
www.greencooling.co.uk

energycarbon
cost saving
efficiencycold
roomsvalue

heat recovery
integration
coolheat

temperature
specialists 



2

COLDROOMS &
COLDSTORES

one
pg 3-10

HEAT RECOVERY
THERMAL HUB

three
pg 15-18

TEMPERATURE
MONITORING 
& REPORTING

five
pg 25-26

WINE STORAGEsix
pg 27-32

NATURAL &
HYDROCARBON
REFRIGERANT

two
pg 11-14

ENERGY
MONITORING 
& METERING

four
pg 19-24

COLDROOM
USER GUIDE

eight
pg 36-43

FEATURE GLASSseven
pg 33-35

For more information call: 01253 685145  email: sales@greencooling.co.uk  visit: www.greencooling.co.uk



www.greencooling.co.uk

one

COLDROOMS &
COLDSTORES

3



Green Cooling provides a full design, specification and installation service of high specification, cost
effective cold rooms and cold storage facilities incorporating many heat recovery and energy saving
solutions for leading UK catering companies and has a proven track record of on-time, on-budget delivery
by experienced project engineers.

GC-INTEGRA
The GC-INTEGRA range is ideal
for smaller applications where
budgets and faster lead times
are key project requirements.

The GC-INTEGRA range is compact in
size but still meets the high quality and
efficiency standards expected of a Green
Cooling installation. A fast installation
time coupled with an easy to commission
refrigeration package provides both value
and quick turn around.

THE COLDROOM RANGE

So if you want a quality
coldroom at an affordable
price then the GC-INTEGRA
Coldroom is the perfect

choice for you

GC-EVOPRO
The GC-EVOPRO Coldroom range
is the next step up from the
GC-INTEGRA and provides the
specifier with a high standard but
cost effective coldroom format.

The GC-EVOPRO design has been well
proven with over 14 years of operational
use and is now provided by Green
Cooling. The range now has an enhanced
level of standard equipment, providing
the specifier with a high value and cost
effective coldroom package. 

If your project requires a cost
effective quality coldroom
with the option of added

environmental benefits then
look no further than the 

GC-EVOPRO range

GC-NEXGEN
The GC-NEXGEN range is the
ultimate coldroom package. It
features a complete range of
environmental and cost saving
options which are designed to
reduce operational costs and
increase efficiency.

GC-NEXGEN Coldrooms are provided with
an impressive standard specification and
a variety of optional equipment. This
allows a bespoke cold room specification
to be tailored to meet the efficiency
requirements and environmental
demands of each application.

If Maximum quality, noticeable
cost savings, assurance and a
reduction in CO2 emissions is
something that interests, the
GC-NEXGEN package is the
ultimate package for you

THE
ULTIMATE
COLDROOM
PACKAGE

HIGH
LEVELS OF
QUALITY &
VALUE

FAST
INSTALLATION

& COST
EFFECTIVE 
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TYPICAL COLD ROOM

SAVE
£3,500-£6,000
PER YEAR*

3 System design & specification
3 Dedicated/experienced 

project management team
3 In-house refrigeration specialists

3 Low carbon/low energy
3 Natural refrigerant options
3 Efficient centralised heat 

recovery systems

SHORT TERM & LONG TERM CONTRACT RENTAL OPTIONS 12M2 TO 120M2 AVAILABLE
*Heat recovery - actual savings are dependent on the annual kWh amount of electric or gas heating displaced by the recovered refrigeration heat on each application, potential triple coldroom saving is shown above.

NEW

MARKET LEADING TECHNOLOGY

GC-HEAT RECOVERY
Green Cooling provide a bespoke equipment package which facilitates the recovery of FREE
waste heat from refrigeration systems by using well proven technology coupled with the
innovative use of thermal transfer & energy storage systems. These systems enable the free
low carbon energy to be easily integrated with existing mechanical site services. 

The GC-ITH Thermal Battery enables the highest level of return on investment to be gained by matching the
available waste heat capacity that can be recovered from the refrigeration system with the required level of
heating or hot water energy that is actually needed on site. 

GC-ECO REFRIGERATION (BREEAM)
Legislative requirements within Europe & the UK to minimise the use of high ozone depleting
Fluorocarbon refrigerants are driving an increase in the use of alternative refrigerants that
have low global warming potential (GWP). 

Green Cooling have the solution for you NOW with the launch of the new GC-ECO cold store range.  Industry
leading expertise in designing Hydrocarbon or CO2 based refrigerant systems means that Green Cooling are able
to specify & install cost effective, efficient and BREEAM compliant integral or centralised refrigeration packages
to meet the demands of any chilled or cold storage application.

GC-REMOTE SITE MONITORING
Reductions in site energy use and carbon emissions are now becoming accepted best practice
requirements, additionally the Governments Energy Savings Opportunity Scheme (ESOS) will
mean that a sites energy use will have to become more visible.

The GC-Remote Energy Management and Monitoring System is purpose designed to reduce energy costs within
the Food Service & Production Industries, providing the highest level of cross site visibility with regard to both
energy use and carbon emissions whilst importantly enabling off site fault finding and maintenance to be carried
out quickly and cost effectively.
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National Restaurant Chain -
Standard or Bespoke
Cold Rooms

Green Cooling specialise in providing the highest
standard of cold room for any application. 

These cold rooms can be either a standard refrigerant based solution
or a more innovative but equally well proven system operating with a
natural refrigerant such as a hydrocarbon or CO2.

The team at Green Cooling have accumulated a huge amount of
experience within many varying sectors where a bespoke cooling solution
has been provided to meet a client’s specific demand.

However, this does not mean that Green Cooling cannot work at a
competitive price when providing a more standard solution.

A good example of this is where green cooling work with national
restaurant operators providing a reliable and high quality cold room
design and installation service.

Green Cooling understand the demands associated with a multi site
restaurant rollout programme and work with the operator to ensure that
standards are maintained whilst adding value to the project by offering
new and innovative solutions such as heat recovery and thermal storage
to compliment the cold room installation.

Sales Director Garry Broadbent comments, “ Our approach is to add
value to a project by ensuring that our knowledge of equipment and
services is at the highest level”, continuing, “ This can allow us to identify
opportunities within a project specification to make savings for our client
in terms of both costs and carbon”.

This knowledge relates to both refrigeration and thermal engineering
which is why Green Cooling are able to offer their traditional and well-
proven high quality cold room service alongside the more innovative
areas of heat recovery and thermal storage.

So if you are looking to specify and install a triple cold room restaurant
system or perhaps a more complex CPU food production requirement,
Green Cooling will have the right solution provided by their dedicated
and committed field based application-engineering team.

For value & quality, speak
to the specialists
From design to handover, Green Cooling is your single point solution for
standard or bespoke cold room systems.

Here the Green Cooling approach is all about
customer service and to achieve this objective
they have a very focused approach from design
to completion:

3 Dedicated application engineers

3 In house design team

3 Single point of contact from design to handover

3 Field based survey team

3 In house refrigeration engineers and system 
designers

3 Best system approach to refrigeration equipment 
selection

3 No ties or links with any specific manufacturer

3 Over 15 years of experience

3 Objective is to offer value and service

3 Geared to match the demands of a multi-site 
operator

CASE STUDY
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PROJECT CASE STUDY:

Cadbury World

CASE STUDY

Application

As with all major tourist attractions Cadbury World relies
on its food and drink outlets to provide very necessary
refreshments to its visitors.

The performance of on-site catering is critical in ensuring that
the guest experience is maintained at the highest level and F & B
revenue continues to be generated. With this in mind all aspects
of the catering infrastructure & process must be designed and
installed with this in mind.

When Green Cooling was approached by Fat Boys Catering to
design and install a new refrigerated storage facility as an
important part of Cadbury Worlds catering refurbishment
programme, the key design considerations were efficiency,
reliable system operation and contingency.

Dave Blinkhorn who headed up the project for Green Cooling
noted, “The client required a system that combined efficient
performance with a high level of contingency in order to satisfy
the projects requirements,” continuing, “we specified a high
efficiency refrigeration system that utilised the latest variable
speed compressors, this provided a package which exceeded
the required project specification.”

Providing this type of high-level performance is now the norm
for Green Cooling who are fast developing a reputation in the
market as the refrigeration and cold room provider who delivers
high specification refrigeration systems and cold rooms with
market-leading efficiency.

