The Journey To Energy Efficient
Refrigeration
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Spiralling energy costs

£1,600

:

Wholesale cost per year
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Spiralling energy costs

Total Cost of Ownership

Installation

Energy
Maintenance
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Spiralling energy costs

Total Cost of Ownership

Installation

Maintenance

Energy
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Energy cost drivers

Demand

Supply
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Scope 2: Indirect emissions from the generation

of electricity, heating or cooling consumed.

Scope 1: Direct emissions from owned or

controlled sources.

.18 MtCUzE
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n cold storage

frigerant leakage
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Scope 1: Refrigerants
in commercial refigeration

30%

. 0.46 MtCOze

rgy

a
c
0]
=
3
.mm
=t
w
7]
n o
S8
0 .S
=
£6
I a
O E
@3
i
- C
£8

(Xney
Ay G W

70%

-
F-—
=

=1

=]
=]
K

&
=

]

i
r

[~

=

5
o
)

w

8

o
W

and other energy for powering

infrastructure

*Image produced by the Cold Chain Federation
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The road to energy efficient refrigeration

' ' Maintenance
Assessment ;
» Ensure system longevity and avoid
> Minimise heat load breakdowns

¥ Maximise product temperature
» Layout and flow
> Assoss heating requiremant

» Proactive maintenance regime
» Robust response plan
» Knowledgeable and capable
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System Analysis

and Monitoring

» Moniter operation and identify continuous
improvement opportunities

» Assessment of system performance
and pawer consumption

» Benchmarking SYS?'EI:I'I ar'.ld COI“ItrGlS
» Reporting and system feedback Optln'IISEltIDn

¥ Optimise ongoing performance as
Your site evolves
*» Setpoint adjustment
¥ Compressor sequencing and control @
3 Address underperforming equipment i
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Energy Efficiency JoL

Assessment

> Minimise heat load
> Maximise product temperature

> Layout and flow
> Assess heating requirement
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4%-16%
15%

Personnel & Equipment 5%-

20%-50%
20%-55%

Door Infiltration

Fabric Gains
Lights

PRODUCT LOAD
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EQUIPMENT AND PEDPLE

AIR INFILTRATION THROUGH
DOORS AND DPENINGS

¢

*Image produced by the Cold Chain Federation

The most common sources of heat load
FABRIC HEAT GAINS

The Cost Of Air Ingress

LIGHTING

In business to secure a better future



YSTAR

” REFRIGERATION

SKATE This . |
] | ‘

In business to secure a better future

Convection & condensation 36%

Radiation 23%
Ice resurfacing 14%
Lighting 7%




Process Heat Sourc
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Energy Efficiency Journey

o

Maintenance

> Ensure system longevity and avoid
breakdowns

» Proactive maintenance regime
» Robust response plan

» Knowledgeable and capable
service partner
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Energy Efficiency Journey

o

Soystem Analysis
and Monitoring

> Monitor operation and identify continuous

improvement opportunities

> Assessment of system performance
and power consumption

> Benchmarking

> Reporting and system feedback
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Welcome Back Currently Viewing:  Saved So Far: I Select Site

 Sign Out
user @star-ref.co.uk Example Site

@ Dashboard

9 Insights

AL : 04/03/2016 9: 14AM
s 2 For: 357 days, 3h, 7m
# Specs : 2 ¥

l«* Trends AL : 02/09/2016 11:204M

For: 175 days, 1h, Im
? Contact Condenser fans off
AL : 09/09/2016 11:21AM
For : 168 days, 1h, 1m

Your Spending €}

Time Frame:
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Full Ethos
Ethos Ethos e
4 "Light” Digital
Ready 5 Twin"
Data Collection (V] V] V)
Energy Observations () (V] V)
Energy Insights (%] v V)
Star Ref Engineer Reports @ 0 0
Data Explorer * (X v, v,
Chamber Temperatures * (X O V)
Setpoint Monitoring * (X O V)
System Health & Alerts (X (%] V)
Action Centre & Summary Emails €3 (X (V]
Load Profile & Utilisation (D (X v,
Status & Trends (X (X, V)
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Specific Energy Consumption Benchmarking

(complete yellow cells ) STA

REFRIGERATION

Company: Test Company
Site: London
Installation Year: 2000

Application: Cold

Store volume (m’): 100000
Energy consumption (kWh/year): 3,050,000
Electricity cost (£/kWh): 0.13

% of stated consumption relating to refrigeration 80%

)

