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Year of commitment : 2019
CO2 Impact : 81 tons per annum

Green energies : Energy production, Energy Grid, Energy storage, Geothermal, Recovering of fatal
energy, Energy Efficiency
Digital services : Smart grid, Resilience
Water cycle : Risk management/Resilience

Builder 
Clyde Gateway

A 
30 004 000 €

GENERAL INFORMATIONS

Clyde Gateway is Scotland’s biggest and most ambitious urban regeneration programme. It is a partnership between Glasgow City Council, South Lanarkshire
Council and Scottish Enterprise, backed by funding and direct support from the Scottish Government. It is an important regeneration zone of Glasgow transformed
into an area comprising a mix of uses including residential, commercial, retail, leisure and educational buildings.

In figures
1505 m of network running
11 560 m² of total surface served

https://www.construction21.org/
https://www.construction21.org/member/37955/


815kW of heating capacity
695kW of cooling capacity
A total of 1510kh of heating and cooling annual supply

The context of the project
The project aims to demonstrate its ability to provide an “infrastructure first” solution to energy needs for key masterplan areas which fits  as an energy solution
over the long term. The objective is to provide low carbon energy but at the same time having technologies which can be attractive to customers and future
occupants of the buildings.

The provision of an electric grid connection will seek to supply up to 2MW of power over the short term of the project to support integration with the thermal grid. A
key goal is to demonstrate the viability of the initial project and its capability of scaling up with modular growth. The intention is to show this technically as an
efficient system solution and through the commercial financial model in terms of sustainability.

A European pilot site for 5th generation grids
The Glasgow heating and cooling exchange grid is a demonstrator of 5th generation energy networks (5GDHC) in the framework of the European Interreg NWE
D2Grids project.
The initial investors are the Scottish Government, SSE Sustainability Fund and Scottish Water Horizons.

Lasting 5 years (2018-2022), it aims to accelerate the deployment of 5th generation district heating and cooling.

A 5th generation district heating and cooling grid (5GDHC) is based on the exchange of thermal energy between buildings with different needs. The main
grid transports a low temperature flow to active and distributed substations that raise the temperature to the required level.  Distributed thermal storage buffers the
fluctuation of heat and cool supply and demand. This architecture maximizes the share of renewable energy sources and low-grade residues.

The site is made of three buildings:

The Red Tree Magenta, which is already existing, and is a multi-tenanted office building
The Red Tree Central, which is to be built, and is a new 4-storey office building
The Red Tree Technology Hub, also to be built, is a new 2-storey building containing a mixture of office and workshop spaces.

The 5GDHC grid will provide low-graded energy to the 3 buildings located in the Shawfield Development area which has been earmarked for mainly commercial
use. The Shawfield Development zone is a pre-industrial site located in the west of the River Clyde.
Using this process, the first building which will benefit from this 5GDHC grid will be "Red Tree Magenta" in July 2023. In the long run, the entire business park
should be connected to the grid.

See the "Sustainable Solutions" section at the end of this case study to learn more about 5GDHC grids.

Progress Status

In progress

Data Reliability

Self-declared

Funding Type

Public

Website Enterprise / Infrastructure

 https://www.clydegateway.com/
 https://5gdhc.eu/project-cases/glasgow-2/

Sustainable Development

Attractiveness :

Glasgow, which means "dear green place" in Gaelic, is now one of the most attractive and dynamic cities in Scotland.

The Magenta Business Park area, located just over one kilometer from the center of Glagow, is part of a rapidly growing area where life is good. Indeed, more
and more people have been moving in for the past few years, because there are many advantages, including:

An ideally located neighborhood

It is only a few minutes walk from the city center, 15 minutes from Glasgow airport, next to Dalmarnock train station, and 2 minutes from major roads. In addition,
the area is perfectly accessible by bicycle, as Magenta Business Park is surrounded and crossed by two cycle paths along the banks of the River Clyde and
Galsgow Green Park. It is therefore easily accessible and ideally served by all means of transportation, especially green transportation. 

A pleasant area for families

The area is attractively and conveniently laid out to accommodate families. Indeed, there are many infrastructures, such as markets and supermarkets, cafes and
restaurants, shopping centers and cultural activities (cinemas and a theater). In addition, the area has four large parks and a large number of sports facilities. 
There are also a large number of schools, nurseries, residential areas, houses and apartments.