Equipment & Services
Provided

• Design, Specification, Project management & Installation

• 1 x GC-NEXGEN digital centralised refrigeration system (MT)

• Complete kitchen refrigeration system (MT)

Image courtesy of Ell Brown

PROJECT SUMMARY

Cadbury’s operate a large number of facilities, their
Cadbury World attraction in Bourneville is their
flagship site within the UK and has been designed to
illustrate the Cadbury brand’s high standards of
quality and innovation. 

This flagship facility now incorporates a state of the
art Green Cooling refrigerated storage system that
exhibits industry leading performance, innovation
and design in exactly the same manner as Cadbury
World itself.
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CASE STUDY
PROJECT CASE STUDY: 

Ledbury Restaurant

Application

The Ledbury restaurant and its Chef patron Brett Graham
earned its two Michelin Stars by providing the highest
standards with regard to quality and service.

A detailed approach and attention to detail typify the
restaurants approach to its menu and presentation.

Therefore it would be expected that this same level of diligence
be applied to food production and the restaurants infrastructure
& services.

At the Ledbury this is certainly the case and when it came to
installing a new energy efficient refrigeration system, Brett
Graham looked no further than Green Cooling.

Working alongside the leading consultant firm SHW, Green
Cooling designed and specified a refrigeration system that has
the capability to deal with the restaurants immediate
requirements but also caters for future additional demands in
order to reduce the amount of energy used on site.

Dave Blinkhorn who leads the Green Cooling design team
noted, “ we are now designing systems that encompass energy
efficiency measures as the norm,” continuing, “a site such as
the Ledbury offers real opportunities for energy savings by
applying our unique approach with regard to energy
integration”.

Equipment & Services
Provided

• Project consultancy support

• Design, Specification & Installation

• 3 x water cooled GC-NEXGEN refrigeration systems (MT)

• GC-ITH heat recovery option 

• Complete kitchen refrigeration system (MT)

PROJECT SUMMARY

The Chef patron of this Michelin Star restaurant
demanded quality and performance from design to
completion.

These project demands are understood completely
by Green Cooling, this type of high quality restaurant
project represent the majority of the installations
carried out by Green Cooling within London.

As such, a diligent approach throughout the project
has resulted in the Ledbury now having a
refrigeration system that meets the projects
immediate demands alongside providing further
reductions in energy use over future years.
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CASE STUDYPROJECT CASE STUDY: 
Stonehenge
Visitor Centre

Application

The world famous UNESCO World Heritage Site opened the
doors to its new visitor centre in 2013.

The centre has been designed to complement and enhance the
visitors experience as they view the ancient stone circle, which
dates back to 2200 BC.

Clearly any new additions to this site had to be completely
sympathetic to the surroundings and built to the highest quality
standards in terms of both the environmental and aesthetic
demands.

As such the projects food service contractor HCE contacted
Green Cooling to provide a refrigeration system design that
ticked the box with regard to both the environmental and
aesthetic demands of this unique project.

Scott Pilkington of Green Cooling commented, “the project
tested our design ability in terms of meeting the site demands”,
continuing, “the refrigeration system requirements of the Visitor
Centre provided various site specific challenges which we were
able to deal with during the early concept design stages, this
enabled us to deliver a system that ensured that the high level
of engineering standards required by this site were achieved”.

This type of design to completion project is typical of Green
Cooling’s work, the unique demands of this particular site
provided further challenges which were dealt with and
answered within the structured specification and design
process operated by Green Cooling.

Equipment & Services
Provided

• Design, Specification, Project management & Installation

• 8 x GC-NEXGEN refrigeration systems (MT/LT)

• Complete kitchen refrigeration system (MT)

• GC-NEXGEN PIR cold storage system/structures

Image courtesy of Ashley Columbus via Wikimedia Commons

PROJECT SUMMARY

This project provided relatively unique challenges
with regard to the specification and site layout of the
food service refrigeration system due to the sites
UNESCO World Heritage status.

However Green Cooling’s design team worked
closely with the client in order to provide the highest
levels of system performance alongside meeting the
sites environmental and aesthetic requirements.

Green Cooling operate a structured design led
specification process, this structured approach
allowed these unique challenges to be dealt with in
a coordinated format throughout the duration of the
project.
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PROJECT CASE STUDY: 

Heathrow Airport

Application

An airport provides real challenges for any contractor due
to the nature of the building and its safety & security
demands.

Therefore when the health focused fast food operator Leon
looked to open their new Heathrow restaurant they required an
experienced construction and technical team that could deal
with the specific demands of working within an airport
environment.

Lead catering contractor Vision relied on Green Cooling to
deliver a cold room system which would be provided on a
design, specification and installation basis but importantly
would be completed within the tight time constraints of the fast
track project.

Project Manager Scott Pilkington of Green Cooling commented,
“Our project engineers are used to operating within sites that
require real adherence to safety procedures”, continuing, “our
project control systems reflect the demands of sites such as
Heathrow and these systems allow our site procedures to
overlap with those of our client which consequently reduces the
opportunity for delays and importantly increases project
efficiency & safety”.

Equipment & Services
Provided

• Design, Specification, Project management & Installation

• 1 x GC-NEXGEN water cooled packaged refrigeration 
system

• 1x GC NEXGEN PIR cold room package (MT)

• Dual glazed argon filled feature viewing glass

PROJECT SUMMARY

Projects of this nature require close control and
planning which reflects the unique demands of an
airport or similar site. The combination of design to
completion project management and adherence to
systems allows Green Cooling to approach a project
of this nature with confidence.

Experience and technical ability enabled this project
to be delivered on time and on budget to the
satisfaction of all involved.

Image courtesy of markhillary

CASE STUDY

10 For more information call: 01253 685145  email: sales@greencooling.co.uk  visit: www.greencooling.co.uk



www.greencooling.co.uk

two

NATURAL &
HYDROCARBON
REFRIGERANT

11



GC ECO-INTEGRA

THE REVOLUTION HAS BEGUN!
Green Cooling are proud to announce the launch of our new cold store range the
ECO-Integra. With ongoing demands worldwide for the refrigeration industry to
minimise the use of Flourocarbon refrigerants which have high global warming
potential and are a large emitter of gases hazardous to the ozone layer. Flourocarbon
refrigerants are to be phased out over the coming years, Green Cooling have the
solution for you NOW.

• Hydrocarbon refrigerants are natural, non toxic, non 
ozone depleting refrigerants and are natural replacements
for CFC, HFC and HCFC refrigerants

• Hydrocarbon systems can offer an average of 25% energy
saving over a conventional refrigeration system.

• R290 Hydrocarbon refrigerants have a GWP of less than
5 as opposed to R134a refrigerant which is most 
commonly used within food service refrigeration systems
which have a GWP of 1300 and for low temperature 
applications R404a refrigerant has a GWP of 3922.

• GWP less than 5 compared to 1300 or 3922

• Hydrocarbons are 50% more efficient with regard to the
conduction of heat than fluorocarbon refrigerants. This 
reduces the workload and wear and tear of the compressor
thus extending the working life of the equipment.

• BREEAM compliant with No HFC refrigerant.

• All Systems are integral type - For ease of installation.

• Water cooled and air cooled options available to suite client demand.

• Systems come standard with leak detection to meet regularity demands.

• Offering an annual energy saving of up to 25% Minimizing on going 
operational cost.

• Ceiling mounted or wall mounted types enabling easy specification.

• Standard with LED low energy lighting.

• PIR Insulation offering excellent insulation properties, using pentane free 
blowing agents with no NOx emmissions Breeam approved. 

• PIR insulation is approved by the Loss Prevention Council.

Contact Green
Cooling today, for
your price for the
ECO-INTEGRA range

Call: 01253 685 145
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CASE STUDY
First Hotel to use 
CO2 refrigerant

The recently renovated Café Royal on London’s
Regent Street re-opened in December of 2012 as
a luxury 5 star hotel.

This historic London landmark has seen a number of differing uses
throughout it’s life over the past two centuries from iconic restaurant
to sometime nightclub and has been frequented by the likes of Oscar
Wilde, Bridget Bardot and Mick Jagger.

Now the property has been transformed into a high specification hotel
with cutting edge design in every area from front of house through to the
buildings infrastructure and services.

