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Supermarkets as Heat Pumps Motivation

District heating systems in Denmark

supply approx. 36 TWh heat per Aalborg Portland i Aalborg 371
year. Shell Raffinaderiet i Fredericia 332
In 2017 approx. 2.9% of the total Haldor Topsse i Frederikssund 43
supply came from surplus heat. Skierm Popidubrik § Skien 32

Mordalim i Aarhus 31
Among the largest suppliers of Koppers Denmark i Nyborg 25
surplus heat are : Fiskeres Fiskeindustri i Skagen 17

Dupont Nutrition Bioscience i Brabrand 14

Nordic Suggar i Nykebing F 13

Ardagh Glass Holmegaard i Holmegaard 13
Long—term potential for |arge data Pandalus Fiskeriindustri i Hansthalm 11
centers, etc. will reach as much as B e eotros: CLEAN Supenmakets Kogebog orgenbrug o varme a kledie.
3.47 TWh 1 000 su k - -

, permarkets will be able to contribute 230 GWh.

equivalent to the heating demand for a city the _ _
s G ARG, + reduce demand for their own store heating.

Denmark has approx 2700 supermarkets.
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Supermarkets as Heat Pumps

Examples for sources of surplus heat

Apple data center

. Varme fra keling kan genbruges til fiernvarme.
S I n g I e Risiko for at anlaeg til hest af varme vaelges fra pa

I OCatI 0 n S fo r grund af geeldende og ny overskudsvarmeargift.
large heat
suppliers

Potato proessing plant

ANRM I DHANUVE

Overskydende varme til genbrug
for fiernvarme. Projektet er
stoppet som falge af risiko for ny
overskudsvarmeafgift.

Cobra high voltage
cable to Netherlands
Varme fra keling &l genbrug for
fiernvarme. Risiko for at anlaeg ved
Bramming veelges fra som falge af
pastand om konkurrenceforvridning,
hvis prisen pa overskudsvarme ikke
saettes hejt, og overskudsvarme-
afgiften bliver tilsvarende hgj.

\ O
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Motivation

400 COOP-SUPERMARKEDER

Varme fra keleanlaeg til genbrug for flernvarme.
Gamle anlzeg atvikles, og nye etableres ikke pa grund
af bureaukrati og uafklarede afgiftsforhold.

Large factory e.g Leka

Overskydende varme til genbrug for
fiernvarme. Projektet er stoppet som falge
af risiko for ny overskudsvarmeafgift.

Statoil refinery

Afgifter og skatter spaender ben for at udnytte
overskudsvarmen fra Statoil - varmen ma ga op i
den bla luft | stedet for at blive til fjernvarme.

GLOBALCONNECT

Landets sterste datacenter vil
foraere sin overskudsvarme,
der kan opvarme til 600 huse,
til fiernvarmen, men det kan
det ikke pga. afgiftsregler.

Facebook data center

Varme fra keling til genbrug for
fiernvarme. Risiko for at anleg
til hest af varme vaelges fra pa

grund af geeldende og ny
overskudsvarmeargift

DANSK
FJERNVARME

Source : CLEAN Supermarkets Kogebog:for.genbrug af varme fra kalediske
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Supermarkets
are spread all
over the
country.




Supermarkets as Heat Pumps

Re-use the heat from the refrigeration
system in the store

Source : CLEAN Supermarkets Kogebog for genbrug af varme fra kalediske
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Supermarkets as Heat Pumps
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Heat Sink

Varmeanla
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Supermarket
- No heat recovery

Summary:
2) ...but wasted on - No cost reduction on gas, electricity and
roof district heating, only wasted energy/money
- Non-environmental solution

3) Supermarket buys energy
to heat store and for

1) Heat generated by production of domestic hot
pack not used for heat water

recovery

| 2as
BRBl -

Simplified system illustration
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Supermarket
- Traditional heat recovery

