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Background

= Where are we now and where do we go?
= Germany'’s goals for CO, mitigation

= |Importance of renewable primary energy
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Achieving the climate goals requires a massive effort in all sectors and
industries
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Share of renewable energies in the heat sector stagnates

Share of renewable energies in different sectors of
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Entwicklung der Anteile der Erneuerbaren Energien 2012-2018

Quelle: AGEE-Stat (lcons von Freepik/flaticon.com und Sabathius

fopenclipart.org) [2] AGEE
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So far, for process heat renewable energy sources have played a minor role

Energy mix industrial process heat supply Germany 2018

Other
Renewables 4%

5%

= Final energy demand 2018 for
industrial process heat 2,035.41 PJ

= Share of renewables 5%

Eigene Darstellung basierend auf [3]
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Heat demand in industry is dominated by process heat

Stone and earth
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Engineering industry
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= Around 88% of the heat required in industry is process heat 14] VDIEK
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Enormous range of branches, requirements and temperatures

Chemistry
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Metals processing
Paper industry
Textile industry
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Which solutions can be used to achieve sufficient CO, savings?
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condensing condensing CHP heat pump
boiler boiler

[5] Fachagentur Nachwachsende Rohstoffe e.V. (FNR)
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Efficiency is not enough! Renewable primary energy sources required
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[5] Fachagentur Nachwachsende Rohstoffe e.V. (FNR)

~ Fraunhofer

UMSICHT



Germany seems to wake up...

Policy and government

- * Funding for renewable heating systems
‘up to 45%
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BCG prognosy

Klimapfade fiir Deutschland

Lutz Weidner
(httpscommons.wikimedia.orgwikiFileUngedaemmte_Aussenwand.jpg),
,Ungedaemmte Aussenwand”, httpscreativecommons.orglicensesby-sa3.0legalcode
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Technology comparison

= Possible solutions

= Pros/ Cons

= @Gaps in the bioenergy portfolio
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What options are technically available?
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Electrical power

Natural gas
network

Bioenergy
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What options are technically available?

Solar

= Solar thermal energy (e.qg. flat, tube collector) <100 °C
= Concentrated solar power (e.g. parabolic trough
collector) > 100 ° C

+ High CO, reduction
+ No fuel costs

- Fluctuations: seasonal, day, due to the wheather
- Back-up systems required

Approximately 1,400-1,600 hours of sunshine per year
High space requirement: 800-1,200 kWh / m2a
—> Critical especially in cities
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Heat pumps with renewable electricity - an option in perspective

= Precondition: electricity comes

SoC esablned oM renevablesource

80-120°C established far limited to bel 190 ° C
100-140°C Prototypes, R&D on going 50 far limited to below

» Temperatures up to 140 ° C can
also be achieved in the short

Electrical power _
and medium term

= Main challenge for process

21 heat: efficiency

b

o - The higher AT, the worse COP
= > Combination of heat pump
2 - with other heat generation

unit
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AThuo [K]
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Power-to-gas as a storage option

Natural gas
network

Renewable
Energy
Sources

Storage

Electrolysis

H2O Source

Mobility, Heat, Chemistry

CO; Source

H %-"19A T -1 'XBW
YHO J10j uonep i oN

<

Low overall efficiency [9] Gtz et al.
Where does the CO, come from?

Location: Use of O, / Use of the waste heat generated?
Operating hours dominate economy: 7- 45 ct / kWh forecast
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Biomass as a source for process heat

= Combustion, gasification, pyrolysis and fermentation

+ Flexibility regarding heat supply:
= hot water

= steam
= hot air
= thermal oil
= @Gas
+ Flexibility

+ Good storage properties
+ Available technology

Footprint of the plant
Logistics

Usage competition

More know-how required

Bioenergy
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Challenges for the future

Associations and politics

Technical challenges

System integration Demonstration and

Power ranges?
Heat transfer media?
Temperature ranges?
Fuel flexibility?

Flexibility of heat
supply?

Interaction with
different energy
generation products?

Interaction with the
production process?

Energy storage
technology?

marketing
Customer know-how?

Training users and decision
makers?

Image bioenergy?
Remove obstacles

Targeted funding
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BioBrick —Using biomass in brick production as material and as a source of
energy

/\ % Bundesministerium
- 2 fir Wirtschaft
BIOBI’ICk dUD und Energie
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Zi Fraunhofer \
- UMSICHT
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/' Biomassenutzung

0 Cost efficiency

0 Product quality

Industrial process
heat

Biomass gasifier Brick Production

Carbonisate
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BioBrick — project plan

Carbonisate

WP 1

Electrical
power.

Heat

Process heat

Multifuel
burner

Material
recycling

Pore-formbing
agent

Production site
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Brick production

/
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Brick production

WP 4: Development of an
integrated and optimized
overall concept
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Th~|\/|a[|>« — metal based latent heat storages ensure process steam supply

: Z Fraunhofer
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-0 _
Th»l\/laﬂ} — exemplary integration scheme for industrial application

STORAGE CHARGING . SK'A%';TTH STORAGE DISCHARGING
(during CHP operation) TRANSITION (between CHP shut down and start of back-up steam boiler)
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Summary

If the climate goals are to be achieved, efforts
must be intensified in all industries

(€0, Aquivalent-Emission (3C0, 1, /kWh,)

o
E 1,000
g 800 3
5
2
§ 600
H
8
§ 400 &
= 200
o
1950 1985 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Eigane Darstellung in Anleh

300

250

Efficiency alone is not enough! Renewable
primary energy sources are needed

The provision of renewable process heat is a
particular challenge

Fossiler Anteil ca. 84,5%

Propan-Brennwert

Erdgas-Brenmwert

Warmeerzeu| ger/Heizungen

Quelle: IER Universital Stuttgart 2016 (gema8 GEMIS, Version 4.94) © MR 2017

Politik / Verbande

Systemintegration Demonstration und
Dokumentation

= Zusammenspiel mit

. . . o g = Leistungsbereiche? unterschiedlichen = Kunden Know-how?
7
B I Oe n e rgy WI | I p I ay a key ro I e I n t h e I n d u St rl a | = Wirmetragermedien? Eracugungskonzepten? . :chul;n_gdvon An_wend’ern und
el i t t ?
Temperaturbereich " Hoduioniprozeist e

process of heat supply oo

= Flexibilitat der
Warmebereitstellung?

= Image Bioenergie?

= Speichertechnik?

= Beseitigung von Hemmnissen

= Gezielte Forderung

\

~ Fraunhofer

UMSICHT



Importance of biomass for the decarbonization of
industrial process heat supply

Thank you very much

Contact

Martin Meiller
Manager Research Group
Energy from Biomass and Waste

-

Fraunhofer UMSICHT
Institute branch Sulzbach-Rosenberg

An der Maxhutte 1

92237 Sulzbach-Rosenberg

Phone: +49 9661-8155 421

E-Mail: martin.meiller@umsicht.fraunhofer.de
Internet:  http://www.umsicht-suro.fraunhofer.de
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