Well Being :

https://www.clydegateway.com/
https://5gdhc.eu/project-cases/glasgow-2/


The Magenta district: an area ideal for well-being

The Magenta district has a large number of developed sports infrastructures, which represent a central point of the area. Indeed, not only is the neighborhood
equipped with bike paths, but there is also a large soccer stadium, the Shawfield Greyhound Stadium, located in the Magenta Business Park, field hockey fields,
athletic fields, tennis courts, basketball courts, swimming pools, boxing halls, a trampoline park and a velodrome, and much more.

In addition, it is a neighborhood with lots of greenery. Four large parks are present in several parts of the area, especially Glasgow Green and Richmond Park,
crossed by the Clyde River and a lake, allowing for ducks, swans, and wildfowl. This green space in the city is called the "Green Corridor", ideal for children,
cyclists, runners or nature lovers. 

Resilience :

A self-supplying approach to provide local resilience

The approach adopted was to integrate the solar PV and battery elements with the primary purpose of providing the electrical power for the heat pumps but also to
extend this where possible to supply electrical needs for the building customer connections and associated loads. This would seek to optimize the generation and
use of electrical power locally to provide resilience.

Responsible use of resources :

The implementation of solar PV is an important component of the project because it helps Clyde Gateway to reduce the electrical load associated with the heat
pumps, so they can locally generate electricity as part of the overall network. In the initial stages of the project, what they are going to deliver is a ground mounted
solar ray. That will take a very significant area within the development, and it will give a very clear indication to people visiting the site of what they are delivering
on the site.

Those solar panels will then help provide locally generated electricity, they will also have battery storage as part of that. Then, Given thatthe master plan develops
out across the site and solar panels will deliver electricity for the buildings, solar panels will be reallocated from the ground to the individual buildings. It means that
the early stages of the project is future-proofing the overall concept.

Another resource is the Dalmarnock Smart Bridge, which is a pedestrian and cyclist-only footbridge that crosses the River Clyde. Constructed in 2014, it
measures about 100 meters in length. The 5GDHC grid can be routed through the bridge with two ducts, which were initially intended for the growth of the Clyde
Gateway district heating network being developed in the area. The weight capacity of the bridge was also evaluated, and the results showed that the weight of the
pipes falls within the load distribution requirements for the Smart Bridge.

Distributed Weight Allowance:

 

Design load for DH pipes 5.5 kN/m

5GDHC Pipework 3.2 kN/m

 

Testimony / Feedback

Martin McKay, Executive Director of Regeneration of Clyde Gateway in Scotland
"Being inspirational is part of the wider workstreams that we have for D2Grids projects and 5GDHC concept. The project aims to roll out the concept, in
particular with events and seminars. This technology may be developed further, so inspirational.

Key messages for us to deliver are:

Develop heating and cooling grids more efficient with a low-temperature loop
Use local energy sources for local energy demand

By this way, it also builds the resilience of the occupants."

Governance

Clyde Gateway

Holder Type :  Publicly Owned Development Corporation

Clyde Gateway

Builder Type :  Natural Ressources Manager

Manager / Dealer Type :  Public

This will be Clyde Gateway's second heat grid; the first heat grid is a high temperature grid, not an ambient temperature grid. Clyde Gateway, as a company, will
affectively operate the grid and will sell both heat and cold to the consumer. The benefit to the consumer is that the grid can provide heating and cooling at a cost
which is very advantageous in comparison to the wider market, and Clyde Gateway, then, get to retain the profit that might be recovered from those initial
developments, and potentially look to the investor for ffurther developments of the network.
There are many beneficiaries in this project, and that when they started the project, the energy market was in a very different place than it is now. Even though,
they could’ve foreseen what has been happening in the energy market for the year 2022. It has emphasized how having a different range of technologies
deployed can give people resilience in terms of heating and cooling demands.

Sustainable Solutions



5GDHC technology

Description :

The 5 principles of 5GDHC
5GDHC grids are smart energy networks based on a local low temperature loop and decentralized production
from local renewable energies. This loop allows the exchange of energy between buildings thanks to heat
pumps located on the users' premises.