An area of high priority throughout the design stage was to focus on
minimising energy use and maximising efficiency with regard to the Café
Royals refrigeration needs.

This design and specification process has now culminated in the latest
tenant of the Café Royals upper basement being a CO2 refrigeration
system.

This enables this iconic hotel to gain another accolade as being the first
hotel to use the natural refrigerant CO2.

Providing sufficient capacity to meet the total demand for both coldrooms
and kitchen refrigeration this system utilises the natural refrigerant CO2
which provides complete flexibility in terms of delivered temperature and
is also highly efficient with the capability to provide 100% heat recovery.

Senior members of Green Cooling’s design team worked alongside the
consultant SHW and the kitchen contractor C & C Catering to provide a
complete service from concept to design which ensured that the CO2
system was able to provide critical capacity to meet the total requirement
for both kitchen and cold room refrigeration at a realistic project cost.

This service not only encompassed the design and selection of the main
plant but also included the specification and installation of all chilled and
frozen storage with bespoke under counter units and high performing
cold rooms.

Green Cooling’s Dave Blinkhorn who coordinated the refrigeration system
design commented,” This project was extremely rewarding from a
technical perspective and demonstrates that CO2 is perfectly practical
to install and operate on any size of application”, Blinkhorn continues,”
CO2 packages are able to provide not only critical refrigeration but also
recovered heat at temperatures over 80ºC which is significantly more
effective and usable than can be achieved by a comparable HFC
system”.

This “free high temperature heat” is making these systems very attractive
for use on applications within the catering and hospitality market but
importantly also in the food manufacturing and processing sector where
a store of FREE high temperature heat energy can be used to provide
both potable hot water and also to support a heating system and
potentially displace a boiler with associated carbon savings.

It is clear that CO2 refrigeration is a specialist sector within the context
of the UK refrigeration market, but that being said the operation and
reliability of these systems is actually no different than would be expected
from a comparable HFC system. 

However the real benefits to the client of using CO2 are certainly
attractive and cannot be delivered by a HFC system.

CO2 specification and use is becoming a BREEAM project necessity but
the use of this high efficiency equipment also provides real financial
benefits that should be equally considered alongside the accepted
BREEAM benefits of utilising a natural refrigerant.

Primarily CO2 is able to deliver both flexible low temperature cooling plus
an equally flexible supply of high temperature thermal energy that can
achieve an 80ºC flow temperature.

Green Cooling is a specialist in refrigeration based heat recovery and the
use of CO2 enables them to achieve the most efficient performance of
heat recovery with the highest delivery temperature.

The benefits of CO2 are not only a route to BREEAM excellence but
importantly the message is also that CO2 can provide free recovered heat
at over 80ºC providing the user with a high degree of savings in terms of
both fuel costs and carbon reduction.

It is good to see an industry development such as the increasing use of
CO2, which is in essence being driven by environmental concerns,
providing this financial benefit where high temperature 80ºC “waste heat”
energy can be used in a practical and cost effective manner, in fact it is
effectively providing free energy whilst reducing the use of fossil fuels!

Image credit - Ewan Munro
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A UK first - CO2 for a
hospital catering facility

A CO2 refrigeration system has been installed
and commissioned, through principle contractor
Aggora on behalf of Compass Group, to provide
the on site catering refrigeration requirements
for patients and hospital staff at the Homerton
University Hospital in London.

This installation means that Homerton University
Hospital now has the first hospital catering facility
refrigeration system in the UK to operate with
CO2 as the refrigerant. 

The design of the system was led Green Cooling’s senior
technical and specification manager Dave Blinkhorn who worked
alongside Aggora’s project team.

This bespoke CO2 system utilised the most efficient method of
application taking advantage of the existing 2 x 500kW ammonia
chillers to supply the condenser cooling which negated the need
for any additional remote coils. 

The complete system now operates on natural refrigerants, with
the ammonia system providing the condenser cooling and the
CO2 system providing the critical cooling via the evaporators.

The client’s main objective when selecting the new cold room
system was to gain significant energy savings from both a
medium and long term perspective.

In operation the he energy savings when compared to a
conventional refrigerant system have been calculated to be
16.7% over the course of one year.
Finally, by installing e-cubes to the air on probes a further 15%
energy saving has been realised when compared to conventional
air temperature probes.

Over a ten-year lifespan, some 628,000 kg of CO2 emissions will
be saved thanks to the use of a CO2 system and compared to a
standard HFC system.

The overall system features:

• Trans-critical CO2 unit with a 100% back up twin 
compressor system

• Water-cooled plate heat exchanger

• CO2 control system, with user-friendly touch screen

• Danfoss AKVH pulse valves

• Searle kecx-70L evaporators

• Leak detectors within each coldroom

• ECOBOX coldroom controls

• LED tube lighting

• E-cubes to the air on probes

CASE STUDY
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GC-ITH HEAT BATTERY

Green Cooling provide a bespoke equipment package which enables the recovery of FREE
waste heat from refrigeration systems by using well proven methods coupled with the
innovative use of thermal transfer & energy storage technology.

• 24 hour/365 day FREE ENERGY

• NEW installation or RETROFIT 

• Complete DESIGN & SPECIFICATION 
service

• Free SITE SURVEY 

• 500 to 5,000 litres ENERGY STORAGE

• 3kw to 3,000kW CAPACITY

• REDUCE CARBON

• REDUCE ENERGY COSTS

The GC-ITH Heat Battery enables the highest level of return on investment to be gained by
matching the available waste heat capacity that can be recovered from the application with
the required level of heating or hot water energy that is actually needed on site. 

This coordinated approach is coupled with a practical and flexible means of installation that
allows complete compatibility and integration with other heat sources on site either on a new
installation or retrofit basis.

Unlike other heat recovery equipment that usually provides a standard range of equipment
sizes with a “one size fits all” approach, the GC-ITH Heat Battery utilises a bespoke format
that is geared to providing the highest level of both value and performance in order to match
the profile of use on each particular site.

Behind the GC-ITH Heat Battery system is the understanding that each application will vary
and will call for different levels of heat transfer and different amounts of stored energy to meet
a peak hot water demand.

Hence the flexible design of the GC-ITH Heat Battery system acknowledges that the level of
hot water required on one site may be different to the next, for example this could be due to
the specification of dishwasher within a kitchen or the economies of other heat sources that
may already be on site.

Therefore with this in mind any heat recovery system that is proposed must meet the specific
demands of each particular application and this is why the Green Cooling application team
provide a design and specification support service in order that the correct system be
specified to provide the highest level of return.

Experienced thermal design engineers will assess demand for heating and/or hot water with
the objective of then designing a method of integration that takes maximum benefit of the
available FREE recovered refrigeration energy whilst at the same time focusing on the
reliability of the overall thermal system in terms of ensuring that the provision of services is
enhanced by the addition of the GC-ITH Heat Battery heat recovery system.

What is refrigeration based heat recovery….

WHY?

Basically high value waste heat is rejected from a cooling system within a building or process
and at the same time a boiler could be operating in the same building to provide heating or hot
water; hence the production of energy is duplicated at very high cost.

Historically the specification of heating and hot water systems has been treated as a completely
separate area to the specification of air-conditioning or refrigeration equipment.

WHEN?

However we are now entering an era where this duplication of plant in terms of refrigeration
equipment and boilers is becoming extremely visible and is viewed as being unacceptable due
to increasing energy costs and equally important carbon reduction targets.

As a result of increasing awareness and the need to reduce energy costs and also reduce
carbon emissions Green Cooling have developed their Integrated Thermal Hub with the
objective of providing bespoke heat recovery packages on a new installation or retrofit basis
to counter the duplication of existing heating and cooling systems.

HOW?

The GC-ITH Heat Battery captures waste heat
from a refrigeration system and transfers this
FREE energy into the heating or potable hot
water system within the building in order that the
use of other fuels can be removed or minimised.

RESULT

The outcome is that immediate reductions in
energy costs and carbon emissions can be
achieved and will continue to be achieved with
minimal maintenance and intervention over
future years. 
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Typical application
The savings that can be achieved by installing the GC-ITH Heat Battery result from displacing other fuel sources i.e. if 250kW of heat
energy is available from a refrigeration system, then 250kW of heat energy does not need to be provided from other fuel sources.

The following typical application example illustrates the potential savings that can be made by utilising the GC Heat Battery.

