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Decarbonizing industry

Where to start?

Currently Heat Consumption (TWh/a) EU-28 Process Heat Consumption (TWh/a)
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heat pumps with (TWh/year) Transport equipment 1.2 0.2 cooll_ng & process
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Heat Pumps Update 2024)
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Mature and market Very high technical Food & beverage sector -
available heat pump readiness on prototypes most heat processes are
solutions for sinks < 100°C for sinks 120-130°C within reach!
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Heat pumps: mature solutions to decarbonize the food industry

Existing “Add on”
cooling system heat pump

¥ Lift waste heat from cold
| store to a usable

§ temperature level

Heat pump technologies
available today:

E i « Hot water < 100°C -
vaporative completely market
condenser t available:
i: - CO2
i . NH3
Ii < « Hydrocarbons

5 : > . Low GWP (HFO)
" Hot water for: !

n + Hot water< 130°C for
0 * Process heat steam generation, high
o I « Cleaning and readiness prototypes
o] N sanitizing available:
25 Q } . Space heating
8 _,g :i @ - Hydrocarbons
> X | - Low GWP (HFO
> & ; N - = < (HFO)
Evaporator ii R
'5 Return water (to be g
I i heated by the heat
________________________________________________________ o PUMD) ]

Glycol chilling for
cold storage
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Example Food & Beverage site

Brewery process
diagram

Malt treatment

Wheat/Barley

Air dryer
— =D

Heating

Pasteurized water
2°C=>72°C=>1°C

Multiple consecutive cooling ooling

[ JeJe]

and heating processes Malt
Wort cooler
Lauter tun 95 °C => 4°C
00 q an a Whirlpool CQO_I i_ng
—/
000 Mash tun 15 °C 95 °C
Tradl.tlona.lly: cooling & process Wort botler
heating disconnected. Fossils are
burned for process heat
Yeast cooler Pasteurization beer
4C Filtration Lager tank 4°C=>72°C=>4°C e
Cooling aco0o0ling ""- Cooling I Cooling

Decarbonize: We can connect
cooling and process heat, and
disconnect from fossils!

Simplified process diagram in Brewery
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Cooling & process heating in a brewery

How to connect cooling and process heating systems?

Generic one-stage system How to combine cascades?
Compressor Sink HEX 300 00—
(Condenser) e
(&) 275¢ ""13;40'
> D 250 , e
\ / b o] This point: Propane,Bulane or Butene first stage, Heptane,,""/ ,,»""/No lift lime
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0 Propane envelope, PE 1 to 6.5 bar, PC 6.5 bar to 23.5 bar 4
Source HEX EEV -50 -25 0 25 50 7f5 100 125 150 175 200 225 250
(Evaporator Dx) Evaporating temperature / degC
7 eIzl s lins S0-eiY) X Flexible solutions for new projects
« Combinations are necessary to cover cooling and heating processes proj
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Reference new project
Brewery application — process cooling, heating and

steam generation

Facts box:

Application: Process cooling & heating,
including steam generation up to 130°C
Refurbishment of a 50-years-old NH3 system for
glycol cooling and replace use of natural gas

3 pcs of Heat pumps installed in 2024 with a
capacity of 500kW each.

Refrigerants: Hydrocarbons (R290, R600a and
R600)

COP heating: 2,06 with 80K lift (from source to
steam).

End user: Gulpener (Netherlands)
OEM and installer: Servex (Netherlands)

Preliminary results: savings of natural gas of
75% (measured)

Danfoss components:
» Bock compressors
* Line components
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Reference new project: Hydrocarbon system only
Brewery application — process cooling, heating and steam generation

Steam generation HP

End user: Gulpener (Netherlands) Glycol cooling reversible B
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Industrial Heat Pump technologies

Status & conclusions

No one-size-fits-

all solutions - it's
all in the details!

Choice is not so simple: COP,
TCO, legislation, service,
technology availability, skilled
personnel, experience, etc.

Hydrocarbons are excellent

refrigerants for both refrigeration
@ and process heat. ATEX is not
required by law, if units are

installed according to safety
standards
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Other applications suitable for
industrial heat pumps: District
heating, reversible chiller/heat
pumps in HVAC

Reaching sinks of up to 130°C
is within reach of present
state of components

Conclusions

check-list:

Mature and market
available heat pump
solutions for sinks <
100°C

01

02 Very high technical
readiness on prototypes
for sinks 120-130°C

03 Food & beverage sector -
most heat processes are
within reach!
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