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The average system costs five or

thos

Remote performance optimisation.
Saving you energy on your heating and refrigeration plant

more times its purchase price

over its lifetime. Ethos aims to ensure
you never waste a penny.
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EthOS Remote Performance Optimisation
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How we do it

Our standalone equipment collects relevant data
from your refrigeration plant by a combination of
the following: a data logger with sensors, a
network based data logger or a web API.

Ethos analysis software then applies the live site
data to a ‘dynamic digital twin’ of the cooling

or heating plant to measure the gap between the
ideal and the actual operating conditions.
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This enables it to identify problems and suggest
corrective actions to reduce energy usage and
meet environmental goals. These insights are
displayed on an online dashboard, along with
energy usage data and equipment performance
alerts to warn of any irregular behaviour.

They also provide advice on specific and
immediate actions to prevent unforeseen
maintenance and energy costs.

Who we are

In this age of the internet of things, Star Refrigeration has for some time recognised the
importance of data. It is for this reason we invested in using real time data for the optimisation of
refrigeration plants.

Drawing on Star Refrigeration’s 50 years of industry experience, a new business unit,
Star Data Analytics (SDA), was set up to fill a gap in the market for strategic insight data services.

A team of award-winning senior refrigeration consultants, field engineers and software engineers
joined efforts to develop Ethos, a one-of-a-kind bespoke data driven analysis software. The
performance optimisation provided by Ethos finds ways for end users to reduce energy costs
and CO2 emissions.

Why we do it

Ethos will reduce your energy consumption. It is also a tool to help you meet with the Climate Change
Agreement (CCA) obligation. Ethos provides the answer to questions such as: “What is my plant duty?
What is my actual refrigeration plant efficiency? Do | know if my plant is running how the

designer intended?”

Since new energy goals set in 2017, the UK government has increased its decarbonisation ambitions
by adopting the legal requirement to reduce carbon emissions to net zero by 2050. Around the world
similar targets are being set by governments; Ethos is internationally available.




Markets we serve

Ethos is suitable for use across a variety of

industry sectors, from the food processing -_—
market to data centres, leisure facilities to

district heating.

Leisure & Ice

Data Centres

Food Production
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Freezing & Chilling

Heating
Ethos gives you the answers to
questions like...
How can | be sure that
my plant has been Do | have spare plant
commissioned properly? capacity?

Did the plant performance A [
improve after the last
maintenance visit?

How can | work towards
meeting my energy reduction
targets?
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How we save energy

Ethos has a proven track record of identifying up to 30% energy savings and sometimes more.
Most of the energy saving actions are delivered by low cost maintenance actions or control changes.
The rest are delivered by advising on capital spend projects.

Maintaining control of your energy spending

Ethos means you stay in control of your
energy efficiency by keeping the spotlight
on energy once the plant is up and running.

No matter how efficient the design and
specification of the equipment, consistent
attention still needs to be given to energy
to avoid unnecessary costs.

How does Ethos give me control?

Ethos then goes a step further and
advises on the reasons for the gap.
Finally it helps you take action to close
it and ensure it stays closed.

By using a digital twin, which shows the
energy gap between how the plant is
performing and how it should perform.

Purge the system of air
Improve control of defrost
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Remove oil from evaporator %]
M

Improve condenser fan control




Dashboard

STAR

DATA ANALYTICS
Tailored to your needs

We prioritise customer feedback so that
every feature gives invaluable information
about your site’s performance.

Live data

Ethos gauges your site’s
performance by analysing:

Performance at a glance

The dashboard gives an overview of system vitals
and makes it easy to gauge performance at a
glance. Modules convey site data in a clear and
concise manner.

Each system has its own corresponding
dashboard. You can select the system you want to
view at the ‘Site Select’ page.

Equipment alerts
Stay informed

Ethos sends you SMS or email alerts whenever irregular
equipment behaviour is detected.

denotes performance irregularity.
Red denotes equipment failure.

Resolved alerts are archived until the end of the month.
You can review alerts in order to identify irregular patterns in
equipment behaviour.

No Comments to View & Leave Comment

> The system capacity (kW) and
the current load

> The local ambient temperature
(read from the nearest weather
station)

> Current site COP (system
efficiency) - The red and
green adjust based on past
performance so you can see if
your system is improving
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Intuitive interface

Modules display information
pop-ups that provide helpful advice
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Mobile ready
I

The application is fully optimised
for use with a mobile device.

This means you can check your

plant as easily as you would check
your weather app.

Yesterday / Today

Track spending
Spending made simple

The ‘Your Spending’ charts makes
it easy to see:

» How much energy is
being spent

» How much money is being spent

(Spending can be viewed per
year, month, day or hour)

Values of the current and

previous period are displayed for
comparison and to highlight where
savings have been made.



More valuable features Energy saving examples

Ethos is even more than performance optimisation.
It also enhances customer operations with clever features on its online dashboard.

Ethos has a proven track record of delivering up to 30% energy savings. It does this through
identifying maintenance and control changes which require little to no monetary investment.
Ethos provides continous virtual access to the plant’s operating parameters, plant energy
usage, CO2 emissions and COP, helping you identify inefficiencies and corrective actions.

Load profile

Ethos provides insights to inform

businesses on strategic decision Scenario 1
making thrgu'gh the load profile A compressor where the —
featgre. This is useful whgn Vi had been set wrongly at T e o . | =
looking to expand capacity or T commissioning. ;% ' ' " = '
throughput. P P R T ST A L S The error was identified some years g
Load Bracket later by Ethos and rectified. This 3
single simple action reduced %
annual energy consumption by )
around £40,000.
Component health
Scenario 2
This is a heatmap of component . :
~ar High condensing temperature — —
health which is Red, Amber, 28 mEE mm ‘dentified. Some control
Green for a quick view of 1} i EEE settings were changed. :
performance. '%% = % = o ,
EEEN EEEE EEEE This is an example of site operators
" Nees " making changes to running i
conditions that had previously '
impacted adversely . o

Visibility

The Status page facilitates the
monitoring of site equipment in
real time. A simple overview of
equipment status is available.