Medium sized restaurant
As an example if we were to look at a typical medium sized restaurant, the potential cost and carbon savings of utilising the GC
Heat Battery become clear.

The three scenarios shown below use different fuel types as follows:

1. Mains Gas 2. Direct Electric 3. GC-ITH Heat Battery

Scenario 3 utilises refrigeration-generated (recovered) heat, which is stored and distributed by the GC-ITH Heat Battery, which
enables this free heat energy to be efficiently, and reliably used.

1. GAS Currently using gas
A. Potable hot water production
An application requires 150kWh of pre heat energy* for hot water
production per day but at two distinct times, 45kWh between
09.00 and 11.00 and 105kWh between 18.00 and 21.00. 

This hot water production is currently generated by on demand
gas boilers at a cost of £2,254 per year at a gas tariff of
3.5p/kWh and an 85% efficient boiler/heater.

B. Space heating
Within the same application there is a heating requirement of
10KW per hour to supply a door curtain for an average of 6
hours per day/year.

This door curtain supply requirement is currently provided by
gas at a cost of £901 per year with the tariff and efficiency
shown above.

Total site requirement
The total daily site requirement is therefore 150kWh for potable
hot water and 60kWh to supply the over door curtain at a total
cost of £3,155 per anum.

3. REFRIGERATION HEAT Using the GC-ITH Heat Battery
A. Potable hot water production.
As above the same application requires 150kWh of pre heat energy* for hot water production per day but at two
distinct times, 45kWh between 09.00 and 11.00 and 105kWh between 18.00 and 21.00. 

This hot water production is currently generated by on demand gas boilers at a cost of £2,254 per year at a
gas tariff of 3.5p/kWh and an 85% efficient boiler/heater.

B. Space heating
Within the same application there is a heating requirement of 10KW per hour to supply a door curtain for an
average of 6 hours per day/year.

However on the same site there is a refrigeration system producing an average 8.75kW of thermal
energy per hour that is normally rejected to atmosphere, and as such any use will be virtually free of
cost and will be extremely low carbon.

Therefore if an integrated heat recovery system is installed to accumulate and distribute the required 210kWh
of thermal energy per day by utilising the refrigeration systems waste thermal energy we see the following
achievable savings.

COST SAVING CARBON SAVING
Gas £3,155 per year Gas 16,682 kg CO2 per year (0.185 kg/kWh)
Electricity £9,367 per year Electricity 45,138 kg CO2 per year (0.530 kg/kWh)

2. DIRECT ELECTRIC
Currently using electricity
A. Potable hot water production.
The same application requires 150kWh of pre heat energy* for hot
water production per day but at two distinct times, 45kWh between
09.00 and 11.00 and 105kWh between 18.00 and 21.00. 

This hot water production is currently generated by on demand
gas boilers at a cost of £2,254 per year at a gas tariff of
3.5p/kWh and an 85% efficient boiler/heater.

B. Space heating
Within the same application there is a heating requirement of
10KW per hour to supply a door curtain for an average of 6
hours per day/year.

This door curtain supply requirement is currently provided by
electricity at a cost of £2,676 per year with the tariff and
efficiency shown above.

Total site requirement
The total daily site requirement is therefore 150kWh for potable
hot water and 60kWh to supply the over door curtain at a total
cost of £9,367 per anum.

CONCLUSION:
This example is based on efficiently utilising 210kWh of refrigeration generated heat energy per day
via the GC-ITH Heat Battery.

Clearly if a system were rejecting larger amounts of energy the associated cost and carbon savings
would be significant.                                                                                             

Basically if a user were to be recovering & using ten times the amount of energy used in this example, then
the savings would be ten times the figures shown above in terms of both cost and carbon, as an application
of this type is completely scalable.

The approximate payback on this illustrative example shown would be as follows:

3 Payback on capital employed 3 Payback on capital employed
DISPLACING GAS...3.5 YEARS DISPLACING ELECTRIC...1.2 YEARS

SUMMARY:
It is important to note that without the integration and storage benefits of the GC-ITH Heat Battery it would not
be possible to achieve these significantly attractive results from the use of recovered refrigeration heat.

This is because the 24 hour production profile of the refrigeration generated heat will not match the
usage profile of the application.

This is why the GC-ITH Heat Battery represents a major step forward in allowing waste energy from refrigeration
to be efficiently and cost effectively utilised with the associated cost and carbon savings that we see in this
example. 

In doing so we can now treat the refrigeration generated heat as a primary heat source and incorporate this
free energy reliably within the building.

*This illustration requires 150kWh per day of heating capacity to provided 75% of total hot water production i.e. heating mains potable water from 10°C to 47.5°C with a secondary heat source taking water from 47.5°C to 60°C.

Therefore the total increase in temperature of the potable hot water is 10°C to 60°C, hence the GC Heat Battery will displace 75% of the total energy required by providing free energy to heat from 10°C to 47.5°C.
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PROJECT CASE STUDY: 

Fera at Claridges

Application

After many successful years operating both as an iconic
hotel and restaurant , late 2013 saw the commencement of
a project to transform claridges main restaurant with a new
theme and concept.

A new approach was required and the high profile chef simon
rogan was asked to being his unique style to the heart of mayfair.

The new restaurant, Fera, has been stripped back to reveal many
of its original features; this creates a front of house presentation
that can easily be considered as world class. 
Alongside the highest levels of presentation at the front of house,
the food service infrastructure itself needed to be of equally high
quality with an energy efficient and innovative design which
complemented the fresh & natural ethos of this new london icon.

For this reason the main food service contractor, CHR, turned to
green cooling in order to achieve a refrigeration specification that
matched the efficiency and quality of design that was directly
aligned with their own induction based kitchen system.

Dave Blinkhorn of green cooling noted,” the refrigeration design
had to be of high efficiency and capable of demonstrating
performance with the maximum level of control along with
facilitating remote access for maintenance”, continuing,” our
green cooling thermal hub heat recovery system maximises
efficiency by transferring waste heat form cold storage into the
kitchen heating system whilst our green optimisation (GO) system
provides energy and temperature monitoring with remote access
for service and maintenance”.

The package certainly ticked every box for the client, meaning
this new London destination can now boast the highest levels of
quality and performance from front of house all the way through
to its cold storage systems and kitchen refrigeration systems.

Equipment & Services
Provided

• Design, project management & installation

• Centralised high efficiency refrigeration system

• GC integrated heat recovery thermal hub

• GO remote energy & temperature monitoring system

PROJECT SUMMARY

Green cooling is now recognised as a leading
refrigeration consultant and installer that is able to
provide the most practical, cost effective and
innovative food service refrigeration systems.

This installation within Fera at claridges is a great
example of engineering design combining value with
the highest levels of efficiency and performance.

The centralised refrigeration system, the in-built heat
recovery and the complete suite of energy
management and temperature monitoring provides
a system that has all aspects of good refrigeration
design covered in a manner that befits a 2014
installation.

CASE STUDY
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Dedicated to reducing energy use and increasing
site efficiency within the catering and hospitality sector

A brief overview

Savings would be
achieved via a
reduction in site
energy...

Green Optimisation provides companies & organisations with a service which
adds real value to their core operations. Expectations would be that a client
would typically make a financial saving per site which would be significantly
greater than the annual costs of enabling the GO service to be delivered.

These savings would be achieved via a reduction in site energy use with the benefit of further
savings gained from items such as electronic temperature monitoring, achieving maintenance
efficiencies and reducing carbon penalties with the added benefit of 24/7 monitoring and control.

This GO service is based around reducing & monitoring energy usage whilst providing additional
benefits in terms of enabling further cost and carbon reductions on a continuous partnering basis.

The Green Optimisation service

Use GO to reduce
energy use, reduce
carbon emissions,
automate temperature
monitoring, reduce
maintenance costs
and support site
reporting procedures.

Treat the GO system
as a remote energy
manager watching
and advising 24/7...