2) Results in
stressed/unstable
cooling system ->

inefficient and

increased wear and
tear of components

Summary:
The maximal amount of surplus heat is not
recovered = wasted energy/money
Heat not available when it is needed = energy
must be purchased
Increased wear and tear of components and
long installation time = increased costs

3) ...which can result 4) often no heat storage >
in damaged heat still considerable energy
exchangers due to demand from other sources

large temperature
fluctuations

Simplified system illustration
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N—
Traditional heat ‘
recovery -
solution .
(build on site)

1) Plumbers challenged in building complex heat recovery systems,

often not really good for the task (e.g. poor system regulation)

Classified as Business




Supermarket
- with Heat Recovery Unit

Summary:

Maximal amount of surplus heat recovered:
for heating of own store, production of
domestic hot water and potentially selling it
back to the district energy plant or surrounding
buildings

No or minimal use of extra heating source(s)
Significant reduction of costs linked to
component change and installation

5) Controller 4) Buffer tanks for

6) Ensures a stable enables diagnostics heat storage (heat
and efficient and remote available 24/7)

system monitoring and provide stable

system
I i sss

temperature
1) Standardized 2) Easy installation,
solution — tested and commission and

3) Insulation to
reduce energy loss

proven service

Simplified system illustration
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Heat Recovery in supermarket systems

,Self made* solution
Heat Recovery units with buffer tank option
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Supermarket
Heat recovery

Without district
heating connect

ion

Tap Water StW8srTaa

Flow Swilchi

Stwdperp

Pump tw

55°C

Stw2

S

Cg‘u"ﬂtw

eurammgn

With district heating connection
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Heat recovery system principles
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Heat recovery system principles
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P501.11 eksempel a-1

Store heating,
sanitary hot water

Refrigeration
system
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Heat Recovery Units

H CO, output [kW] (sales demand

Easy selection zoutput leA )
up to up to up to up to
100 150 300 400

up to 22 14689108 146B9109
up to 54 14689120 146B9121 146B9122 146B9123
up to 85 146B9126 146B9127 14680128 146B9129
up to 135 14689132 146B9133 146B9134 | 146B9135
up to 216 14689138 146B9139 14689140 146B9141
up to 337 14689144 14689145 146B9146 | 146B9147
up to 540 146B9150 146B9151 146B9152 146B9153

Heating demand
[kw]

Fast installation & commissioning
iIn new and existing supermarkets
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Store Management System

| Performance Reporting | ®— | Performance Mgmt. ]

| Compliance Reporting  |®— | ="

Energy optimisation ]

l Alarm Reporting Jo—

3rd Party Integration

XML

Open XML interface

Web Browser and Remote StoreView SiteService App
Mgmt. Tool em Manager Desktop
Evaporator Control Pack Control HVAC Light, Aux. Control

. High-End
Mid-Range High End » 3rd Party HVAC,

Basi Controller Tra i
asic y HFC HFC/CO, Basic Control HVAC Control Programmable Control Light, Controllers

Display Cases

eurammgn

Compressor Pack Heat Recovery Air Handling Lighting
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http://rabiz.danfoss.net/rapid/Search/displayVariants.asp?ContentType=Photo&Photo=10840
http://rabiz.danfoss.net/rapid/Search/displayVariants.asp?ContentType=Photo&Photo=6569
http://rabiz.danfoss.net/rapid/Search/displayVariants.asp?ContentType=Photo&Photo=6569

Examples of realized systems

Supermarked Fiernvarmeselskab Varme produktion Varme levering
[MWHh]) ({MWh)

Eheltoft Kvickly Ebeltoft Fiemnvarme
Skjern SuperBrugsen Skiern Fiernvarme 94 48
Give SuperBrugsen Give Fiernvarme 360 125
Odder Kvickly Odder Fjernvarme 257 113
Hedensted SuperBrugsen Hedensted Fiernvarme 194 59
Lokken SuperBrugsen Lekken Varmeveerk 128 41
Ryomgérd SuperBrugsen Ryomgérd Fiernvarme 90 43
Terndrup SuperBrugsen Temdrup Fiemvarme 99 55
Dlgod SuperBrugsen Blgod Tekniske Veerker 182 66
Aalborg Bilka Aalborg varme 550 325
Reanders Bilka Verdo 531 316
Senderborg Bilka og Fetex Senderborg Fiernvarme 990 580
Kebenhevn Bilka OneStop HOFOR 501 295
Vejen Kvickly Vejen Varmeveerk 263 50
Augustenborg  SuperBrugsen Senderborg Fiernvarme 480 272