Yserse sy 304/543/7.4 RGTNANRRRINN

Indet Pressure | 1,8 barg

Inke! ssure Sat | -11.1 *C

Howden WV 204/ 193/3.6 Using: 0 kW Load: 0% (B9

Iniet Pressure | 1.8 barg

niet Presgure Sat|-11.1 *C

ressure | 8.7 barg

on energy performance.

Ethos identified the problem and settings were reverted to design conditions. Each dot represents

the energy used on one day. Red dots are the week before the change and blue dots the week after.

The graph takes account of the differing ambient conditions in March and April.

Scenario 3

Economiser not working. Site was
advised and engineer calibrated

Outlet Pressure | 8.7 barg .9 = . _— {1 —_— L]
Dutiet Pressure 521239 °C e economiser valve actuator. The \ e
Rated Matar Power | 250 kw Current Mator Power 1
Cret Motor Power 1985 W h——— economiser was brought back to . l . .
p- i !
g o e 4

normal operation which increased

efficiency by 12%, representing - [‘ ;

considerable financial savings.

. H g ]'-;-" {
=4 |




The Ice Co Storage & Logistics

Ethos performance optimisation remotely

monitored and analysed data from the Ice

Co Storage & Logistics refrigeration plant at

Wakefield. The advice and insights

provided by Ethos enabled the distribution

centre to reduce its carbon emissions by

310 tonnes of CO7 per year, and saved over - o I |'|'|'rl'|'
£100,000 annually on energy bills. L § =, il
Ethos proposed immediate changes to Customer:  The Ice Co
condenser fan sequencing, condenser fan Location:  South Kirkby
control, low-stage compressor Sector: Temperature
sequencing and system purging which Controlled Storage
required no capital investment, along with

advising on corrective actions such as replacing
an inefficient compressor. S I A R

DATA ANALYTICS

Large UK retailer

Ethos helped a facilities management ; . 3 _
company slash £68,000 off their multinational L e R e P e (46 .
retailer customer’s annual energy bill at their 8 o TSl <& s L7 _Ih Star Data Analyt|CS have the knOWInge and

i btion cofifclihEgS RO SIER a3t 10 87N\ experience to identify exactly where
Ethos delivered a set of low cost and quick to e | 7 . . ; ) SaV|ngS can be made, and many Of Wthh are
Rl e ol R g | L N with minor unnoticeable changes

condensers, replacement of condensers float

switches, repair of passing control valves, in Sy5tem OperatiOn. »

Customer: UK Retailer

optimisation of adjustable Vi slides on the
compressor and purging of air from the Location:  East of England Joanne Webster, Compliance Manager - The Ice Co Storage & Logistics
condenser - all resulting in annual savings of Caeter Temperature

680,000 kWh and 190 tonnes of CO». Controlled Storage




UK Branch Network .

Aberdeen

Unit 5 Wellheads Crescent, Wellheads Industrial Estate
Dyce, Aberdeen, AB21 7GA
Telephone: 01224 723301 Email: star.aberdeen@star-ref.co.uk

Bellshill

4 Murray Place, Righead Industrial Estate
Bellshill, ML4 3LP
Telephone: 01698 841535 Email: star.bellshill@star-ref.co.uk

Manchester

Unit Cé, Brookside Business Park, Greengate
Middleton, Manchester, M24 1GS
Telephone: 0161 655 0240 Email: star.manchester@star-ref.co.uk

Newcastle

1 Apollo Court, Monkton South Business Park, Hebburn
South Tyneside, NE31 2ES

Telephone: 0191 415 7755 Email: star.newcastle@star-ref.co.uk

Leeds

Astley Lane Industrial Estate, Swillington

Leeds, LS26 8XT

Telephone: 01132 320000 Email: star.leeds@star-ref.co.uk

Bristol

Unit 11, Gordano 19, Garonor Way, Portbury

Bristol, BS20 7XE

Telephone: 01275 375600 Email: star.bristol@star-ref.co.uk

Derby

Wincanton Close, Ascot Drive

Derby, DE24 8NB

Telephone: 01332 756041 Email: star.derby@star-ref.co.uk

Oxford Azane Inc USA

13A Couching Street, Watlington 913 SW Higgins Ave it
Oxfordshire, OX49 5QF STE 105, Missoula, MT. 59803 b
Telephone: 01491 614161 Email: star.oxford@star-ref.co.uk Telephone: +1 888-882-9947 Email: info@azane-inc.com
London

Starfrost Lowestoft

Unit 8, Imperial Business Estate, Craftsman’s Way
Gravesend, DA11 ODL Lowestoft NR32 3PQ
Telephone: 01474 568221 Email: star.london@star-ref.co.uk Telephone: 01502 562206 Email: sales@starfrost.com

Star Refrigeration’s network of offices across the UK provide services including maintenance, service, spares,
new equipment/installations, retrofits and consultancy. We specialise in industrial refrigeration including
temperature controlled storage & distribution, food production, beverage, process, pharmaceutical,
petrochemical, leisure & ice, data centres and HVAC. Contact your local office for more details.

Glasgow Head Office

Thornliebank Industrial Estate Tel: 0141 638 7916
Glasgow, G46 8JW Email: star@star-ref.co.uk

www.star-ts.co.uk g @StarRefrig
Contact us today for full details +44 141 638 7916
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