• Energy savings area achieved by monitoring and controlling all the key areas of a site

• The installed system ensures that savings are maintained at the highest level

• A complete suite of reports are provided for each site by operational area

• A summary report is delivered monthly with 24/7 access to real time information

• Compare various sites by total use and by each operational area, identify inefficiencies

• Remove and reduce the risk of human error causing high use of any utility

• Temperature monitoring or similar is generated automatically, saving labour costs

• Installed equipment will ensure that overuse is reduced even when the site is unmanned

• An initial energy survey/report is carried out and reviewed on  a six monthly basis

• The users site is monitored 24/7 and will produce an alarm to advise of energy overuse

• A manned desk will notify the user of any alarms in order to generate an immediate action

• The GO maintenance function provides preventative maintenance support

• Any equipment running outside a pre-determined tolerance will generate an alarm 

• The user can then avoid and reduce costly emergency/breakdown maintenance

• External site intervention is also available providing vital remote information and control

• Justify capital purchase decisions using actual information generated from each site

• Achieve the highest return from any low carbon improvements by indentifying actual needs
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The Monitoring Interface

It is clear that energy is becoming more
important to the UK commercial & industrial
market place from the perspectives of both
cost and carbon reduction.

As a result businesses & organisations are
conscious that they need to achieve real
reductions in both fuel costs and carbon
emissions. 

However the general approach to this key area
within the commercial and industrial market
place at present is to focus on the actual
opportunities available in terms of
implementing tariff reductions, exploring low
energy capital equipment and installing meters.

Whilst this approach is perfectly sensible and
practical, the opportunities available to
provide savings require a focused approach
and an in-depth knowledge of how a site is
actually performing.

Hence this is how the GO service will be
utilised in order to provide a clear picture of
energy use by each individual area within a
site or building whilst providing a high level of
added value to the client in order to identify,
achieve and maintain energy savings.

GO-Support can incorporate the
following options dependent on
the applications demands:

• Energy survey, provided on annual basis

• EPC included as part of the initial survey

• Consultation meeting (six monthly) to discuss findings with areas for improvement being identified

• A complete monitoring system installed measuring energy use, temperature, efficiency and other key site specific areas

• Notification of any fault or failure via a manned helpdesk with flexible tiered service delivery levels provided (24/7)

• A preventative maintenance element is available in order to monitor key electrical & mechanical equipment and 
provide early warning of potential failure

• Remote operation is also included allowing for full off site intervention should this be required

• A monthly energy report issued with additional content covering industry & relevant product developments

• Each site will have access to a dashboard showing the individual level of performance and operation with 
reporting capability

• A multi site user will be able to rank & compare different sites in order to trend and identify performance 
levels & efficiency

• The system will remove any risk of human error and provide an extensive suite of  information supported by a 
pro-active support service in order to assist with the implementation of any cost & carbon reduction measures

• The user has immediate information and access to all operational elements of a site whilst having the knowledge 
that monitoring is in place to identify any areas of concern and pro-actively identify inefficiencies 24/7

• Optional revenue monitoring and comparison by site providing realtime efficiency of both energy and operation

Version-2 M&T+Control Master (representative dashboard illustrated, format may change due to layout/format updates)
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An opportunity to save a
significant amount of energy
and it could actually be sitting right
under our nose?

Arguably one of the most straightforward areas
where we can reduce energy use is to remove on
site duplication of plant.

By this we are referring to the situation where valuable waste heat from
a cooling system is rejected from a building but at the same time the
building is using fossil fuels to provide space heating or hot water.

This situation can be found in any application from a manufacturing plant
to a hotel/restaurant to a standard office building, all these buildings & their
operational activity have a significant heating or hot water demand that
can be operating alongside an equally significant rejected cooling load.

Basically high value waste heat is rejected from a cooling system within
a building or process and at the same time a boiler could be operating in
the same building; hence the production of energy is duplicated at very
high cost.

Historically the specification of heating and hot water systems has been
treated as a completely separate area to the specification of air-
conditioning or refrigeration equipment.

However we are now entering an era where this duplication of plant in
terms of refrigeration equipment and boilers is becoming extremely
visible and is viewed as being unacceptable due to increasing energy
costs and equally important carbon reduction targets.

As a result of this increasing awareness there are specialist organisations
emerging with the objective of providing bespoke heat recovery
packages on a retrofit basis to counter the duplication of existing heating
and cooling systems.

The renewable industry and the energy reduction sector have been
scarred by misapplication and it would appear that heat recovery could
potentially go down the same path.

Why, because it is extremely straightforward for a refrigeration heat
recovery system to be considered because the results are very clear,
mainly due to the fact that any heat being recovered is free.

Garry broadbent of Green Cooling represents such a company and
comments, “We are seeing that once a specifier or end user
understands that they are wasting costly heat energy they
immediately become interested in heat recovery”, continuing,”
our approach is to monitor and determine how much waste
refrigeration energy a user is rejecting and to also monitor the
heat energy they require, we then design a bespoke heat recovery
system to suit their application as there is no point proposing
heat recovery to an end user if there is an insufficient demand for
the recovered heat”.

Hence it would be sensible to insist that before any investment is put
in place the actual demands of the application be determined, Garry
Broadbent of Green Cooling further comments, “For example we fit
metering equipment within a facility to record the actual amount
of required heat energy and also simultaneously record the
rejected amount of cool energy, by applying this basic level of
diligence the right level of investment can be applied to match
the projects objectives”.

This heat is a by-product of providing cooling and therefore has zero
energy costs, how can the user of such a system lose?

But, the system must be correct for the application and this is where a
complete understanding of the clients system must be gained including
historical and actual hot water or heating usage information. 

The reason for this level of diligence is to ensure that the amount of heat
recovered is completely in line with the amount of heat required by the
site in order to provide the maximum level of payback.

Hence it can be pointless installing a heat recovery system that either
produces too much or too little thermal energy as the investment in the
capital plant is at risk of not providing an attractive return on investment.

This diligent purchasing procedure would be applied when selecting any
item of plant or equipment.
 
However when new energy saving equipment is considered this basic
specification diligence can be somewhat difficult to put in place and
therefore the fact that a percentage of energy can be saved is enough to
secure an order for this “new energy efficient” equipment and there lies
the risk.

Therefore the message coming through appears to be very clear in that
recovering waste heat from refrigeration and cooling equipment is a huge
opportunity.

However to gain the maximum benefit from any investment it is vital that
the right level of planning and diligence is applied in order to ensure that
the heat recovery system does not simply turn into a carbon reducing
gesture that does not provide any real benefits.



CASE STUDY
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Real benefits
from site optimisation

Any organisation operating an industrial or commercial site can now see tangible benefits by fitting energy Monitoring &
Targeting systems (M & T). A major restaurant chain recently fitted two neighbouring sites with Green Optimisation M&T
Systems in order to enable management to gain total visibility of site energy use. 

The Green Optimisation (GO) package of M & T systems and services produces a number of diverse benefits and is now becoming acknowledged as
being a key component of an organisations energy and environmental plan.

Garry Broadbent of Green Optimisation commented,” M&T systems require robust reliable hardware and a well designed software platform,” continuing,
“our GO Energy Remote systems meets these requirements but it is our unique support service that can make real efficiencies for our clients. Our
team is geared towards cost effectively working with clients to facilitate real achievable on-going savings, “ noting,” experience really does count in
this area, our engineers provide practical  input into site practice, they identify inefficient equipment and they constantly drive to identify new initiatives
with the  shortest return on capital.”

Energy Monitoring and Targeting (M&T) is rooted in the principle that it is impossible to manage what cannot be measured. M&T techniques provide
feedback on operating practices and identify the subsequent results that are yielded by energy management initiatives.

Green Optimisation (GO) M&T draws on the following
principles:

Monitoring: data gathering to establish baselines and monitor
resulting impacts subsequent to changes.

Targeting: identification of reduction targets based on past data.

Reporting: energy consumption analysis to make informed
decisions on the measures required to meet targets.

The results from this project enabled the
restaurant to receive clear information with
an energy dashboard that is site specific.

Monitoring and targeting is not all about the
hardware and software, it is about regular attention
and focus on site specific requirements.

In this situation the Green Optimisation team are
able to utilize years of food service experience in
order to add real value to the clients operations.

The systems installed within this national restaurant
chains twin site project are geared to provide
standard Green Optimisation system benefits:

GO ACHIEVE Significant energy savings (between 5% & 15%)

GO ACHIEVE Short payback periods (less than 2 years)

GO ENABLE Energy cost management & control

GO REDUCE Carbon emissions & meet CO reduction targets

GO DETERMINE Achievable site energy savings

GO MEET 2014/15 ESOS mandatory sub metering - annual
energy audits

GO BENCHMARK Profile key sites for programmed optimisation

GO ROLLOUT Plan & implement energy cost saving measures

Once these steps are carried out the GO service is activated
which turns raw information into cost and carbon savings:

Measure: data gathered automatically at regular intervals form both restaurants.

