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Course Delivery and Overview

e Learn-at-your-own-pace recorded slides ¢ Must complete core module assessment
before commencing Refrigeration

 Multiple choice questions throughout

KOS -

O

Section 5 -
Lifecycle
Emissions

Section 4 -
Legislation and
Regulation

Section1-
Scope and
Application

Section 2 - How Section 3 -
it Works Refrigerants
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Section 1- Scope and Application ‘

Understand the various key
professional food service
refrigeration products,
including their
specifications, intended
applications, and selection
criteria, such as appropriate
sizing, chilled versus frozen
requirements, features, and
climate class.

Participants will be equipped
with the foundations to make
sustainable and energy-

efficient choices, alongside

the broad pressures applying 4-19
to the selection and

application of refrigeration, as

well as gain context for the

rest of the course.

Key professional food
service refrigeration

products, their
applications and
selection criteria.
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Section 1- Scope and Application

Display Cabinets (Refrigerated)
Upright

Display Counter
(Refrigerated/Frozen)
Horizontal

Refrigerators - Upright 8.28% - - -
Refrigerated Display Cabinets
14.50% 311% (Counter Top)
334%
Multi Deck Display
Refrigerated Work Table 8.22%
Counters -

8.05% / Blast Chillers and Freezers

2.48%
Frozen Food Cabinets Chilled D|s;>Senserr:]\/Vater, Milk,

4.09% — quas

\ 3.12%
Cook Chilland Cook Freeze
0.06%
10.32% Ice Cream & Shake Equipment
(Dispenser)
1.65%

Ice Maker Machines For Cube
Cold Rooms
515% Bottle Cooling Systems and

Ice & Flake Ice
Shelves

; 6.33%
Slush Machines
0.95% Retarder Proofer
R 0.39%
14.64%

Batch Freezers (Ice cream)

Chest Freezers
5.02%

0.30%
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Section 1- Scope and Application ‘

* Professional vs domestic
« Legislation and regulation

- Refrigerants & @
« Correct sizing and net volume

* Layout, space and ergonomics 4

* Food delivery frequency and delivery volume

« Menu Complexity 30°C-55%
 Budget

* Chilled vs frozen

* Features and application

« Climate class, humidity and ambient
temperature

 Energy usage and carbon
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Section 2 - How it Works ‘
 Scope | Leamingoucome | oenefie | Sides _

Participants will understand how
commercial refrigeration works in
order to design, apply, use and
mMaintain equipment effectively, 4-20
thereby keeping its energy
consumption and emissions to a
minimum.

Key principles of Understand the essential
refrigeration principles of cooling

Participants will be able to discuss

ldentify and describe the the importance of each
Key components in functions of the major component in maintaining the 4-20
refrigeration systems components in a refrigeration efficiency and performance of the
system. system, while reducing carbon
emissions.
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Section 2 - How 1t Works

Compressor
Gas Hot gas
The
Evaporator Coolin g Condenser
Process
Cold Expansion Hot
Refrlgerant A liquid

valve /
Capillary tube
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Section 3 — Refrigerants

. Scope Learning outcome Benefits | Slides |

Develop an environmental stewardship
mindset by understanding the impact of

Understand key properties of refrigerants,

Key properties of refrigerants including their ozon letion an : . L 4-7,23
y prop g Sitle Io%;]cl \i/arom(i)n © dcftpeiiZI clils refrigerants on the environment, contributing '
9 gp to sustainable practices in the industry.
Context of environmental Deyelop a solid background on why Stay ahead in the industry by underst'andlng
: : : legislation mandates the continued regulatory trends and technological
legislation concerning : . . . . 8-9, 21
: investment in developing and advancements, ensuring compliance and
refrigerants . . . . . . . .
implementing 5th generation refrigerants  leveraging new opportunities for innovation.
Gain the ability to make informed decisions
: Distinguish between different types of when selecting refrigerants for various
Types of refrigerants 9 . yp . g remg 10-18
refrigerants applications, enhancing system performance
and compliance with regulations.
. Acquire practical skills to assess and quanti
: : Learn to calculate carbon dioxide 9 p' . . 4 i
Calculating the carbon impact of . o : the environmental impact of refrigerant
: equivalent emissions from typical . : . 19-20
refrigerants . choices, enabling more accurate reporting
refrigerant charges .
and better environmental management.
: . . Improve operational efficiency and reduce
The importance of ener Appreciate the impact of refrigerant enFe)r cogcs by selectin refr)i/ erants that
P y selection on the energy efficiency and o9 Y 9 9 22-23

