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Sustainable Electrification of the Chemical Industry

Power-to-Heat

A business opportunity for you?
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Why Power-2-Heat?

* Use of electrical power to produce
heat (steam) to drive industrial
processes

e Electrical heat pump provides high
efficiency by recovering waste heat

e Typical Coefficient of Performance
(COP) of 4 means 4 units of heat for
1 unit of electricity

80 120
90 150
120 180

VOLTA

Conventional

11 Mw

Fossil fuel

imw |

: m

Steam boiler

S 1oMw

&VOLTA

CHEM

Renewable wind 5—] I I
5.5 MW g l, ‘,

Renewable solar @W

Fossil fuel B -

Heat pump

2smw

Powered by: TNO & ECN
17-6-2016 2




Power-to-Heat technology options

* Flexibility /
— Direct electrical heating

— Heat/cold storage
— Multifunctional/reversible equment

* Electrification
— (Direct electrical heating) @n
— Mechanical vapour recompression “L
— Electrical heat pumps
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Business opportunity
Mechanical vapour recompression

e Compression of low pressure
vapour or steam (steam
recompression) to higher
temperature and pressure

. Appllcatlons
Distillation processes
— Evaporization/drying processes:
milk powder, salt, sludge

— Cooking processes; breweries ‘f | .
— Upgrading surplus LP steam 5/{ z
— Upgrading flash steam //‘W /{ 5 1
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Power-to-Heat
A business opportunity for you!

Contact us for:

— Process scans with experts

— Business case assesment \ .

— Calls for part|C|pat|on Martijn de Graaff Yvonne van Delft
— martijn.degraaff@tno.nl vandelft@ecn.nl
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