Send Results

i Specific Energy Consumption

View Comparison View SEC Chart
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Specific Energy Consumption Benchmarking

Energy Performance Calculator

AR

REFRIGERATION

- Potenl_:lal savings for -- £1 7 4,549 3 80
o your site versus ~—1— er year tonnes CO
g current best practice: ‘e \— = b 2
:;-u.. per year
S~
== I
=
3 E"n a § Your site European Average, 2013 UK Best Practice, 1994 UK Best Practice, 2019
g 5 g 2
f‘ E § § £ tonnes COZ tonnesCO, £ tonnes CO, £ tonnes CO,
o SANIC]EA
bl S_ Eﬁl}? 831 y
g 2 g g . -
= o S 5
* European Average based on Evans et al. (2013). 'UK Best Practice’ 1994 based on ETSU UK (1994). UK Best Practice 2019 based on Pearson (2019) for a modern, well managed facility. CO2 equivalent conversion factor 0.2831kgC02e/kWh,
\ per UK gov guidelines. j
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SEPR

ENTR Lot 1: LT & MT Process chiller
SEPR MEPS energy efficiency TIER1  From July 2016

Rated cooling capacity Minimum * Minimum
Chilller Type Operating temperature Py SEPR value SEPR value
2 150 GWP < 150 GWP
< 300 kW 2.2 502
Medium (MT) - 8 °C 3 4
Air > 300 kW 2.80 2.52
<200 kW 1.48 1
Low (LT) - 25 °C 4 34
> 200 kW 1.60 1.44
Medium (MT) - 8 °C < 300 kW 2.86 2.58
Water > 300 kW 3.80 342
Low (LT) - 25 °C S 200 kW 1.82 1.64
> 200 kW 2.10 1.64

* 10% bonus for refrigerants with GWP < 150.
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SEPR

Azanechiller 2.0 MT Process Chiller- Eco
Design Directive

5.00 -

4.00 -

3.00

W Azanechiller 2.0 MT
2.00 - W MEPS Tierl July 2016

» MEPS Tier 2 July 2018

139207 278278314314313313415415416416549555
Chiller Cooling Capacity kW at -8C

1.00 -

0.00 -

Seasonal Energy Performance Ratio SEPR
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Energy Efficiency JoL

[+]

System and Controls
Optimisation

> Optimise ongoing performance as

your site evolves

> Setpoint adjustment

> Compressor sequencing and control
> Address underperforming equipment _

o o
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Equipment Selection, Operation & Control

80% Reduced Reduced
speed speed
\ increases decreases
efficiency efficiency
50%
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Three Steps to optimum energy efficiency:
1.
2.

3.

Efficient equipment
Efficient operation

Efficient control

STAR
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30
induction
motor
fans at
100%
speed
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Relative Power Consumption of Different Systems

I

Fixed speed

19%
power
saving Additional

15%

I o

saving

L Glycol pumps
m Condenser

Air cooler

Compressor

Integrated control



The road to energy efficient refrigeration

' ' Maintenance
Assessment ;
» Ensure system longevity and avoid
> Minimise heat load breakdowns

¥ Maximise product temperature
» Layout and flow
> Assoss heating requiremant

» Proactive maintenance regime
» Robust response plan
» Knowledgeable and capable
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System Analysis

and Monitoring

» Moniter operation and identify continuous
improvement opportunities

» Assessment of system performance
and pawer consumption

» Benchmarking SYS?'EI:I'I ar'.ld COI“ItrGlS
» Reporting and system feedback Optln'IISEltIDn

¥ Optimise ongoing performance as
Your site evolves
*» Setpoint adjustment
¥ Compressor sequencing and control @
3 Address underperforming equipment i

STAR

REFRIGERATION

In business to secure a better future wwwi.star-ref.co.uk @StarRefrig star@star-ref.co.uk




Refrigeration Plant Operators

CUl CDM
Service

Maintenance Maintenance works

DSEAR 24h/365

cover

PSSR

Reliability Efficiency F-Gas

MHSWR Efficiency

opportunities

WSE Future

planning

Refrigeration Plant Operators
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Refrigeration Plant Operators

Maintaining Reliability
Maintaining Efficiency
CUI Service works
DSEAR CDM Efficiency opportunities
PSSR 24h/365 cover Future Planning
MHSWR F-Gas Reporting Heat Pumps
STS Star Ops SDA SRE

STAR
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Refrigeration Plant Operators
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