efficiency optimise the performance and energy

consumption of refrigeration systems . . .
P 9 4 consumption of refrigeration systems.
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Section 3 — Refrigerants
Ozone Layer Depletion /@\ /@\ /@\ /@\

Ultra-Violet rays split
CFC Ozone et o th CFC R32 R125 | |[R134a| |R407B R404A R508B
Molecules Molecule (O4) (Chlorofluorocarbon)
= Molecule.
2 The Clerine atom
/
o b rcijks k‘l p an Ozone
molecule,
\ 3 making a hole in
o ) .\ the ozone layer.
. . 3 The molecules
left behind are
chlorine monoxide
and oxygen (O5)
Ozone-Depleting Chemicals
} S A A A v A\ A = /
CFCs (Ae Is, Refi ts, Solvents)
HCFCs (aerosols, Refrigerants, Solvents) - 7 7 J O / ) —
Halons (Fire Extinguishers)
Methyl Bromide (Pesticides)
Refrigerant | _owp___| 1009 | 5009 | 10009 | 15009 | 20009 |
R134a 1,430 0.143 0.715 1.43 2145 2.86
1987 1970 Low Environmental

Discovery of the ozone
depletion process

Montreal protocol

on CFC and HCFC ImpaCt

Compatibility
Accessibility

Volumetric Capacity

Some solar radiation
is reflected by the Some of the infrared radiation
Earth and the passes through the atmosphere.
atmosphere. Some is absorbed and re-emitted
< in all directions by greenhouse

gas molecules.The effect of this Global Warnl?r?;
is to warm the Earth’s surface becomes:an jssue
and the lower atmosphere.

Sustainable
Technologies:

« Environmentally
benign

\ «Safein use
\ - Affordable

1930-50
Invention of safe
refrigerants

Most radiation is abserbed
by the Earth’s surface iggsphore Infrared radiation

and warms it . is emitted by the
: Earth’s surface.

N ’ ‘ 1834 2005 2015 2016

Intervention of the vapour Growing need for safe Kyoto  EU HFC phase- Kigali
compression process. refrigerants  Protocol down Amendment
Natural Refrigerants

X

NATURALS “S§ NATURALS + HFO

Flammability
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Section 4 — Legislation and Regulation
| sepe | teamingoutome | Benefits | Slides |

: Understand how the Ecodesign directive Gain the ability to ensure compliance with energy
Ecodesign for . . . . - . .
: : applies to different refrigeration product efficiency standards, leading to reduced operational 4-9
refrigeration . N
groups. costs and enhanced environmental responsibility.

Be able to understand product group

Enerav labellin energy labels, and the explain the Develop the expertise to accurately interpret and utilise
gy 9 differences between them, and the EU energy labels, enabling informed decision-making and 10-22
requirements . . . . -
and UK energy labels that have arisen in improved sustainability performance.

the wake of Brexit.

F-gas regulations Understand the F-gas regulations, phase  Acquire knowledge of critical compliance measures to

out dates and the practical actionsthat  avoid legal penalties and contribute to the reduction of 23-29
need to be taken to comply. greenhouse gas emissions.

compliance

Enhance your ability to navigate complex regulatory
: landscapes, ensuring comprehensive compliance and
Other environmental P 9 P P

legislation affecting Understand other broad environmental supporting your company’'s commitment to
refrigeration regulation such as WEEE, UKREACH and sustainability and corporate social responsibility. 30-32

other sustainability reporting, Provide authoritative advice to clients, partners and

colleagues about the broad regulatory landscape of
energy and carbon related regulations for refrigeration.
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Section 4 — Legislation and Regulation

At

ENERGLA - EHEPTUA - ENEMTE
ENERGHA - ENERGY - ENERGIE

XYZ

=)

NERG kWh/anm
~ 1(
1
1 * m
XYZ ) _YZL ) orcves
2015/1084-1v

|

NN LA

o ENERGY
BRAND MODEL

A+t

h

400

kWh/annum

340.

g

wg.

