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Bob Long is a Fellow of the Institute of Refrigeration and runs his own specialist refrigeration 
engineering company, Cool Ideas Ltd. He has an HND in Marine Engineering from Liverpool 
John Moore and an MSc from Exeter. He is also the founder and Director of Natural Energy 
Wyre, a tidal energy power generation start-up.

David Grundy
for over 20 years on corporate M&A, fundraising and IPOs, also with extensive business 
management credentials.  He has advised a range of energy businesses, and is a co-Director 
with Bob at Natural Energy Wyre. 

Geoff Barker is a new business specialist who has spent more than 25 years developing new 
heating, cooling and local generation businesses, including thermal storage, residential heat 
pumps, boilers and microCHP and smart heating controls. He is a Fellow of the Institution of 
Mechanical Engineers and a Chartered Engineer.

Dr David Kane is a Chartered Engineer, with experience in R&D, technology strategy 
and commercial project delivery within the energy industry, holding a doctorate (PhD) in 
optimisation and control of energy generation and storage systems. His core expertise relates 
to low or zero carbon energy technologies for generation a storage, demand side response, 
virtual power plants (VPP), and microgrids.

O-Hx TEAM

We have an experienced and 
expert team in cooling and 

refrigeration technology with 
Bob Long leading the way with 

45+ years of experience.
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seen and unseen, affect every part of society. That dependency 
is destined to grow further, adding to the global challenge of 
climate change. Because whilst cooling is crucial to everyday 
life – from keeping food fresh, vaccines useable and people 
healthy and comfortable – it is also highly energy intensive and 
environmentally damaging.

There are approximately 4 billion cooling devices in use around the 

10 devices every second and estimates it will reach 9.5bn by 2050. 
This rising demand for air conditioning, refrigeration and data centre 
cooling would result in a 90% increase in energy consumption and 
the associated environmental impact without mitigating action.

There is no single solution and it is widely accepted that a varied 
approach is required, including a reduction in demand through 
improved building design, better utility regulation and aggressive 

The Birmingham Energy Institute and the Institute for Global 
Innovation at the University of Birmingham addressed the issue 
in the report in A Cool World:
of Cooling for All. Its key conclusions stressed that access to 
cooling is essential for meeting the world’s social and economic 
goals, but warned that unmanaged growth represents one of the 
biggest threats to achieving climate targets for CO2 emissions. 
It added that, if cooling is to be sustainable there is a need, not 

a fundamental overhaul of the way cooling is provided with a new 
needs-driven, system-level approach.

It is here that the technology behind the EnergiVault® can make a 

helping match high building loads without the need to consume 
electricity during peak times. 

This innovative Cold Thermal Energy Storage (CTES) solution 
is designed to optimise energy usage for chillers in industrial 
and commercial applications, and provide peak building load 
cover if required.

FOREWORD

According to a joint report from the United Nations 
Environment Programme (UNEP) and the International 
Energy Agency (IEA): 

“In a warming world, prosperity and civilisation depend more 
on access to cooling. The growing demand for cooling is 
creating more warming in a destructive feedback loop.’’
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Mitigating measures

There has long been an acceptance that more must be done to combat climate 
change. The Montreal Protocol was established in 1987 to regulate the production 
and consumption of ozone-depleting substances (ODS) used as refrigerants. 

had high global warming potential (GWP), leading to the Kyoto Protocol and Kigali 
Amendment to phase down their use.

On a wider scale, The Paris Agreement holds nations legally accountable for 
their efforts (or lack of) to tackle climate change, while the UN’s Sustainable 
Development Goals are a collection of 17 linked global targets designed to be a 
“shared blueprint for peace and prosperity for people and the planet’’.

A varied and concerted approach is clearly required to address the impact of cooling 
on the environment across all of these targets, as well as increased measures to 
reduce the energy consumption of cooling equipment and decarbonise buildings. 
This includes improved building design and urban planning alongside the adoption 
of low GWP refrigerants in equipment and district cooling systems.