TABEL 3 — EKSEMPLER PA EKSISTERENDE ANLAG HOS5 SUPERMARKEDER FOR VARMELEVERING - OKTOBER 2019

Source : CLEAN Supermarkets Kogebog ;or genbrug af varme fra kglediske
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Examples of realized systems

COOP Superbrugsen, Kerteminde, Denmark

Retail area : 3.500 m? e
13.2°¢c i s1 W
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Using existing direct 7 ‘l
. . . V3 0’0%"'°ng V2 0.0 %
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R4

(75.0) °C
heating network. 8 V\:rlm;::::ndmg
= 33.5°CS10 S2 34.7 °C

Possibility to sell heat 5 e,
GRS

e >

Fjernvarme frem
Fjernvarme retur
Varme frem butik
Varme retur butik
CO: fra keleanlaeg
CO: til gaskeler
Fjernvarme salg frem
Fjernvarme salg retur

PS501.12 eksempel 3

NSO AWON =
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Examples of realized systems

COOP Superbrugsen, Kerteminde, Denmark

Retail area : 3.500 m?

Test period : Jan — Oct 2018

Expected energy demand store before modification : 290 MWh
Measured energy demand after modification : approx. 125 MWh.
Savings : 165 MWh

Costs : Total investment of DKK 180,000 (23.400 €) plus
internal hours for negotiation with the district heating company.

During winter, heat production does not cover the entire store's
heat consumption.

Danish tax rules for heat recovery make it a bad business to
regulate the cooling system in a way that extra heat can be
produced in these periods.

Payback time of approx. 2 years.

eurammgn

Fjernvarme [MWh]
N w ~ (&)} (o]
o o o o o

-
o

Classified as Business

M Forventet forbrug 2018 W Forbrug 2018

Source : CLEAN Supermarkets Kogebog for genbrug af varme fra kalediske

Supermarkets as heat pumps with heat recovery units
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Examples of realized systems

COOP Superbrugsen, Kjellerup, Denmark

Retail area : 2.000 m?

The project was completed in 2017.

The supermarket was already among the 5 most
energy efficient in the group.

With the new solution it was possible to reach an
additional 20% reduction of the energy bill.

There is no heat supply for the district heating
system but for neighboring shops.

SSUPERBRUGSEN | KJELLERUP, PETER POULSEN MED VARMESYSTEMET
Source : CLEAN Supermarkets Kogebog for genbrug af varme fra kalediske
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Examples of realized systems

COOP Superbrugsen, Skjern, Denmark

Retail area : 3.400 m?

The system was designed for selling surplus heat
to a disctrict heating network.

Earnings for heat sales to distric heating were
only approx 33.000 DKK (4.300 €) per year.
Due to 33% tax and costs for yearly auditions, it
was decided to stop selling heat.

Now the heat from refrigeration system is used

for the supermarket only (heating & hot water).

The system still runs fine due to the buffer and
controls functions of the heat recovery unit.

SUPERBRUGSEN IN SKJERN, JORGEN ANDERSEN with Danfoss Heat Recovery Unit

Source : CLEAN Supermarkets Kogebog for genbrug af varme fra kglediske
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Summary

Heat Recovery Units

» Provide a stable operation of the refrigeration system which secures
optimal heat recovery

» [Easy selection, installation & commissioning

» Increased reliability of the complete system

» Help your supermarket turning waste heat into heat for store purposes
= turning a supermarket into a heat pump

» Selling heat as additional income option
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