=L

25°C-60%

2015/1094-V

Supplier name
or trademark

Energy efficiency
scale fromA-G

Proposed change

toAtoG Annual energy

CO'W“‘XDI‘\
(KWh per year)

Sum of volumes
of the frozen

[
(itre)

ZC
HA

SISENERG? 38
Tl
SUPPLIER'S NAME

NOCEL IENTIFUER

Airbome acoustk noise emissions
(dB(A)) and noise emission class

QR Code

Supplier model
identifier

Energy efficiency
class of product

Sum ofvolumes
of chill & unfrozen
compartments
(litre)

Number of
this Regulation

FGas Log & Direct CO, Emission Calculator Welcome to the REAL Zero FGas logging sheet.
i of Rfigr - o e
your c
Institute of Refrigeration (loR) REAL Zero Project o
Site Name: reduction!
Site Address:
Instructions
Period Recorded From: 01/01/2019 To: 01/07/2019 Enter date span of the report dd/mm/yyyy
Refrigerant Type Ri134a RA404A R22 R407C R410A Enter your refrigerant type here
Cost per kg £ 5500 [£  90.00 |£ - |£ 4000 |£  60.00 |%of Charge | |Enter the cost per kg of refrigerant
Jouhogotiers Global Warming el If the refrigerant and GWP is not on the summary
Potential 1300 3780 1700 1650 1980 praan sheet get the data from the 'Information’ sheet and
(EN378-1:2008) over write it.
System 1 104.00| 0% To link the individual system pages (tabs) to the
summary page please follow the below
System 2 075, 0%
System 3 275 0% 1. Single 'click' on the system number cell under
System 4 the corresponding refrigerant type to be totalled
System 5 2. Enter = into the cell and go to the relevant
System6 % system tab at the bottom of the page
System 7 3. Single click on the 'Actual Loss' refrigerant used
total cell and enter (return Key) on that cell - Red
System 8 Cell
System 9 | The refrigerant usage total for that system will then
populate th total box on the
System 10 summary sheet
Total Loss (by refrigerant type) 104.00° 0.00 0.00 0.75 275
€O, Equivalent Tonnes (by refrigerant type) 13520 0.00/ 0.00 1.24] 5.45| Ver: 2.50
Cost of Refrigerant (by refrigerant type) £5,720 £0, £0 £30] £165] |
i i ) e i bbb
onthe as
Total Carbon Emissions 142 instructions. =
Tonnes (all systems) I o R
Total Cost of Refrigerant (all
systoms) @ £5,915) The total refrigerant used, cost, carbon emissions and % ior.org.uk
lost are over the period of days covered by the report and .
fRRIHSde U ssd Kt 107,50, are not annualized ppcrted by
(all systems) ——
Total Entrained Volume kg 112,50 Cell errors will be visible on this sheet until it is linked to -
(all systems) 'System' sheets CARBON
TRUST
M'ﬁ:mmm 96%| Disclaimer: The IOR can accept no liability for any errors or omissions
The Carbon Trust works with groups of organisations to reduce
Carbon emissions and costs
The refrigerant leakage recorded on this log is equivalent to driving a typical van 567,530 I miles. I Developed by § J Benton - Cool Concerns Ltd
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Section 5 - Lifetime Emissions of Refrigeration (Part 1) ‘

e

Lifetime emissions of Embodied carbon of Design for low Transport and
foodservice refrigerators carbon distribution
refrigeration