It also requires new equipment technologies while the improved management of 

energy storage into a cooling system can potentially reduce indirect emissions. 
Without storage, cooling equipment has to run to meet demand, even when 
conditions are not optimal. By separating when energy is imported, or when 

conventional equipment to be run under non-optimal conditions for less of the time.

TECHNOLOGY LANDSCAPE

Further reading: The Future of Refrigerants with GWP of less than 150. 

Different types of technologies can be applied to reduce the 
cooling industry’s impact on the environment.

COOLING NETWORKS
Cooling networks produce and distribute cooling energy 
through a chilled water network to cool buildings.

COOLING DEMAND REDUCTION 
Reducing a building’s total cooling load through 
architectural design, such as shaded areas.

THERMAL ENERGY STORAGE
A system to store energy generated during off-peak 
hours to be used later during peak demand.  

ALTERNATIVE COOLING METHODS
Of which there are many, including air conditioning, and 
chilled water systems. 

ENERGY RECOVERY
Re-use waste energy from one part of the system to part 
heat or cool elsewhere in the same system or premises.

SUSTAINABLE ELECTRICITY
Includes 4 main options: wind power, solar power, 
bioenergy and hydroelectric including tidal energy. 
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The second solution. Thermal energy batteries, or Cold Thermal Energy Storage (CTES) as they are also known, use electricity from the grid to power 
an integrated chiller or ‘charging unit’. This charging unit is typically used to generate block ice which cannot cool heat transfer medium rapidly. In addition 
an alternative is to use ice slurry which can discharge quicker, due to an increase surface area.

Creating a CTES requires the designer to select a phase change material, this being the substance that will be stored and used to cool down the secondary 
sensible heat exchange or latent heat exchange.

High density storage reduces 
banking footprint

Makes full use of onsite renewables through on-
demand banking/energy storage

Enables chiller load-shifting to þattern demand 
proýle, replacing high-cost peak electricity with 
low cost, low carbon electricity

Unlimited charge-discharge cycles 
zero battery degradation

Provides ancillary capacity on 
stressed cooling systems

Allows real-time monitoring of 
state of charge

Provides system resilience as back-up cooling 
for main plant failure or periods of overload

Realises value from network demand response/
balancing and þexibility programs

ENERGY STORAGE

Example of cold thermal storage capabilities
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From a design aspect, if a sensible energy store was to be used, then 
a large amount of liquid would be needed to harness enough energy to 
meet the demand.  Furthermore, the changes of volume and therefore 
pressure with temperature change also need to be factored into design. 
If a phase change energy store was to be used, then almost 80 times the 
amount of energy could be absorbed or rejected by ice than it could the 
same weight of liquid.

Rate of energy transfer

Ice has been used as a CTES for centuries, dating back to the early 

Egyptians who used rapid evaporative cooling to generate their ice.  Its 

applications now vary greatly, but one challenge remains unchanged – 

how do we cool items quickly?  

In the agricultural and food sectors, blast chilling can take place, reducing 

plant is not normally available and ice is used to chill produce quickly, 

preserving its quality and stopping it from spoiling during long trips.

It has already been established that ice can absorb a lot of energy, relatively 

speaking, but the available surface area of the ice plays a large part in how 

quickly that energy can be absorbed and the rate of temperature reduction, 

ice shards, but rarely see one laid on a block of ice.

that can be used for process cooling or for comfort cooling.  A building’s 

a building serving evaporators of varying purposes.  If the heat transfer 

reduce and either increase its energy absorption capabilities or reduce 

the amount of work the building’s chiller would have to do to reduce its 

temperature again.  The greater surface area of ice that the heat transfer 

greater the cooling effect.

It is here that the design of the CTES is crucial. 
How can ice crystallisation be maintained, without forming a solid 
block and therefore reducing the contact surface area?

ENERGY STORAGE
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EnergiVault®

® alongside 
an existing chiller installation, savings of up to 69% can be realised against site cooling costs with up to 64% 
reduction of CO2 emissions.

Plug and play style integration provides an ideal model to create a system that will offer chiller optimisation, and 
forecasting through energy monitoring insight, Time of Use shifting, water production through heat recovery 
and power generation with solar PV.