Define the baseline: design a basic model using all variables which acts
as a template for the restaurants standard operations

Monitor variations: create visibility with regard to the difference between
energy used/data measured and the baseline objectives, threshold targets
and alarms are then activated if these baseline objectives are exceeded.

Identify causes: subsequent to identifying and verifying the variations
above the baseline, the GO team identify related causes within the
restaurant , whether these are positive (to be repeated and encouraged) or
negative (to be eliminated).

Set targets: use the baseline to identify realistic and attainable targets with
an option to utilize the GO teams experience on a project or contract basis.

Monitor results: ensure that projected targets are reached and sustainable
with regular reporting and feedback in order to enable management reporting
and complete visibility in order to attain on-going energy cost reduction savings.

When presented with this particular twin site restaurant
project the Green Optimisation (GO) M&T team followed
standard procedures & the GO disciplined two step
approach in order to deliver the required results which would
meet the clients energy reporting needs and objectives:

1. Site analysis and identification of main consumers

2. Identification of other variables (production, weather, schedule, etc.)



Green leak detection
eliminates costly wastage

Green Optimisation was recently contacted by a major UK chain of restaurants to look into whether or not they
had a leak on one particular site. The suspected leak was located between their mains-incoming water supply and
the utility connection at the end of the road.

The Green Optimisation system utilises a range of meters and web based reporting tools that provide a variety of energy & cost reduction based
services. This range of systems is ideal for use on projects where site information needs to be gathered on a timely and easily accessible basis.

On this site the restaurant had 1 x incoming meter provided by the utility company which was located 100m from the restaurant (positioned
down a wet 1m deep hole). The restaurant required a meter system to be fitted within their building in order to check that the flow rate on the
incoming feed matched the utility companies own meter i.e. to identify if there is leakage between the 2 x water meters within the 100m pipe run.

Fast forward 3 months…
Over a three month period Green Optimisation has: 

• Fitted an eight channel pulse counter to the incoming meters 
(BBSP-PM8)

• Fitted a battery powered GPRS pulse counting meter to the 
utility companies meter

• Checked the validity of data from both devices by measuring 
pulses taken during a week long period and comparing those 
pulses with the meter readings

• Configured a bespoke Energy Manager Online system with the
appropriate data feed points

• We've missed something and there is another pipe fitted off of 
the pipe that runs between the utility meter and the site, or there
is a leak of around 100 litres per hour.

• We checked the pipework schematics with the client and it was
identified that there is no other connection, which means there 
must be a leak.

The graph of the data usage provided to the client
compares the 2 x meters and identifies any imbalance. 

The water utility companies water meter has a
[reasonably] constant 100 litres per hour feed
greater than the internal water meter, which means
either:

A gently dribbling tap will give a flow rate of roughly
1.2 litres per minute, which is roughly 100 litres per
hour. 

This will be the sort of magnitude of leak that was identified &

confirmed at the site by the 2 x water meters being positioned in

series. 

Once this leak is rectified the site will save 876

cubic meters of water per year or c. £1,750 per year,

over the 20 year operational life of the building this

means the landlords will save c. £35k in total.

The fitting of the 2 x meters in series with pulse readouts and

recording enable the leak to be verified. This metering system will

also ensure that the 100m exposed length of interconnecting pipe

is protected from future wastage as any over use will prompt a

threshold alarm to the site operator.

All this information is delivered to the client via their own energy

manager on-line system, which was deemed by the client on this

application as being simple and easy to use.

CASE STUDY
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GO Temperature Monitoring

GO COMPLIES 
GO ensures that you have constant real time temperature readings
reliably logged 24/7 reported in line with your site procedures

GO SAVES CASH 
GO saves labour costs every time a temperature reading is
logged, this can achieve a one-year payback with realistic savings
of over £2,500 per year

GO RECORDS
Go archives, so that your individual site reports are accessible at
any time in order to satisfy internal or external HACCP
inspections/requirements 

GO ALARMS
GO provides an early warning to let you know if a critical
refrigerated area experiences an increase in temperature

GO MANAGES
GO ensures that staff adhere to best practice refrigeration system
operation guidelines, identify & eliminate poor operational procedures

GO STAFF TRAINING
GO e-learning modules provide clients with staff training designed to
ensure best practice cold room operation and use 

GO CONFIRMS
GO constantly checks that doors are closed on critical
refrigerated areas in order to avoid wastage and downtime

GO MAINTAINS
GO identifies if there is a problem with your refrigeration systems
and reduces emergency maintenance costs

GO INSURES
GO reduces perishable food waste caused by refrigeration
problems; temperature alarms arrive in real time and not at the
end of a shift so you know immediately

The GO system will monitor & manage the operation of your
food service refrigeration systems.
This cost effective web based system has been designed to deliver reliable and accurate HACCP reports
along with providing easy remote access and early warning of any temperature related issues.

GO Temperature Monitoring (GO-TM) acts as your remote refrigeration supervisor by
constantly monitoring your cold rooms and display refrigeration equipment:

GO-TM delivers real benefits:

NEW GO-TM PLUS
includes REMOTE ENERGY MONITORING - enables you to report, analyse, compare, then REDUCE ENERGY COSTS & SAVE ££££'s

• A labour saving of around £7.50 per day or £2,700 per year due to staff 
no longer having to take manual temperature readings*

• Reduce costly engineer visits due to frozen refrigeration units, you will 
know if there’s an issue within 30 minutes not 4 hours and an engineer 
visit may be avoided (if one visit is avoided you save circa £300)

• Waste food costs can be avoided, you will know of a refrigeration issue on 
a real time basis and management can take immediate action. This means 
that the saving from one incident could be worth over £500 to your business

*Based on a nominal individual staff member cost of £10,000 per annum with 15 minutes taken per temperature log carried out 3 times per day.
**Typical costs per 150 cover restaurant but intended for guidance purposes only, actual costs will be provided at the point of quotation.

GO-TM provides a realistic saving of £2,500 to £3,500 per
year and can deliver a payback period of one year or less**
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ABOUT WINEWALLS DIRECT

Alongside delivering high quality products, Wine Walls Direct provide a complete service
geared towards ensuring that clients are provided with the best advice and support
whilst selecting a wine display & storage system.

A complete service from concept to completion…

From selecting a single stand alone unit through to a fully integrated feature wine wall, our applications team will ensure
that you have a full appreciation of available equipment and its specification in order that your final decision is based around
the best options that match for your application.

VARYING LEVELS OF SERVICE CAN BE PROVIDED DEPENDENT ON YOUR PROJECTS DEMANDS:

1. SELECT

You select and purchase from our range of Enofrigo equipment
with telephone support from our applications team.

2. SURVEY

Wine Walls Direct in house technical engineers will survey your
site and provide options that will meet your project
specification.

3. DESIGN

Our applications team will meet with your interior deign team
to discuss a projects demand and assist in system selection.

Above all you can rely on Wine Walls Direct to provide you with
an experienced approach from both technical and design
perspectives that will allow your project to benefit from a high
quality and functional system, which will complement the look
and feel of the installation.
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GC-ITH HEAT BATTERY

Wine Walls Direct provide a bespoke equipment package which enables the recovery of
FREE waste heat from refrigeration systems by using well proven methods coupled with
the innovative use of thermal transfer & energy storage technology.

• 24 hour/365 day FREE ENERGY

• NEW installation or RETROFIT 

• Complete DESIGN & SPECIFICATION
service

• Free SITE SURVEY 

• 500 to 5,000 litres ENERGY STORAGE

• 3kw to 3,000kW CAPACITY

• REDUCE CARBON

• REDUCE ENERGY COSTS

The GC-ITH Heat Battery enables the highest level of
return on investment to be gained by matching the
available waste heat capacity that can be recovered
from the application with the required level of heating
or hot water energy that is actually needed on site. 

This coordinated approach is coupled with a practical
and flexible means of installation that allows complete
compatibility and integration with other heat sources
on site either on a new installation or retrofit basis.

Unlike other heat recovery equipment that usually
provides a standard range of equipment sizes with a
“one size fits all” approach, the GC-ITH Heat Battery
utilises a bespoke format that is geared to providing the highest level of both value and
performance in order to match the profile of use on each particular site.

