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Road maps to be generated

¢ TeChnC)logy and pﬂlni;i?i?lg ﬁfgiﬁaug Storage (E;zﬁgﬁj Catering | Retail Domestic
strategy reviews for
. T2.7 T2.7 T2 .4 T2.5
food chain sectors
. T2.7 T2.7 T2.4 T2.5
e Case studies and
modelling of varied T2.7 T2.7 T2.4 T2.5
scenarios T2.3 all | T2.2 all | T2.6 (all
T2.7 T2.7 T2.4 T2.5 food) food) food)
e Road map of options to
2050 T2.7 T2.7 T2.4 T2.5
e First road map on retail
. T2.7 T2.7 T2.4 T2.5
(focus of this

presentation)
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How tasks fit together

Development of

model specification
and structure

STAGE 1

Technology reviews
(retail / catering /
storage / transport
/domestic / production-
processing-packaging )

Final report:

1. Technology reviews

2. Case studies and modelling
3. Road map for sector

STAGE 2

Modelling of case STAGE 3
studies to assess
ROAD

impact of
technologies

MAPS




, - Information
Stage 1 . rEVIEWS Scope 2 emissions savings (% or | Overall savings that the review indicated.

another quantifiable metric)

. Quality of scope 2 emissions How robust is the available information?
e Reviews: information
) ] Scope 1 emissions savings (% or | Overall savings that the review indicated.
e Technologies (both technological and another quantifiable metric)
ope rationa I) to red uce G H G i%?jrl:]ya;t)icope 1 emissions How robust is the available information®
emissions across the whole food TRL level Marked as:

. TRL1-4

chain assessed TRLS.7

TRL8-9

¢ P rocess heatl ng a nd COO I I ng a n d TRL1 - basic principles observed
H VAC TRL2 — technology concept formulated

TRL3 — experimental proof of concept
TRL4 — technology validated in lab

¢ Identlfy the Ievel Of GHG emISSIOnS TRL5 —technology validated in relevant environment
. TRL6 — technology demonstrated in relevant environment
for eaCh teCh nOIOgy/Ope ratlon TRL7 — system prototype demonstration in operational
environment
change and to assess the cost and TRL 8 - system complete and qualified
. . . TRL 9 — actual system proven in operational environment
time for a ppl Ication Maintainability issues Any relevant issues are listed.
. . . Legislative concerns Any relevant issues are listed.
¢ 95 teCh nOIOgleS/StrategleS reV|ewed Payback time (years) Time to recover cost of technology. This is
3 nd WI ” be pa rt Of road ma p equal to the saving in electrical energy per

year divided by the cost of the technology. It
does not include other ongoing costs, e.g.

ENOUGH maintenance, cost of finance etc.
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Carbon saving potential

Stage 1: reviews

* Initial assessment of
technologies/strategies to find
which ones show most promise

e |nvitation to stakeholders to
comment on results/reviews,
email me or Judith

(D) High carbon saving
with short paybacks

(3 Medium carbon
saving with short
‘paybacks

<lyear <3 years

" ENOUGH
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<5 years

(2 High carbon saving wit
longer paybacks

>5 years Neutral

Payback level

Negative

——mmmmmmmmmmmmm e —m—————-Retrofit aptionsrefrigeration

1
H A\ 1
' Doors on cabinets :
1
~ Adiabatic condensers 1
[
r~ Aerofoil air-guide | 1
/ |~ Dynamic demand 1
/o Strip curtains 1
| |~ Reducing head pressure 1
/i Night blinds and covers |
{7 'I-'i": — - 1
/. ‘ - 1
A 'S 1
1
1

Carbon saving potenfial o o o o e e

I'n Improved cabinet location

M _ Lighting (store], impact
- Dafrost on demand Cabinet lighting controls /" on cabinet performance
| r -dimming/ switching/ Uauld
/ -~ Impraved cahinet loading | oecupaney sensors quid pressure

| Refrigerant - HFO / | //_ amplification [LPA)
fri ts and blend: /"~ Lighting - cabinet /
relrigerantsandbends //l :Ih “; c:] nets |/~ Thermal... — Reducing thermal radiation
A oading (foo //
‘ temperature and duration A Suction pressure control
~ Store temperature control . .
— Motor Efficiency Controllers (MECs) — Training and maintenance
| Recommissioning
\
\
= Shelf risers and weir plates
L
<lvear <3 vears <5 vears >5 vears Neutral

Payback level

New options - refrigeration

[

1 1
1 H Q Cabinet replacement with o\\ o e 1
- 5 CE § — Doors on cabinets

1 | high efficiency version :
1 |

1 | Refrigerant - Carbon ~ Adiabatic condensers 1
1 dioxide (€02, R744) [ 1
] - Dynamic demand :
1

: o Acrofoil air-guide Reducing head pressure :
1 f Refrigerant - HEO _~— Night blinds and covers 1
: refrigerants and blends —— Short air curtains :
[ 4 T ... S S |

~Lronomisers

<

Improved glazing
Improved cabinet loading

Lighting - cabinets _ Anti-sweat

/' heater control

r Defroston demand
| Loading (food)
temperature and duration

Q

| "~ Store temperature control
\

_ Variable Speed

e- drives [V5Ds) Q

Mator Efficiency
Controllers (MECs)

= Recommissioning

Carbon saving potential

1 » "
- Refrigerant - HC refrigerants Pipe pressure drops minimisation

\
L shelf risers and weir plates

<lvear <3 vears <5 vears

Flooded evaporators (added to R744) - |
1\

Elactronic expansion valves —

Dual port TEV —,

Anti-fogging glass

= Thermal store

"'\_ Cabinet lighting controls
-dimming/ switching/...

>5 vears

Boreholes and ground sink condensers

(©]

~ Distributed refrigeration system

Centralised air distribution

1

|

_ Lighting (store), impact
on cabingtl performance
Liquid-suction heat
exchangers

Secon?ar\f

o P{qll?lﬂuo’ Ness ure controf¥stems
- Store

. Reducing thermal

ehurmdification

\ L ;
| = Training and maintenance
= Two stage compression

— Water loop systems (plus R1270)

Neutral




Stage 2: case studies and modelling

h

Amblient Current carbon Current
(average for conversion heating
country) factor type

' ’ ATy '_."'

Electric

e Case studies:

 Modelling (EnergyPlus) of *
case study sites to assess
technical opportunities
and impact in different
stores and locations

A (

France

Italy
Lithuania

e 6 locations: France, Italy,
Lithuania, Norway, Poland,
UK
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Stage 2: case studies and modelling

[ 3 Scenanos » Assume changes to electrical
D C)_ E:gg}atmn ::Ellrbcrn cn.mrersmn
e Refrigerated cabinets, HVAC, cooking nothlng " Credicteq S continues 2

2,100 m? and 600 m? case study stores

Impacts: 2020, 2030, 2040, 2050

Apply best retrofit technologies:
sAdiabatic condensers
*Defrost on demand [freezers)

* Assess selected technologies individually _ 0 ema
and when applied together Retrofit [

*HFO refrigerants (small stores)
*Reduce head pressure

sReduce store temperature

Generate advice based on location and
potential for retrofit/new stores

e How close to a zero carbon supermarket

= Apply R744
can we get? e

= Better cabinets

= Building fabric optimisation

* Maove to electricity from gas for heating
* RES [solar)
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Stage 3: road map

AR e A

Scene setting — what are the
trends?

What will have impact in future?
What are systems applied?
BAT (best available technology)

Technologies/strategies — when
can they be applied, which have
good paybacks?

What has impact (modelling)?

Projections for next 10, 20, 30
years

Reviews (as appendix)
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