ECONOMIC AND ENVIRONMENTAL PROPOSALS

*Adding EnergiVault® onto existing chilled water system.

With an estimated purchase price of £250,000 
a payback time of 1.8* years can be realised.
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Average discharge performance
Peak discharge rates in excess of 300kW have been delivered. Due to the operating modes used, EnergiVault® has seen a wide variety of 

Graph 4 below.

®

®

excess of chiller capacity, in times of higher ambient temperature and humidity, or with shutdown of core chillers requiring EnergiVault to 
provide complete facility cooling.

In terms of total daily discharge, Graph 5 below shows the averaged frequency of different daily discharge rates.

Discharge rates of less than 300kWh typically relates to chiller optimisation, with EnergiVault® providing cycling demand. In such mode, it 
has also been a requirement that the battery always retains a proportion of its charge, to act in uninterruptible cooling mode, meaning it is 
always available in case of chiller failure. Higher daily discharge rates equate to peak demand support, when existing chillers are unable to 
cope with cooling demand, or shut-down of core chillers, with EnergiVault® providing supplementary or total cooling. In this mode the need 
for uninterruptible cooling is less critical, as the peak support is already preventing operational shutdown.
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The Montreal Protocol
An international agreement was made in 1987 designed to stop the production 
and importation of ozone depleting substances to reduce their concentration in the 
atmosphere, to protect the earth’s ozone layer.

The Paris Agreement
A legally binding treaty on climate change. Its goal is to limit global warming 
below 2oC compared to pre-industrial levels.

UN Environment Programme
Responsible for coordinating responses to environmental issues within the 
United Nations system. 

International Energy Agency (IEA)
An autonomous intergovernmental organisation, established in 1974, that 
provides policy recommendations, analysis and data on the entire global 
energy sector. 

REFERENCES

The Institute of Refrigeration 
The Institute of Refrigeration (IOR) is an independent registered charity run 

diversity of the refrigeration, air conditioning and heat pump sector (RACHP).

The Birmingham Energy Institute (BEI)
BEI is developing and applying the technological innovation, original thinking and 
new ways of working required to create sustainable energy solutions and support 
the regional, national and global transition to a zero carbon energy system.

The Institute of Global Innovation (IGI)
Part of the University of Birmingham. The IGI aims to inspire, support and 
deliver world-leading multidisciplinary research that addresses the world’s 
most pressing challenges, including environmental pollution solutions and 
clean air.

The Carbon Trust 
Formed in 1999 as part of the development of the Climate Levy, the Carbon 
Trust is an expert partner for businesses, governments and organisations 
around the world helping them decarbonise and accelerate to Net Zero.

National Grid ESO 
National Grid ESO is the electricity system operator for Great Britain.

The Department for Business, Energy and Industrial Strategy 
(BEIS)
A ministerial department supported by 46 agencies and public bodies 
bringing together responsibilities for business, industrial strategy, science, 
innovation, energy, and climate change. Through a chilled water network 
to cool buildings. (BEIS restructured in 2023, with four new departments 
including a Department for Energy Security and Net Zero).

Distribution Network Operator (DNO)
DNOs are licensed companies that own and operate the network of cables, 
transformers and towers that bring electricity from the national transmission 
network to businesses and homes in the UK.

The Green Cooling Initiative
An autonomous intergovernmental organisation, established in 1974, that 
provides policy recommendations, analysis and data on the entire global 
energy sector. 
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a growing global need for energy storage

www.O-Hx.com | info@O-Hx.com   

Copyright© 2023 Organic Heat Exchanger Ltd. All rights reserved. Organic heat 
exchangers is home to the patented “EnergiVault®” technology, capable of storing 
and delivering vast amounts of thermal energy on demand to drive down the cost of 

correct at the time of creation. O-HX is not liable for errors or omissions. 

The application of O-Hx’s 

EnergiVault® around the world 

could lead to huge reductions in 

greenhouse gas emissions.

Member of the Bristish Refrigeration Association, part of the 
Federation of Environment Trade Associations.
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