Behind the GC-ITH Heat Battery system is the understanding that each application will vary
and will call for different levels of heat transfer and different amounts of stored energy to meet
a peak hot water demand.

Hence the flexible design of the GC-ITH Heat Battery system acknowledges that the level of
hot water required on one site may be different to the next, for example this could be due to
the specification of dishwasher within a kitchen or the economies of other heat sources that
may already be on site.

Therefore with this in mind any heat recovery system that is proposed must meet the specific
demands of each particular application and this is why the Green Cooling application team
provide a design and specification support service in order that the correct system be
specified to provide the highest level of return.

Experienced thermal design engineers will assess demand for heating and/or hot water with
the objective of then designing a method of integration that takes maximum benefit of the
available FREE recovered refrigeration energy whilst at the same time focusing on the
reliability of the overall thermal system in terms of ensuring that the provision of services is
enhanced by the addition of the GC-ITH Heat Battery heat recovery system.

WHAT IS REFRIGERATION BASED HEAT RECOVERY….

WHY?

Basically high value waste heat is rejected from a cooling system within a building or process
and at the same time a boiler could be operating in the same building to provide heating or hot
water; hence the production of energy is duplicated at very high cost.

Historically the specification of heating and hot water systems has been treated as a completely
separate area to the specification of air-conditioning or refrigeration equipment.

WHEN?

However we are now entering an era where this duplication of plant in terms of refrigeration
equipment and boilers is becoming extremely visible and is viewed as being unacceptable due
to increasing energy costs and equally important carbon reduction targets.

As a result of increasing awareness and the need to reduce energy costs and also reduce
carbon emissions Green Cooling have developed their Integrated Thermal Hub with the
objective of providing bespoke heat recovery packages on a new installation or retrofit basis
to counter the duplication of existing heating and cooling systems.

HOW?

The GC-ITH Heat Battery captures waste heat
from a refrigeration system and transfers this
FREE energy into the heating or potable hot
water system within the building in order that the
use of other fuels can be removed or minimised.

RESULT

The outcome is that immediate reductions in
energy costs and carbon emissions can be
achieved and will continue to be achieved with
minimal maintenance and intervention over
future years. 

NEW
RECYCLE WASTE HEAT
FROM WINE DISPLAY

COOLING.

SAVE ON ENERGY COSTS
& REDUCE CARBON

EMISSIONS!
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Typical application
The savings that can be achieved by installing the GC-ITH Heat Battery result from displacing other fuel sources i.e. if 250kW of heat
energy is available from a refrigeration system, then 250kW of heat energy does not need to be provided from other fuel sources.

The following typical application example illustrates the potential savings that can be made by utilising the GC Heat Battery.

Medium sized restaurant
As an example if we were to look at a typical medium sized restaurant, the potential cost and carbon savings of utilising the GC
Heat Battery become clear.

The three scenarios shown below use different fuel types as follows:

1. Mains Gas 2. Direct Electric 3. GC-ITH Heat Battery

Scenario 3 utilises refrigeration-generated (recovered) heat, which is stored and distributed by the GC-ITH Heat Battery, which
enables this free heat energy to be efficiently, and reliably used.

1. GAS Currently using gas

A. Potable hot water production
An application requires 150kWh of pre heat energy* for hot water
production per day but at two distinct times, 45kWh between
09.00 and 11.00 and 105kWh between 18.00 and 21.00. 

This hot water production is currently generated by on demand
gas boilers at a cost of £2,254 per year at a gas tariff of
3.5p/kWh and an 85% efficient boiler/heater.

B. Space heating
Within the same application there is a heating requirement of
10KW per hour to supply a door curtain for an average of 6
hours per day/year.

This door curtain supply requirement is currently provided by
gas at a cost of £901 per year with the tariff and efficiency
shown above.

Total site requirement
The total daily site requirement is therefore 150kWh for potable
hot water and 60kWh to supply the over door curtain at a total
cost of £3,155 per anum.

3. REFRIGERATION HEAT Using the GC-ITH Heat Battery

A. Potable hot water production.
As above the same application requires 150kWh of pre heat energy* for hot water production per day but at two
distinct times, 45kWh between 09.00 and 11.00 and 105kWh between 18.00 and 21.00. 

This hot water production is currently generated by on demand gas boilers at a cost of £2,254 per year at a
gas tariff of 3.5p/kWh and an 85% efficient boiler/heater.

B. Space heating
Within the same application there is a heating requirement of 10KW per hour to supply a door curtain for an
average of 6 hours per day/year.

However on the same site there is a refrigeration system producing an average 8.75kW of thermal
energy per hour that is normally rejected to atmosphere, and as such any use will be virtually free of
cost and will be extremely low carbon.

Therefore if an integrated heat recovery system is installed to accumulate and distribute the required 210kWh
of thermal energy per day by utilising the refrigeration systems waste thermal energy we see the following
achievable savings.

COST SAVING CARBON SAVING
Gas £3,155 per year Gas 16,682 kg CO2 per year (0.185 kg/kWh)
Electricity £9,367 per year Electricity 45,138 kg CO2 per year (0.530 kg/kWh)

2. DIRECT ELECTRIC
Currently using electricity

A. Potable hot water production.
The same application requires 150kWh of pre heat energy* for hot
water production per day but at two distinct times, 45kWh between
09.00 and 11.00 and 105kWh between 18.00 and 21.00. 

This hot water production is currently generated by on demand
gas boilers at a cost of £2,254 per year at a gas tariff of
3.5p/kWh and an 85% efficient boiler/heater.

B. Space heating
Within the same application there is a heating requirement of
10KW per hour to supply a door curtain for an average of 6
hours per day/year.

This door curtain supply requirement is currently provided by
electricity at a cost of £2,676 per year with the tariff and
efficiency shown above.

Total site requirement
The total daily site requirement is therefore 150kWh for potable
hot water and 60kWh to supply the over door curtain at a total
cost of £9,367 per anum.

CONCLUSION:
This example is based on efficiently utilising 210kWh of refrigeration generated heat energy per day
via the GC-ITH Heat Battery.

Clearly if a system were rejecting larger amounts of energy the associated cost and carbon savings
would be significant.                                                                                             

Basically if a user were to be recovering & using ten times the amount of energy used in this example, then
the savings would be ten times the figures shown above in terms of both cost and carbon, as an application
of this type is completely scalable.

The approximate payback on this illustrative example shown would be as follows:

3 Payback on capital employed 3 Payback on capital employed
DISPLACING GAS...3.5 YEARS DISPLACING ELECTRIC...1.2 YEARS

SUMMARY:
It is important to note that without the integration and storage benefits of the GC-ITH Heat Battery it would not
be possible to achieve these significantly attractive results from the use of recovered refrigeration heat.

This is because the 24 hour production profile of the refrigeration generated heat will not match the
usage profile of the application.

This is why the GC-ITH Heat Battery represents a major step forward in allowing waste energy from refrigeration
to be efficiently and cost effectively utilised with the associated cost and carbon savings that we see in this
example. 

In doing so we can now treat the refrigeration generated heat as a primary heat source and incorporate this
free energy reliably within the building.

*This illustration requires 150kWh per day of heating capacity to provided 75% of total hot water production i.e. heating mains potable water from 10°C to 47.5°C with a secondary heat source taking water from 47.5°C to 60°C.

Therefore the total increase in temperature of the potable hot water is 10°C to 60°C, hence the GC Heat Battery will displace 75% of the total energy required by providing free energy to heat from 10°C to 47.5°C.
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WINE WALL DIRECT RANGES

Each range of Wine Walls Direct wine displays has been specifically designed to fit into their chosen environment. Wine Walls Direct
and Enofrigo are always exploring new horizons of development to offer professionals high quality systems with cutting edge design.

WINE LIBRARY WALL MIAMI CONCEPT

GRACE 2 DUAL TEMP CONSERVATORE

EASY CALIFORNIA
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MAXIMUM GLASS

Maximum Glass systems from WWD provide large scale glazed
refrigerated meat presentation & storage solutions.

These unique feature meat systems range from reception displays through to 3m high glazed butchery structures that are
designed on a bespoke basis to meet the demands of each particular project.

