network. The
empirical knowledge that is acquired is used
to improve the efficiency and effectiveness of
the total network. Further optimisation is
achieved by prediction of demand.

A Smart Utility Network can be applied at any
conceivable level or scale. From a network
which involves only the exchange of heat to
a completely integrated smart network which
encompasses all utilities and natural
resources. From a hospital that aspires to be
energy neutral, to entire districts and/or cities
in which industries, offices, residential and
leisure facilities are all connected to a single
intelligent network.
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Deerns is an international, independent technical
consultancy and engineering firm. We help private
and public organisations to fulfil their performance
expectations for a sustainable, comfortable, healthy
and safe built environment by providing feasible
solutions, based on innovative, reliable designs. To this
end, we develop the technical, technological and energy
infrastructure of buildings, infrastructural facilities and
areas. Our involvement goes from the first conceptual
stages to the detailed design and construction
management. During the life-cycle of buildings and
facilities, we support our clients with in-use and
maintenance management, with saving resources
(energy, water, etc.), with impact reduction (CO2,
waste, etc.) and with effective control measures for
real performance results.
Our track record and ability to work in a complex project
environment with many stakeholders has resulted in a
strong Smart Utility Networks practice. Smart Utility
Networks refers to the strategy and design of efficient
underlying infrastructure for sustainable urban areas
and districts, in connection with the flexible buildings
within them.

Deerns’ added value
As an engineering firm, Deerns can play a
key role in helping you realise your Smart
Utility Network. We take into account the
interests of all parties involved: consumers,
building operators, network managers,
energy providers and business stakeholders.
We focus on questions such as: to what
extent can energy and water be reused
within the existing infrastructure? How
valuable is this to other network members?
How do the buildings perform in terms of
energy consumption, and what systems are
already in place? Combining technical, legal
and financial expertise, we can then put
forward an integrated functional design for
your Smart Utility Network, based on a solid
business model that will offer you clear
insight into the investments and revenues
you may expect.
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Renewable energy

A selection of Deerns Smart Utility
Network projects:

The Smart Utility Network takes full advantage of
renewable energy potential. (De-)centralised production
of energy is used. Each consumer can also be
producer of energy.

Surface Water as
Energy Source
The city taps into natural
sources like surface water to
cool and heat the city by using
a system of heatpumps.

Intelligent Distribution

Waste to energy

Taking full advantage of the system this
Combined Heat and Power Plant provides
CO2 to green houses whilst provides heat
and electricity for the city.

The waste of the city is reused as a
valuable source of energy. Using pyromatic
processes, Gas, crude Oil and Heat are
derived from waste and used as resource.

Ideally, the Smart Utility Network incorporates all types of utility services: electrical energy,
thermal energy (heat and cold), telecommunications, water, effluent, municipal/industrial
waste and gases. The potential benefits of Smart Utility Networks are outlined below.

Cascina Merlata - Milan

Potential of Smart Utility Networks

City of Dehsabz - Kabul
Eastern Docks Island - Amsterdam

CENTRAL BUSINESS DISTRICT

Ecomunity Park - Oosterwolde

stadium

SUBURBIA
HARBOUR

Green@ Hospital EU Research Project
High Tech Campus - Eindhoven

hospital

WINDPARK

ENERGY PLANT

IPIN TU* of Delft - Delft
* Technical University

Mahler 4 - Amsterdam

residential
area

Porta Nuova Varesine - Milan
Porta Nuova Isola - Milan
Rabobank Data Centre - Boxtel

Leisure District
HIGH TECH CAMPUS

DATA CENTRES

Schiphol - Amsterdam
Energy study

OFFICE BLOCKS / BIG BOX RETAIL

Sea Water Airconditioning - Aruba
Sea Water Airconditioning - Curaçao
Ex-Falck area - Sesto S. Giovanni (Milan)
CityLife - Milan
Thermal Storage - The Hague
TNT headquarters - Hoofddorp
Expo 2015 Masterplan - Milan
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(Middle) Deep Geothermal Energy

Thermal Exchange and Storage

Smart Substations

Distributed Antenna System (DAS)

The city taps deep into the earth to access
the core’s thermal energy as resource.
Temperatures from 80 degrees Celsius are
applicable for use.

Buidlings within the Smart Utility Network
are interconnected and use geothermal
storage. Thus no thermal energy is lost.
The system regenerates itself in winter and
summer.

Within the Smart Utility Network smart
substations will add the intelligence to
distribute resources in the right way.
This assures optimal use of available
energy and ensures minimal expenditure.

A fiber network connecting the DAS allows
for city wide wifi and mobile service using a
4G network. This knowledge of presence
of population ensures to deliver the utilities
where and when necessary.

Electrical Energy
Electrical energy is the backbone of our
society. Today, electrical energy heavily
depends on fossil-based resources and a
shift towards renewable resources is needed.
With the Smart Utility Network, each user
also becomes a supplier and can therefore
become energy neutral. The services within
each building are connected to services in
neighbouring buildings. This enables
exchange and peak shaving. e.g. your
dishwasher turns itself on when energy
demand and prices are lowest. Unoccuopied
areas or floors of your building can be shut
down and the central energy system will
automatically adjust its set points to maintain
a balanced level of energy usage.
Thermal Energy
Some building types require heating, while
others require extensive cooling. The energy
profile of each building very much depends
on its type and usage. Swimming pools and
data centres have very different energy
profiles, for example. Currently each building
typology individually manages its own needs
in isolation. Through exchange of thermal
energy, a much lower carbon footprint can be
achieved for the entire area. For example, the
data centre's waste heat can be used to
provide warm water for the swimming pool.
Excess thermal energy is stored
geothermally, making heat/cold widely
accessible for the entire area.

Telecom
Advanced telecommunication systems are
essential for proper implementation of a
Smart Utility Network, and can also serve to
improve user experience by creating outdoor
wifi, or extensive video surveillance. Through
ICT, the area's energy demand can be
monitored in real-time. This data is used to
achieve a highly efficient energy supply and
distribution. If a building is only partially
occupied, less energy is required. A Smart
Utility Network only delivers energy at the
time and place is needed.
Water
While water on the planet is abundant, fresh
water is not, particularly potable water. Smart
management of water usage will reduced
wastage and a significant drop in potable
water demand. It can also be used to reclaim
heat, create electricity and carry thermal
energy. Stored rain water, for example, can
be used for irrigation or, in some conditions,
"grey water" for flushing for toilets. Water can
be purified locally by using natural water
filters.
Waste
Waste material stores a great amount of
energy and it can often be reused. Through
Smart Waste Management, the pressure on
district landfills is reduced, energy is
recovered and new resources are found.

Implementation
Deerns can fully address your Smart Utility
Network programme, which would typically
be phased in the following sequence:
1. Initiation phase:
• Full survey of current situation (feasibility)
• Potential energy mapping  
• Energy policy consultancy
• CO2 footprint reduction
• Energy reduction consultancy
• Implications for a Smart Utility Network
(Workshop)
• Business cases
2. Design phases:
• Stakeholder alignment
• Stakeholder demand development
forecast
• Design of infrastructure network and
guideline PoR for building connections
• Design of your buildings
• RFP/tender documentation
3. Construction Phase:
• Tender evaluation
• Compatibility check
• Site supervision
• Factory checks
4. After care (monitor):
• Energy monitoring
• Energy reduction plan
• Development programme

Gas
In many circumstances, gas is still used to
provide heating and cooling to buildings.
Re-using the heat produced by burning gas
is one option to achieve a more sustainable
situation. Gases that are emitted by one
participant can become resources for
another participant.
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