Reduction of energy Food safety and The importance of
and carbon in the use waste reduction staff training
of refrigeration
systems
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Section 5 - Lifetime Emissions of Refrigeration (Part 2) ‘

Appropriate Fugitive emissions Innovation and End of (first) life of

maintenance of from refrigeration development in refrigeration systems
refrigeration systems refrigeration

technology

Product manufacturing Col!ection/ )
(assembly) 1.4% (49 kg) Transportation 0.4% (14 kg) \D

d
0.6% (80 kg)
rrrrrrrrr .
urement.
rrrrrrrrrrrr . naterialg
B.6%
2
En
mi
‘ 8
Co
tre
o

2020 2022 2023

W

500 1,000 1500 2,000 2500 3,000

Lifecycle costs Case studies of whole
lifetime emissions
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Lifetime Emissions — Small Display Fridge 3,480 kgCO.e

Procurement brod ] . Collection/ /
: roduct manufacturing Recycle treatment
arts processin .
(P : 8‘; 62 K 9) (assembly) 1.4% (49 kg) Transportation 0.4% (14 kg) Disposal 0.8% (29 kg)
8% ( e) Product Transportation
0.6% (80 kQ)

Procurement
(raw materials) Usage 74.5% (2,555 kQ)
18.6%
(638 kg)

Recycle
deduction
-4.4% (-151 kQ)

-500 O 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
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Assessment

In 2015 the Eco design directive was
established for “Professional Refrigerated
Storage Cabinets”. What does this category
of appliance mean in practice?

O Most solid door, fan assisted refrigerated
cabinets used for storage in non-household
environments

* This module should take you 10-16
hours of study
* You should be aiming to be prepared
to take the assessment in 2-3 months'
time
* Assessing your knowledge
* In-lecture interactive questions
* End of course quiz guestions
* ENnd of course long-answer

q u est i O n S compression refrigeration cycle into the correct placeg

QO Refrigeration used to display products

QO All refrigerated storage used for
commercial purposes

O Professional refrigerated storage cabinets
operating with a remote condensing unit

What energy efficiency measures can operators
take in running refrigeration units? Tick all that

apply.

[] Defrost regularly.

[] Set temperature controls to the lowest possible
level for faster cooling.

[] Ensure proper ventilation and clearance
around refrigeration units.

[ Keep refrigerator doors open for easy access to
items.

Compressor

Evaporator
Coils
Condenser
Coils

Expansion
Device
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Refrigeration Product Module Overview

Section 1-Scope and Application

e Types of
equipment,
specification
and intended
use

» Cooling
Display Units

» Cooling
Equipment

e Freezers

» Refrigerated
Storage

Considerations
for the
specification
and application
of refrigeration

Section 2 - How it Works

» How a basic

refrigerator
works

* The principles of
cooling

* The main
components of
professional
foodservice

refrigeration

Foundations of
making
environmentally
conscious
decisions
regarding
reduced energy
consumption
and emissions

Section 3 — Refrigerants

» Types of

refrigerants
Key properties
Ozone depletion
Global warming
potential
Emissions from
typical
refrigerant
charges
Refrigerants
and energy
efficiency

* The role of

legislation in
developing and
implementing
5th generation
refrigerants

Section 4 - Legislation and Regulation

Legislation and

regulation

relating to

energy and

carbon in

foodservice

refrigeration

equipment

» Ecodesign

* Energy
labelling

* F-gas
restrictions

» Other
sustainability
reporting and
compliance
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* 5a (Part1)
* Manufacturing

» Design and
selection
Specification
of energy
saving features
Use phase and
practical
action

* 5b (Part 2)
Maintenance
Fugitive
emissions

Research and
Innovation

Section 5 - Lifecycle Emissions

End of Life

Reduction of
carbon
equivalent
emissions

oodservice
refrigeration



Thank you, and enjoy

Dr Samantha Mudie
Senior Consultant, Hospitality Energy Saving
sam.mudie@hospitalityenergysaving.com
www.hospitalityenergysaving.com
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