From presenting a single cut of meat through to providing a complete dry ageing controlled storage system, the Maximum
Glass range is able to deliver a striking and unique bespoke design that allows a restaurant to involve the consumer with
the product in a truly memorable way.
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JAMES MARTIN’S
MEAT MARKET FRIDGE 

CASE STUDY

A fantastic way of involving diners directly with the
produce in the restaurant environment

The Green Cooling design team
have a wealth of experience within
this type of application having
worked extensively on similar high
specification projects

Manchester 235 adds a new dimension to the casino world by becoming
a complete entertainment complex that now includes this new iconic
James Martin restaurant.

The restaurant features a menu that favours local and speciality dishes
and as such the equipment installed within the restaurant called for
something special in terms of presentation and delivery.

The refrigeration demands of any catering facility are usually dealt with
at the back of house where the clients will not normally see any of the
equipment or systems.

At Manchester 235 this was definitely not the objective as the refrigerated
cold room was to become a key feature within the restaurant. The
restaurant required a dry-ageing room in order to provide high quality
beef to reflect the demands of the menu.

However the dry-ageing cold room needed to be visible from the
restaurant with a 2m x 1.6m window that would allow the meat to be
viewed from the restaurant.

The feature “Meat Market Fridge” allows customers to view the locally
sourced produce and was noted positively by the press on the opening
night.

Green cooling working on behalf of Modo CKD provided a
complete design; specification and installation service
that included:

• GC-NEXGEN cold room structure
• Argon filled “Meat Market Fridge” window 
• Stainless steel meat rail
• Low noise & low energy refrigeration system
• Ancillary controls & equipment

Dry ageing of beef is becoming increasingly popular and falls into the
specialist area of food service cold storage where Green Cooling are
rapidly making a name for themselves. 

The Green Cooling design team have a wealth of experience within this
type of application having worked extensively on similar high specification
projects, which require an innovative and high quality approach with
regard to both design and refrigeration engineering standards.

THE COMPLETE SERVICE
3 SYSTEM DESIGN 3 SPECIFICATION

3 INSTALLATION 3 EXPERIENCE

3 TECHNICAL SURVEY 3 HIGH QUALITY

Green Coolings Project Manager Scott Pilkington commented

“This is a fantastic way of involving
diners directly with the produce in the
restaurant environment, “continuing,”
we have designed and installed many

feature wine walls to achieve the same
objective within a restaurant but this is

a great example of refrigeration
working with design to create a striking

& unique feature for the stored meat”
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COLDROOM USER GUIDE
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savingefficiencycold

roomsvalue heat
recovery integration

coolheattemperature
specialists

Best practice standards

An introduction to commercial coldrooms
A commercial refrigeration system works in exactly the same manner as your domestic refrigerator but on a
larger scale.

The points noted within this user guide can be reflected in your own home environment.

For example, you would not leave your fridge door open for long periods whilst being busy in the kitchen and the same applies to your
commercial coldroom!

Coldrooms are designed to operate with regular use in an efficient and reliable manner. If the points noted within this user guide are not
put into practice your site will experience problems

The purpose of this quick guide is to detail to staff the correct procedures by which to manage their
walk in coldroom refrigeration on site.

Coldroom User Guide instructions
Please work through the user guide and answer all the questions. On completion you will have gained a basic
understanding of best practice coldroom use.



COLDROOM USER GUIDE

What you have

Please select the temperature below

Temperature 1

What are the operational temperatures?

-21 SELECT

Temperature 2

+1 SELECT

Temperature 3

-2 SELECT

+5 SELECT

-18 SELECT

+8 SELECT

Your current configuration on site
is similar to the example shown
below, walk in freezer coldroom
(1), walk in chiller coldroom (2)
and a walk in cellar coldroom (3). Walk in cellar coldroom 3

Walk in chiller coldroom 2

Walk in freezer coldroom1
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Taking Food Deliveries

Please select your option below

What should you do when accepting deliveries?

Leave coldroom turned on?

YES SELECT NO SELECT

Close doors when possible?

YES SELECT NO SELECT

When taking food deliveries that are going to take a while to move from delivery point and load into coldroom it is good practice to turn
the coldroom off at the control panel to stop the refrigeration cycle. This will stop the refrigeration effect and reduce the possibility of the
internal evaporator freezing as shown below.

It is commonly found that when food deliveries are taking place, coldroom doors are left wide open and strip curtains are removed. This
allows the warm air from the kitchen to escape to the coldest point which is the coldroom.  

Warm air entering the coldroom will cause the room to rise in temperature
and this will cause an ice build up on the evaporator coil & ceiling. This
will require an engineer to visit site and clear the ice from the evaporator.
This is classed as customer mis-use and is not covered under warranty.

Heavy snow on the roof indicates moisture ingress, typically caused by the door
being left open for prolonged periods of time with coldstore switched on.
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Placement of food within your coldstore 

Please answer the questions below

Maintaining good airflow in the cold room is vital

When stocking your coldrooms, it is good practice to keep the location of the evaporator that cools the coldroom clear from blockages
and ‘overstacking’. When this blocking of air flow takes place it restricts the evaporator thus causing a similar situation as when taking
food delivery i.e. the evaporator coil will ice up. This will again require a call out by the refrigeration contractor which will not be covered
under warranty and is chargeable.

The picture to the left shows the overstocking detail, and in the top right hand
corner you can see the beginning of the ice build up due to the air flow
restriction caused by the stock being positioned in front of the evaporator.

Should the evaporator
air flow be kept clear?

YES SELECT NO SELECT

Should product be stacked
to allow access?

YES SELECT NO SELECT

COLDROOM USER GUIDE
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General Operation

Please answer the questions below

Avoid allowing warm air into the cold rooms

It is good practice that when coldrooms are in operation that the doors are kept closed at all times, even when entering the coldstore to
collect stock. The inner release mechanism makes it easy for the door to be opened from inside.

It is also important to keep strip curtains in position at all times, as these prevent warm air entering into the coldrooms from a hot kitchen
or working corridor.

Remember strip curtains are there for a reason, they reduce the amount of
warm air entering the cold room when in operational use and prevent high
temperature issues.

Is it important that the doors
are closed whenever possible?

YES SELECT NO SELECT

Should strip curtains be removed
to allow access for working?

YES SELECT NO SELECT
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Monitoring

Please answer the questions below

Checking the temperature will reduce
maintenance issues 

It is important that when a coldroom is noticed to be operating at a high temperature that a call is immediately placed and logged to the
correct individual or company. This will enable a swift and prompt action to prevent any further damage and to enable the coldroom to
be returned to the correct operating temperature as soon as possible

The picture shows a freezer coldroom at -8.9ºC, action is  immediately required.

If high temperature is noticed should
this be reported immediately?

YES SELECT NO SELECT

Is it easier to correct a high
temperature fault if it is
reported early?

YES SELECT NO SELECT
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Health and Safety

Please answer the questions below

Maintaining best practice safety standards are
essential

In certain circumstances faulty equipment can cause health and safety issues and it is important to notify the correct person immediately
to ensure that the risk to staff is minimised and rectified with the most upmost urgency.

Typical health and safety risks associated with component breakdown or site misuse:

1. Leaking drain within coldroom
This can cause ice build up on the floor of the coldstore causing a
slippery, wet surface to walk on. This imposes a high risk to staff
working in and out of the coldstore.

2. Defrost of coil by site personnel
It is not good practice to de-ice an evaporator with a sharp object,
this can result in pipe work fracture/piercing resulting in a refrigerant
gas leak or injury to the individual. In a confined space refrigerants
can cause nausea and ill health. Therefore under no circumstances
should an attempt be made to remove ice from a frozen evaporator.

***Should an evaporator be iced up please notify the client as
soon as possible for advice and action***

3. Lifting of the coldroom floor
Should a floor begin to lift at any area within the coldroom it is
important to notify the supplier immediately in order to rectify the
problem as soon as possible. This will prevent the risk of trips and
falls resulting in an injury to staff on site.

4. HACCP Food Safety Standards
To comply with HACCP Food Safety Standards, the operating
temperature of all food service refrigeration systems should be
checked, logged and recorded throughout each 24 hour period.

Is it important to take care when working within a coldroom?

YES SELECT NO SELECT

Should hazards be reported and dealt with immediately?

YES SELECT NO SELECT

How frequently should manual food temperature checks be
carried out and logged during normal operational hours?

4 hours SELECT 12 hours SELECT
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