In order to ensure a flexible and resilient energy network to meet current and future needs, a 5th generation
heating and cooling system (5GDHC) is established on the following five principles

Closing the energy loop

The first principle of 5GDHC is to avoid wasting energy in the system. A 5th generation grid differs from other
heat and cooling grids in its ability to exchange energy with other connected consumers/customers: it is a circular thermal network. The network is designed as a
closed loop reusing energy as much as possible: the heated buildings provide cold to the system, while the cooled buildings transmit their excess heat to the
network.

The key factor in the 5GDHC approach is the optimal reuse of return flows at different spatial and temporal scales. Energy storage is used to manage the temporal
imbalance between supply and demand within the system on a daily, but also seasonal basis.

For example, heat pumps in green buildings to generate the required temperatures. These heat pumps use outdoor air, surface water or soil. On the one hand,
this requires investments in source facilities that also need space, which could be an obstacle. On the other hand, some of the energy produced is lost to the
surrounding environment. In 5GDHC grids, the back end of these heat pumps is connected to the grid and thus the return flow of energy is retained in the circuit.

This first principle of 5GDHC is implemented in a stepwise approach, exchanging energy first within a building or block, then at the neighborhood level, and finally
at the city level. Further optimization of the grid would also be possible through optimized territorial planning.

Using low-grade sources for low-grade demand

Energy sources can be classified according to their applicability. One of the foundations of 5GDHC is the observation of heat and cold demand levels, in order to
bring only the necessary amount of energy into the network. A 5GDHC system does not need many high-temperature sources to meet most of its heating and
cooling needs. This means that available low-temperature energy streams (such as shallow geothermal, industrial discharge, waste-to-energy, cooling process
waste energy, wastewater, etc.) are prioritized when any additional heating or cooling not satisfied by the exchange must be provided to the system.

In order to optimize 5GDHC, a prioritization of the types of input energy to be used was created.  First, thermal energy exchanged between users will be used.
Next, ambient temperature thermal sources as well as renewable sources with temperatures above the typical "hot" grid temperature. The last energy source in
the ranking is thus fossil fuels.

The second principle of 5th generation district heating is therefore to match the available low temperature sources with the demand. The need for high-
temperature energy is then reduced, and can then be covered 100% by renewable energies such as deep geothermal, wind, solar, hydro and biomass.

Decentralized & demand-driven energy supply

Traditional energy systems are centralized and circulate a large amount of energy that is never used. 

In contrast, 5GDHC systems are "demand-driven," meaning that they only begin to produce and circulate energy when there is demand on the grid. This saves
energy: it is produced only when and where it is needed. The system can simultaneously provide heating and cooling services at different temperatures and to
different customers by adapting to demand.

In practice, 5GHDC enables a shift from a highly centralized energy system to a decentralized, intelligent grid of small facilities close to the end user.

An integrated approach to energy flows

Many energy systems contain siloed incentives: they do not optimize needs across systems and sectors. For example, a building owner powered by electricity
that induces high peaks on the power grid may want to warm up in the morning after a nightly cutback. The use of thermal mass and thermal storage may require
additional investment for the building but provide significant savings on the electrical grid. The goal of 5GDHC is to maximize the efficiency of energy delivery and
use. This is made possible by an integrated approach to all other energy flows in a given territory (power grids, transport, industry, agriculture, etc.).

Indeed, huge losses in some sectors can be deployed to serve others. Large power plants that waste large amounts of cooling energy at room temperature could
cover the heating demand of other buildings. Vehicles in the transportation sector also have low efficiency, losing a lot of heat, and new technologies, such as
hydrogen conversion, have high heat losses. Integrating these different sectors can result in significant savings on the total energy balance.

In addition to energy savings, integrating a 5GDHC grid with an electric grid will help balance the grid and increase its flexibility. This will create smaller, more
efficient energy infrastructures, requiring less equipment and operating energy. The system, with lower peak capacities, will also require less overall investment in
infrastructure (pipelines, pumps, heat pumps, etc.) and reduce the capacity demanded by the power grid. 

Priority to local and sustainable sources

This last principle of district heating and cooling grids is a matter of common sense: giving priority to what can be supplied locally rather than to distant thermal
sources.

This priority to local sources has first of all an environmental and energy sobriety advantage: giving priority to local sources limits the energy losses linked to
transport. But it is also an important economic advantage, as it encourages investment in local energy production, to the benefit of the territory in which the grid is
located.

Renewable energies
SmartGrids

Urban project governance
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Climate adaptation
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