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A cleaner tomorrow

Energy Division
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The need for de-carbonization
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IEA Energy Outlook 2019




Our CleanTech offering

Clean
energy

Energy

efficiency Circularity

\_ SUSTAINABLE
PARTNERSHIP
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The lifecycle value proposition

boosting energy efficiency
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Capital sales Service Actions
50 GW energy savings 50 GW energy savings Energy hunter &

Energy efficiency movement
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Heat pump growth ST

. Scenario 1: +7 CAGR sustainability driven projection

. Scenario 2: Full decarbonization in 30 years
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European Heat Pump Association (2019)




Heat pumps
2 typical liquid heating types

Ground Source Air-to-Water
Heat Pump Heat Pump
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Air cooled
Evap
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Electricity 38.4%

100%

Total energy
sources
HVAC, transport

and process 61.6% Energy used 32.9%
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US Department of Energy (2020)




Industrial waste heat recovery for district heating

Hamburg, Germany

Heat transfer to enercity contracting’s
district heat area “Hafencity East”

« 800,000 MWh Energy savings
* 100,000 tonnes Emission savings
» Heating of 23 000 homes
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Power station

Enercity contracting heat pipeline

Heat transfer Arubis to enercity contracting

Heat extraction
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Using waste heat to create value & circularity

Zerlo Liquid Discharge example

Chemicals for reuse

Treated freshwater for reuse

Waste stream
Freshwater

Resource
recovery ($)

Waste heat

P> Disposal
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Energy efficiency acceleration TAL
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Energy Storage
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LDES Council (2021) Net-zero power: Long duration energy storage for a renewable grid




Long duration energy storage

Thermal energy storage — Example

Charge Mode Discharge Mode

Heat exchange

Heat exchange

Hot Molten Warm Molten Warm Molten Hot Molten
Salt Tank T : Salt Tank Salt Tank T : Salt Tank

Charge Discharge Discharge
Compressor Turbine Compressor Turbine
Heat exchange Heat exchange
Coolant Coolant Coolant Coolant
Ambient Tank Cold Tank Cold Tank Ambient Tank
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Green hydrogen value chain IR

Feedstock
Renewable
= ower
22825 ZGO%OV : Electrolysis Green Fuel for power
hydrogen and heat
Water
Fuel for

transportation
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Carbon Capture Usage & Storage Lo
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Carbon Capture processes I

Two examples

Carbon Capture from point source Direct Air Capture
Gas Climeworks
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GO, ENEES B CO, turned into carbonate minerals
E 800-2000m underground
Rich solvent '
Lean solvent Hot water
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Market leadership through innovation QSIS

Technologies Products

New energy landscape
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We are accelerating
sustainable solutions
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